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Introductory. This paper deals with the CIIDlE* collected by the Percy Sladen
Trust Expedition to the Indian Ocean under Professor J. Stanley Gardiner, F.R.S., in
1908-9. Twenty species of these beetles were obtained, eighteen in the Seychelles only,
one in both the Seychelles and Aldabra, and one exclusively in Aldabra. Alluaud
reported (Bull. Soc. ent. France, 1893, p. xcix) that he had found three or four species
in the Seychelles in 1892, and his statement was cited by Kolbe (lIfitt. Zool. llfus. Berlin,
v, 1910, p. 27). But the specimens collected by Alluaud had not been worked out until
I was allowed, by the kindness of the authorities of the Paris Museum, to examine
them; I found them to belong actually to two species, both of the genus Cis, and both
of which were taken again by the Percy Sladen Trust Expedition; and the records of
Alluaud's specimens are included in the present paper. Apart from these captures made

* Of the seve ral ways of spelling the name of this family , I have used Ciidce, though Oioidce is probably the
most fr equent. The name is derived from that of the gen us Cis , which is a transliteration of the Gr eek word b Ki,
(genitive «io« stem KL- ), m eaning a worm which bores in wood, it c, The family name derived from this should
be spe lt Oiid ce, and I do not know why the 0 has been inserted . The for ms Cis idce, Cissidce, Oissides, Oisides, all
of which ha ve been used, are a lso in correct. Actually Oisidoe is the old est form, having been us ed by Leach
in 1819. Oissides was em ployed by Lacordaire in I S57, and Oisides b y Ab eiIIe d e P errin in 1874. Oissidce has
been used b y C. J . C. Pool in 1917 iProc. Zool. Soc. Londo n, 1917, pp. 83-93) and by other writers. Kiesenwetter
in 1877 wrote Cioidce, and this spelling has been followed by many writers, including Dalla Torre in his Catalogue
of the family, 1911. Ciidce was used in 1900 by Alluaud (Liste des Coleopeeres de la Region Malgache, p. 152), and
also, according to the Zoological Record (Hi, 1915, Insecta, p. lIS), in 1915 by G. Jacobson (in Die [(afer Russlands
und Westeuropas, Lief. xi, p. 952); I have not seen the work last named.

TRANSACTIONS, VOL. XIX, PT. I.



2 PERCY SLADEN TRUST EXPEDITION

by Alluaud, no other OIID1E had previously been recorded from the Seychelles, nor had
any at all been reported from Aldabra. As to the Amirantes, Ohagos, Farquhar Group,
and other islands visited by the Expedition, no OIID1E are yet known from them at all,
nor, judging by the nature and formation of those purely coralline islands, would one
expect the occurrence there of any but a few wide-spread species.

The number of species enumerated herein is actually twenty-one, since Ois sex
carinatus, Waterhouse, from Rodriguez and Mauritius, is re-described and made the
type of a new genus. The reason for including this insect is that two new species, referable
to the same new genus (Tropicis), have been discovered in the Seychelles, and as no
other forms of this genus are yet known from any part of the world, it has seemed best
to discuss the three species together*.

Method of determining Species. Difficulty has in some cases been experienced in
determining whether these obscure little insects should be treated as new species or referred
to species already described. The methods employed may be shortly summarised as
follows: I have examined all the material, named and unnamed, from all parts of the
world, in the British Museum and the Paris Museum, and I am also indebted to the
authorities of the Vienna Museum for sending me examples from Reitter's collection of
species described by him from East Africa. But when this is done, there remain many
more described species of which no named specimens have been accessible. Therefore
the descriptions have been consulted of all such species which have been recorded from
regions and countries that could be regarded as, in a very wide sense, circumjacent to
the Seychelles-namely, Madagascar and the Mascarene Islands, Africa (especially
Tropical and South), Southern Asia, and indeed the whole Oriental Region, Japan,
Australia and New Caledonia. Descriptions of North and South American species have
not been consulted, owing to the extreme improbability of the insects occurring in the
Seychelles or being closely similar to Seychellean forms; the same remark applies to a
few Palsearctic species (e.g. species from the Caucasus and Turkestan) described in
rather out-of-the-way periodicals (as to European species, I have seen tolerably
complete collections in the Museums mentioned above). For this search of the literature,
use has been made of Dalla Torre's Catalogue of the family (Col. Gat., Junk and Schenk
ling, part 30) published in 1911, and, for species described subsequent to that date, of
lists compiled from the Zoological Record up to and including 1924, while certain
periodicals in which descriptions of CIID1E are likely to be published have been searched
still further up to date.

Despite this consultation of literature I have found, as is often the case, that it is
impossible to be certain from descriptions alone-far too frequently unaccompanied by
figures-whether or not particular species previously described are identical with certain
of those before me. This remark applies not only to the older descriptions, but to some
quite modern ones, notably the much too brief diagnoses of Monsieur Pic. In a majority
of cases the previously described species can be disregarded, since the descriptions
indicate that they are quite unlike any of those under review; but there is a residue of

* Tropicis s~carinatua. (Wate~h.) and Cis ineularie, Waterhouse (both of which are specifically distinct from
any ~f the specres found In the ~eych~lle8 or Aldabra) are the only representatives of this family known from
Rodriguez. No CIID.iE were contained m the collection made in that island in 1918 by Mr H. P . Thomaaset and
Mr H ••J. SneIl.
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cases in which I have been left in a state of uncertainty as to whether the latter are
identical with forms previously described or not. In these doubtful cases I have pre
ferred to describe the species as new, rather than refer it to an older species, from which
it may after all prove to be distinct. Thus, Gis parallelus is described as a new species,
though it is known to occur beyond the confines of the islands, and may possibly be
identical with G. interpunctatus, Mellie, from Reunion, the whereabouts of authentic
examples of which have eluded discovery. Further remarks on these difficulties will be
found below under particular genera and species, especially under Xylographus seychel
lensie (p. 12) and under the genus Gis (p. 13).

For the same reasons it has seemed best to name and describe all the distinct
forms found in the islands, and to include them in the keys, even when they are repre
sented by single examples or by only one sex. Several, or all, of those so described may
eventually prove to be distinct from any species previously known, while, even should
the names of some of them subsequently fall as synonyms, the insects require to be
separately enumerated in the present work, and therefore it is far more convenient for
them to be referred to by separate names.

Thus, eighteen out of the twenty-one species dealt with in this paper are described
as new, and three new genera are erected.

Distribution within the Islands; Habitat. Excepting the specimens of Gis
parallelus and Gis sublacernatus taken by Alluaud in Mahe and La Digue respectively,
and the series of Gis aldabranus and Ennearthron cucullatum collected by Fryer in
Aldabra, the whole of the material was obtained in the Seychelles proper by myself or
by Mr H. P. Thomasset, who frequently collected in company with me; no collectors'
names are added to the detailed records of the specimens taken by us.

Of the species found in the Seychelles proper, the great majority were obtained only
in the endemic forests, at elevations above 1000 feet. In fact, out of the nineteen species
taken in the archipelago, twelve were collected exclusively in the endemic forests, but
two of these are represented by only one or two specimens apiece, and therefore scarcely
afford sufficient data on which to generalise. Another species represented by a single
specimen (Gis felicitas) occurred in the drier type of forest, composed largely of non
endemic plants, on the island of Felicite ; while the unique example of yet another form
(Gis praslinensis) was taken in Praslin, probably in the endemic forest, though I have
no exact record on this point. Of the five remaining species, four (Gis biacutus, Reitter,
G. parallelus, G. retithorax, and Ennearthron cucullatum, Mellie) were obtained in cul
tivated places at low elevations and among non-endemic vegetation, as well as in the
endemic forest at higher elevations, while in the case of Gis sublacernatus the locality
records point to its having been collected only in cultivated places: and it is precisely
these species inhabiting cultivated areas which include in their number the forms known
not to be endemic to the islands (i.e. G. biacutus, G. parallelus, and E. cucullatum).

The species of which moderate or large numbers were taken exclusively in the
endemic mountain-forests are the following: Xylographus seychellensis (long series),
Gis insignis, G. subsquamosus, G. cacuminum (a long series, mostly from the highest and
dampest parts of the forest), G. silvicola, Tropicis flexicarinatus, T. brevicarinatus (a
series of over 100 examples), Dimerapterocis apterus (six examples, all from the high

1-2



4 PERCY SLADEN TRUST EXPEDITION

forests of Silhouette), Ennearthron pulchellum, Paratrichapus sechellarum (about 95
specimens, all from the high forests). Probably most or all of these forms are endemic.
All the Seychelles species referred to new genera find a place in this list.

As in other parts of the world, these insects were found almost entirely in fungi.
Fungi are specially mentioned in the field-notes which I made at the time with regard
to eight of the Seychellean species, and in several cases I noted that the fungi occurred
on endemic trees, particularly the "Bois Rouge" (HTormia ferruginea). Some species,
such as Xylographus seychellensis, were found in large numbers in fungi of hard, woody
consistency. Some of the specimens of Ennearthron. pulchellum. were taken from fungus
of an encrusting type on a tree-trunk. Fryer wrote in his field-notes that both the species
found in Aldabra were taken from fungus. The only recorded exception to this habitat
is furnished by the unique example (a female) of Gis steoensonice, which was found be
tween the leaf-bases of a growing endemic palm (Stevensonia) in the Seychelles forest.
Moist humus accumulates in the spaces between the bases of the leaves of this tree, and
these spaces are the seat of a very varied fauna, to which allusion has frequently been
made in previous reports. The occurrence of a Gis in such a situation is interesting,
though it may have been accidental.

External Distribution; Affinities; Endemism. Of the six genera among which
the species dealt with in this paper are distributed, Xylographus is known from all the
great regions except, apparently, Australia and New Zealand; Gis is world-wide;
Ennearthron is known from all the great regions, including New Zealand, but excepting
Australia. Tropicis, gen. nov., has so far been found only in Rodriguez, Mauritius, and
the Seychelles, and is structurally very distinct. Dimertupierocis, gen. nov., is based on
a single species taken in the Seychelles, completely devoid of hind wings, and curiously
constructed in other respects (see remarks under the genus, pp. 34, 35). Paratrichapus, gen.
nov., has also been erected to contain a single species taken in the Seychelles; as stated
below (pp. 39, 40) it appears to resemble in certain anatomical features a Brazilian genus
of which two species are known; while in a footnote (p. 40) I have remarked on a curious
superficial likeness, not borne out by a minute examination of the tarsi, which the single
species of Paratrichapus has to two aberrant species of the genus Gis from New Zealand.
It is quite possible that Tropicis is endemic to the Seychelles and Mascarene Islands,
and that the other two new genera are endemic to the Seychelles; while it is possible
that all three are isolated as to their affinities. But until the microcoleopterous fauna of
the world is better known it is impossible to be certain*.

* The need for caution may he learnt from such cases as the following. In 1913 (Trans. Linn. Soc. sor. 2
(Zool.), xvi, p. 213) I erected a remarkahle genus of HYDROPHILID~lo; (RI'H~EHIDIINlE), Bourdonnaisia, to contain
two species completely devoid of hind wings, each confined to a singlc island of thc Seychelles, and restricted in
distrihution to the very summits of the highest peaks. This genus is still unknown fror~l elsewhere and if! almost
certainly endemic to the Seychelles. I stated, howevnr (op. eit. pp. J!JIi, 21!i), that it scorned to be very isolated
as .to ~ts affinities, but it is now considered to he closely related to the gmllls I'salitrus, d'Orchymont 1919,
which IS known fr?:? Sumatra, Penang, India, South Afriou and the Belgian Congo (sec d'Orchymont, Ann. Soc.
ent. France, IXXXVlll, 1919, pp. 123-125, and Ann. et Bull. 80c. ent. Belqique, lxv, 192!i, pp. 159-J(jO). The re.
semblance of Psalitru.,s to Bowdon~aisia is commented on hy Champion, Ent. Mo. May. lxi, 1925, pp. 169-171,
figs. I, 2; Mr Champion tells me (m a letter; this point is not mentioned in his or d'Orchymont's papers) that
Psalitrus, unlik~ Bou.,rdonnaisia, has the hind wings fully developed; but it closely resembles Bourdonmaisia in other
respects, e~p~claIIy m the form of the antennoo. (though these have a segment less, being g.segmented, while in
Bourdonmaisia they are usu~IIy 9.segrnented, bemg only g.segmented in the male sex of one species).

In the same work (op. cu. 1913) I erected another new genus of SJ'HAmIDIINlE, Paromicrus, to contain threo
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Turning to a consideration of the affinities of the species: of the three actually known
to occur elsewhere, Gis biacutus was described from Eastern Tropical Africa and has
been found also in Madagascar; Ois parallelus occurs also in Madagascar and the Comoros;
while Ennearthron cucullatum, found in both Aldabra and the Seychelles, is very widely
distributed, being recorded from several parts of both hemispheres. Xylographus
seychellensis, sp. nov., though distinct and probably endemic, resembles rather closely
certain forms from Madagascar and Eastern Tropical Africa; the strikingly marked and
coloured Ois insignis, which is almost certainly endemic, would seem to have some
degree of likeness, superficial at any rate, to certain species from New Caledonia and
New Zealand; Gis aldabranus (the only species found exclusively in Aldabra) closely
resembles specimens of an undetermined species from Madagascar which I have seen,
though it is distinct; under Ois subsquamosus will be found some remarks (p. 22) com
paring this insect with several East African forms and with a New Zealand species;
Ois sublacernaius closely resembles the East African G. lacernaius, also G. insularis from
Rodriguez, and an unnamed specimen which I have seen from Japan. Too much stress
must not be laid on these likenesses; in some cases they may be superficial and may
not indicate any very close relationship; in other cases they may arise from the species
in question belonging to a well-marked group of species, having distinctive characters in
common, and which may be either of restricted or of very wide geographical range. Nothing
can be said as to the affinities of the remaining forms; probably most or all are endemic,
especially as they were all, with one exception, taken exclusively in the endemic forests.

To summarise; the forms which there is most reason to think may prove ultimately
to be endemic to the Seychelles are: Xylographus seychellensis, Gis mahensis, G. jelicitas,
G. praslinensis, G. insignis, G. subsquamosus, G. cacuminum, G. siloicola, G. steuensonice,
both the Seychelles species of Tropicis, Ennearthron pulchellum, Dimerapterocis apterus,
and Paratrichapus sechellarum.

Comparison with Faunas of other Islands. The introductions to my last two
papers on Coleoptera of the Percy Sladen Trust Expedition contained tables* in which
are compared the numbers of genera and species of the families under review found in
several groups of remote islands. The same procedure is followed here. The archipelagoes
tabulated are the same as those selected before, and are chosen because their faunas
happen to have been well worked out.

Genera Species

Seychelles 6 19
Ald abra 1 1
Hawaiian Is. 2 42
Madeira 2 5
Canary Is. 2 4
Cape Verde Is. -- -
Saint Helena - -

species from the Seychelles. These insects have the hind wings fully developed. I was aware at the time that
other species were known, though they had not then been described. Mons. d'Orchymont has since published
descriptions of six, from Engano Island (S.W. of Sumatra), Rotung (Abor Country) and Sarawak (see d'Orchymont,
opera citata, 1919 and 1925).

* For SCYDMlENIDlE, eto ., Trans. Linm, Soc. Land. ser. 2 (Zoo!.), xviii, p. 196, 1922; for PTINIDlEand ANOBIIDlE,

Ann. Mag. Nat. Hist. (9), xiv, p. 346, 1924.
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The figures for the Hawaiian Islands are taken from Fauna Hawaiiensis (ii, p. 253,
1900). Those for the Atlantic islands are obtained from Wollaston's Coleoptera At
lantidum (1865), Coleoptera Hesperidum (1867) and Coleoptera Sanctce-Helence (1877).
A.careful scrutiny of Dalla Torre's Catalogue of the CIIDLE of the world, published in
1911 (Col. Cat., Junk and Schenkling, part 30), has not revealed any further species
recorded from any of these islands up to that date. I have not searched the scattered
literature since that date, but think that the figures given above may be regarded as
approximately correct*.

The above table renders apparent several facts. (i) First, there is a relatively large
number of species of this family in the Seychelles: the sum total forms a "good
second" to the number found in the Hawaiian Islands, and is greatly in advance of
that known from the Atlantic islands. This is doubtless due in part to the conditions of
tropical luxuriance prevailing in the archipelago. (ii) The nineteen species occurring
in the Seychelles are distributed among a proportionately large number of genera,
namely six, which are represented by, respectively, one, twelve, two, one, two and one
species; while the forty-two Hawaiian species are distributed among only two genera,
the world-wide genus Cis being represented by twenty-nine, and the endemic genus
Apterocis by thirteen, species. This is only another example of the phenomenon to which
I have already called attention more than oncef in comparing the Coleoptera of the
two faunas; namely, that the Hawaiian fauna includes a relatively smaller number of
genera, but that a much larger proportion of these is endemic, and the genera them
selves are frequently represented by large numbers of species which often constitute
"endemic complexes"; while the Seychelles fauna contains a relatively large number
of genera, comparatively few of which are endemic, and many of which are represented
by small numbers of, or even by single, species (of course there are exceptions to this
general statement, as some large" endemic complexes" of species occur in the Seychelles
as well as in the Hawaiian Islands). (iii) The fewness of the CIIDLE occurring in Madeira
and the Canaries, and the total absence of known representatives of this family from the
Cape Vcrde Islands and from Saint Helena, are worthy of note. But putting aside
other factors in the problem, it may be remembered that Madeira and the Canaries are

* The numbers of genera and species from Madeira and the Canary Islands in the above table arc as given
by Wollaston, though there are some discrepancies between his writings and Dalla Terre's Catalogue. For example,
I have included Octotemnus opacus, Mellie, in the reckoning, as is done by Wollaston, though this species does
not seem to find a place in Dalla Torre's Catalogue at all. Similarly, Cis puncticollis, Woll., is here counted as a
member of the fauna of the Atlantic islands, as it was described by Wollaston from Madeira and subsequently
recorded by him from the Canaries; in Dalla Torre's Catalogue, however, while the bibliographic references arc
given correctly (p. 16), the distribution is stated to be "Schwedcn," which must presumably be a purely clerical
error. Furthermore, Dalla Torre records (p. Il) Gis [uscipes, Mellie, only from North America, and omits the
bibliographic references to Wollaston's remark; on this species. Mellie himself stated in his Monograph (p. 272)
that he had also seen specimens of it from Madeira in Wollaston's collection, and Wollaston included it in his
enumerations of the beetles of that island, expressing the opinion that it was probably accidentally imported.
Casey considered (Journ. N. Y. Ent. Soc. vi, 18H8, p. 83) that the Madeiran insects referred to G. [uscipes probably
belonged to a distinct species. Be this as it may, the Madeiran form called "[uscipes" by Mollie and Wolluston is
reckoned in the above table as one of the five Madeiran representatives of the family.

Two other discrepancies that have come to light in using Dalla Torre's Catalogue may be noted: (i) on p. 5,
the geographical distribution of Xylographus tomicoides, Reitt., namely the Amur district, is not stated; (ii) on
p. 12, the distribution of GiB interpunctatus, Mellie, is given as "Isle de France," i.e. Mauritius, though Mellie
himself stated this species to be from Bourbon (Reunion). I am not aware that attention has been previously
drawn to these various points.

t Trans. Linn. Soc. London, ser. 2 (Zool.), xviii, p. 188, second footnote, 1922; Ann. May. Nat. Hist. (9), xiv,
p. 346, 1924.
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not tropical islands, while Saint Helena has suffered terribly from destruction of its
forests*.

Anatomical Points. Though the main purpose of this paper is faunistic rather than
anatomical, the following points are here summarised. All the remarks made under
this heading apply equally to both sexes. (i) CONDITION OF THE HIND WINGS. The species
for which the new monotypic genus Dimerapterocis is erected is one of the very few
Seychellean Coleoptera in which the hind wings are entirely absent. It is of interest to
remark that in the Hawaiian Islands there is an endemic genus Apterocis, with a number
of species, in which the same condition prevails. In all the other CUDlE dealt with in
the present paper the hind wings appear to be normally developed. This has been
shown to be the case by dissecting out and mounting examples of these organs in all
the three species of Tropicis, in Paratrichapus sechellarum , in both species of Ennearthron,
and in Xylographus seychellensis. In the genus Cis the hind wings have been dissected
out in a few cases, and seen to be present through the partly opened elytra in a number
of others; only in Cis mahensis and G. f elicitas has their condition not been examined,
and there is nothing in the appearance of either of these species to lead one to suppose
that the state of the hind wings is other than quite normal. (ii) SENSORY PORES. The
specialised areas on the club-segments of the antennas referred to by Casey] as "sensory
pores " are very large and conspicuous in Xylographus seychellensis; they are visible in
balsam-preparations, but less conspicuous, in the new genus Tropicis; they are also
present in the new genus Paratrichapus, in which their form is briefly described and they
are shown in profile in Text-fig. 6 (p. 39); in the new genus Dimerapierocis it has not been
possible to discern these structures, even in balsam-mounts of the antennae. The antennse
of the species of Cis and of Ennearthron here discussed have not been microscopically ex
amined as to whether they possess sensory pores or not. (iii) LEGS. In the genus Tropicis
the front tibise have a small, densely setose patch at the apex in front, and the middle
and hind femora have a line of fine setee along the whole length of the posterior surface
(see p. 31 and Text-fig. 3). Both of these features, and especially the latter, are, I think,
unusual. (iv) ELYTRA. The raised longitudinal keels on the elytra which constitute one
of the characters of the genus Tropicis do not, so far as I am aware, occur in any other
members of this family.

Secondary Sexual Characters are richly exemplified by the insects of this family,
and the forms discussed below show a great diversity of development under this heading.
The most usual and noticeable external characteristics of male CUDlE consist in varying
degrees of production or elevation of the front margins of the head or prothorax, or of
both, these margins being sometimes drawn out into definite horns or tubercles of different
shapes. In Xylographus seychellensis (p. 10) not only does the male exhibit sexual
characters in the form of its head and prothorax, but its left mandible bears a prominent
upright horn; in this species also the males may be definitely classed in two categories,
"major" and" minor," or "high males" and" low males," these terms having reference

'" Without wishing to compare the fauna of the British I slands closely with those of the remote archipelagoes
di scus sed here, I may add, by the way, that four genera and about twenty species of CIIDlE are represented in
the British fauna.

t Journ. N . Y . Ent. Soc. vi , 1898, pp. 76, 86, 87, 91. Casey specially mentions these organs under the genera
Brachycis , Plesiocis and OctotemnU8; they are greatly developed in Plesiocis,
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not merely to the size, but to the degree of development of the secondary sexual charac
ters. A similar condition occurs in other members of the same genus, found in other
countries. Possibly some indication of an analogous differentiation into "high " and
"low" males may be manifested by the minute Ois cacuminum, in which one or two
examples are intermediate, as regards secondary sexual features, between the normal
male and normal female; the sex of these intermediate examples has not been determined
by dissecting out the genitalia, so it must remain uncertain whether they are males
with secondary sexual characters poorly developed, or females in which these characters
are exceptionally strongly developed.

The twelve species of the genus Cis enumerated here exhibit considerable variety
in these secondary sexual features. Thus, in Cie insignis (PI. 1, fig. 16) and Cis aldabranus
(PI. 1, figs. 17, 18), the front of the head in the male is 4-toothed, that of the prothorax
2-toothed; in Ois subsquamosus (PI. 1, figs. 19, 20) the front margin of both head and pro
thorax is bidentate, or bituberculate, in the male; there are several minute species in which
the male has the front of the head produced on either side into a broad, laminate, pointed
horn, while the prothorax shows no difference at all in the two sexes; in other species,
again, the front margin of the head is merely slightly elevated on eit her side in the male sex;
while in Cis sublacernatus (unless all the 18 specimens in the series are females, and the
male consequently unknown), it may be said that t here are no external sex-marks at all.
More detailed remarks on these points will be found under the heading of the genus
Ois and in the key to the species, as well as in the full descriptions of the species.

The three species of the new genus Tropicis are all entirely devoid of external
differentiating marks of sex, as is also Ennearthron pulchellum.; in these cases I know
that I have had individuals of both sexes before me, since the sex of certain examples
has been determined by dissecting out the genitalia. It is noteworthy that of the two
species of Ennearthron included in this fauna, E. pulchellum. has no outward sexual
characteristics at all, while E. cucullatum. exhibits sex marks in the male in the head,
prothorax, and basal abdominal sternite (see the paragraph below): yet I can see no
reason why these two species should not be referred to the same genus.

Another male character which occurs in several of the species described herein, as
well as in some members of the family found in other parts of the world, consists in the
presence of a single pit, pore, or tubercle, bearing a pencil of dense hairs, or in some cases
glabrous, in the middle of the first ven tral abdominal segment. Several different forms of
this abdominal pore or tubercle are found among the species discussed below: see under
Xylographus seychellensis, in which it is present in both "major" and " minor " males
(p. ll), Gis insignis (p. 20), C. aldabranus (p. 21), C. parall elus (p. 24), Ennearthron
cucullatum. (p. 37) and Paratrichapus sechellarum (p. 39). It will be remarked that the
presence of this abdominal pore or tubercle does not always accompany the presence
of distinctive male characters in the head and prothorax, i.e. the latter type of characters
may exist in a species which has no abdominal pore or tubercle; while, on the other hand,
in Paratrichapus an abdominal setiferous tubercle is present, although no other external
sexual characters have been found. A small tuft of erect hairs in the middle of the basal
sternite of the abdomen of the male is found in certain EROTYLIDlE and members of
some other families; see G. J. Arrow, Fauna of British India, Erotylidre, etc., 1925, p. 28.
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The remarks on sexual differences made above are in several ways in keeping with
those recently made by Arrow in the work just cited. It is true of these CIIDlE, as of
the insects about which he wrote, that "when external differences occur they are not
found throughout particular genera," but only in certain species of those genera, and
that "sex-marks of the same kind may appear in particular species of different genera."
His statement, however, that "the largest species of a genus are the most likely to
show sexual dimorphism, and in small species secondary sexual features may be entirely
absent, although present in closely-related but larger forms," will not apply in the
present instance, since marked sexual dimorphism is exhibited by some minute species,
such as Gis cacuminum, as well as by some large species, e.q. Gis insignis, while in a
moderately large insect such as Gis sublacernatus sexual characters appear to be entirely
absent.

Drawings and Technique. The drawings have all been made by myself with the
help of a Zeiss drawing-apparatus. Antennas, legs and tarsi are drawn from parts
detached and mounted in balsam, unless it is otherwise stated. In CIIDlE, as in other
very small Coleoptera, it is generally impossible to give accurate descriptions and figures
of such structures unless this method is used.

Location of Types, etc. A first set of the material including the types of all the
new species will be placed in the British Museum, and a second set will be kept in the
Cambridge University Museum.

Acknowledgments. It is with pleasure that I acknowledge my indebtedness to
the authorities of the British Museum, especially Mr G. J. Arrow, and to the staff of
the Musee d'Histoire Naturelle, Paris, particularly Monsieur P. Lesne, for facilities
granted to me while working in those institutions and for the loan of duplicate specimens;
to Mr G. C. Champion for the loan of books; and to Dr K. Holdhaus of the Vienna
Museum for lending a number of named insects from Reitter's collection.

PART n. SYSTEMATIC.

KEY TO THE GENERA OF CIIDJE KNOWN FROM THE ISLANDS UNDER REVIEW.

A. Tarsi 4-segmented .

a. An te nnas lO-segmented.

b. Club of antenna 3-segmen ted.

c. Elytra without elevated longit udinal keels. Segments of antcnnal club loose (moni liform in CiB,
in Xylographu8 short and transverse, but not closely compacte d together).

d. Tibire flattened, with a comb-like seri es of te eth along the outer margin; the tarsi can be
bent right back and laid ag ainst the tibire. Xylographus, Mellie, p. 10.

d'. 'I'ibiee without a comb-like series of teeth along the outer m argin. Cis, Latr., p. 13.

c', Each ely t ron with several sharply elevated longitudinal keels, at least in the posterior part.
Segments of antennal club very comp ac tly applied together, all transverse.

Tropicis, gen. nov., p. 30.

b', Club of antenna 2-segmen ted. Form depressed , head porrect, surface glabrous, hind wings completely
absent, ely t ra without strire or any arrangement of the punctures in series.

Dimerapterocis, gen. nov., p. 33.

a'. Antennre 9-segmented. Club 3.segmented. Ennearthron, Mellie, p. 35.

B. Tarsi 4-segmented. Antennre IQ-segmented, club 3-segmented. Tibire dilated towards apex.
Paratrichapus l gen. nov., p. 38.

TRANSACTIONS, VOL. XIX, PT. 1. 2
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XYLOGR.APHUS, Mellie.

1. Xylogmphus seychellensis, sp. n.

Piceo-niger, palpis tarsisque rufis, antennis rufis, clava nigricante; supra nitidus (pro
thorace minus nitido quam elytris), glaber; subtus subnitidus, capillis sparsis, tenuibus,
erectis, fulvis, vestitus; prothorace antice plus minusve angustato, margine anteriore
plus minusve producto et explanato, basi tenuiter reflexo, superficie modice fortiter,
plus minusve transversim rugulose, punctata , elytris lateribus parallelis vel postice
parum dilatatis, apice late rotundato-truncatis, callo subhumerali haud fortiter elevate,
superficie sat fortiter, confuse, haud dense, punctata, Long. corp. 2,6-3,7 mm.

a major: capite subtilius punctate, medio excavate, in latere utroque tubercula sat
acuto munito; mandibulo sinistro cornu elongate, apice oblique truncato, munito;
prothorace lateribus magis rotundatis, aeque lato ac elytra, margine anteriore magis
explanato et late angulatim emarginato, superficie vix rugulose punctata, elytris
lateribus parallelis.

t! minor: capite medio minus excavate, tuberculis lateralibus minus elevatis;
mandibulo sinistro cornuto; prothorace quam elytra parull1 angustiore, margine an
teriore haud emarginato, sed parum sinuato vel fere recto, superficie magis rugulose
punctata , elytris lateribus subparallelis.

~: capite fortius punctate, in medio parum convexo, lateribus haud tuberculatis;
mandibulo sinistro haud cornuto; prothorace quam elytra parum angustiore, margine
anteriore subtruncato vel late arcuate, superficie distincte rugulose punctate, fere
seabra; elytris postice gradatim parum dilatatis.

ba
C

Fig. 1. ,;c,!!lo~~aph~ 8eychellen8~8 , Hp. n. ~ a, ou tline of " h ~gh " r3 , x l Ii ; b; " low" r3 , x J(j; c, ~ , x Ill; d, left mundiblo
?f high. r3, VIewed fro~ In front In a carded specimen, x ca . :n; e, left mandible of "low" er, viewed from
In front III a ca~ded ~peClmcn , x ea . 37; d and e only show that part of the mandible visihle from in front. not
the whole mandible. In the concave curve (left-hand side of the drawings) a part if! hidden under the labrum,

Pitchy-black above and beneath; towards the apex of the tibise the colour is slightly
diluted; palpi and tarsi reddish; basal and intermediate segments of antenna; reddish,
club blackish. Upper surface shining, glabrous; surface of prothorax a little less shining
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than that of elytra, owing to its being extremely finely transversely reticulate, while
that of the elytra is quite smooth and highly polished; lower surface less shining, with
sparse, erect, fine, tawny hairs, these occurring not only on the true ventral surface
of the body and on the legs, but on the deflexed extreme lateral parts of the prothorax
and elytra. Head rather strongly punctate, front margin widely sinuate and more or
less reflexed. Antenna: with sensory pores very large and conspicuous in both sexes.
Prothorax (seen from above) more or less rounded at the sides and narrowed in front,
front margin produced over the head and more or less explanate or reflexed, base finely
reflexed; (seen from the side) both front and hind corners are widely rounded off, and
the lateral margins finely reflexed; surface covered with moderately large, not very
deep punctures, usually several times their own diameter apart, and with more or less
tendency to transverse wrinkling; further remarks on shape and punctuation below,
under sex-characters. Scutellum triangular, nearly equilateral, sides straight, apex acute,
surface impunctate, more or less depressed in the middle at the base. Elytra a little
narrowed at the extreme base, otherwise the sides are parallel or widening slightly
backwards (see under sex-characters, below), broadly rounded-truncate at the hind
end; subhumeral callus slightly elevated; reflexed lateral margin only visible from
above at the extreme base; no subsutural stria; covered with rather large, round, scat
tered punctures, not very close (usually several times their own diameter apart); surface
sometimes with some unevenness, scarcely rugulosity, in the scutellar region. Hind
wings normally developed. Metasternum and ventral abdominal segments finely reticulate,
obsoletely punctured, the latter uneven at the sides and along the hind margins.

" High" cJ: large; head much more finely punctate, concave in the middle, raised
into a sharply elevated tubercle on either side above the eye; left mandible with a tall
upright horn, obliquely truncate at the extremity; prothorax wider, more bulging at
the sides, as wide in its widest part as the elytra; its front margin more produced and
bent up, angularly emarginate, the emargination forming a very wide, but definite,
angle; its punctures with a slight tendency to be drawn out transversely, but scarcely
rugulose; elytra parallel-sided; first ventral abdominal segment with a round central
pit bearing a pencil of hairs.

" Low" cJ: much smaller; head slightly concave in the middle, lateral tubercles above
the eyes much less elevated; left mandible with an upright horn, about the same length
in proportion as in the" high" cJ; prothorax slightly marrower in its widest part than the
elytra, narrowing gradually from base to front margin, the latter less produced, not
emarginate, only slightly sinuate or even straight, the punctuation with a more distinct
tendency towards transverse rugulosity; elytra with sides subparallel; first abdominal
segment with a hair-bearing pit.

~: size variable; head more strongly punctured, slightly convex in the middle, not
raised into a tubercle on either side above the eye; :eft mandible with no horn (though
the labrum is not straight, but pushed over to the right, as in the cJ); prothorax slightly
narrower in its widest part than the elytra, its front margin little produced or reflexed,
forming a flattened curve, its punctuation definitely rugose transversely, so that the
surface appears scabrous; elytra slightly widened from the base backwards; first
abdominal segment with no hair-bearing pit.
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Loc. Seychelles: Silhouette, Mahe. Silhouette: one specimen from fungus on a fallen
"Bois Rouge" (Wormiaferruginea) in high forest, over 1000 feet, 6. viii. 1908; a number
of others from fungi in the forests above Mare Aux Cochons, viii.-ix. 1908. Mahe: near
Morne Blanc, x. 1908; many from Cascade Estate, about 1000 feet; Mare aux Cochons
district, 1000-2000 feet, 26. i.-2. ii. 1909; many from the slopes of Morne Seychellois,
1500-2000 feet, 4. ii. 1909. 53 d' and 57 ~ of this insect were collected, all from fungi
in the endemic mountain-forests. On several occasions large numbers were found in
pieces of hard fungus.

I have described this as a new species with some hesitation, as several forms, of
which I have not always been able to see authentic examples, have been described from
adjacent regions. I have, however, found no species, named or unnamed, in the British
or Paris Museums, identical with X. seychellensis. The latter seems to fall near X.
hypocritus, Mellie 1848 (Madagascar); on comparing a d' named as this species, in the
British Museum, with X. seychellensis, the following differences are apparent: the
Seychelles "high" d'd' have the prothorax distinctly broader, with sides more rounded,
and a more definite narrowing in the outline of the whole insect at the base of prothorax
and elytra; the front margin of the prothorax is more drawn out, more elevated and
almost reflexed, and distinctly emarginate in the middle, while in the example of
X. hypocritus it is nearly straight. In the "low" od' of X. seychellensis these characters
are much less marked, and the prothorax is almost like that of the ~ : but in both" high"
and "low" d'd' the punctuation of the front part of the prothorax is coarser and more
or less distinctly rugulose, while the punctuation of the elytra is not closer than that of
the prothorax but is a little stronger. In the Paris Museum I saw examples of X. an
thracinus, Mellie 1848 (Madagascar), and specimens determined by M. Lesne as X.
perforatus, Gerst. 1871 (Zanzibar); both are distinct from X. seychellensis, X. perforatus
being proportionately much broader and more strongly punctured. I have not seen X.
madagascariensis, Mellie 1848; X. eichelbaumi, Reitter 1908 (East Africa), described from a
single s, which is apparently too small to correspond with X. seychellensis; or X. ceylonicus,
Ancey 1876. X. testaceitarsis, Pic 1916, and X. bicolor, Pic 1916 (both from Madagascar)
are too briefly and inadequately described for close comparison: the same remark applies
to X. rufescens, Pic 1921, from Reunion (Bourbon); the rufescent colour of this species
should distinguish it from X. seuchellensie, but this colour might be due to immaturity
of the specimens. X. ritsemai, Pic 1921, from Ceylon, appears from the description to
be too small and different also in other respects. There are certain unnamed Tropical
African forms, quite distinct from X. seuchelleneis, in the British and Paris Museums.
X. globipennis, Reitter 1911, from Eritrrea, seems from the description quite distinct.

I do not know how far the horned left mandible in the d', and the presence of "high"
and "low" forms of this sex, are usual throughout the genus; the former feature
certainly occurs in a number of species, both from the Old and New Worlds, but possibly
not in all*; while at least one species, X. perforatus, Gerst., was originally described'[
as having a "mas major" and "mas minor," differing in a manner analogous to that
in which the" high" and" low" d'd' of X. seuchellensis differ.

* See Mellie, Ann. Soc. ent. France (2), vi, 1848, pp. 219,220 flqq., pI. ix, flgs, 12, 12 a.
t Arch. Naturg. xxxvii, 1871, i, p. 57.
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CIS, Latr.

This genus is represented in the collections of the Percy Sladen Trust Expedition by
thirteen forms, twelve from the Seychelles and one from Aldabra. All but one (Gis
biacutus, Reitter 1908) are described as new species, though certain of them are evidently
not endemic, and may prove to be identical with species previously described from other
countries. The remarks made above, in the introduction to this paper, on the impos
sibility, in many cases, of deciding from descriptions alone whether the forms before
me are referable to species already described, apply with special force to this genus.
Not only have I examined the material in the Paris and British Museums from all parts
of the world, and certain exotic species lent from Reitter's collection in Vienna, but the
descriptions of all other species included in Dalla Torre's Catalogue (1911), from
Madagascar, the Mascarene Islands, Africa, the Oriental Region, Japan, Australia and
New Caledonia, have also been consulted. Since the publication of the Catalogue a
number of new species have been described from various parts of these regions; notably
Cis [asciculosus, Champion 1922, from India, which is not identical with any of mine,
and various forms briefly diagnosed by Pie. In most cases these last seem to be quite
distinct from any of the forms occurring in the Seychelles, but two of them are men
tioned below in remarks under particular species, to which they may possibly be related.

An attempt is made below to provide a key for the discrimination of the forms found
in the islands. In it all are included, even three species described from single female
specimens, since the characters of these latter are so well marked that it is unlikely
that they are merely individual variations of any of the other species described in this
paper. In the key are inserted in square brackets the names of the three subgenera of
Gis used by Reitter in his" Analytische Uebersicht der palsearctischen Gattungen und
Arten der Coleopteren-Familien Anobiidse und Cioidre*." These divisions were erected
by Thomson (Skand. Col. v, 1863, pp. 182, 183, 191) as separate genera, but were re
defined and used as subgenera by Reitter in the article cited. This work dealt only
with the palsearctic fauna, and these subgenera will probably not suffice for a complete
grouping of the species of Cis of the whole world-they are, moreover, possibly quite
artificial-yet they are fairly satisfactorily applicable to the forms at present under
discussion.

A word may be added about the minute insects described below as Ois biacutus,
Reitter, G. praslineneis, G. cacuminum, G. silvicola, G. retithorax, and G. steoensonice.
These fall into two quite different sections of the key, since the two former bear hairs
visible under a hand lens and arranged on the elytra in regular longitudinal series,
while the four latter are glabrous. But they agree in that the malef has on the head two
broad, projecting, pointed horns, each formed by the production of the front margin
of the head on either side as a thin lamina of chitin. The female either has these laminee
much reduced, with outline curved and not produced to a point, or they are represented
merely by a slight elevation of the front margin of the head on either side. The pro·
thorax is somewhat produced over the head in front, but does not bear horns or tubercles,

* Verh. naturJ. Verein. Briinn, xl, 1901 (1902), pp. 3-64 (for the subgenera in question see pp. 47-49).
t In Ois praslinensis and Gis stevensonire the male is unknown, but these two species may be tentatively

grouped with the other species mentioned owing to their close resemblance to the latter in other respects.
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and is the same in both sexes. All these Seychelles species are very minute, black or
dark reddish-black and more or less shining. The prosternum is raised along the middle
into a definite keel or ridge (whereas in the other species of this genus known from these
islands it is only slightly elevated and not keeled, or may even be almost fiat) . The collec
ti ons consulted include various species, from other parts of the world, of the same general
type and with laminate horns of the same kind on the head of the male, but these
species are usually larger than, and differ in details of shape, sculpture, etc., from, any
of the Seychelles insects in question: I have not been able to identify the latter with
any species, named or unnamed, that I have seen.

Mention may be made of several other characters, examination into which has given
quite negative results, so far as their furnishing means of dividing into groups the species
under review is concerned. (i) In none of these species is the disc of the thorax uneven,
with larger impressions (other than the punctures) on the disc (such impressions occur
in the European Ois boleti, Scop., and O. seiiqer, Mell. (villo8Ill'lls, Marsh.), and are used
as a key-character by Fowler, Ool. Brit. I sl. iv, 1890, p. 205). (ii) Not only is the nature
of the median longitudinal elevation or keel of the prosternum noted in this paper under
every species, but in several of them the form of the intercoxal process is mentioned as
well. This latter does not appear, however, to provide good characters for separating the
species into groups; in the forms under discussion it is usually, or always, a narrow
strip (which I have described as " st rap-like" ) and is generally curved upwards behind
the coxes towards its apex. (iii) Another feature, which I have not made use of at all
in this genus, is the form of the front tibias, though I notice that the late Col. Casey
used this character (inter alia) in his key of the North American species, contrasting
species in which the front tibias are " finely everted , and acute externally at apex"
with species in which they are " simple at ap ex " (.fourn . N. Y. Ent . Soc. vi, 1898, p. 79).

KEY TO THE SPECIES OF OIS FOUXD IX THE ISLANDS UNDER REVIEW.

A. Body clothed with hairs visible under a strong hand-lens.

a . Elytra bearing regular longitudinal seri es of erect hairs [subgenus Htulraule (Thom s.) Reitter].

b. Elytra with regul ar longitudinal ser ies of larger punctures. Rather long, narrow, parallel-sided
forms, not very st rong ly convex (len gth about 1·(j-l·8 mm.),

c. R elatively smaller (about l ·u mrn.) and narrower ; hairs very short. <3, front margin of head
subtruncate, elevated at either side b ut not produced into horns or t eeth; prothorax produced
in front, with margin sub truncate in middle. Gi8 mahensis , sp. n ., p. 15.

c' . Slightly larger (about 1·8 mrn.) , more robu st ; ha irs longer . Known onl y from a single 'jl.
Gi.9[eiicitas, sp. n., p. IG.

b', Elytra with no per cep tible longit ud inal series of larger punctures. Minute for ms (length 1·2-1 ·4 mm.],
shorter and more convex .

c. Surface of head and prothorax smoot h and poli sh ed betw een t he punctures. R eflexed la t eral
margins of prothorax onl y vi sibl e from above towards t he base. <3 , front of head sin uate in the
middle, produced on eit her side into a sho rt laminate to oth; prothorax not produced (len gth
about 1·2 mm.). Gill biacutu8, R citter, p . 17.

c', Surface of head and prothorax finely reticula te and dull betw een t ho punctures. R eflcx od la te ral
margins of prothorax visibl e from abo ve t hro ughout their len g th. Known on ly from a singlo 'jl
(length nearly 1·4 mm.). Gi8 prasline ns is, sp. n. , p. 18.

a'. Elytra without any seri ate arrangement of t he hairs [su bgenus GiB, s. st r . (Thorns.) Reitter].

b. Larger species (length 3-4 mm.). Prothorax black, elytra yellow, marked with black; body densely
cloth~d with short, almost erect pile, patches of which have a bright golden reflection. cr, front
margm. of head 4·toothed, that of the prothorax produced into two blunt tubercles.

Gi8 insiqni«, sp . n ., p. 18.
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b'. Smaller species (1·7-1 ·9 mm.) , Bo dy almost unico lorous, p itchy.

c. Erect hairs less dense, black and bristly; lateral m argins of prothorax and elytra finely crenulate.
cS, fr on t margin of head 4-toothed , prothorax produced into two teeth (length about 1·9 rnm.).

Cis aldabranus , sp. n., p. 20.

c', Erect hairs den ser, paler, squam iform ; la te ral margins of prothorax and elyt ra not crenul ate.
cS , fr on t m argin of head 2-toothe d, prothorax produced in t o two sho rt t eeth (length about 1·7 mm.).

CiB eubsquamosus, sp. n ., p. 21.

B. Body glabrous or almost so ; at most very mi nute hairs , requiring a compound microscope for t hei r di scern
m en t, are presen t [subgen us Eridaulus (Thoms.) R eit t er] .

a. Ely tra with regular series of larger punctures. A r a ther elongate, narrow, parallel-sid ed form, about
2·7 mm. long. cS, head broad ly concave, fr on t m argin widely and shallowly emarginate, p roduced at
eithe r angle into a blunt tuberclc ; prothorax p ro duced, with front m argin slig htly sinuate in the middle.

CiBporallelus, sp. n ., p. 23.
a' . Ely tra with no t ra ce of seriate punctuati on.

b. Larger species (len gth 2-2'3 mm.) ; head and protho rax more or less pi t chy, elytra testaceous ; form
narrow, t apering behind ; head broadly t runcate in front, margin slig h tl y elevated at the angles, but
not produc ed into horns; pro thorax not horned or tubercul a t e. CiBsublacernatue, sp . n., p. 24.

b', Minute insects (1,25-1 '4 mm.); bo dy uniformly bl ack or pi t ch y -reddish.

c. Prothorax only a little broader than long. CS' , head p roduce d in front into two broad laminate
horns; prothorax not horned or tuberculate, the same in both sexe s.

d. Reflexed la teral margins of pro thorax visibl e fr om above throughou t their length. Surface
shi ning, less densely punct ured.

e. Outline of ely t ra ovate, tapering behind and narrowed at t he base (p rothorax also
narrowed at base) . cS , horns on head rela ti vely long and sharp.

Cis cacuminum, sp. n ., p. 26.

e', Ely tra less narrowe d behind, outline of hod y less constricted at b ase of prothorax and
ely t ra. cS, horns on head short and blunt. Cis silvicola, sp . n., p. 27.

d/ , R eflexed la te ral m argin s of pro t ho rax on ly visib le from above towards the b ase. Form
more nearly parallel -sided , surface relati vely dull , densely punctured.

Cis retithora», sp. n. , p. 28.

c', Prothorax markedl y t ransverse . Shini ng black. Known on ly fr om a single Cj?

Ois Btevensonire, sp . n., p. 29.

2. Ois mahensis, sp. n.

Sat elongatus et angustus, lateribus fere parallelis, haud for titer convexus, aegre
nitidus, rufo- vel nigro-piceus , pilis pallidis, brevissimis, suberectis, in elytris longi
tudinaliter seriat im dispositis, munitus; prothorace parum latiore quam longiore, basi
tenuiter marginata, marginibus lateralibus reflexis desuper solum ad basin visibilibus,
disco dense punctato, interstitiis minutissime reticulatis; elyt ris marginibus reflexis
lateralibus desuper solum ad humeros visibilibus, punctis majoribus circularibus regu
lariter seriatim dispositis, intervallis subtilissime punctulatis. 3 , capite late concavo,
part e anteriore explanat a, postice linea impressa , arcuata oircumdat a, margine antico
subtruncato, in medio parum deflexo , ad angulos ut rinque parum elevato; prothorace
antice producto, margine anteriore in medio subtruncato. ,?, capit e fere pIano, parte
anteriore minus explanata, prot horace antice minus producto. Long. corp. ea. 1·6 mm.

A 3 and a '? resembling in general form and in other ways Ois parallelus (p. 23),
but much smaller and with the setre more conspicuous and forming regular longitudinal
series on t he elyt ra. Rather narrow, elongate-oblong, and parallel-sided, not very con
vex, a t rifle more tapering at the hind end than Ois parallelus, this being especially
noticeable in t he 3; feebly shining, 3 dark pitchy-reddish, '? black, legs and antennre
reddish-testaceous, clubs of antennre not black (this applies to the ,?, in the 0' the clubs
are broken off). Prothorax a little broader than long, finely margined at base, lateral
margins reflexed throughout their length but only visible (from directly above) at the
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hind angles, these latter (viewed from above) nearly right angles but rounded off at
the apex; viewed from the side both front and hind angles are widely obtuse; disc
closely punctured, punctures about twice their own diameter apart, interspaces very
minutely reticulate, punctures bearing rather stout, short, pale setro, which form a
conspicuous fringe along the lateral margins but are less easily discernible on the disc.
Elytra with reflexed lateral margins only visible from above just behind the shoulders,
with regular longitudinal series of large circular punctures, and fine punctures in the
intervals; the fine punctures tend to form a single longitudinal series along each interval
(i.e. they are less scattered than in Gis parallellls), and there arc also indications of a
meshwork of fine striolre on the intervals, similar to that described in Gis parallelus;
the minute pale setse arise, as in Gis parallelus, from the fine intervallar punctures,
they are a trifle stouter and more conspicuous than in that species, and also form regular
longitudinal series (owing to the seriate disposition of the fine punctures), though a few
additional setee arise irregularly between these series. Prostemum elevated along the
middle in front of the coxse, but not keeled.

is. Head punctured and finely reticulate, front concave, anterior part of epistome
bent forward at an angle to the posterior part, this anterior part being limited behind
by a curved impressed line or trough; front margin subtruncate, bent down in the
middle, slightly elevated on either side, angles rounded off. Prothorax produced in front,
front margin subtruncate in the middle.

~. Head punctured, setose, finely reticulate (like the prothorax), front nearly flat,
anterior part of epistome much less bent forward than in the is, front margin very
feebly bisinuate with angles rounded. Prothorax much less produced in front.

Lac. Seychelles. Mahe: high forest of Morne Blanc and Morne Pilot, 1000-2000 feet,
xi. 1908, 1 is; Cascade Estate, about 1000 feet, ii.-iii. 1909, 1~.

3. Gis f elicitas*, sp. n.

~. Speciei preecedenti similis, sed major, parum latior et magis robustus, pilis con
spicue longioribus ac fortioribus. Long. corp. fere 1·8 mm.

The material includes a single 4' resembling that of the preceding species in most
respects, but larger, proportionately broader and a little more convex, and with the
setse very much stronger, so that it has a markedly hispid appearance even under a
strong hand-lens. Front margin of the head widely arcuate, with angles quite rounded
off and a very small sinuation in the outline on either side at about one-fifth of the
distance from eye to eye. Surface of head and prothorax with numerous punctures
and setse, and interspaces very finely reticulate; the setse are of the thick, blunt-ended
type, short, but much longer than those in the insects just described (Gis mahensisi.
The elytra are punctured in the same manner as described in Ois mahensis, the stout
setee which arise in longitudinal series from the intervallar punctures being longer than
those on the prothorax, while a certain number of shorter setee arise irregularly between
the longitudinal series, so that when viewed through a strong lens the elytra appear to
have regular series of longer setee alternating with less regular series of shorter setse.

• Like the Scydmrenid Cephennium [elicitae, described by me in 1922, this species takes its name from the
bea.utiful islet where it was discovered,
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The material of this and the preceding form is very limited, but the differences between
them are such that it has seemed best to describe them as distinct species.

Loc. Seychelles. Felicite: from forest, xii. 1908, 1 ~ .

4. Gis biacutus, Reitter. (PI. 1, fig. 8.)

GiB biacutuB, R eitter, Wien. Ent. zeu. xxvii, 1908, p. 120.

The following description was drawn up, and the figure made, from the Seychelles
examples before I was aware of their identity with Reitter's G. biacutus. As my descrip
tion is in some respects fuller than his, I have decided to publish it; it will serve also
for more ready comparison of this species with the others which occur in the Seychelles.

Length 1,2-1,3 mm. Suboblong, proportionately shorter than Gis retithorax (p. 28),
shining, pitchy-black, front margin of prothorax (sometimes) and front of head reddish,
legs reddish-testaceous, antennas reddish or yellowish with clubs infuscate; head, pro
thorax and elytra all bearing a number of short, stout, erect, pale, blunt-ended setee:
on the prothorax these are frequently nearly all worn off except at the sides, and are
scattered irregularly; on the elytra, they are arranged in about 12 longitudinal series
on each elytron, though these series are not all distinguishable from above, as several
are on the sloping lateral part, and the setee also tend to be denuded in the scutellar
region. Prothorax a little (about one-seventh) broader than long; viewed from above,
the sides behind are nearly parallel, only faintly arcuate, in front they converge and
are slightly curved; viewed from the side, both front and hind angles are quite rounded
off (were they continued to an apex the front would be widely, the hind slightly, obtuse);
the reflexed lateral margins are only visible from above just at the hind angles; base
finely margined; the fairly close and strong punctuation is indicated in PI. 1, fig. 8,
the punctures are sometimes only about their own diameter, sometimes two or more
times this distance, apart, the surface between them being smooth and polished. Elytra
nearly parallel-sided, their outline only very slightly curved in front and only bluntly
tapering at the apex; reflexed margin visible from above only at the shoulder; the
seriate arrangement of the setee has been already referred to; other punctures, irregularly
placed between the setigerous punctures, are visible under a high power; surface not
reticulate, but under a high power appearing wrinkled and uneven. Hind wings fully
developed. Prosternum. raised into a narrow median longitudinal keel. Metasternum
and ventral abdominal segments only weakly punctured; they bear some short fine setee
of ordinary form.

eS. Head bearing two laminee, each produced to a blunt apex (see the figure). By
comparison with those of Ois cacuminum (p. 26) the laminee are short, and they more
resemble those of Gis retithorax. The head also bears a minute tubercle behind, in the
middle.

~ . Head broadly truncate, with front angles rounded, and the margin broadly
reflexed and slightly elevated, especially on either side at the angle. This elevation of
the margin is the only approach to the formation of laminre, and the margin is not even
sinuate as in the ~ of Gis cacuminum.

Loc. Tanganyika Territory, Seychelles, Madagascar.
Seychelles: Silhouette, Mahe, Praslin. Silhouette: above Mare aux Cochons, over
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1000 feet, and coconut-planted country near the coast at Pointe Eticnne, ix. 1!J08.
Mahe: Cascade Estate, about 800-1000 feet, between x. 1908 and i. 1909. Praslin :
Cotes d'Or Estate, xi. 1908, 1 ~. 106 and 10 ~ in all.

Madagascar: 16, 1834 (Goudot, in Paris Museum).
Tanganyika Territory: the species was originally described from numerous examples

taken at Amani by F. Eichelbaum in 1903.
Four of the original examples, all females, lent from the Vienna Museum, have the

head and front of the prothorax more reddish than in the Seychelles specimens, but in
other respects the latter agree with them closely. Gis porcaius, Sharp (Hawaiian Islands),
is a little larger; the 6 has the angular processes on the head more produced and not
quite the same in form; the prothorax widens out considerably in the middle, and has
its sides strongly arcuate; the general surface is less shining, and the sctrc on the elytra
are a trifle smaller and less stout, and less clearly seriate ill arrangement. Otherwise
at first sight G. porcatus has some resemblance to G. biacuius.

5. Gis praslinensis, sp. n.

~ . Speciei praecedenti similis, sed superficie capitis et prothoracis (inter punctis)
dense subtiliter reticulata, opaca; capite lato, margine antico late arcuato, utrinque
ad latera tenuiter anguste reflexo, medio haud reflexo; oculis valde prominulis; pro
thorace marginibus lateralibus anguste reflexis, desuper per totam longitudinem visi
bilibus. Long. corp. fere 1·4 mm.

A single ~ from Praslin closely resembles the ¥ of the above Cis biacuius in general
form, size, colour, and in the arrangement of the short thick setre, but differs in the
following points: the head and prothorax have the entire surface (between the punctures)
closely and finely reticulate (as in Gis retithorax), which gives them a dull appearance;
the head is broad, its front margin not quite truncate but forming a wide, flattened
curve, and not broadly reflexed, but only very finely and narrowly reflexed on either
side, and not at all in the middle; the prothorax has its finely refiexed lateral margins
visible from above throughout their length; the short stout setm on the elytra are partly
worn away, but show some indication of having the seriate arrangement a trifle less
clearly marked. Hind wings (visible between the partly opened elytra) fully developed.
This insect may possibly be only a race or form of the preceding species, hut the dif
ferences are well marked. In one respect, the prominence of the eyes, it differs from
Gis biacutus in the same way that C'i8 steoensonio: differs from the other minute glabrous
species (Gis cacuminum, C. silvicola, etc.) to which it is apparently allied .

Loc. Seychelles. Praslin: Cotes d'Or Estate, xi. 1908, 1 fj'.

6. Ci8 insignis, sp. n, (PI. 1, fig. 16).

Suboblongus, capite prothoraceque nigris, elytris Iiavo-tesbacois nigro-maeulatis,
pedibus rufo-testaceis, antennis rufescentibus, clavis infuscatis; perparum nitens,
densissime punctulatus, pilis curtis, sat crassis, vel obscure brunneis vel aureo-nitontibus
dense vestitus et variegatus; prothorace parum latiore quam longiore, lateribus postice
fere parallelis et vix arcuatis, antice fortiter convergentibus et (dosuper visis) levissime
sinuatis, marginibus Iateralibus tenuiter reflexis sed desuper haud visibilibus, disco
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subrugulose punctulato; scutello nigro, aureo-piloso; elytris lateribus subparallelis,
fascia nigra basali per scutellum integra, fascia mediaadsuturamsat late interrupta, macula
subapicali in utroque elytro una. cJ , capite antice 4-dentato, dentibus 2 mediis acutis,
laminatis, dentibus externis curtioribus, obtusis; prothorace antice bituberculato;
segmento 10 abdominis in medio penicillo pilorum denso. ~ , capitis margine anteriore
utrinque indentato, in medio subtruncato. Long. corp., ca. 3 mm.--4·3 mm. (form. typ.).

Suboblong; head and prothorax black, elytra yellowish-testaceous marked with
black, legs dark reddish-testaceous with femora almost pitchy, antennse reddish with
clubs dark, underside dark pitchy-reddish ; upper surface only feebly shining, very
densely punctured and clothed with short, almost erect pile, some of the hairs appearing
under a high power dark brownish-pigmented, while others are without pigment but
have a bright golden reflection in certain lights, causing the upper surface to be varie
gated with bright golden patches, in addition to the markings in the ground-colour",
Prothorax rather more than one-fifth broader than long, the sides behind very little
arcuate and nearly parallel, in front they are sharply narrowed and (viewed from above)
very shallowly sinuate; lateral margins finely reflexed but not visible from above;
viewed from the side the front angles are obtuse, hind angles widely rounded off;
punctuation very dense, the punctures separated only by minute ridges and a little
elongate , so that the punctuation has a subrugulose appearance; the golden hairs are
distributed principally at the sides, along the mid-dorsal line in the posterior half, and
in two patches one on either side of the mid-dorsal line just before the middle: the
other parts of the disc are nearly bare. S cutell1.(,m dark and bearing golden hairs. Elytra
a little narrowed just at the base, reaching their greatest width before the middle but
with sides subparallel, lateral margins not visible from above, viewed from the side they
are sinuous, curving upw ard in the middle part; the distribution of black markings
viewed from above is shown in the figure, the dark scutellum renders the basal band con
tinuous, but the median band is rather widely interrupted at the suture; viewed from
the side the en tire lateral margin is seen to be dark nearly to the apex, uniting the basal
and medial bands; the subapical spot on each elytron is isolated; punctuation a little
less dense than on the prothorax, punctures separated by smooth surface and their own
diameter , or a little more, apart ; the complex distribution of the patches of golden
pubescence is indicated in the figure. H ind wings fully developed. Prosternum somewhat
elevated along the middle but not keeled; intercoxal process strap-like, bent upwards
towards the ap ex. Entire under-surface very minutely reticulate and densely punctured,
clothed with fine, pale, decumbent hairs, rather longer on the abdomen.

cJ . Front margin of head broadly bent upwards, produced into two laminate, sharp
pointed teeth in the middle, while on either side of these the angles form shorter, blunt
projections, rounded in outline, so that the head can be called 4-dentate. Prothorax

* An a t tempt has been m ad e in P I. 1, fig. IQ to represent these gold-shining hairs by thicker strokes. It
will be seen that the gold -shini ng and dark hairs are distributed without respect t o the yellow and black patches
in the ground-colour. 'I'his figur e was drawn with thc light falling on the specimen from the direction of the head,
and represen ts somi-diagrammatically the distribution of the golden patches; but if the specimen be turned round
with its tail t o the light these same (gold en) hairs are colourless or almost invisible, and the appearance of the
in sect is therefore quite diff erent. The hairs on the elytra slope backwards. Though represented by pencil strokes
of differen t t hickness, under a high power all the hairs are seen to be actually of the same form, rather thick and
short, thou gh the ones without golden reflection appear at first sight finer.
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produced into two blunt tubercles. 1st abdominal segment bearing in the middle a pencil
of dense pubescence surrounded by a bare, impunctate area.

~. Front margin of head bent upwards on either side in front of the eye, but not
produced as much as in the 0; the median part is without horns or teeth, being sub
truncate or feebly sinuate, but separated from the lateral portion by a sharp indentation
on either side. Prothorax without tubercles.

Loc. Seychelles. Mahe: forest on Cascade Estate, about 1000 feet, x. 1908-i. 1909,
10d',6~.

Gis notatus, Fauvel, and G. litteraius, Fauvel, both described from New Caledonia in
1904, would appear to be close to Gis insignis ; but, according to the descriptions, the
latter species must be distinct from both of them. Somewhat the same scheme of colora
tion as that of Gis insignis, but without the patches of bright hairs, is exhibited by three
old unnamed specimens from Auckland, N.Z., not in good condition, preserved in the
Paris Museum; but they are very much smaller and of an obviously different species.

7. Gis aldabranus, sp. n. (PI. 1, figs. 17, 18).

Suboblongus, curtus, latus, modice nitidus, piceo-niger, antennis pedibusque rufo
brunneis, antennarum clavis infuscatis, dense ac rugose punctatus, setis erectis, nigris,
munitus; prothorace multo latiore quam longiore, antrorsum angustato, lateribus leviter
arcuatis, marginibus lateralibus anguste reflexis et crenulatis, desuper in ~ distincte, in
o vix, visibilibus, basi subtiliter marginato, disco (inter punctis) minutissime reticulato;
elytris basi prothorace perparum angustioribus, ad medium vix dilatatis, marginibus
lateralibus reflexis, crenulatis, desuper solum ad humeros visibilibus, superficie rugosa,
punctis sat magnis, interstitiis haud reticulatis. 0, margine anteriore capitis elevato,
4-dentato; margine anteriore prothoracis producto, bidentato; segmento ventrali 1°
abdominis medio tuberculo glabro munito. ~, margine anteriore capitis late arcuato,
ad latera parum elevato. Long. corp. ca. 1·9 mm.

Suboblong, short, broad, moderately shining, pitchy-black, legs and antennas
reddish-brown, clubs of antenna; infuscate; densely and rugosely punctured, bearing
numerous erect, black, bristly hairs. Prothorax much broader at base than long (in
o nearly one and a half times), narrowing to the front with sides slightly arcuate, base
finely margined, lateral margins reflexed and finely crenulate (PI. 1, fig. 18), visible
throughout their length from directly above in 'jJ, in r) less distinctly so; seen from the
side the hind angles are rounded off, front angles obtuse but definite; punctures large
and circular, often only about their own diameter apart, interspaces very minutely
reticulate, rugosity of surface most apparent near the base and on the sloping lateral
and anterior parts; setse fairly wide apart, as many of the punctures are not setiferous.
Elytra a very little narrower than the prothorax at the bar-m, widening scarcely perceptibly
to about the middle, lateral margins narrowly reftexed and finely crenulate, but only
visible from above just behind the shoulder; punctures large, circular, rather shallow,
usually about once to twice their own diameter apart; interstices not reticulate but
surface much wrinkled; setse arising from finer punctures on the interstices, separated
by a distance equal to, or more than, the length of a seta; like those on the prothorax
they appear under a high power (x ca. 90) slightly dilated distally and bent over at
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the apex. Hind wings fully developed. Prosternum in front of the eoxse very short,
almost flat, not elevated or keeled in the middle; intercoxal process strap-like, bent
upwards slightly at the apex. Metasternum» and abdominal segments finely punctured,
bearing short, very fine, pale hairs.

er. Front margin of head produced into 4 blunt teeth bent upwards: front margin
of prothorax produced into 2 laminate teeth projecting obliquely forwards and upwards:
1st ventral abdominal segment with a glabrous circular median tubercle.

<j' . Front margin of head (viewed from directly above) forming a wide curve from
eye to eye, slightly elevated on either side near the eye; surface nearly flat, punctured
and setose (when the insect is tilted obliquely upwards the mid-anterior part of the
epistome is seen to be bent at an angle to the sloping hind part of the head). Prothorax
with front margin forming a rather flattened curve.

Lac. Aldabra: lIe Michel, from fungus, x. 1908, 4 er, 2 <j' (Fryer).
In the Paris Museum there are 2 er and 1 <j' from Madagascar (Isarasaotra, Lieut.

Scalabre, 1895) of an unnamed form very closely resembling this species, but larger and
broader, with prothorax more transverse and narrowing less gradually from base to
front, and with the prothoracic horns a trifle more bent upwards and slightly wider
apart. Gis aldabranus was also compared at Paris with named material of Gis guerini,
Mellie (South Africa), in the Collection Grouvelle. This latter species is much larger and
longer, not black but dark ferruginous, with prothorax much more transverse and less
narrowed to the front, and with the erect hairs light in colour, not black. Gis sikorai,
described from Madagascar in 1916 by Pie, from the female sex only, is said by that
writer to be close to G. guerini; but it is stated to be "parum elongatus," and to have
the head (<j') "shortly incised in front," and therefore does not appear to agree with
Gis aldabranus.

8. Gis subsquamosus, sp. n, (PI. 1, figs. 19, 20).

Suboblongus, sat curtus, modice nitidus, pilis pallidis, curtis, squamiformibus dense
vestitus; rufo-piceus vel piceo-niger, area suturali in parte postica elytrorum plus
minusve flavescente, pedibus piceo-brunneis, antennis flavis, clavis nigro-brunneis;
prothorace circa t latiore quam longiore, antrorsum angustato, lateribus arcuatis,
marginibus lateralibus reflexis desuper per totam longitudinem visibilibus, angulis
posticis (desuper visis) fere rectis, disco dense punctato, punctis piliferis, lateribus pilis
squamiformibus conspicue marginatis; elytris basi prothorace perparum angustioribus,
ad medium perparum dilatatis, marginibus lateralibus reflexis desuper solum ad humeros
visibilibus, disco dense haud seriatim punctato, punctis omnibus piliferis. er, capite
antice bidentato, margine utrinque sinuoso; prothorace antice producto, obtuse biden
tato. Long. corp. ea, 1·7 mm.

Described from 1 er and 1 <j' *. Suboblong, rather short, moderately shining, densely
covered with short, erect, pale hairs: the er is very dark pitchy-reddish, with a small
area near the suture on the posterior part of the elytra a little lighter, the <j' is pitchy
black, with the light area on the hind part of the elytra larger and tawny-yellow; legs
pitchy-brownish, tarsi (and in the er also the tibiee) lighter, antennre with segments 2-5

* There are two other specimens. both <j', but they are in poor condition and, though quite determinable,
they have not been used in drawing up the description.
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yellowish, distal segments of funicle darker, club blackish-brown. Prothorax about one
and a third times as broad at the base as long, narrowed to the front, sides arcuate, lateral
margins reflexed, visible from above throughout their length, hind angles (viewed from
above) nearly right angles; viewed from the side the hind angles are widely rounded
off, front angles more definite, greater than right angles; punctures often little more
than their own diameter apart, interspaces very minutely reticulate, surface somewhat
rugose, this being especially apparent near the base and on the sloping lateral parts;
hairs pale, short, flattened, squamiform; those fringing the lateral margins, especially,
are seen under a high power to be almost scales , being broader distally than at the
base, and blunt or truncated at the apex. Elytra a very little narrower at the base than
the prothorax, widening a very little to about the middle of their length, reflexed
lateral margins only visible from above just behind the shoulders ; punctures about
once to twice their own diameter apart, without any trace of seriate arrangement,
interspaces not reticulate but surface somewhat wrinkled and uneven: all the punctures
appear to be of one kind, and all bear short, flattened, squamiform hairs of the same
type as those on the prothorax. H ind wings fully developed. Presternum. not keeled
but elevated along the middle in front of the coxre; intercoxal process strap-like, curved
up behind the coxre. The prostermcm. and the metasternum and abdominal segments are
fairly densely punctured (metasternum nearly impunctate in t he middle) and bear very
fine, pale, short, decumbent hairs.

&. Head (PI. 1, fig. 20) produced in front into two sharp laminate teeth with a
wide sinuation between them ; on either side, between the tooth and the eye, the margin
is also sinuous ; the teeth and the margin are bent upwards. Prothorax produced and
emarginate in front, the t wo blunt apices so formed being densely set with squamiform
hairs. Ist ventral abdominal segment without any median tubercle or pore.

~ . Head with epistome subtruncate in front, its margins arcuate and a little elevated
at the sides; there is a transverse impression separating the front part from the sloping
back part of the head.

Loc. Seychelles: Silhouette, Mahe. Silhouette: Mare aux Cochons plateau and forest near
by, over 1000 feet, viii.-ix.1908, 2 tjl. Mahe: Cascade Estate, about 800-1000 feet, 1&,1 tjl .

Cis eichelbaumi, Reitter 1908, G. p seudoephindus, Reitter 1908 and C" usambarinus,
Reitter 1908 (all from East Africa) also have the clypeus and the front margin of the
pronotum produced into two teeth in the male, and the body covered with erect pale
hairs, not seriately arranged. One male and two females of each of the two former
species have been lent to me from the Vienna Museum. C. eichelbaumi is a considerably
larger insect than C. subsquamosus and of a uniform dark brownish colour, the antennre
being light throughout, their clubs not blackened; it is rather highly polished and there
is no trace of rugosity about the base and sides of the prothorax; in the male the teeth
on the prothorax and clypeus are more prominent, and the outline of the clypeus is
slightly different; in C. eichelbaumi it slants on eit her side almost st raight from the apex
of the tooth to the eye, while in C. subsquamosus there is a characteristic sinuation in
the outline on either side, as shown in the figure. G. pseudosphindus is altogether different
from G. subsquamosus, being still larger, very short and broad, more coarsely but at the
same time much more sparsely punctured, etc. I have been unable to see the unique
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type of G. usambarinus, but it appears from the description to be much larger than
G. eubsquamosus and quite distinct. G. recurvatus, Broun, from New Zealand, which
I have recently seen in the Broun Collection at the British Museum, is of about the same
size, form and colour as G. subequamoeue; but in the b' of G. recurvatus the teeth on the
head are larger and blunter and the prothorax is more prolonged in front, while in both
sexes the prothorax has its surface dull and its lateral margins not visible from directly
above, the elytra are more shining, and other points of difference could probably be
noted.

9. Gis parallelus, sp. n. (PI. 1, figs. 32-35).

Sat elongatus et angustus, lateribus parallelis, haud fortiter convexus, parum
nitidus, castaneo-brunneus, antennis pedibusque rufo-testaceis, antennarum clavis haud
infuscatis; prothorace parum latiore quam longiore, marginibus lateralibus reflexis
desuper solum ad basin visibilibus, angulis posticis obtuse rotundatis, basi tenuiter
marginata, disco dense subtiliter punctato, intervallis minutissime reticulatis; elytris
marginibus lateralibus reflexis desuper solum ad humeros visibilibus, punctis majoribus
regulariter seriatim dispositis, intervallis punctis subtilissimis, his pilis pallidis, brevis
simis, tenuibus, instructis, b', capite late concavo, margine anteriore late haud profunde
sinuato, angulis tuberculatim productis; prothoracis margine anteriore in medio leviter
sinuato, utrinque perparum elevato ac producto. ~,capite fere plano, margine anteriore
late arcuato; prothoracis margine anteriore in medio fere truncato. Long. corp. 1·4 mm.
(var. minim. )-2·7 mm. (form. typ.).

Rather long and narrow, not strongly convex, parallel-sided, feebly shining; usually
unicolorous dark chestnut-brown, sometimes lighter, occasionally nearly black, antennas
and legs reddish-testaceous, clubs of antenna, not darkened; prothorax finely and closely
punctured, elytra with longitudinal series of stronger punctures, bearing excessively short,
fine, pale hairs, scarcely visible in some aspects. Prothorax a little (about one-seventh)
broader than long, produced over the head in front, base finely margined, lateral margins
reflexed but visible from above only near the hind angles; hind angles bluntly rounded
off, front angles not visible from above but, viewed from the side, obtuse; under a
high power the punctures (PI. 1, fig. 34) appear circular, only about their own diameter
apart, and the surface between them is excessively finely reticulate; hairs rising from
the punctures so extremely short and minute that they are only visible with difficulty
and in certain positions. Elytra with reflexed lateral margin only visible from above
at the shoulder, where it is rather broad; with longitudinal series of larger punctures
(slightly larger than those on the prothorax), the interspaces bearing scattered very
fine punctures, each of which is set in the middle of a tiny area marked off from
surrounding areas by excessively fine striolse, so that the whole forms a network with
a fine puncture in the centre of each mesh (PI. 1, fig. 35); the minute hairs appear to
rise always from the fine punctures, not from the hrger seriate ones; surface of the
elytra also somewhat uneven and transversely wrinkled in the scutellar region. Hind
wings fully developed. Prosternum elevated in the middle in front of the coxse but not
keeled; intercoxal process strap-like, bent upwards towards the apex. Punctures on
the metasternum and ventral abdominal segments fine, shallow, usually several times their
own diameter apart.
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0-. Head with vertex strongly punctured; front of head broadly concave, the front
margin appearing from above widely and shallowly sinuate, produced a little at each
angle into a blunt tubercle, which when viewed from above (PI. 1, fig. 32) is separated
by a minute indentation of the outline on its inner side; appearance in profile shown
in PI. 1, fig. 33. Prothorax with its front margin slightly sinuate in the middle, on
either side of the sinuation slightly elevated and produced. Ist ventral abdominal seg
ment with a circular median pore, which is not setiferous.

~. Head with vertex strongly punctured; front nearly flat, but with a transverse
depression separating off the front part of the epistome; front margin broadly arcuate.
Prothorax with front margin nearly truncate in the middle, not sinuate or elevated.

Loc. Seychelles, Madagascar, Comoros.
Seychelles: Silhouette, Mahe, Silhouette: from fungus at several places near the

coast, or in cultivated country at low elevations, ix. 1908. Mahe: Cascade Estate,
about 1000 feet. About 58 0 and 44 ~ in all. The Paris Museum also contains 1 0 and
5~, very pale and immature, collected in Mahe by Alluaud in 1892.

Comoros: 1~, 1901 (Tschitsche1'ine; in Paris Museum).
Madagascar: 2 0 , 1 (?) ~ (Col. Pe1'1'ie1' de la Bathie; Collection L. Fairmaire, in Paris

Museum).
It will be noted that this evidently non-endemic form was found in the Seychelles

largely at low elevations and among non-endemic vegetation. It may possibly be
identical with Cis inierpunciaius, Mellie, described from Reunion (Bourbon), but without
seeing a named specimen of C. interpunctaius it is impossible to be certain. I could not
find that species in the Paris Museum. Pic in 1916 described very briefly a species,
C. subseriatus, from Madagascar, which he stated to be related to C. inierpumctaius;
but without seeing examples I can give no opinion on the exact relationship of C.
subseriaius to C. parallelus. The collections of the Paris Museum also contain a long
series of unnamed specimens from Oubangui, French Congo, and other parts of Central
Africa (Mission Chari-Tchad), with the same long, narrow, parallel-sided form that is
characteristic of Cis parallelus, but they are duller and more or less hispid. I have been
unable to compare an example of C. qlabriusoulus, Reitter 1908 (East Africa), as Dr
Holdhaus tells me that that species cannot be found in the Vienna Museum with Reitter's
other East African species; but, according to the description, C. glau1'iuswlus is too
small and too convex to be identical with C. parallelus, and the front margin of the
clypeus is said to be "slightly emarginate" in the female, while in C. parallelus it is
broadly arcuate in that sex.

10. Cis sublacernaius, sp. n.

Angustus, elongatus, postice conspicue angustatus, modi cc nitidus; capite picoo,
ore rufescente; prothorace piceo, margine anteriore in medio, ct disco in mcdio ad
basin, obscure rufescentibus; elytris testaceis, ad scutellum, ad apicem, et ad margines
laterales, infuscatis; antennis rufo-flavis, clavis nigrescentibus, pedibus rufo-flavis;
dense sat fortiter punctatus, punctis pilis curtissimis, tenuibus, pallidis, suberectis,
munitis; capite antice late truncato, angulis rotundatis, ad angulos utrinque parum
elevato; prothorace latiore quam longiore, antice parum angustato, lateribus leviter
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Fig. 2. Gis sublacernatus,
sp. n. ; a, outline, x 29; b,
part of the surface of the
prothorax, sho,ving the
punctures and minute
hairs, x 100.

b

a

arcuatis, marginibus lateralibus explanatis, per totam longitudinem desuper visibilibus,
angulis anticis posticisque (desuper visis) argutis; elytris marginibus lateralibus ex
planatis, ad humeros desuper visibilibus. Long. corp. fere 2 mm.-2·3 mm. (form. typ.),

Long and narrow, tapering behind, moderately shining: head pitchy-blackish,
mouth reddish; prothorax pitchy-blackish, with front margin in the middle and mid
basal part of disc obscurely reddish or yellowish; elytra pale testaceous (letting the
hind wings appear through them), a little darker round the scutellum, along the defl.exed
lateral margins, and at the apex; antennse reddish-yellow with blackish clubs, legs
reddish-testaceous. Head and prothorax densely punctured (Text-fig. 2 b), the punctures
only about their own diameter apart and bearing very short, minute, pale hairs, visible
only in certain directions: elytra nearly as densely punctured as the prothorax, but
the punctures are less easy to discern on the pale, translucent background, though (with
light falling from in front) the short, pale, semi-erect hairs are more conspicuous than
those on the prothorax : on prothorax and elytra the hairs slope
backwards. Head broadly truncate in front, the lateral angles wide
and rounded off at the apex; epistome rather broadly bent for
wards and slightly elevated at the angles, and a narrow, trans
verse, slightly arcuate depression across the median part is visible
in some aspects. Prothorax broader than long, considerably pro
duced forwards in front (so that the front margin forms a regular
curve), a little wider at the base than at the front angles, sides
feebly arcuate, side margins fairly widely explanate and visible
from above throughout their length; front and hind angles definite
when viewed from above; viewed from the side the front angles
are seen to be only a little greater than right angles, the hind
angles widely 0 btuse; base of prothorax only very finely margined.
Elytra nearly parallel-sided in the front half, narrowing very little
to the base, attaining their greatest width about the middle,
markedly tapering in the posterior half; the explanate lateral
margin is visible from above for a little distance behind the shoulder. Hind wing8 fully
developed. Proeternum elevated along the middle line but not keeled; intercoxal process
strap-like, bent upwards towards the apex. Metasternum. and ventral abdominal seqments
finely and closely punctured, with short, fine, pale, decumbent hairs.

No external sexual characters have been discerned. The only example of which the
sex has been determined with certainty is a <j? with exserted ovipositor.

Loc. Seychelles: Silhouette, Praslin, La Digue. Silhouette: cultivated country
(coconut plantations, etc.) near the coast at Pointe Etienne, 17. ix. 1908, 17 examples.
Praslin: Cotes d'Or Estate, xi. 1908, one example. La Digue: 1892, one specimen, pale
and apparently immature (Alluaud; in Paris Museum).

Gi8 lacernaius, Reitter 1908, described from Amani and Dar-es-Salam, East Africa,
is very close to this species: but in the example of G. lacernatu8lent to me from the Vienna
Museum, the prothorax is more transverse, much less produced in front; in G. sub
lacernaius it is considerably produced, and this is not a male character, as it is exhibited
by the only example the sex of which is certain, which is a female. Moreover, in
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C. lacernaius the side-margins of the prothorax are rather more markedly explanate in
front, and are closely fringed with very short, minute setee, while the short hairs on the
surface of prothorax and elytra are a little more conspicuous. G. insularis, C. O. Water
house, from Rodriguez, of which the unique type (<jl) is in the British Museum, also
resembles C. sublacernaius very nearly: but C. iusularis has the clypeus a trifle less
reflexed at the sides; the prothorax shorter, less produced in the middle in front, with
its sides more arcuate and especially curving inwards more towards the front angles,
and with its punctures neither more crowded nor finer towards the front margin
than they are behind (the condit ion in C. sublacerna tusi ; while it s olytra arc uniformly
dark-brown. In the British Museum there is a single unnamed specimen from Japan
(Kumamoto, 20--21. v. 1881, George L euiisi somewhat closely resembling C£8 sublacer
natus; but the Japanese specimen is larger, paler (possibly due to immaturity), with
the prothorax slightly shorter in proportion and less densely and st rongly punctured,
and the prosternum appearing a little more sharply elevated along the middle line.

11. Gis cacuaninuni" , sp. n. (PI. 1, figs. 21-26).

Subcylindricus, postice at tenuat us, politus, fere glaber, niger , capite rufescente,
pedibus rufo-brunneis, antennis flavescentibus, clavis infu scati s ; prothoraee maximam
latitudinem pone medium attingente, antrorsum et basi angustato, lateribus arcuatis,
conspicue explanatis, disco subtiliter punctulato; elyt ris ad basin an gustatis, maximam
latitudinem ante medium attingentibus, subt ilit er punctulati s, punctis majoribus et
minoribus. <5 , capite bilamellato, lamella utraque triangulari, apice parum obtuso.
<jl , capite bilamellato, lam ellis multo minoribus, haud ad api cem productis, sed margine
leviter arcuato. Long. corp. fere 1·4 mm.

Subcylindrical, tapering behind, outline markedly narrowed at the junction of
prothorax and elytra; shining black, th e head and the refiexcd lateral margins of th e
prothorax pitchy-reddish, legs reddish-brown, antennae yellowish with clubs dusky;
practically glabrous above, only under a high power are very sparse, excessively short
and minute setee visible on the elytra, H ead with vertex very finely and rather sparsely
punctured. Prothorax broader than long, narrowing in front, its side margins curved
and conspicuously and rather broadly reflexed, its base finely margined; in side view
the front angles appear very widely obtuse and th e hind angles completely rounded off;
surface finely punctured, the punctures often two or more tim es th eir own diameter
apart (PI. 1, fig. 22). Scuiellum. with sides slightly arcuate. Elylra reaching t heir greatest
width before the middle, with fine scatte red punctuation, seen und er a high power (PI. 1,
fig. 23) to consist of shallow, circular, larger punctures, and minute points in the inter
stices between these (the very minute setre arise from the latter). Hind wing8 fully
developed. Underside of body less shining (seen to be finely reticulate under a high
power), metasternum and abdominal segments finely punctured. Presternum. with ~L

sharply elevated median longitudinal keel.
<5. Head (PI. 1, fig. 24) armed with two broad triangular Iamcllai, with apices

rounded off, projecting forwards; these lamellate horns consist of thin, translucent

*. The nam~ cacumi~um, " of the summits" (from Latin cacumen), is chosen in allusion to t.ho finding of this
species mostly m the highest parts of the mountains.
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chitin; each arises just at the inner margin of the eye, and the outer margin of the
triangle is longer than the inner; each lamella has its base extending obliquely from the
eye a little forwards and towards the middle line.

~. On the head (PI. 1, fig. 26) the projection of the lamella, is very much less,
and they are not produced to an apex, but have an arcuate outline. [One or two in
dividuals have the ovipositor exserted, which confirms the determination of their sex.]

There is some variation in the degree of development of the lamellee in the male. In
one or two examples (PI. 1, fig. 25) the lamellas are intermediate in form between those of a
typicals and s,and it is uncertain whether these are very" low" males or" high" females*.

Loc. Seychelles: Silhouette, Mahe, Silhouette: from fungi in the high forests near
Mont Pot-a-eau and above Mare aux Cochons, including some from the highest elevations,
over 2000 feet, viii.-ix. 1908. Mahe: high forests of Morne Blanc and Morne Pilot,
1500-2000 feet, x.-xi. 1908; forest on Cascade Estate, about 1000 feet. About 35 d'

and 36 ~ of this minute creature were taken from fungi, exclusively from the endemic
forests, and mostly from the highest and dampest areas.

12. Cis siiuicola, sp. n. (PI. 1, figs. 27-30).

Subcylindricus, fere parallelus, nitidus, fere glaber, piceus, elytris interdum postice
rufescentibus, pedibus rufo-brunneis, antennis flavescentibus, clavis infuscatis; capite
punctato, antice late truncato, margine anteriore sat late, ad latera magis conspicue,
explanato; prothorace parum latiore quam longiore, antrorsum angustato, lateribus
postice subrectis, fere parallelis, marginibus ad angulos posteriores sat late, antice
tenuius, reflexis, disco sat fortiter punctato; elytris fortiter punctatis (punctis majoribus
et minoribus), setis pallidis minutissimis parce munitis. Long. corp. fere 1·5 mm.

Subcylindric, larger and much more parallel-sided than Gis cacuminum; shining,
pitchy-black, the posterior part of the elytra and the apex of the prothorax in the
middle in some specimens more or less obscurely reddish; legs reddish-brown, antennee
yellowish with clubs darkened; body almost glabrous, but very minute short pale setse
can be discerned arising sparsely on the elytra. Head punctured much as the prothorax.
Prothorax about one-fifth broader than long, strongly narrowed in front, sides nearly
straight and parallel in the posterior two-thirds; side margins explanate, viewed from
above the reflexed margins are rather broad at the hind angles, much narrower in front;
base finely margined; viewed from the side, the front angles are seen to be definite, a little
larger than right angles, hind angles obtuse but less widely rounded off than in Ois
cacuminum; disc strongly punctured, distance of the punctures apart shown in PI. 1,
fig. 28. Scuiellum. appearing in PI. 1, fig. 27 almost pentagonal, but normally the basal
part would be covered by the base of the prothorax. Elytra a little narrowed at the base,
but nearly parallel-sided; strongly punctured (PI. 1, fig. 29) with scattered shallow
circular punctures, and minute slightly elongate punrtures in the interstices: the elytra
also have a slightly uneven, subrugulose appearance. Hind wings fully developed.
Underside strongly punctured with shallow circular punctures bearing (on the abdominal
segments at any rate) minute setse, Prosternum keeled, but the keel is blunter and less
elevated than in Ois cacuminum.

* See remarks on pp. 7, 8, 11, 12.
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&'. The single &' which I take to belong to this species has the head (PI. 1, fig. 30)
widely emarginate in front, its front margin being broadly explanate and produced on
either side.

~. The head (PI. 1, fig. 27) is broadly truncate in front, and the entire margin is
explanate, bent forwards at an angle to the sloping surface of the head, and slightly
more elevated at either lateral angle.

The above description was drawn up principally from one of a series of rather large
females. The single &' is a trifle smaller, and there are three 'f still smaller, but which
appear to agree with the type in all essentials. There is yet another specimen, apparently
&', in bad preservation, which may possibly be a form of this, or perhaps a distinct,
species. Its prothoracic punctuation appears a little finer and more sparse than the
normal, and its prothorax has not quite the typical outline.

Apart from the secondary sexual characters on the head, the parallel-sided outline,
rather strong punctuation, and generally larger size distinguish Cis silvicola from the
other minute, black, glabrous (or subglabrous) forms in the collection.

Loc. Seychelles: Silhouette, Mahe. Silhouette: forest above Mare aux Cochons,
over 1000 feet, viii.-ix. 1908, 1 &', 8 'f. Mahe: country above Port Glaud, about 500
1000 feet, 5. xi. 1908, two examples, one being a rather small, but apparently typical,
~, while the other is the somewhat doubtful &' referred to above.

13. Gis retithorax, sp. n. (PI. 1, figs. 11-13).

Angustus, parallelus, obscure rufo-piceus, pedibus rufo-testaceis, antennis flave
scentibus clavis infuscatis; prothorace subopaco, elytris modice nitidis, prothorace
elytrisque sat dense punctulatis, setis minutis, pallidis, sat numerosis munitis; pro
thorace parum latiore quam longiore, lateribus fere rectis, marginibus lateralibus
tenuiter reflexis, sed desuper solum ad angulos posticos visibilibus, disco dense subtiliter
reticulato; elytris perparum ad basin angustatis, lateribus subrectis, superficie (inter
punctis) haud retieulata, polita, sed inaequali. <5, capite bilamellato, lamellis minus
quam in G. cacuminum productis, apice obtuso. 'f, capite lamellis multo minus productis,
haud apicatis, margine leviter arcuato. Long. corp. fere 1·3 mm.

Subcylindric, narrow, parallel-sided; dark pitchy-reddish, the head and front of the
prothorax lighter, legs reddish-brown, antenna; yellowish with clubs darker; prothorax
subopaque, elytra moderately shining, surface of both prothorax and elytra closely
punctured and bearing exceedingly minute, short, pale hairs (not shown in the figures).
Prothorax a little broader than long, its sides (viewed from above) nearly straight and
parallel; lateral margins finely reflexed, but this is only visible from above near the hind
angles; base finely margined; viewed from the side, the front angles are widely obtuse
and the hind angles quite rounded off; surface finely and closely reticulate and finely
punctured; the relative closeness of the punctures is shown in PI. 1, fig. 12, but the
minute hairs, only visible in certain positions, are not shown. Elytra nearly parallel
sided, narrowing a very little to the base, with the refiexed lateral margin only visible
from above just behind the shoulder; punctures quite irregularly scattered and of more
than one size, some minute points occurring between the larger, shallow, circular
punctures; the interstices are not reticulate like the thorax, but smooth and polished,
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yet the general surface is wrinkled and uneven; the minute hairs arise fairly closely all
over the surface, but are not indicated in PI. 1, fig. 13. Hind wings fully developed. Pro
sternum with an elevated median keel, but this is not quite so sharp as in Gis cacuminum.
Metasternum reticulate and strongly punctured, abdominal segments (ventral) scarcely
punctured.

~. The head bears two laminre, each produced to a blunt apex, much like those in
Gis cacuminum only shorter and less prominent: they are bent up at an angle to the
sloping surface of the head, so that a trough-like depression is formed at the base of each.

'il. The laminse on the head are much reduced, with curved outline not produced
to an apex, so that the front of the head appears sinuate-truncate with margin broadly
explanate on either side: compare PI. 1, fig. 26 (Gis cacuminum, s).

Loc. Seychelles: Silhouette, Mahe, Long Island, Felicite. Silhouette: forests near
Mont Pot-a-eau and above Mare aux Cochons, about 1000-1500 feet, viii.-ix. 1908;
low, coconut-planted country near the coast at Pointe Etienne, 17. ix. 1908. Mahe:
Cascade Estate, about 1000 feet, various dates between x. 1908 and ill. 1909. Long
Island: three examples, one being recorded as from the trunk of a felled coconut-palm.
Felicite: four specimens from the forest, xii. 1908. 22 s, 11 'il, in all: this species is re
markable for having been found in several of the islands, and in plantations at low
elevations as well as in the mountain-forests.

14. Gis steoensonice, sp, n. (PI. 1, fig. 31).

'il. Subcylindricus, omnino glaber, conspicue nitidus ac politus, niger, pedibus flavo
testaceis, antennis (clavis inclusis) omnino flavis; oculis valde prominulis; prothorace
valde transverso, antice parum angustato, lateribus leviter arcuatis, basi tenuiter
marginata, marginibus lateralibus anguste reflexis, disco subtiliter punctato, interstitiis
subtilissime reticulatis; elytris subtilissime punctulatis, interstitiis haud reticulatis,
superficie laevi ac polita, solum ad scutellum parum inaequali. Long. corp. fere 1·25 mm.

A single minute female specimen (it has its ovipositor exserted), quite distinct
from any of the other species. It is shining black, highly polished, entirely glabrous,
with the legs yellowish-testaceous and the antenna; conspicuously light, bright yellowish,
their clubs not in the least darkened. The front margin of the head is broadly rounded
(see the figure) and the lower part of the epistome (= clypeus?) is marked off by a
slightly arcuate, impressed line: the eyes are remarkably prominent. Prothorax markedly
broader than long, slightly narrowing from base to front, the sides only very faintly
arcuate; lateral margins narrowly reflexed, visible from above throughout their entire
length, hind angles (seen from the side) obtuse and front angles widely obtuse; surface
finely reticulate and with fine punctures about once to twice their own diameter apart
(the head is punctured in much the same way). Elytra not reticulate, surface very smooth
and polished (though there are some wrinkles in the scutellar region), punctuation
excessively fine, the punctures appearing under a high power as minute points two or
more times their own diameter apart. Hind wings fully developed.

Loc. Seychelles. Mahe: 1 'il, from near Morne Blanc, 1908. According to my field
notes the specimen was taken from between the leaf-bases of a growing endemic palm
(Stevensonia); this seems an unusual situation in which to find a Gis, and the insect
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may have been merely an accidental immigrant into the spaces between the leaf-bases,
in which moist humus accumulates.

TROPICIS*, gen. novo

Antennse 10-segmentatre, clava 3-segmentata, fortiter compacta, segmentis 80 et
90 valde transversis. Elytron utrumque carinis 3 elevatis, antice plus minusve obsoletis,
instructum. Corpus subtus fere ut in genere Gie; prosternum ante coxas in media
earinatum; acetabula coxarum anticarum postice haud aperta ; coxro anticro et medire

ad latera sat elongates.
The type of this genus, Gis sexcarina ius , was described in 1876 from Rodriguez by

C. O. Waterhouse. Two other species, from the Seychelles, closely resembling it, have
now come to light, and it appears necessary to place th em in a new genus separate from
Gis on account of the form of the antennae and the presence of the raised keels on the
elytra, the latter being a character of which I can find no record in any other describcd
member of the family.

Antenna: (Text-fig. 3 a) inserted in the same position as in Cis, under the margin
of the front and in front of the eyes; lO-segmented, rather short, the relative sizes of
the basal and funicular segments being much as in Cis, except that segments 2-7
are all short in proportion to their length, 5-7 being markedly transverse: the club is
formed very differently from t hat of Cis, it is not loose and moniliform, but very com
pact, the three segments being closely applied together and all transverse, the first two
very markedly so: in balsam-mounts under a high power sensory pores are visible, two
or more on each side of each of the first two club-segments, and five or more round the
circumference of the terminal segment, but they are less conspicuous than in some of
the other members of the family before me (e.g. Xylographus 8eychellensis ).

Head bent downwards, appearing trilobed in front; the epistome on eit her side in
front of the eye has its margin reflexed ; in front it is emarginate on either side of the
middle line, and between these two excisions is produced into a bluntly rounded median
lobe or plate, lying over the base of the labrum (PI. 1, fig. 7); this median plate has
no reflexed margin, and its surface is smooth and impunctate, in contrast to that of
the main part of the head. Prothorax broader than long, produced in front so as to
conceal the head to some extent, its sides rounded at about the middle; side margins
not visible from directly above, hind angles obtuse and more or less rounded off,
front angles obtuse but more definite. In all the three known species, head, prothorax
and elytra are closely and strongly punctured but quite glabrous. Scuiellum. distinct,
triangular, but smalL Each elytron has three very marked, raised, longitudinal sharp
keels, most marked towards the apex, becoming more or less nearly obsolete in front,
though in Tropicis fl exicarinatus they reach nearly to the base: in profile the keels have
a serrated outline; the sutural margins of the elytra, being elevated behind, give the
appearance of a 7th keel when the elytra are closed. Hind wings fully developed (in
all three species). Prosternum well developed in front of the coxee with a median longi-

• From TpOvL<;, a ship's keel, and GiB: i.e. "keeled GiB," in allusion to the carinre on the elyt ra . Tpom<; forms
its genitive in two ways, Tpomo<; and Tpom30<;, of which I have chosen the former as the basis for the formation
of the generic name, because Tropicis is shor ter than Tropidoeis. I am indebted to Dr .T. Wntorston for suggesting
to me this name.
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Fig. 3. 'I'rop icis brllvicarina ttls, gen. et sp. n.; a, antenna;
b, front t ib ia a nd tarsus, viewed from in front; c, middle
leg, viewed from behind (coxa not sh own, and trochanter
broken at its base); a ll from balsam-preparations,
x ea, 197.

tudinal elevation or keel; intercoxal process bent up behind the coxee; front coxal
acetabula almost closed behind by a slender piece (this piece does not quite reach the
intercoxal process, but leaves the acetabulum narrowly open behind at its inner ex
tremity). Front and middle COXIE considerably extended laterally (more so than in Gis
boleti, used for comparison). Middle and
hind COXIE almost contiguous. M eiaster
num elevated in the middle, depressed at
the sides behind the middle coxes. Ventral
abdominal segments 5, the basal about as
long as t he two following together. Legs
rather stoutly built, the tibiee armed
outwardly with short spines: front tibia
(Text-fig, 3 b) with a small densely setose
area at the apex, on the inner side of the
front surface: middle and hind f emora
(Text-fig. 3 c) with a line of fine setre
along the whole length of the middle of
the posterior surface (i.e. the surface
facing, and often applied to , the ventral
side of the body): tarsi 4-segmented, the basal segment very small and not always easy
to see even in balsam-preparations; it is most clearly discernible from beneath, in
preparations in which the lower surface of the tarsus is more exposed to view.

Type of the genus: Cis sexcarinatus, C. O. Waterhouse.
The setose patch on the front tibise, and the line of setse on the middle and hind femora,

are present in all three species and in both sexes. The line of setee on the backs of the
femora is a feature which I cannot recall having seen before in any of the small Coleoptera
which I have so far studied, and is one the origin and purpose of which are difficult
to imagine.

No external secondary sexual characters have been discovered; the fact that both
sexes have been examined could only be determined by dissection of the abdomen and
examination of the genitalia.

KEY TO T H E KNOWN SPECIES OF TROPICIS.

Len gth 1·5 mm. Prothorax covere d wi th a fine rais ed network separati ng opaque, irregularly polygonal, very
large punctures, so that it has somewhat the appearance of an irregular honeycomb. Elytral carinse obsolescent
in front. Tropicis sexcarinatus, Waterhou se, Mascarene Islands, p. 31.

Le ngt h about 1·3 mm. Prothor acic punctures elongate, interstices excessively finely reticulate-striolate. Elytral
keels sharply ele vated , sin uous, distinct almost to t he very base of the ely t ra.

Tropiris flexi carinatus, sp. n., Seychelles, p. 32.

Length about 1·0 mm. Prothora cic punctures circ ular , interstices quite sm oot h and shi ning. Elytral keels only
extend ing less than half the d istance from the ape x to the base of the ely t ra.

Trupicis brevicarinatus, sp. n., Seychelles, p. 33.

15. Tropicis sexcarinatus, Waterhouse (PI. 1, figs. 1, 2, 7).
Gis sexcarinatus, Waterhouse, Ann. May. Nat. Hist. (4) xviii, 1876, p. U8; id., Phil. Tram. Roy. Soc., clxviii,

1879, p. 527 .

Originally described from Rodriguez, this insect has since been found in Mauritius,
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and I have before me specimens from the latter island given by Mons. P. Lesne of
the Paris Museum, and the determination of which I have confirmed by comparison
with Waterhouse's type in London. From these Mauritian specimens the following
notes are made. The species is easily distinguished from either of those from the Seychelles
by its larger size (length, just over 1·5 mm. *) and the nature of the sculpturation. On
both prothorax and elytra the punctures are very large and close, only separated by a
very fine raised network; they tend to assume irregularly polygonal forms, so that the
surface has a very remarkable honeycomb appearance (PI. 1, fig. 2); the surface of the
large shallow polygonal areas is opaque, that of the raised network is slightly shining.
The sculpture of the head is different, the punctures are smaller and slightly elongated
in a longitudinal direction, and there is a median elevation, impunctate and shining,
towards the front margin; this elevation (faintly indicated in PI. 1, fig. 7) is present
in all the three examples before me, one of which is a <i', the sex of the other two not
being determined. The elytral keels tend to become obsolete in front, though in some
positions it is possible to trace them nearly to the base. The sterna and ventral abdominal
segments are closely punctured with rather large, shallow punctures.

Loc. Rodriguez: a series found in fungus (Transit of Venus Exp., 1875; in the
British Museum). Mauritius: Curepipe, 1897 t.Aliuaud.; in Paris Museum).

16. Tropicis fiexicarinaius, sp. n. (PI. 1, figs. 3, 4).

Tropicie sexcarinato minor, latus; prothoracis angulis anticis argutis, desuper
visibilibus; elytrorum carinis usque ad basin distinctis, antice haud obsoletis, conspicue
sinuosis; prothorace fortiter punctate, punctis longitudinaliter elongatis, interstitiis
minutissime reticulato-striolatis; elytris fortiter dense punctatis, punctis haud elongatis,
superficie tota subtilissime reticulata, Long. corp. ca. 1·35 mm.

Smaller than the preceding species. Feebly shining, colour pitchy reddish-brown,
legs and median segments of the antennas rather lighter reddish. Distinguished by its
broad form, the shape of the prothorax, the nature of the prothoracic and elytral
sculpture, and the elytral keels, which are more sharply raised than in either of the
other species, markedly sinuous, and quite distinct almost to the very base of the elytra.
Prothorax with its front angles more definite than in either of the other species, and
visible in dorsal view. Head without elevations or depressions, moderately closely
punctured, its surface under a high power seen to be exceedingly finely reticulate. On
the prothorax the punctures (PI. 1, fig. 4) tend to be elongated in the direction of the
long axis of the body, giving a subrugose appearance in certain positions, and the
interstices appear smooth under lower powers, but under a higher magnification (~-inch

objective) their entire surface is seen to be excessively finely reticulate, the reticulation
being, like the punctures, drawn out in the direction of the long axis. Punctuation of
the elytra quite different from that of the prothorax (cf. Tropicis eexcarinatue, in which
this is not so): punctures large and close, not elongate, and the entire surface finely
reticulate. Sterna and first ventral abdominal segment strongly and closely punctured.

* This measurement is taken from one of the Mauritian examples before me. Waterhouse gavo "1·5 mm."
in his original description, but in Phil. Tram., 1879, the length was given as "I! lin."
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Lac. Seychelles: Silhouette, Mahe, Silhouette: one specimen from fungus, ix. 1908.
Mahe: near Morne Blanc, about 1000 feet, 13. xi. 1908, one example; from fungus in the
endemic mountain-forest, xii. 1908, 8 specimens.

17. Tropicis brevicarinatus, sp. n. (PI. 1, figs. 5, 6).

Minutus, nitidus, piceo-niger, antennis pedibusque testaceis, antennarum clavis
infuscatis; prothoracis angulis anticis obtusissimis, desuper haud visibilibus; carinis
vix ad medium longitudinis elytrorum attingentibus, antice omnino obsoletis; prothorace
minus dense punctato, punctis simplicibus, interstitiis omnino laevibus et aequis; elytris
parum fortius punctatis, interstitiis laevibus sed parum inaequalibus. Long. corp.
1,0-1,1 mm.

Shining pitchy-blackish, with legs and antennee testaceous, the clubs of the latter
darker. Distinguished by its very small size and the nature of the punctuation, and by
the fact that the elytral keels only extend to less than half the length of the elytra
from the apex, disappearing entirely in front, while the sutural margins of the elytra
are very little elevated. Prothorax, seen in profile, with hind angles very broadly
rounded off and front angles very obtuse; the latter are not visible in dorsal view. Head
moderately closely punctured, without elevations. Punctures of the prothorax (PI. 1,
fig. 6) round, often several times their own diameter apart, the interstices quite smooth,
even and shining. On the elytra the punctures are on the whole rather larger, and a
certain unevenness in the smooth shining surface between them gives rise to a faint
appearance of rugulosity. On the underside the punctuation is almost obsolete: under
a high power the sterna are seen to be finely reticulate, and some very shallow sub
obsolete punctures are discernible on the metasternum and ventral abdominal segments.

Lac. Seychelles: Silhouette, Mahe, Silhouette: many specimens from fungi in various
places; forests near Mont Pot-a-eau and Mare aux Cochons, up to about 1500 feet,
viii.-ix. 1908 (including nine examples from fungus on a fallen "Bois Rouge," Wormia
ferruginea); one example is from lower, coconut-planted country near the coast. Mahe:
many specimens from the forests of Morne Blanc, 1000-2000 feet, x.-xi. 1908; Cascade
Estate, 800-1000 feet. There are about 105 examples altogether, all but one having
been found in the endemic mountain-forests.

DIMERAPTEROCIS, gen. novo

Corpus sat depressum, subparallelum, omnino glabrum. Caput porrectum, breve,
latum, antice truncatum. Antennse Ifl-segmentatre, clava bisegmentata, Prothorax
transversum, subquadratum, antice dilatatum, super caput haud productum, Elytra
dense irregulariter punctata. AIm omnino desunt. Prosternum ante coxas anticas sat
longum, Pedes simplices; tarsi 4-seglllentati, segmento 2° brevissimo.

General form rather depressed, with head porrect, prothorax subquadrate, broaden
ing distinctly from the base, and elytra subparallel, attenuated behind. Surface entirely
glabrous, closely punctured, without striee. Head very broad and short, truncate in
front, with front margin elevated on either side in front of the eye and at the angle,
depressed in the middle; in the specimen figured (PI. 1, fig. 9), which I take to be
rS, the depression is specially broad and marked, and there is a further transverse
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Fig. 4. Dimerapterocis apterus, gen. et sp. n.; a,
antenna; b, middle tibia and tarsus; both from
balsam-preparations, x 295.

depression on the surface of the head a little behind the front margin; the front margin
is closely set with short cilia on either side near the angle in the supposed ~ specimen,
and to a less extent in the others. Anienmce (Text-fig. 4 a) inserted under the lateral
margins of the epistome and some distance in front of the eyes, lO-segmented, segment
4 distinctly shorter and broader than 3, segments 5-8 short, 5 and 6 about as long as
broad, 7 and 8 transverse and broadening gradually to the club, which is 2-segmented,
the apical segment being about twice the length of the 9th and acuminate. Sensory
pores have not been clearly made out in the balsam-mount; if present they are not

conspicuous. Prothorax transverse, subquad
rate, broadening from the base, slightly
narrowed again just before the front angles;
not produced in front over the head; basal
margin very finely reflexed; lateral margins
more widely reflexed but narrowing a little
towards the front, visible from above through
out their length; front margin not reflexed;
hind angles obtuse, rounded off, front angles
nearly right angles, rounded off at the apex;
disc even, closely punctured, with interstices
finely reticulate. Scutellum small, triangular.
Elytra subparallel, sides slightly arcuate,
narrowed behind, forming a single bluntly
rounded curve at the apex; lateral margins
very finely reflexed, scarcely visible from
above except just behind the shoulder; surface
closely and subrugosely punctured; the elytra
fit very closely at the suture and appear

almost as though soldered together, though they come apart when manipulated. Hind
wings completely absent in the one example from which an elytron was removed: from
the appearance of the elytra I have no doubt that the wings are absent in all. Presternum
in front of the COXal about twice as long as the COXlB (measured in an antero-posterior
direction), not keeled in the middle; intercoxal process about as wide as the COXlB are long,
a little bent upwards behind them; coxal acetabula almost closed behind (the slender
piece projecting inwards from the side does not qui te meet the intercoxal process, but leaves
the acetabulum very narrowly open at its inner extremity). Front coxce a little extended
laterally. Middle coxm very closely approximated, also a little extended laterally. Hind
coxm a little farther apart, separated by a distance equal to about half the width of one
of the hind femora. Visible ventral abdominal seqments 5, the basal one about as long as
the two following together. Legs simple, tibial unarmed, setose at the apex (Text-fig. 4 b):
tarsi 4-segmented, with the basal segment about equal in length to the two following
together; the second segment in particular is extremely short, and its separation from the
basal is not very distinct, especially dorsally, even in balsam-mounts under a high power.

Type of the genus: Dimerapterocis apterus, sp. n.
This insect is one of the very few Seychelles beetles completely destitute of hind
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wings*. Only two described divisions of CIIDJE have the same antennal formula: one is
the genus Gisdygma, Reitter (1885), erected to contain Gis clavicornis, Baudi 1873, from
Cyprus and Syria, and to which Peyerimhoff in 1915 added Gis corioli, from Algeria:
the other is Dimerocis, described and figured by Peyerimhoff (Bull. Soc. Ent. France,
1918, p. 277 (1919)) as a subgenus of Ois, to contain a N. African species, G. (Dimerocis)
aurasiacus. Not only did Peyerimhoff treat this as a subgenus of Gis, but he mentions
that other writers have regarded Gisdygma also in the same light. Unfortunately I have
been unable to see Dimerocis, but according to the description it does not appear
to agree with the Seychelles insect, and it has seemed best to erect a separate genus
for the latter. I ts curious porrect, broad, truncated head, the form of the prothorax,
the fact that the insect is entirely glabrous, and the complete absence of hind wings,
seem to warrant its separation. In the description of Dimerocis it is particularly men
tioned that the pronotum is produced in front over the head, a character which is quite
absent in Dimerapterocis. As to Gisdygma, I saw named specimens of both G. clavicorne,
Baudi, and G. corioli , Peyerimhoff, at the Paris Museum in 1924, and although it was
not possible to make a minute anatomical investigation of their antennse, etc., I noted
that both have the elytra covered with sedate, short, erect, hairs and look quite different
in general form from Dimerapterocis.

18. Dimerapterocis apterus, sp. n. (PI. 1, figs. 9, 10).

Nitidus, piceo-niger, capite rufescente, antennis pedibusque flavis, antennarum clavis
infuscatis; capite et prothorace subtiliter, regulariter, dense punctatis, interstitiis
reticulatis; elytris fortius punctatis, punctis majoribus et minoribus irregulariter inter
mixtis, interstitiis haud reticulatis sed rugose inaequalibus. Long. corp. 1,2-1,4 mm.

Shining pitchy-black, with head rufescent; body beneath dark pitchy-reddish; legs
and antennre yellow, clubs of the latter darker. Punctuation of the head and prothorax
almost the same. Both are finely and closely punctured, with interstices finely re
ticulated, the reticulations on the prothorax (PI. 1, fig. 10) radiating in a beautifully
regular manner from the punctures. On the elytra the punctuation is coarser and the
punctures are separated usually by distances only about equal to their own diameter,
or even less; large and small punctures are mixed irregularly; the interstices are not
reticulate, but an unevenness gives the surface a rugulose appearance. Beneath, the
sterna and abdominal segments are closely punctured.

The sex of the specimens has not been determined by dissection, but the supposed
c3' characters of the head are mentioned in the description of the genus.

Loc. Seychelles. Silhouette: high forests near Mont Pot-a-eau, about 1500 feet,
viii. 1908; forest above Mare aux Cochons, ix. 1908; six examples.

ENNEARTHRON, :Mellie.
The two species found in the islands under discussion are completely different in

general appearance, and may be separated at a glance, as follows:
Larger (length }'8-2'5 mrn.}; yellow, marked with black, clothed with dense, long, fine hairs. No secondary
sexual characters have been found. Ennearthron pulchellum, sp. n., p. 36.

* In the Hawaiian Islands there exists a whole complex of apterous forms, some 13 apterous species bei;ng
enumerate d in Fauna Hawaiiensis, ii. p. 265, under the genus Apterocis. These all, however, have the antennas WIth
a·segm ented clubs, as in normal Ois ,and also differ very widely from Dimerapterocis in other respects. See above, p. 7.

5-2
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Smaller (length 1-1·4mm.); unicolorous pitehy-black, or occasionally pitehy-reddish, glabrous and shining.
Male with the head produced into a broad lamina, truncate in front and upturned at either lateral angle; with
the prothorax also produced in front into a somewhat narrower lamina, the anterior margin of which is subtruncate
or shallowly sinuate; and with a circular hair-bearing pit on the first ventral abdominal segment. .

Ennearthron cucullatum, Melh6, p. 37.

19. Ennearthron pulchellum, sp. n. (PI. 1, figs. 14, 15).
Elongato-ovatum, flavo-testaceum, nigro-maculatum, pedibus rufo-flavis, antennis

flavis, clavis rufo-flavis; modice nitens, dense punctulatum, pilis tenuibus, sat longis,
erectis vestitum; capite late subtruncato, margine anteriore utrinque ad angulum
parum elevato; prothorace parum latiore quam longiore, maximam latitudinem pone
medium attingente, lateribus arcuatis, marginibus lateralibus tenuiter reflexis, desuper
per totam longitudinem visibilibus; scutello flavo; elytris lateribus parum arcuatis,
postice attenuatis, fasciis 2 transversis, nigris, 1" basali, margine posteriore indentato,
2" media, angustiore, sinuosa-indentata, ad suturam interrupta, Long. corp. 1·8 mm.
2·5 mm. (exempI. typ.).

Elongate-ovate, outline constricted at the base of prothorax and elytra; pale yellow
ish-testaceous marked with black above; underside of prothorax pale testaceous, meta
sternum sometimes pitchy-blackish and abdomen sometimes pitchy-reddish, legs
yellowish to reddish, antenna, light yellowish, the clubs more tawny; moderately
shining, densely and finely punctured, densely clothed with long fine hairs. Head
(PI. 1, fig. 15) broadly subtruncate, the median anterior part of the epistome (clypeus?)
marked off by a dark, impressed line; the front margin of this part is very slightly
curved and produced in the middle; on either side of this part, round the angles, the
front margin is reflexed and slightly elevated; no difference has been observed in the
two sexes. Prothorax rather more than one-fifth broader than long, widest behind the
middle, sides rather markedly arcuate, lateral margins finely reflexed and visible from
above throughout their length, base not margined; viewed from the side, the hind angles
are widely obtuse and the front angles nearly right angles; the two black patches on the
front of the disc are not very definite behind, but shade away gradually into the light
yellowish colour; punctures very close, often only their own diameter (or even less) apart,
and the long, fine pile is very dense. 8cutellum yellow. Elytra with sides slightly arcuate
and tapering behind; the arrangement of the black markings is best shown in PI. 1,
fig. 14: there is a broad basal band with indented hind margin, a narrower, sinuous
median band interrupted at the suture, and a narrow longitudinal, sutural stripe behind
this, extending to the apex; in side view the basal and median bands are seen to be
united along the lateral margin by a narrow band, which extends also to the apex,
and which is just visible from above as a narrow black line. Punctuation and pile as on
the prothorax; the hairs are dusky but with a pale golden reflection. Hind wings fully
developed. Prosternum elevated along the mid-longitudinal line, but not keeled; inter
coxal process bent up (dorsalwards) behind the coxre, Metasternum and abdominal
segments finely and closely punctured, the former with short pale hairs, the latter with
longer pale hairs.

No secondary sexual characters have been discerned in the head or elsewhere, though
the sex of several individuals has been determined by dissecting out the eedeagua, or
by the specimen having the ovipositor exserted.
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The rather ill-defined black patches on the front of the prothorax vary somewhat,
being sometimes more and sometimes less extended than is shown in the figure. In some
examples the whole yellowish ground-colour is darker and more tawny.

Loc. Seychelles. Silhouette, Mahc, Praslin. Silhouette: three examples from fungus on
a fallen "Bois Rouge" (Wormiaferruginea), over 1000 feet, 6. viii. 1908; a number from
encrusting fungus on a fallen and rotting tree in the high forest above Mare aux Cochons,
nearly 2000 feet, 24. ix, 1908. Mahe: high forest of Morne Blanc and Morne Pilot,
1000-2000 feet, x.-xi. 1908; forest on Cascade Estate, about 1000 feet. Praslin:
several specimens from Cotes d'Or Estate, xi. 1908. 27 specimens in all.

Despite its apparently unusual coloration and the dense vestiture of long fine hairs,
this species presents no structural features which would lead one to place it in any other
genus than this. It bears no strong resemblance to any species, named or unnamed,
that I have seen, nor does it seem to be at all closely like any of the other forms the
descriptions of which have been consulted. The literature has been searched up to,
and including, 1924. Since the publication of Dalla Torre's Catalogue of the family in
1911 several new species of this genus have been made known, including species de
scribed by Pic from Madagascar, Y unnan, Cameroons, and Southern India, but, according
to the brief diagnoses of these latter, none of them in the least resembles the form
described above.

20. Ennearthron cucullatum, Mellie.

E nmearthron. cucullatum, Melli e, Ann. Soc. ent. France (2) vi, 1848, p. 372, PI. xii, fig. 19; Abeille de Perrin,
E ssai Monoqr, Oisides Europeens et Circamedi terraneens, 1874 , p. 88 ; R eitter, V erh. naturf. V er. Briinn, xl, 1901
(1902 ) [Bestim mungs.Tabellen, N o. 47], p. 59.

About 232 specimens of this almost cosmopolitan species were collected by the
Percy Sladen Trust Expedition. They were determined by comparison with examples
in the British Museum, one of which was presented by Mellie himself. They exhibit a
certain amount of variation in colour, size, and form. The majority are pitchy-black,
but some few are reddish. In the male sex some variability is exhibited in the degree
of development of the upturned front angles of the head and of the projecting lamina
on the front of the prothorax; a few small specimens, in particular, have these parts very
much less developed. As remarked by Abeille de Perrin, there is a circular, hair-bearing
pit on the first ventral abdominal segment of the <5 . In both sexes there is a comb-like
series of short spines along the outer margin of the dilated apical part, and across the
apex itself, of the front tibia. The length, measured from certain of the examples before
me, is from about 1·0 to 1·4 mm., the latter being the dimensions of a male, and including
the projecting lamina on the head.

Loc. Seychelles, Aldabra, Reunion, Mauritius, South Africa, Cayenne, Grenada
(B.W.I.), France (imported).

Seychelles: Silhouette, Mahe, Felicite, Silhouette: many examples from fungi found
at various places, some in cultivated country near the coast, others in the endemic forests
up to 1500 feet (including several examples from fungus on a fallen "Bois Rouge,"
Wormia ferruginea), viii.-ix. 1908. Mahe: high forest of Morne Blanc, x, 1908; Cascade
Estate, 800-1000 feet; Mare aux Cochons district, 1000-2000 feet, i.-ii. 1909; slopes
of Morne Seychellois, about 1500-2000 feet, 4. ii. 1909. Felieite: from forest, two
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examples, xii. 1908. About 95 ~ and 93 'i' in all, from the Seychelles; this species has
evidently invaded all parts of the islands, from the coast up to the highest endemic
forests.

Aldabra: lIe Michel, x. 1908, from fungus, 29~, 15'i' (Fryer).
This species was recorded by Mellie from Cayenne, Reunion (Bourbon) and the Cape

of Good Hope, and by Abeille de Perrin as imported into France. The British Museum
contains (among others) the following examples, which have not, to my knowledge,
been previously recorded: several ~ and s from Mauritius, labelled "ex Mus, Murray,"
in the Fry Collection; 1 ~, 2 'i' from Mwengwa, N.W. Rhodesia (H. C. Dollman, 1913);
and a pair from Grenada, B.W.I. (H. H. Smith) , probably belonging to this species,
though the projecting lamina on the front of the pro thorax of the J is not quite typical
in form.

PARATRICHAPUS, gen. novo

Corpus subcylindricum. Caput deflexum, epistomate transverse impresso. Antennre
10-segmentatre, clava 3-segmentata, segmento 3° parum longiore quam latiore, 4° fere
eequilongo ac lato, 5°-7° transversis. Prothorax et elytra lateribus valde deflexis.
Prosternum ante coxas brevissimum, fere planum, processu intercoxali laminam
angustissimam formante. Coxes anticre et medias transverses, mediee fere ut in Cie
approximates. Coxre posticee ut in Cie. Segmenta ventralia abdominis 5. Tibiee apicem
versus dilatatse. Tarsi 3-segmentati, segmento 3°segmentis 1° et 2°simul sumptis longiore.

General form (Text-fig. 5 a, b) subcylindrical, recalling that of a small Scolytid (Ipid)
Head defiexed, in profile slightly concave; epistome (viewed from above) with its front
part marked off from the sloping back part of the head by a transverse impression, its
front margin subtruncate, produced in the middle into a deflexed process which is only
visible when the head is tilted upwards as in Text-fig. 5 e. In the single species known

Fig. 5. Paratrichapus sechellarum, gen. et Rp. n.; a, whole inflect, x 45; b, CI, lateral view in outline, x 45 (t, plllferous
tubercle on first ventral abdominal segment); o, front view, and d, back view of middle tibia (!j», x 100,
from a balsam-preparation ; e, head-capsule (!j», front part tilted up a little, x 45; f, underside of prothorax,
front coxal cavities, and intercoxal process of presternum, semi-diagrammutio, x 45.
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b

Fig. 6. Paratrichapus sechellarum, gen. et sp. n. ;
a, antenna (6') (the sense-organs on the club
segments are only shown in profile, in surface
view others are seen); b, tibia and tarsus of
hind leg (6') (to avoid confusing the figure, the
row of spines on the left, in front of the basal
segment of the tarsus, is not continued to the
right as far as it really extends; the difference
in outline of the two claws is due to their
being seen in perspective); both from balsam
preparations, x ea, 197.

the head is the same in cS and s. Eyes prominent. Antenmce (Text-fig. 6 a) lO-segmented,
club 3-segmented; short, segment 3 very little longer than broad, 4 about as broad as
long, 5-7 transverse; club-segments with sensory pores sunk (in balsam-preparations
at least) below the general chitinous surface, each sensory area bearing a rounded swelling
from which arises a group of rather short, stout,
pointed sensory hairs (in the figure these are shown
only in the profile of the segments, but there are
others visible in surface view). Prothorax conceal
ing head from above, its front margin reflexed,
strongly deflexed at sides so that the lateral margins
are not visible at all from above. Scutellum rather
narrow and small. Elytra strongly deflexed at the
sides and behind, side margins not visible at all
from above; like the prothorax bearing setiferous
punctures not seriately arranged. Hind wings fully
developed. Prosternum (Text-fig. 5 f) very short
in front of the coxee, forming a narrow, transverse,
nearly flat (slightly concave) band with scarcely a
trace of a median elevation; this band is bounded
on either side by a ridge running forward from
the outer front angle of the coxal cavity: the inter
coxal process is reduced to a very thin lamina so
that the coxse are practically contiguous; coxal
cavities open behind for about one-third of their
breadth from the intercoxal process. Front and
middle coxce rather elongated transversely, much as
in Gis. Mesosternum, metasternum, hind coxce, all
much as in Ois, but the metasternum is much
elevated in the middle. Visible ventral abdominal
segments 5; segments 2-4 short, each transversely
depressed at the base and elevated behind; 5th
segment depressed and concave in its basal half,
with (in both sexes) a curious sinuous transverse elevation at about the middle of its
length, causing it to appear in some aspects like two segments. Tibice (Text-figs.
5 c, d; 6 b) considerably dilated towards, and truncated at, the apex, with a row of
short, stout spines along the anterior apical margin: upper margin of middle tibia (Text
fig. 5 c, d) markedly sinuate. Tarsi (Text-fig. 6 b) in balsam-preparations under a i-in.
objective seen to be only 3-segmented, segments 1 and 2 each with a slender basal
portion (much elongated in segment 1) and dilated apically; 1 and 2 together con
siderably shorter than 3; claws simple. The only external sexual character noticed in the
type-species is a median setiferous tubercle on the basal abdominal segment of the cS

(Text-fig. 5 b, t).
Type of the genus: Paratrichapus sechellarum, sp. n.
The antennal formula of this genus (10 segments, club 3-segmented) is the most
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common among the described genera of the fami ly : all the genera, however, with this
formula (Gis, Xylographus, and a num ber of others ) have 4-segmented tarsi, except
one, namely, T richapus. This agrees with Paratrichapus not only in its antennal formula,
but is described as having 3-segmented tarsi. It was erected by Friedenreich (Stettin .
E nt. Zeit. xlii, 1881, p. 328) for two species (T. glaber and T. pubescens) from S. Brazil.
It is described, however , as having segments 3-5 of t he antennro elongate, t hough each
shorter t han the last , and in having raised fron tal laminre, developed into horns in the 0,

on the head in T. pubescens. I have been unable to examine specimens of T richapus,
but having regard to these differences, I have t hought it bet t er t o erect a new genus
for the insect under review. Its dilated t ibiro recall Rhopalodontus , but t hat genus has
4-segmented tarsi*.

21. Paratrichapus sechellarum , sp. n.

Nitidus, niger, antennis pedibusque rufo-brunneis, in prothorace dense, in elytris
parcius, punctatus, pilis subtilibus, pallidis, parcis, in e1ytris erect is, munitus; prothorace
circa i- 1atiore quam Iongiore, 1ateribus va lde arcuatis, antice angustato; e1ytris 1at eribus
fere rectis, ad i Iongit udinis parum di1at ati s, apice obtuse rotunclat is. cS , segmento
10 ventrali abdominis medio t uberculo pilifero instructo. Long. corp. 1·7 mm.

Shining black, hairs pale, legs and antennte unicolorous reddish-brown, clubs of
antennse not blackened ; underside of body dark pitchy-reddish. H ead finely ret iculate,
punctured, and with pale, fine hairs. Prothorax about one-qu arter broader t han long,
st rongly arcuate at sides , narrowed in front, finely margined at base; punctures large and
deep, from once to several times their own diameter apart, rather closer and smaller along
the base, bearing fine, short, pale almost decumbent hairs which are difficult t o see in
some positions ; t he finely reflexed lat eral and anterior margins, and form of t he angles
in side view, are shown in Text-fi g. 5 a, b. Elytra with sides nearly straight, widening very
slightly to about t wo-thirds of their length , bluntly rounded at apex: punctures consider
ably farther apart than on prothorax, rather closer near scutellum , forming a tolerably
regular series along the sutural margin but otherwise scattered , bearing erect pale hairs,
rather longer and more conspicuous than those on prothorax; interstices smooth, not
reticulate. Finely reflexed lateral margins of elytra shown in profil e, Text-fig. 5 b. Meta
sternum and abdominal segments finely reticulat e, t he latter with sparse, fine punctures
and fine, pale hairs: the elevated middle part of t he metasternum is impunctate, glabrous,
and shining, but there are fine hairs on t he median posterior part.

• It may be added that , wh en thi s pa per was a lmost ready for press , J had a n op por tuni ty of seeing t he Cmu..:
fr om New Zealand in the Broun Collection at the Briti sh :\[useu rn. I was st ruck by It certai n s uperficia l resemblance
between two species, C. [ulton i; Broun 188H, and C. [o/Ji lJCH, Broun 18!l5, on t he onc hand, a nd Paratrichapus
sechellarum. on the other. Broun himself comment.'! on the coarse punctuut.ion , nn teriorl v rounded t horax, robust
b uild and lobate tibire a.'i d istinguishing t hese t wo species from a ll the o t.hor Now Z' mlancl (! ;,~ pruviously kn own
to him . Th~re could be no possibili ty of confuHing the P aratr icha pu» .'lpeeific:a lly wit.h UlI'sc: tw o sp ec ie», never
t heless the liken ess was eno ugh to make me t hin k t hat t he la t ter might be re feruhle to t ho now gnnll s. I therefore
bo rrowed one example of C. [ultoni (the material was scanty, t hem, hein g only two of C. [ulton i and ono of C.
lcbipea), examined it.'! underside, and made balsnm-prep nrn tions of t he fron t a;ld middle tarsi. The parts of th e
underside in C. [ulunii are ver y lik e those of Puratricluipue, except t ha t the in t.orcoxul process of the prosternurn
and the last ven tral abd ominal segment appea r shor ter in UIO former. But t he t.arxi of O. [u lton i, viowcd under
a. high power, are distinctly 4.sogmented, of the form normal in t he genus GiB; while, a ltho ug h I very care fully re
examined my balsam-mounts of t he tarsi of Poratrichap us under a magnifica tion of about 500 or more diameters,
I was unable to trace more t han t he t h ree segments, all figured and described above. I was t hore fore led to the
conclusion that the erection of the new gen us is justified , and tha t t he insec t included in it is sopu ratcd from CiB,
even from those species which it most nearly resembles , by a real st ruct ura l character.
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Loc. Seychelles: Silhouette, Mahe, Silhouette : from fung us, Mare aux Cochons and
forest close above, over 1000 feet, viii.-ix. 1908. Mahe : high forest of Morne Blanc
and Morne Pilot, xi. 1908. 95 examples in all.

EXPLANATION OF PLATE 1.

"

"
"

"

Tropicis (gen. n.) sexcarinatus, C. O. Waterhouse, outline, x 29.
" " " part of surface of prothorax, x 100.

Tropicis fiexicarinatus , sp . n., outline, x 29.
" " "part of surface of pro thorax, x 100.

Tropicis brevicarinatus, sp . n ., outline, x 29.
" " " part of surface of prothorax, x 100.

Tropicis sexcarinatus, C. O. Waterhouse, <jl, head, drawn out from prothorax, x 56; lbr.,
labrum.

Ois biacuius, Reit ter , d', x 45.
Dimerapteroeis apterus, gen. et sp . n . (~ d'), outline, x 45.

" "part of surface of prothorax, x 100.
Ois retithorax, sp . n ., 6 , outline, x 45.

" " part of surface of prothorax, showing punctures and interstitial
reticulation, x 100.
part of surface of elytra, showing larger punctures and minute
points, x 100.

Ennearthron pulchellum, sp. n ., x 29.
" " out line of head (tilted up slight ly), x 66.

Ois insignis, sp . n ., d', x 24.
Ois aldabranus, sp. n ., d', x 29.

" ,, 6 , outline in side view, tilted to show the cephalic and prothoracic
teeth, and showing also the crenuIated lateral margins, x 29.

Ois subsquamosus, sp. n., d', x 29.
" "d', dorsal view of head and front of prothorax, x 66; the insect

is placed in a slanting position, with the front end upwards, to
show the parts.

Ois cacuminum, sp . n. , d', outline, x 45.
" "part of surface of prothorax, showing the punctures, x 100.
" "part of surface of elytra, showing the larger punct ures and minute

points, x 100.
outline of head of d', x 66.

" outline of head of either a d' with lamellas only feebly developed,
or a <jl with lamellse extra strongly developed, x 66.

" "outline of head of <jl , x 66.
Oie siioicola, sp. n. , <jl, outline, x 45.

" " part of surface of prothorax , showing punctuation, x 100.
" " part of surface of elytra, showing larger punctures and minute poin ts,

x 100.
" "outline of head of d', x 66.

Ois sieuensonice, sp . n., <jl , outline of head from in front; the head is tilted up at an angle, x 66.
Ois parallelus, sp . n., d', outline, x 29.

" ,,6 in profile, slightly tilted to show part of the dorsum, x 29.
" " part of the sculpture of the prothorax, x 100.
" "diagram of part of two of the series of larger punctures on the elytra,

with the reticulate striolation and minute punctures and hairs of
the interval between the series, x 100.

" 19.
" 20.

" 21.
" 22.
" 23.

" 24.
" 25.

" 26.
" 27.
" 28.
" 29.

" 30.
" 31.
" 32.
" 33.
" 34.
" 35.
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18.
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No. II.-MADREPORARIA: EUPSAMMID.tE.

By C. J. VAN DER HORST.

Zoological Laboratory of the University of Amsterdam.

(COMMUNICATED BY PROF. J. STANLEY GARDINER, M.A., F.R.S., F.L.S.)

(Plates 2 and 3.)

Read 3rd Dec ember, 1925.

THE study of the present collection has convinced me more than ever of the necessity
of large collections for deciding on the puzzling questions of synonymy in the literature
on corals. Besides the material entrusted to me by Professor Stanley Gardiner, compris
ing the corals of his expedition to the Maldives and of the Percy Sladen Trust Expedi
tion, and of the Red Sea, obtained by Mr Crossland, I had at my disposal the rich
collection made by Dr Boschma during the Danish Expedition to the Kei-Islands in
1922, and a number of corals from the Zoological Museum at Stockholm. These, together
with the" Siboga" corals, made an extensive material for study and comparison and
enabled me also to make some necessary corrections in my identifications of the corals
of the" Siboga " Expedition. A great number of excellent photographs of the original
specimens of Milne-Edwards and Haime, Lesson, Blainville, Klunzinger and Studer has
facilitated my study considerably. I beg Professor J. Joubin of the Paris Museum and
Dr W. Arndt and Dr J. Moser of the Berlin Museum to accept my cordial thanks for
procuring me these valuable photographs. As I have given the full synonymy of most
of the species in my Siboga Report, I do not repeat it here where the same species are
concerned.

1. Dendrophyllia micranthus (Ehrenberg). (PI. 2, figs. 6 and 7.)

When only adult or at least branched specimens of this species are available no
difficulty will arise about their identity, but it is impossible to separate young specimens,
with only a few calicles, from D. aurea. Except in the general form, D. micranthus being
arborescent, and D. aurea incrusting, there is not a single character in which the coralla
of these species differ from one another. Among the numerous corals from Goidu were
typical specimens of D. aurea and typical, though small, specimens of D. micranthus.
However, when I tried to separate these corals into two species, I could not do it exactly
and had to make an arbitrary limit (see figs. 4, 5, 6 and 7 on PI. 2). The colour may
give a good key to separate living specimens, D. aurea being orange or red and D.
micranthus black, but it is somewhat doubtful if this character is reliable, since D. aurea
varies greatly in colour. According to Wood Jones (in Vaughan 1918) young specimens
are bright chrome-yellow to orange, and older ones brilliant vermilion. Vaughan (1918)
even mentions black specimens of D. manni. What colour have young specimens of
D. micranthus? Dr Boschma informs me that typical specimens of the black and

6-2
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arborescent D. micranthus and of the red and incrusting D. aurea may grow in the same
locality under the same circumstances. So D. aurea and D. micromthus are different
species, though young specimens are very similar.

It is possible that D. diaphana Dana is also a young specimen of this species. The
accurate description given by Vaughan (1918) leads me to this conception, the more
so as he quotes from Wood Jones: "The colour is the brown-black of India ink."

Loc. Maldives, 0-40 fms.: Goidu, 13 spec.; Fadifolu, 7; Naifaro Reef, Fadifolu,
I young spec.; N:Mahlos, 20-25 fms., 1; Suvadiva, I; Kolumadulu, 5; Miladumadulu,
4; Hulule, Male, 20 fms., 2; Addu, 2 pieces; localities unknown, 4. Danish Exp. to the
Kei-Islands: Banda, 1 spec.; Wainitoe, Ambon, depth i-I m., 1; Kei-Islands, 1;
5034' S., 132036' 50" E., near Kei-Islands, depth 25-60 m., 1.

2. Dendrophyllia cornigera (Lam.).
Loc. S. Nilandu, Maldives, I spec. Amirante, 44-20 frns., 1. Providence, 75 fms., 1.

These are all small but typical specimens.

3. Dendrophyllia boschmai novo nomen.
D. japonica van der H orst 1922.

Dr Boschma directed my attention to the fact that the name D. japonica, used by
me for a newly-described species, is preoccupied.

4. Dendrophyllia japonica Rehberg (1892). (Plate 3, figs. 4 and 5.)
Two pieces of the type specimen were presented to me by the authorities of the

Berlin Museum. As the figure given by Rehberg is very bad and the description is not
adequate, I try to give better ones. I do not understand what Rehberg means with:
"Der Stock wird 15 bis 20 cm. hoch, etwas flach, gedrlickt und im grossten Durchmesser
22 mm. stark." It may refer to a single corallite; the general form of the colony, now
broken up into several pieces, is unknown.

One of the two pieces I have before me is a corallit e 9 cm. long with one bud. The
other piece is twisted and about 8 cm. long with two buds, one of which is in the plane
of the long axis of the calicle, the other in the plane of the short axis. The living portion
extends to about 3 cm. below the calicular margin. The ribs are flat and broad, 15 in
I cm., covered with scattered granules and separated by small, shallow furrows. Near
the margin the ribs become obscured and much perforated; lower down in the living
portion they are very obvious, with only a few perforations. The furrows show many
perforations. Below the living part no perforations occur; the ribs, though visible
throughout the whole length, are here more or less worn off. There is no epitheca.

The corallites gradually increase in diameter as they grow upwards; near the calicular
margin the diameter is 27 x 20, and 19 x 16 mm. at the broken off cnd of one of the
two pieces. Five cycles of septa are formed in the calicle. The primaries and secondaries
are nearly equal, slightly exsert ; their edges are neatly rounded, sloping gradually
inward, their faces are covered with granules arranged in rows parallel to their edges.
The tertiaries are smaller than the secondaries, but have the same shape. The septa
of the fourth eycle are again smaller than those of the third. The septa of the fifth cycle
join in front of those of the fourth and the outer septa of the fifth cycle join near the
columella in front of the tertiaries; their edges are irregularly undulated or dentate;



VAN DER HORST-MADREPORARIA: EUPSAMMIDiE 45

these outer septa of the fifth cycle are the only ones that join the columella. According
to Rehberg there is no columella, but I find in both the calicles a single row of band-like
trabeculre, about 1 cm. long, in the middle of the calicle.

The specimen from the Kei-Islands agrees in all respects with the type-specimens,
it is only smaller. It is a broken off piece with two calicles, one of which has four very
young buds near the calicular margin. The diameter of the calicles is 16 x 13 mm. and
17 x 14 mm.

Loc. Japan (Rehberg). Danish Exp. to the Kei-Islands, Stat. 3, 50 32' S., 132036' E.,
depth 245 m., 1 spec.

5. Dendrophyllia coccinea (Ehrenberg). (Plate 3, figs. 1, 2 and 3.)
Oculina coccinea Ehrenberg 1834.
Dendrophqllia coccinea Dana 1846.
Dendrophyllia Dance Verrill 1875.
Oimopsammia coccinea Klunzinger 1879.
Dendrophyllia ehrenberqiana van der Horst 1922.

It is not an easy task to recognize this species, as it has been re-described, especially
by Klunzinger, from D. aurea. At first I was inclined, like Vaughan, to include D. dasue
in the synonymy of D. aurea, but the fact that two so competent authors as Dana and
Klunzinger describe these as different species (resp. Dendrophyllia aurantiaca and D.
coccinea, and Otmopsammia Ehrenberqiana and C. coccinea) made me scrupulous. Un
fortunately the original specimen of Ehrenberg, that Klunzinger must have used for
his description, could not be found in the Berlin Museum. However, the fine specimens
of this species before me, together with the large number of D. aurea that I could study
and compare with the excellent description and figures given by Klunzinger, give me
enough certainty that I have here before me the Oculina coccinea of Ehrenberg. The
specimen figured by Dana, to which Verrilllater on gave the name D. Dasue, could have
been a broken off piece of the specimen of Klunzinger judging from the figures.

My specimens of this species give me the opportunity to amplify and correct the
description of Klunzinger, but they do not make it easier to separate the two species
in question, as both show great variation. Not one of the characters, given by Klunzinger,
is reliable in itself alone to separate these species with certainty. As a whole the columella
is better developed in D. coccinea than in D. aurea; I have not found any calicle in
D. coccinea where the columella is absolutely wanting, while in D. aurea this often occurs.
In the present species the calicles are always high (2 cm. and more than that); in
D. aurea they may be 2 cm. high, but mostly they are lower. I cannot confirm Klunzinger
when he says that the calicular margin is angular (Kelche mit winkliger Oeffnung);
I find them all circular or slightly oval, though the well-developed and a little exsert
primary septa, in contrast with the other septa, give the impression that the calicle is
slightly angular.

The principal septa are slightly exsert up to 1 mm., but mostly less than that. The
primaries are generally broader than the other septa, though sometimes they are very
small near the calicular margin, getting broader near the columella. The only character
that I found reliable to distinguish this species from D. aurea is the very regular star
like arrangement of the septa, as is clear by comparing the figures.
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The depth of the calicle is, according to Klunzinger, only! cm. This is a minimum
that I found only in smaller calicles. In reality the calicle is very deep in this species,
as shown in the following table:

Long axis Short axis Depth
of the caliele of the ealicle of the caliole

13 12-5 10
12 11 12
10 9 8
8 7 5

16 14 19
15 13 15
12 11 16
13 12 17

I14 12 18

The ribs, as Klunzinger says, are flat, rather broad, and covered with small, scattered
granules; they are separated by narrow furrows; usually the ribs are not perforated.
AB a whole, the ribs are more regular in D. coccinea than in D. aurea. In the Siboga
specimen the ribs are narrower than the intercostal furrows and they have a sharp edge.

The young specimen from Felidu is still Balanophyllia-like, but, as it has all the
characters of D. coccinea, I do not hesitate to include it in this species.

Loc. Felidu, Maldives: 1 spec., Marshall Islands, Jaluit, reef W. of S.E. entrance,
Museum Stockholm, 3 spec. Siboga Exp.: Stat. 231, Ambon, 2 spec. Danish Exp. to
the Kei-Islands: Ambon, 2 spec.

6. Dendrophyllia klumeinqeri novo spec.
DendTophyUia coccinea van der H orst 1922.

The specimens described and figured by me in the Siboga Report as D. coccinea
(Ehrb.) do not belong to that species. I cannot identify them with any known species.
I have given the description and figure of the species in my Siboga Report.

7. Dendrophyllia aurea (Q. et G.) (Plate 2, figs. 1, 2, 3, 4, 8 and 9).
Lobophyllia aurea Quoy et Gaimard 1833.
TubastTcea coccinea Lesson 1834.
ABtTea ealyculaTis Bl ainvill e 1834.
DendTophyllia aUTantiaca Dana 1846.
Oamopsammia coccinea, fiex uosa, Ehrenberqiana , Gaimardi , Urvillii, and ? tenuilamellosa , all Milno-Edwl1rds

et Haime 1848 and 1860.
Oamopsammia radiata , manni, and ? tenuilamellosa, all Verrill 1864 and 18GG.
? Dendrophyllia surcularis, tenuilamellosa, both Vcrrill 18G9 and 1870.
06nopsammia Ehrenberqiana, Kl unzinger 1879.
Dendrophyllia affinis Duncan 1886.
Omnopsammia willeyi Gardiner 1900.
Dendrophyllia manni Vaughan 1907 and 1918.
DendTophyllia willeyi Vaughan 1918, van der H orst 1922.

Vaughan wrote in 1918: "I should not be surprised if large suites of specimens
showed that D. aurea, D. damce, D. manni, and D. willeyi were only variants of the same
species." The rather large number of specimens I have before me,together with the
photographs of the original specimens of Milne-Edwards and Haime (including those of
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Lesson, Lamarck and Blainville) and of the specimens of Studer and partly of Klunzinger,
generously supplied me by Professor Joubin of the Paris Museum and Dr Arndt and
Dr Moser of the Berlin Museum, assure me that this supposition of Vaughan is correct
but not complete.

It is quite right, as stated also by Klunzinger, that Ccenopsammia coccinea (Lesson)
M.-Edw. et H. is synonymous with C. Ehrenbergiana M.-Edw. et H. Also the specimen
of C. coccinea of Berabora, mentioned by Milne-Edwards and Haime and being the
type specimen of Lesson, has a large columella, though a small rudimentary columella
should distinguish this species from C. Ehrenbergiana. The C. flexuosa M.-Edw. et H.
belongs also to the same species and is quite different from the Madrepora flexuosa of
Ellis and Solander, which does not belong to the genus Dendrophyllia. Also C. Gaimardi
and O. Urvillii of Milne-Edwards and Haime should be included and possibly C. tenui
lamellosa too. I have before me a specimen from Panama that closely corresponds to the
description and photographs of the type specimen of C. tenuilamellosa; by its abundant
coenenchyma it gives an impression other than D. aurea, but this is the only difference.
The Dendrophyllia surcularis of Verrill, also from Panama, may be the same species as C.
tenuilamellosa M.-Edw. et H., but for lack of a figure of Verrill's species I cannot decide.

The type specimen of Lobophyllia aurea Quoy et Gaimard is not in the Paris Museum,
also Milne-Edwards and Haime did not see it, but the figure, published by Quoy and
Gaimard in 1833, makes it certain that De.ndrophyllia coceinea (Lesson) is synonymous
with it. Quoy and Gaimard figured their specimen somewhat larger than this species
usually is. It is probable that the figure is enlarged, as the authors say: "Cette espeee,
qui n'a qu'un demi-pouce de longueur," and for the rest I have among my material
calicles that are nearly as large as those figured by Quoy and Gaimard.

The description and figure of D. affinis Duncan correspond in all details with my
specimens, and I emphasize here the variability in the size of the columella and in the
arrangement of the septa mentioned by Duncan. His D. coarctata seems to be another
species.

As to Ccenopsammia manni Verrill, the photograph published by Vaughan of a eo
type of this species could almost be a photograph of one of the specimens from the
Seychelles of C. Ehrenbergiana M.-Edw. et H. And also the description of Verrill quite
corresponds to the descriptions of Milne-Edwards and Haime and of Klunzinger of this
species.

I compared the accurate description of C. willeyi Gardiner with a specimen kindly
presented to me by Professor Gardiner. The principal characteristic of that species that
might separate it from C. Ehrenberqiama, according to the description of Milne-Edwards
and Haime, is that the principal septa in C. willeyi project from the edge of the calicle
almost horizontally inwards for about a quarter of its diameter. In younger calicles
Gardiner found them rising slightly above the level of the theca. I found the form of
the septa very variable in my material. Mostly they are small, the edge forming a
concave curve from the upper border of the calicle to the columella. In other septa
the upper part has a concave edge, the lower part a convex one. Also the edge can be
convex over its whole length, and finally the septa project nearly horizontally inwards
for some distance from the upper border of the calicle and then fall nearly perpendicu-
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larly down to join the columella. All form s of septa may be exsert, the first type being
so only in few cases, t he last type mostly.

The specimen of Ccenopsammia aurea mentioned by St uder (1877), of which I have
some excellent photographs, is qui t e different and does not belong to any species of
Dendrophyllia known to me.

The irregularity in the development of t he septa is very striking in t his species.
In a few cases only t he primaries are prese nt and reach t he columella, the secondaries
are altogether absent or represented only by lamellas on the inner side of the wall.
Septa of the third and fourth cycle may be present, mostly they are very small, As
I have said and figured in my Siboga Report, also t he arrangement of the scpta is very
irregular. They may continue from the 'wall t o the columella ; in other cases they are
interrupted or developed only near t he columella. All t hese varieties in the form and
the presence of the septa can be found in one colony. Th e same holds true of the
variability in the size of the columella. It may be absent or fill up three-quarters of
the calicle. In general, t he corallites arise about 1 cm. above t he ccenenchyrna. The
calicles are round or slightly oval in shape. In old colonies their diameter reaches to
15 mm., but generally the diameter is 8- 10 mm.

Fissiparity occurs sometimes in t his species. One of the specimens of C. Ehrenberqunui
of Milne-Edwards and H aime has an oblon g calicle that is about t o divide into two new
calicles. I found t he same also in two specimens from Vate k.

The t wo specimens from the Kei-Islands are remarkable because they grow together
on a root, in such close proximity, t hat it is only with difficulty that t hey can be re
cognized as two separate specimens. Yet t hey are quit e separate and have not grown
together anywhere.

Loc. Maldives: Goidu, 30 spec.; Hulule, Male, 1. Salomon, Chagos, 2. Stockholm
Museum : Aranuka, Gilbert-Islands, 2; E imea, 3; Keeling, 3; Panam a, 1; without locality,
2. Danish E xp. to the Kei-Islands: Ambon, 3; Kei-Islands, 2 ; Vate k, K ei-Islands, 5.

8. Balanophyllia im.perialis Sav. Kent.
The largest specimen, t he lower part of which has been broken off, is more oval than

that figured by Saville Kent ; otherwise it is qui t e typical like four other spec imens.
One of these is much like t he figure of Euqieammio. regalis Aleock ; it is only slightly
longer. The largest, broken off specimen, when seen from above, looks like Rhodopsummia
parallela Semper and it agrees also with the description of t he latter species. Rh. parallela
has not a vestige of an epitheca; my specimens have. It may be t hat Rh. parallela is
synonymous with B. iniperiolis, t he more so as t here are in t his collection some small
specimens, one of which resembles Rh. amcena Semper and another Rh. carinata Semper.
According to Marenzeller t hese two spec ies are synonymous with Rh. parallela:

Loc. Investigator, 6° I' N., 81° 16' E., 34 frns., April 25, 1888, 10 spec.

9. Balanophyllia aiJinis (Semper).
Often it is difficult to distinguish this species from B. imperialis, the identification of

some specimens being rather arbitrary. In general, I found the following differences
between the two species:
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B. affini8 B. imperialis

Septa Not exsert Exsert
Principal septa near the margin Not or slightly thickened Spongy, thickened
of the calicle

Edge of principal scpta near the Not thickened Thickened
columella

Columella Projecting Flat

Columella Consisting of rather broad band- Consisting of nearly round, rod-
like trabeculas like trabeculas

Calicular margin In one plain Curved

Ribs Much perforated, with irregular Not perforated, granules regular
granules

Intercostal furrows Not very apparent Apparent, with crossing over tra-
beculee

Septu of the higher cycles Not very regular, often not joined Regularly arranged according to
,the Eupsammid type

I

Nevertheless, in each of these distinguishing characters there are deviations from the
general type.

Four specimens from the Seychelles are strikingly longer and more slender than the
others. The largest of these specimens is 44 mm. long and the diameter of its calicle is
10 x 8 mm. The normal relations seem to be 20 mm. long with the same diameter.

Loc. Amirante, 28 fms., 269 spec.; Amirante, 32 fms., 2; Seychelles, 37 fms., 3;
Seychelles, 34 fms., 1. Investigator, 6° I' N., 81° 16' E., 34 fms., 7. Danish Exp. to
the Kei-Islands: Stat. 30, 5° 32' S., 132° 36' E., 245 m., 2.

10. Balanophyllia italica (Mieh.).
Two specimens from Goidu, Maldives, are apparently young individuals of this

species. The largest is 10 mm. high.

11. Balanophyllia ponderosa novo spec. (Plate 3, figs. 6 and 7.)
The specimen from Nilandu is by far the largest one and will serve as the type.

It is 29 mm. high. The diameter is 12 x 14 mm. near the base from where it gradually
increases to 19 x 25 mm. near the calicular margin. The upper surface is slightly convex,
the short axis being nearly 2 mm. higher than the long axis. It has a dense, horizontally
striated epitheca from the base upwards to 12 mm. from the upper margin. The ribs
are quite concealed by this epitheca. In the upper part of the outer surface the ribs are
very apparent, at least in the Nilandu specimen. There are 14 ribs in 1 cm. They are all
equally developed, with a rounded surface, densely covered with granules, not perforated,
and separated by shallow, narrow intercostal furrows, with a line of perforations.

The septa are not exsert. The primaries and secondaries are equally developed.
They gently curve down from the margin to the bottom of the calicle. Near the margin
they are perforated, have some irregular denticulations on the edge, and are a little
thicker than lower down. For the rest these septa have their edges entire, their faces
are covered with granules and they join the columella. The tertiaries are like the primaries
and secondaries; only they are about half as broad and the edges are concave in their
lower parts. The septa of the fourth and fifth cycles are much smaller; they join about
halfway between the margin and the columella. The inner septa of the fifth cycle are
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broader than those of the fourth cycle; the outer septa of the fifth cycle are smallest
of all. The edges are roughly dentate.

The calicle is 9 mm. deep. At the bottom is a large, flat columella, 10 mm. long and
3 mm. broad, consisting of a spongy network of trabeculee.

Loc. Maldives: Nilandu, 1 spec.; Mahlos Atoll, 1; Amirante, 29 fms., 1.

12. Balanophyllia gemmifem Klunzinger. (Plate 3, figs. 8 and 9.)
These corals quite agree with Klunzinger's accurate description and figures. As

Klunzinger says, they are fixed on a substratum in great number, forming a kind of
society. Now that I know this coral, I see that it is a valid species and not synonymous
with B. imperialis, as I thought it was (1922).

Loc. Seychelles, 44 fms., 6 spec.

13. Balanophyllia gemma (Moseley). (Plate 3, figs. 12 and 13.)
Thecopsammia gemma Moseley 188l.

All specimens have an epitheca. At first sight they look like B. regularis (Gardiner),
but it is easy to distinguish them by the arrangement of the septa. In B. gemma the
septa of the fourth cycle are nearly as broad as the primaries, next come the secondaries,
and the smallest of all are the tertiaries. In this way the septa form a regular star-like
figure. The primaries do not join the columella.

B. brevis Duncan (1882) is distinguished from B. gemma by the fact that the septa
are exsert. In the figure, given by Duncan, they are so little exsert that I suppose
B. brevis to be synonymous with B. gemma.

The specimen of the Siboga Expedition mentioned by Alcock (1902) is not B. gemma.
At least it belongs to a different species to the specimens I have before me.

Loc. Zanzibar, coll. C. Crossland, 1901, 3 spec.; without locality, 3.

14. Balanophyllia regularis (Gardiner). (Plate 3, figs. 10 and ll.)
Thecopsammia reqularis Gardiner 1898.

Typical specimens of this species are numerous in this collection. They are easily
recognized by the septa that are always smaller in an higher cycle than in the next lower
one. So the outer septa of the fourth cycle are smaller than the tertiaries. Further, the
primaries are always united with the columella. Typical specimens have a well-developed
epitheca, but many may be found in which the epitheca is only little developed or nearly
wanting. These approach to D. merguiensis Duncan. The latter species has the edge of
the septa in the upper part entire and lower down in the calicle dentate, whereas typical
specimens of B. regularis have the whole edge dentate; only these teeth have not all
developed equally well. B. capensis Verrill (1866) has an epitheca and is also distin
guished from B. regularis by septa with entire edges. I am not sure about the validity
of these three species.

Loc. Maldives: Goidu, 22 spec.; Hulule, Male, 24; Manadu, Addu, 6. Chagos:
Salomon, ll; Coin, Peros, 1. Praslin Reef, Seychelles, 13. Amirante, 34 fms., 5. Zanzibar,
coIl. C. Crossland, 6.

15. Rhizopsammia nuda novo spec. (Plate 2, figs. 10, II and 12.)
All specimens are typical Rhizopsammia with stolons spread over stones. Buds

arise from the stolons. The stolons are flat, 2-2·5 mm. broad. The ribs extend from the
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corallites over the stolons, as in Rh. verrilli. The distance between the separate corallites
is variable, generally about 1 cm.

The corallites are small and slender. The two longest ones in the collection are 1 cm.
long. Above the base the diameter is about 3 mm. They get broader upwards, measuring
4-5 mm. near the margins of the round or slightly oval calicles. The ribs are equal,
not perforated, covered by small, scattered granules, and separated by narrow, much
perforated furrows. There is no epitheca or a mere indication by a few horizontal strise.

The septa are arranged in four cycles. The primaries and secondaries are equal, not
exsert ; they are rounded at the top and their inner edges are perpendicular, but in some
calicles they slope more gradually inwards. Their edges are dentate, their faces roughly
granulated. They join the columella. The septa of the fourth cycle join in front of the
tertiaries near the calicular margin, so the latter are very small; they are roughly
dentate on the edge and granulated on the sides.

No paliform lobes. The columella consists of a network of twisting, rod-like trabeculse;
its length is about one-third of the longer axis of the calicle. The depth of the calicle
is about half that length.

Loc. Singapore, T. P. Bedford leg., 5 colonies.

16. Endopachys grayi Milne-Edwards et Haime.
Some specimens have lateral buds like Blastoirochus nutrix.
Loc. Off Mauritius, 150 fms., 5 spec.

17. Heteropsammia michelini Milne-Edwards et Haime. (Plate 3, figs. 14-20.)
The great number of specimens, collected by the Siboga Expedition, led me to the

supposition that Tenison-Woods had mixed together H. geminata and H. michelini. The
present collection clearly shows that Tenison-Woods may be right when stating that
H. michelini often has more than one calicle. Like this author I have every gradation
from the oval calicle to the figure of 8-outline until finally two calicles are formed by
fissiparity. There are even numerous specimens with two calicles and even some with
three calicles.

Loc. Maldives: Haddumati, 5 spec.; Mahlos, 1; Suvadiva, 22; Miladumadulu, 1.
Amirante, 34 fms., 1. Pearl Banks, Gulf of Manaar, 1. Seychelles: 31 fms., 410;
34 fms., 299; 37 frns., 9; 39 fms., 1. Mutival Islands, 9. Zanzibar, colI. C. Crossland,
93. Without locality, D.

18. Heteropsammia cochlea (Spengler).
Loc. Ceylon : Pearl Banks, Gulf of Manaar, 23 spec.; N. of Gulf of Manaar, 1;

Trincomalee, 5; Palk Strait, 4. Zanzibar, 7 frns. , 1.

19. Stephanophyllia complicata Moseley (1876 and 1881).
Slep luuiop lujllia superstes Ortrnann 1888.
8/cphanophyllia convp licata Alcock HI02.

St. superstes is certainly synonymous with St. complicata. Ortmann writes: "Von
dieser bisher nur fossil bekannten Gattung," so he may even not have seen the descrip
tion of Moseley. Ortmann's specimen is from Sagami-Bay, Japan; those of the
"Challenger" Expedition from the Kei-Islands.

Loc. Saya de Malha, 125 fms., 19 spec., and 145 fms., 12.
7-2
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EXPLANATION OF PLATES 2 AND 3.

PLATE 2.

Fig. 1. Dendrophyllia aurea (Q. et G.). Very large colony with large calicles.
Fig. 2. Id. Large colony with two calicles showing fissiparity.
Fig. 3. Id. Typical specimen .
Fig. 4. Id. Small but typical specimen.
Fig. 5. Id. or D. micranthus (Ehrb.).
Fig . 6. Dendrophyllia micramtlvus (Ehrb.). Small, unbranched but typical specimen.
Fig. 7. Id. Small branched typical specimen.
Fig . 8 a and b. Dendrophyll ia aurea (Q. et G.). Two calicles of the same colony, enlarged.
Fig. 9 a and b. Id. Two calicles of another colony, enlarged.
Fig. 10. Rhizopsammia nuda novo spec. Colony.
Fig. 11. Id. Calicle enlarged.
Fig. 12. Id. Two corallites enlarged .

PLATE 3.

Fig. 1. Dendrophyllia coccinea (Ehrb.), Very large colony.
Fig. 2. Id. Small colony.
Fig. 3. Id. Calicle enlarged.
Fig. 4. Dendrophyllia japonica Rehberg.
Fig. 5. Id. Calicle enlarged .
Fig. 6. Balanophyllia ponderosa novo spec.
Fig. 7. Id. Calicle enlarged.
Fig 8. Balanophyllia gemmifera Klunzinger.
Fig. 9. Id. Calicle enlarged.
Fig. 10. Balanophyllia regularis (Gard.). Enlarged.
Fig. 11. Id. Calicle enlarged.
Fig . 12. Balanophyllia gemma (Mos.). Enlarged.
Fig . 13. Id. Calicle enlarged.
Fig. 14-19. Heteropsammia michelini M.-Edw. et H . Showing successive stages of "fissiparity."
Fig. 20. Id. Very large specimen.
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No. III.-SIPHONOPHORlE FROM THE INDIAN OCEAN.

COLLECTED BY PROFESSOR STANLEY GARDINER IN H.M.S. "SEALARK."

By EDWARD T. BROWNE, M.A., F.L.S.

R ead 3rd December, 1925.

DURING the cruise of the "Sealark " in the Indian Ocean from May to October 1905,
Professor Stanley Gardiner made a very good collection of Siphonophores. Both the
quantity and quality of the specimens came up to the standard of an ideal collection.
There were not vast numbers of individuals belonging to common species to make the
examinat ion long and tedious, but there were sufficient for all practical purposes. The
species turned out to be numerous and the preservation on the whole was distinctly
good, which is very important for any kind of jelly-fish. The Indian Ocean was the one
region from which a good collection of Siphonophores was wanted for the completion
of our knowledge of their geographical distribution. Some interesting species had already
been found there, but many species known to be widely distributed in the Atlantic and
Pacific had not been recorded for the Indian Ocean. It is this gap in their distribution
that Professor Gardiner's collection has considerably helped to fill.

The collection was made on the western side of the Indian Ocean between Chagos,
Mauritius and Seychelles, in the tropical zone where the surface temperature of the sea
ranged between 70° and 86° F. during the cruise, and where the mean annual is between
77° and 82°.

Professor Gardiner obtained not less than 36 species belonging to 18 genera, and
there were fragmentary indications of a few more species. None of the species proved to
be absolute ly new, but one has to receive a new name owing to its having been incorrectly
identified by its author.

Huxley during the voyage of the "Rattlesnake " (1846-1850) traversed the Indian
Ocean and in his well-known monograph The Oceanic Hydrozoa the following species
are recorded as having been found by him in the Indian Ocean: Sphceronectee kollikeri
Huxley (S. truncata Will); Abyla pentagona Quoy et Gaimard (Abylopsis tetragona Otto);
Aglaismoides eechscholizi Huxley (Eudoxid of Abylopsis eschscholtzi ); Sphenoides australis
Huxley (Eudoxid of Bassia bassensis Q. et G.) ; Diphyes appendiculata Eschscholtz;
Diphyes mitra Huxley (Diphyopsis mitra Huxley); Diphyes dispar Chamisso et Eysen
hardt (Diphyopsis dispar C. et E.); Ehizophysajilijonnis Huxley (E. eysenhardti Gegen
baur); Physalia utriculus (Eschscholtz). All the above species have been found again
in the" Sealark" collection.

Haeckel went to Ceylon in 1881 to study the marine fauna and especially the Siphono
phores. In his report on the Siphonophora of the" Challenger" Expedition he gave the
names of 23 new species (excluding eudoxids) as having been found by him in the
Indian Ocean. Of these new species six were never described or figured, and have conse-
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quently become nomina nuda; seven received such very inadequate descriptions, un
accompanied by figures, that it would be impossible to identify them again, but the
following ten were described and figured along with the" Challenger" material: M onophyes
princeps (Sphreronectes princeps); Cymbonectes huxleyi (Muggirea huxleyi); Desmophyes
annectans; Dicymba diphyopsis (? Apolemia uvaria Lamarck); Crystallodes vitrea (Agalma
okeni Esch.); Agalma eschscholtzi (Agalma haeckeli Bigelow); Discolbe quadrigata (?Phqeo
phora hydrostatica Forskal): Lynachnagalma vesicularia (Lynachagalma uiricularia Claus);
Cystalia monogastrica (Epibulia ritteriana Haeckel); Epibulia ritteriana. The "Sealark"
collection contains only one species in the above list, namely, Crystallodes vitrea, but
their absence is not remarkable, as more than half of these species have so far only been
seen by Haeckel himself.

On the other side of the Indian Ocean a large collection of Siphonophores was made
by the Dutch "Siboga" Expedition which explored the Malay area for about a year
(1899-1900). The specimens collected were reported upon by MIles Lens and van
Riemsdijk. About 4000 specimens were handed over to these ladies, who had many
difficulties to contend with, especially those arising from material which had been
badly preserved. Some of their new species have already been reduced to the rank of
synonyms, and other species have had their names changed. After allowing for synonyms,
very doubtful species and eudoxids the" Siboga" collection contained about 50 species,
and 24 of them have been found in the" Sealark" collection.

Another large collection of Siphonophores was made during the cruise of the
" Albatross" in the Eastern Tropical Pacific under the leadership of the late Professor
Alexander Agassiz. This collection has been reported upon by Bigelow (1911), who
accompanied Professor Agassiz on the cruise. With the material collected Bigelow has
produced an excellent memoir, almost a monograph, on the Siphonophores. It contains
not only an adequate description of the species accompanied by a large number of very
good, clear figures, but also a careful survey of the whole group. I made considerable
use of Bigelow's memoir for the identification of my specimens, and out of the 51 species
dealt with in the memoir I found 30 of them in the" Sealark" collection. Later on were
published by Bigelow further reports on Siphonophores collected on cruises in the
north-western Pacific (Behring Sea and Japancse waters), Philippine Archipelago and
adjacent regions, and lastly the western Atlantic (West Indies). These collections added
much knowledge on the distribution of the Siphonophoros and also some new species.

The German Antarctic ship" Gauss" made a collection of Siphonophores during her
voyage over the Atlantic and across the southern region of the Indian Ocean on her
way down to the Antarctic. This collection, with the addition of other specimens, has
been reported upon by Moser (1925) in a memoir containing descriptions of over
60 species, of which 26 are regarded as being new. This important work contains a new
system of classification and research on the development of the group. The memoir
arrived too late to be of any real use to me, as the examination of the "Sealark's"
specimens had long been completed and the manuscript was ready for publication. In
the short time at my disposal I was able to check again certain species and add a few
notes to the manuscript.

I have compiled a list of the Siphonophores which have been recorded for the Indian
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Ocean to latitude 32° S. The total number of species known to occur there is 48, but at
least four of them may be assigned to Haeckel's doubtful species reducing the number
to about 44 species. Out of these Professor Gardiner succeeded in collecting 36 species,
showing clearly how well the collecting work was done. Twelve of them were taken for
the first time in the Indian Ocean, these being nearly all widely distributed species, also
occurring in the Pacific and the Atlantic. Only two species stand out for special mention
-Galeolaria quadridentata has so far only been found in the West Indies and the
Mediterranean; and Diphyes biqeloun. in the North Atlantic, but past experience tells
me not to enlarge upon the distribution of Siphonophores with limited areas of dis
tribution and to build up theories to account for such. A new record from some un
expected part of the world shatters the whole scheme, as has been well demonstrated
recently in the case of Diphyes arctica.

A manuscript list was kept of the Siphonophores taken at every station and in every
haul of the nets. To print all these details would take up too much space and moreover
Siphonophores are always on the move. A complete list of stations, with details as to
depth, temperature, nets, etc. was published by Professor Gardiner in the Trans. Linn.
Soc. 1907, xii, p. 169. These stations have been grouped under the following names:
Chagos Archipelago (stations A.-V.); Mauritius (stations a.-d.); Nazareth Bank,
Cargados Carajos (e.-I.); Saya de Malha Bank (m.-n.); Farquhar Atoll (p.-y.);
between Providence and Alphonse Is. (z.-bb.); Alphonse Is. (cc.-ee.); Amirante
Group (gg.-oo.). Many of the stations were in the open ocean, the nets going down to
1000 fms. or over.

Self-closing nets were used at six stations and eight hauls were made with them.
From three stations no specimens were received, and the total catch amounted to nine
specimens. The number of medusee found in the same series amounted to eight specimens
from five stations. At one station (s.) the Fowler self-closing net working between
250-500 fms., 500-750 fms., 750-1000 fms. failed in the three hauls to catch a single
Siphonophore or medusa, but the same net between 0-250 fms. caught 11 specimens
of Siphonophores.

The following species were taken in the self-closing nets which were used at certain
stations: between 250-500 fms.: .Muggicea spiralis (1 eudoxid), Amphicaryon acaule
(1 complete specimen), Diphyes appendiculata (1 Ant. nectophore): at 500 fms.: ff!'uggicea
spiralis (1 Ant. nectophore), Abylopsis tetragona (1 bract of eudoxid), Diphyes mitra
(1 Ant. nectophore), Diphyopsis dispar (1 Ant. nectophore). All t he above species were
also taken in surface nets, except Anuphicarsjor: acaule which was always absent in all
nets that did not go below 100 fms.

An analysis of the contents of the open nets used at the different stations showed
that the following species were taken at the surface or between the depths stated and
the surface. Surface: Sphceronectes truncaia, .J.ll uggicea spiralis, Hippopodius hippopus,
Abyla leuclcarti, A. trigona, Abylopsis tetragona, A. eschscholtzi, Bassia baseensis, Galeolaria
a'ltstralis, G. monoica, G. chuni, Diphyes appendiculaia, D. contorta, D. mitra, D. subtiloides,
Diphyopsis dispar, D. bojani, D. chamissonis, Anthophysa rosea; 0-25 fms.: Agalma okeni,
A. elegans ; 0-50 fms.: Praya cymbiformis; 0-75 fms.: Diphyes subtilis; 0-100 fms. :
C'ltboides vitreus, Diphyes fowleri; 0-150 fms.: Amphicaryon acaule; 0-200 fms.:
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Galeolaria quadrivalvis; 0-600 fms.: Diphyes bigelowi; 0-900 fms.: M uggicea arctica;
0-1000 fms.: Ceratocymba sagittata; 0-1200 fms.: Abyla hceckeli,

The station lists were also analysed for the purpose of finding out whether there
was any bathymetrical movement of Siphonophores during the day and night, as it is
well known that many organisms found in the plankton move down during the day and
come up to the surface at night. It was quite clear from the surface nets that there were
plenty of Siphonophores either at or very close to the surface during the day. The com
parison between two near stations, where nets were used during the day at one station,
and by night at the other, and both under somewhat similar conditions, did show that
fewer specimens were at the surface in daytime than at night. The evidence, however,
where it could be obtained from other stations was not in favour of any diurnal move
ment; in fact, not sufficient evidence was obtained to prove such a movement.

I did not consider that it was necessary to give a full synonymy of the species, as
a very complete list has been given by Bigelow, and another more recent one by Moser, but
with regard to the latter list it would be well to verify the references, as I have found more
than an average crop of errors, even with a very limited use of the work. The synonyms
which I have selected are intended as a general guidance and a help to find others.

It is now 20 years since the" Sealark" left Ceylon for the cruise in the western part
of the Indian Ocean, under the leadership of Professor Gardiner, and the many reports,
which have been issued since then on the collections made during the cruise, testify
that the expedition was a great success and has added very much to our knowledge of
the marine fauna of the Indian Ocean. It has been a great pleasure to me to take part
in the examination of the material collected, and I take this opportunity heartily to
thank Professor Gardiner for allowing me the privilege of writing this report on the
Siphonophores. The long delay over the completion of my share of the work may be
put down to interruption caused by the Great War.

A LIST OF SIPHONOPHORES WHICH HAVE BEEN FOUND IN THE INDIAN OCE r\N.

Diphyidre. Galeolariinre.
15. *Galeolaria quadrioalols Bluinvillo.
16. ** quculridentata Qlloy ut Gairnurd.
17. * australis Quoy et Ouimurd.
18. ** monoica Chun.
19. ** chuni Lens and Ri cmsdijk.
20. ** " subtilis (Chun).

campanella Moaer.

Diphyidre. Diphyopsinre.
21. *Diphyes appendiculata Eschscholtz,
22. * " contorta Lens and Riornsdijk.
23. * mitra (Huxley),
24. ** " fowleri Bigclow.
25. * " arctica Chun.

Sphreronectidre.
1. *Splw3ronecle8 truncata (Will).

" princeps HaeckeI.
2. *Muggi<ea spiralis (Bigelow).

" huxleyi HaeckeI.
3. *Cub0ide8 vitreus Quay et Gaimard.

Prayidre.
4. **Amphicaryon acaule Chun.
5. **Praya cymbiformis (Delle Chiaje),

DC81'JWPhyes annectans Haeckel.

Hippopodiidre.
6. *Hippopodius hippopus (Forskal).

" serratus Moser.
7. **Vogtia pentacantha K611iker.

Diphyidre. Abylinre.
8. *Abyla leuckarti Huxley.
9. * " trigona Quoy et Gaimard.

" bicarinata Moser.

[Those marked with one star have been f ound in the " Sealark: " collection and the numerat ion Ls that of the subsequent
account. Those marked w ith two stars are new records for the Indian Ocean.]

CALYCOPHOR/E.

10. **Abyla haeckeli Len s and Hi em sdijk,
11. *Abylopsis tetraqona (Ot.to).
12. * " cschscholtzi (Huxley).
13. *Bassia bassensis Quoy et Gai murd.
14. *Ceratocymba eaqiuata Quoy ot Cuirnard.
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26. **Dip hyes subtiloides Lens and Ri emsdi jk
27. ** " bigelowi nomen nov um.
28. *D iphyopsis dispar (Chamiss o et Eysenhardt).

29. *Diphyopsis bojani Eschscholtz.
30. * chamissonis (Huxley).

PHYSOPHORJE.
Apolemiidre.

D icymba diphyopsis H aeckel (1 Apolemia uvaria
Lamarck).

Forskaliidre.
Forskalia tholoides H aeekel.

Agalmidre.
31. *A galma okeni E schscholtz.
32. ** eleqans (Sars).

haeckeli Bigelow.

Physophoridre.
Discolbe quadriqata H aeck el (1 Physophora hydro

stat ica Forsklll).

Anthopbysidre.
33. *Anthophysa rosea Brandt.

Rbizopbysidre.
34. *Rhizop hysa eysenhardti Gegenbaur.

Epibulia ritteriana Haeckel.

Physaliidre.
35. *P hysalia utriculus (La Marfiniere),

Porpitidre.
P orp ita porpita Linnreus.

VeIellidre.
36. *Velella spirans (Forskal).

CALYCOPHORLE. Family Bpheeronectide.
1. S P H rERONECTES TR UN CATA (W ill ) 1844.

E rscea truncata Will 1844 ; D iplophysa inermis Gegenbaur 1853 ; Sphoeronectes Kbllikeri H uxIey 1859, Agassiz
and Mayer 1899, Moser 1925 ; Monophyes gracilis Claus 1874, Chun 1885; Sphceronectes gracilis Mayer 1900;
Splueronectes truncata Bigelow 1911.

The collect ion contains five nectophores and one eudoxid, none of which are in good
condit ion, but t hey show clearly the characteristic features of t he species. One specimen
has well-advanced cormidia which are nearly ready for liberation.

Loc. Chagos; Farquhar (nectophore and eudoxid); Alphonse; Amirante. This species
is widely distributed t hroughout the t ropical and warm regions of all the oceans and
is also found in the Mediterranean. Huxley was the first to find it in the Indian Ocean.

2. MUGGIJEA S P I RAL IS (Bigelow) 1911.

Diphyes spiralis Bigelow 1911; Muggirea sp iralis l\Ioser 1915 and 1925, Bigelow 1918.

This species was first found by Bigelow in the material collected by the" Albatross"
in the eas tern t ropical Pacific. As Bigelow only found the anterior nectophore and
expected the existence of a posterior nectophore, owing to the presence of certain buds
on the stem, the specie s was considered by him to be a Diphyid. Moser with much
material from the " Gauss" collection states that a posterior nectophore is not present,
and consequently has placed it among t he Monophyids in the genus Muggicea.

The " Sealark " collection contains 26 nectophores, the largest being 4 mm. in length
and 1·5 mm. in width, and five eudoxids with their gonophores.

There should be no difficul ty in recognising this species at a glance as the ridges of
the nectophore and of the gonophores are very mu ch spirally twist ed.

The eudoxid (with gonophore attached) is about 3 mm. in length and I mm. in width.
The upper half of the bract is solid and cont ains the somatocyst which varies in shape,
being either cylindrical or tapering, and extending to the apex. In general appearance
the bract is similar to that of Diphyes appendic'ulata. The lower half of the bract is
asymmetrical ; it is closed by a wall on the dorsal and left sides, but open on the ventral
and right sides. The edges of the bract and its gonophores are slightly serrated. The
gonophore has a flat top, four spirally twisted ridges and its opening unprotected by
teeth or spines, but there is a small projecting flap on one side.

8-2
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Loc. Chagos; Mauritius; Farquhar; Amirante. The species has a wide distribution,
extending over the tropical and warm regions of the Pacific, Atlantic and Indian Oceans.

3. OUBOIDES VITRE US Quoy et Gaimard 1827.

Abyla Vogti Huxley 1859 ; Ouboides uitreus Huxley 1859 (Eudoxid), Bigolow I!l11; Cuboides crustallus Haeckel
1888 (Eudoxid); Oymba crfstallus Haeekel1888; Halop framis adamantina Chun 1892, Lens and Riornsdijk 1908;
Cuboides adamantina ClnU1 1892, L ens and Riemsdijk 1908 (Eudoxid).

There are eight specimens of the polygastric generation and three eudoxids. The
largest nectophore is a very fine one and in very good condition. It exceeds all previous
records for size and measures 14 nun. in height and 22 mm. in width on the dorso-ventral
line, but laterally its width is 13 mm. The dorso-ventral ridges project outwards like
arms. Smaller specimens also show that the greatest width is on the dorso-ventralline.
Although the external shape of the nectophore is not quite like those which have been
figured by previous authors, still I cannot detect differences of sufficient importance to
show that these specimens belong to a new species.

Loc. Chagos; Nazareth; between Providence and Alphonse ; Amirante. The species
is widely distributed over the tropical Atlantic and also occurs in the tropical Pacific;
the Malay area; and off the south-east coast of New Guinea.

Family Prayidre.
4. AMPHIOARYON AOAULE (Chun) 1888.

Amphicaryon acaule Bi gelow 1911, Moser 1925.

The collection contains 11 specimens and some of them are in very good condition.
The largest one measured 8 mm. in height and 7 mm. in width.

This species was first described by Chun. Bigelow has given an excellent series of
figures, from which it can be easily identified. I am able to confirm Bigelow's observa
tions for my specimens are similar to his figures. The stem with its appendages is closely
contracted between the two nectophores, and one specimen shows gonophores. The
largest specimen shows very distinctly the secondary nectophore in the process of en
folding the primary nectophore.

Loc. Chagos; Farquhar; Amirante. Amphicaryon acaule though widely distributed
has but yet only a few records. Chun found it at the Canary isles, Rigelow records it
from the West Indies and the tropical Pacific, and Moser from the tropical Atlantic. It
was found at six of the" Sealark " stations in the Indian Ocean, and it was absent in
all nets that did not go below 100 frns. It was taken once within 150 fms. of the surface,
and once in a self-closing net working between 2f>0 and f>00 fms.

5. PRAYA CYMBJJt'ORMIS (D olle Chiajo ) 1842.

Rosacea plicata Bigelow ] 9] l ; Praya cymbiformis Bigolow ] 0 J J, Mosor ] 025.

The collection contains five superior ncctophorcs. The largest measured 10 mm. in
length and 8 mm. in width. They resemble in general appearance Bigelow's figure of
Rosacea plicata (1911, pl. 2, fig. 7) in his report on the" Albatross" collection from the
eastern tropical Pacific. The somatocyst is alongside the hydroecium, and is without
any terminal knob or dilatation. The opening of the hydroeoium is less than half the
length of the nectophore.
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Moser has united the genera Rosacea and Praya and recognises four species. To
which species the" Sealark" specimens belong leaves some doubt in my mind. Praya
diphyes has a somatocyst which curves away from the hydrcecium and terminates in a
dilatation or a small knob. Moser has placed Bigelow's specimens as a doubtful synonym
of P. diphyes. On the other hand, the length of the opening of the hydrcecium is in favour
of the" Sealark's" specimens belonging to P. diphyes, for in P. cymbiformis the opening
extends along the whole length of the nectophore.

As my specimens are not in good condition I think it is best to rely upon the shape
of the somatocyst, so I have called them Praya cymbiformis. The specimens have their
stem contracted and the canal system of the nectosac has macerated away.

Loc. Chagos; Mauritius; Amirante.

Family Hippopodiidse.
6. HIPPOPODIUS HIPPOPUS (Porskhl) 1775.

Gleba hippopus Forskal 1775; H ippopotlius neapolitanus Kolliker 1853; Hippopodius gleba Leuckart 1854;
Hippopodius luteus Vogt 1854, Lo Bianco 1904, Lens and Riemsdijk 1908, Moser 1925; Hippopodius hippopus
Bigelow 1911 and 1913.

The collection contains two colonies in excellent condition. One has three and the
other four nectophores. The largest colony measured 10 mm. in height and 9 mm. in
width.

The nectophores have four protuberances over the dorsal or upper side of the nectosac.
There are two in the middle and these are flanked on either side by a slightly larger one.
There are none around the lower half of the nectosac. These protuberances are like little
rounded mounds of jelly and are more conspicuous in small nectophores than in large
ones. Their position is clearly shown in Lens and Riemsdijk's figure. The ventral sinus
of the nectosac apparently decreases in width with age. In the young nectophores it
forms a large broad patch, but in the older nectophores it is reduced to a mere streak.
Both specimens show no signs of gonophores, but some may be present and covered over
by the appendages of the contracted stem.

Polyphes unqulaia Haeckel (1888, pI. 29, figs. 1-8) without doubt belongs to the
genus Hippopodius, but at present there is some doubt whether the species is identical
with H. hippopus. Haeckel has given a beautiful set of artistic figures, but whether he
has exaggerated the size and shape of the protuberances around the nectosac remains
to be seen.

Loc. Chagos; Farquhar. Hippopodius hippopus is a well-known species and it has
been frequently recorded under different names. It has a very wide geographical range
extending over the tropical Pacific and the Maiay area. It has also been taken off
Japan. It occurs in the tropical Atlantic and the Mediterranean, and has been previously
taken in the Indian Ocean, west of Australia.

7. VOGTIA PENTAOANTHA (Kolliker) 1853.

Voati« pentacantha Keferstoin und Ehlcrs 1861, Chun 1897, Bigelow 1911 (Biscayan Report) and 1918.

There are three loose nectophores, the largest about 9 mm. in width. They have
rather spiny tubercles only on the edges of the facets and the surface of the facets is
smooth. The tubercles are large and conspicuous like those on the nectophores figured
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by Chun. Only one specimen shows the ventral sinus, which is similar to Bigelow's
figure (1918, pl. IV, fig. 1). The position of the tubercles on the nectophores points to
the specimens belonging to this species and not to V. spinosa.

Loc. Between Providence and Alphonse, 900-0 fms.; Amirante, 750-0 fms. It
has been recorded for the "Mediterranean and the Atlantic.

Family Diphyidoo. Sub-family Abylinoo.
8. ARYLA LEUCl\.ARTI Huxley 1859.

Abyla leuckart i Lens a nd Riemsdijk 1908, Bigelow 1911, :\foscr 1925; Ceratocipnba asummetrica Lr-ns nnd Riems
dijk 1908.

There are two specimens of the anterior nectophore, about 7 mm. in length and
4 mm. in width. They are in good condition and show clearly their specific characters.
Six eudoxids bearing gonophores were also found, but no posterior nectophores.

The species was solely known by its anterior nectophore until Bigelow found two
complete specimens with both nectophores in situ. Bigelow also found cormidia suf
ficiently advanced to give the clue to its eudoxid, which is very much like the eudoxid
of Ceratocymba sagittata. According to Bigelow (1918) the eudoxid of A . leuckarti may
be distinguished by the bract having its apical facet quadrilateral in outline, and the
facet flat or slightly convex. The base-ventral teeth of the gonophore are about equal
in length. Moser, however, states that the bracts of the eudoxids of A. leuckarti and of
Ceratocymba sagittata are identical, and that the distinguishing feature between the two
species is the length of the teeth on the basal margin of the gonophore. The eudoxids
in the collection agree in shape and details with the descriptions and figures given by
Lens and Riemsdijk and also by Bigelow (1911, pl. 15, fig. 4).

Loc. Chagos; Saya de Malha.: between Providence and Alphonse, The species has
been found in the tropical regions of the Atlantic and Pacific Oceans, and also in the
Malay area.

9. ABYLA TRIGONA Quoy et Gaimard 182i.

Amphiora alata Huxley 1859 (Eudoxid), Lens and Ri omsdijk In08; Alnjla triqona Gegenhanr 18(;0, Lens and
Riemsdijk 1908, Bigelow 1\)11; Eudoxia triqorue Gegrmhalll' 18(;0; Abylrt carina Har-ck ol 1888; Auiph.iora carina
Haeckel 1888.

The list of localities shows that this species was found along nearly the whole course
of the" Sealark." It was not abundant, as only 17 anterior nectophores and 16 eudoxids
were taken. The posterior nectophore should have been present, but I could not detect
a single specimen. The anterior nectophore closely resembles that of A. haeckeli, and is
distinguished from it by not having its ventral facet divided into two parts by a trans
verse ridge. The largest anterior nectophore measured 14 mm . in length and 10 mm. in
width; the smallest one measured about 3 mm. in length. Most of the eudoxids had
one or two gonophores. The largest bract measured 11 mm. in length and 12 mm. in
width. This species has been so well described and figured by the authors mentioned
above that one has nothing new to add.

Loc. Chagos; Mauritius; Saya de Malha; Farquhar; between Providence and
Alphonse; Alphonse; Amirante. Though not previously recorded for the Indian Ocean
the species was expected to occur there, as it is widely distributed: Malay Arch.:
Eastern Tropical Pacific; Atlantic Ocean and Mediterranean.
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10. ABYLA HAECKELI Lens and Riemsdijk 1908.

Abyla trigona Huxley 1859; Abyla haeckeli Bigelow 1911, Moser 1925.

This is apparently rather a rare species which was isolated from Abyla trigona by
Lens and Riemsdijk, who found four anterior nectophores in the" Sigoba" collection.
Bigelow also obtained six anterior nectophores in the Eastern Tropical Pacific, and
Moser records a few specimens from the tropical Atlantic Ocean. In the "Sealark"
collection there are three anterior nectophores.

The species is likely to escape notice unless every anterior nectophore of Abyla trigona
is carefully examined on the ventral side. The anterior nectophore is distinguished from
that of Abyla trigona by the presence of a well-marked transverse ridge which separates
the ventral side into facets, a lower pentagonal and an upper rectangular facet. This
ridge is absent in A. trigona and its place is occupied by a narrow groove joining the
whole ventral side into one long facet, extending from the apex to the base. The largest
anterior nectophore in the "Sealark" collection measured 7 mm. in length and 6 mm.
in width. The posterior nectophore is only known from Huxley's original figures.

The eudoxid has not yet been definitely traced, but Bigelow has suggested that the
eudoxid Amphiroa dispar Bedot (1895, p. 373, pl, XII, figs. 5-6) may belong to A.
haeckeli and also the eudoxid Amphiroa angulata Huxley (1859, p. 64, pl. 5, fig. 2).

It is generally agreed that the Siphonophore described and figured by Huxley under
the name of Abyla trigona is not the true Abyla trigona of Quoy et Gaimard, but that
of another species now called Abyla haeckeli. Huxley obtained one complete specimen
in Torres Straits and along with it he also found a detached bract, which he assumed to
be a bract detached from that specimen. The figure given of it by Huxley (pI. 3, fig. 1 e)
shows that it is distinctly cuboidal in shape and resembles the bract of the eudoxid of
the true Abyla trigona.

One of the specimens of A. haeckeli in the" Sealark" collection has a bract attached
to the stem, but, unfortunately, it is not sufficiently advanced to show its adult form.
It has a thin leaf-like appearance, about 1·5 mm. in length and 1 mm. in width, and its
somatocyst has two diverging processes. There is a deep narrow groove on the baso
ventral margin, and the lateral hydreecial walls are symmetrical. The eudoxid Amphiora
dispar has also a deeply concave baso-ventral margin, but its lateral hydrcecial walls
are distinctly asymmetrical, as one side is provided with a large projecting tooth, which
is absent on the other side. At present there is no evidence that the bract of A. haeckeli
would develop into an eudoxid like Amphiora dispar. On comparing, side by side, the
bracts of A. haeckeli and A. trigona Q. et G. still attached to their stems, the latter, though
smaller in size, is distinctly cuboidal and is unconunonly like Huxley's figure of the de
tached bract of his so-called A. trigona. The" Sealark" found A. haeckeli and A. trigona Q.
et G. in the same haul of the net showing that the two species were living near together., b

Loc. North of Chagos (lat. 40 16' S., long. 71053' E.), 1200-0 fms., 17 May 1905.

11. AB r LOPSIS TETRAGONA (Otto) 1823.

PYl'mnili tctrcujcnu: Otto 1823; Abyla p entaqona Lcnckart 1853, Kollikcr 1853, Huxley 1859, Ge.genbaur 1860,
Lens.und. Hiemsdijk 1908, Moser 1925; Abyla trigona Vogt 1854; Eudoxia euboides Leuck~t 1853, Chun 1885~
Aylal S1no ldes elongata Hux1ey 1859 (Eudoxid); Aglaisllla gegenbauri Haeckel 1888 (Eudmad); Calpe gegenbauTt
HlU.'ckel 1888; Aylai81na cuboides Lens and Riemsdijk 1908 (Eudoxid); Abylopsis tetragona Bigelow 1911.

The collection contains five complete specimens, 12 loose anterior nectophores, nine
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loose posterior nectophores, and 22 eudoxids. The largest complete specimen measured
17 mm. in length, the anterior nectophore occupying only about 4 mm. of that length.

The anterior nectophores of Anylopsis tetragona and Abylopsis eschscholtzi are very
much alike, so much alike at times, that a feeling of uncertainty exists as to which of
the two species a specimen should be assigned. Lens and Riemsdijk separated them by
the shape of the dorsal and ventral facets. Bigelow found that the differences in shape
were too minute, and he says "the exact outline and degree of curvature of the ridges
is so variable that identification from these features alone is often impossible." He
discovered another character by which he was able to separate the anterior nectophores
of these two species. He noticed that the course of the lateral canals of the nectosac
was not similar in the two species. In A. tetragona the lateral canals are highly arched
before descending to the margin, and in A. eschscholtzi this conspicuous curvature is
absent.

At first, I used the characters given by Bigelow for determining the anterior
nectophore. Those specimens which had the lateral canals highly arched, as figured
by Bigelow, could at once be written down as A. tetragona, but in about a dozen specimens
the curvature was either slight or irregular so that they fell between A. tetragona and
A. eschscholtzi. I next tested the characters mentioned by Lens and Riemsdijk and
found them helpful. I avoided microscopic minuteness and took a general view of the
dorsal and ventral facets. In A. tetragona both these facets are longer than they are
broad, but in A. eschscholtzi the same facets have rather a squarish appearance. I,
however, found another method of distinguishing these nectophores. A. tetragona when
viewed from the ventral side shows the top of the nectosac projecting beyond the main
body of the somatocyst, but A. eschscholtzi when viewed from the same position has the
nectosac covered by the somatocyst. By applying my own method first and then
checking the result by the methods used by Bigelow and by Lens and Riemsdijk I was
able to reduce the refractory anterior nectophores down to one which was finally
assigned to A. eschscholtzi. The largest loose anterior nectophore measured 4·5 mm. in
length and 4 mm. in width.

There is no difficulty about distinguishing the posterior nectophores of the two
above-mentioned species, as they are not at all alike. They can be distinguished at once
by the course of the canal system in the nectosac, and if this should have become de
stroyed through bad preservation, then by the arrangement of the teeth along the walls
of the hydreecial cavity. Haeckel's figures of the posterior nectophore are bad ones, as
they do not show the characters mentioned. The largest loose posterior nectophore
measured 21 mm. in length and the smallest about 5 mm.

The eudoxid of A. tetragona is very much like that of A. eschscholtzi, but can be
distinguished by the outline of the ventral facet, which has a straight edge on the basal
side. This edge is highly curved in A. eschscholtzi. The largest bract measured 5 mm. in
length and 4 mm. in width.

Loc. Chagos; Nazareth; Farquhar; Alphonse; Amirante. This species has a very
wide geographical range. It occurs in the Mediterranean, Atlantic and Pacific OceanS.
Hurley found it in the Indian Ocean, off Timor.
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12. ABYLOPSIS ESCHSOHOLTZI (Huxley) 1859.

Aglaismoides eschscholtzii Huxley 1859 (Eudoxid) ; Abyla pentagona Mayer 1900; Aglais7Tla cuboides Mayer
1900 (Eudoxid); Abyla quin cunx Mayor 1900, Agassiz and Mayer, 1902; Chunia capillaria Mayer 1900; Abylopsis
quin cunx Lens and Riemsdijk 1908; Aolaiemoides eschscholtzi L en s and Riemsdijk 1908 (Eudoxid); Abylopsis
eschscholtzi Bigelow 1911 and 1913.

The collection contains one complete specimen, 22 loose anterior nectophores, two
loose posterior nectophores and 22 eudoxids. The complete specimen measured 5 mm.
in length, and its anterior nectophore occupied 2 mm. of that length. None of the loose
anterior nectophores exceeded 3 mm. in length. The largest loose posterior nectophore
was about 3·5 mm. in length, and the largest eudoxid about 2·5 mm. in length.

This species has been well described and figured, and I have under A. tetragona
pointed out how to distinguish the anterior nectophore and the eudoxid. Posterior
nectophores are apparently scarce with this species and if present in the sea they should
have been caught in the nets along with the anterior nectophores and eudoxids.

Both A. tetragona and A. eschscholtzi were occasionally found at the same station
and twice taken together in the same net. To Bigelow we owe the connecting up of the
free eudoxid known as Aglaismoides eschscholtzi with Abyla quincunx.

Lac. Chagos; Mauritius; Saya de Malha ; Farquhar; Alphonse; Amirante. Abylopsis
eschscholizi has a very wide range over the Pacific and Atlantic Oceans in the warm
regions. It had been previously recorded for the Indian Ocean by Huxley.

13. BASSIA BASSENSIS (Quoy et Gaimard) 1833.

Diplujes liasscllsi s Quoy et Gaimard 183 3; Sphenoides australis Huxley 1859 (Eudoxid), Lens and Riemsdijk 1908
(Eudoxid}: Aliyla p erforata Gegenbaur 1860; Spheno ides obeliscus Haeckel 1888 (Eudoxid) ; Bassia obeliscus HaeckeJ
1888; Abyla basscns is L ens a nd Riemsdijk 1908; Bassia basscnsi s Bigelow 1911 and 1913.

One of the commonest Siphonophores in the collection, occurring at nearly all the
stations. There are 12 complete specimens, 54 anterior nectophores, 66 posterior necto
phores and 51 eudoxids. The largest complete specimen measured 9 mm. in length and
4 mm. in width, and the loose nectophores showed no excess in size. The largest eudoxid
measured 6 mm. in length and 4 mm . in width. The action of formalin on the jelly of
this species is not uniform. It sets firm the jelly of the anterior nectophore so that its
shape remains good, but it apparently softens the jelly of the posterior nectophore and
of the eudoxid. These show a shrinkage which spoils the shape of the ridges and facets.
This species has been fully described and figured by the authors mentioned above.

Lac. Nearly all stations. The species has been recorded from the tropical regions
of all the oceans, and its eudoxid was first described by Huxley from specimens taken
by himself in the Indian Ocean.

14. OE R A T OOY ilIB A S AGI T T A:"A Qu oy et Ga imard 1827.

Ceratocumba saqiuata Quoy et Gaimard 1827, Bigelow 1918 , Moser 1925 ; Diphyablyla hubrechti Lens and
R iemsdijk 1908, Bi gelow 1911.

The polygastric form of this Siphonophore ...vas first found by the "Siboga" Ex
pedition in the Malay Archipelago near Paternoster Islands, north of Sumbawa. The
expedition obtained one large anterior nectophore, and it was described by Lens and
Riemsdijk as a new genus and species, and also placed in a new sub-family. Bigelow
(1911) during the cruise of the "Albatross" also succeeded in finding an anterior necto
phore in the Eastern Pacific, about half-way between Calleo and Easter Island. Moser,
with the aid of specimens in the Berlin Museum and from the" Gauss" collection, was
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able to connect this polygastric form with its eudoxid known by the name of Ceratocymba
sagittata, and also to find the posterior nectophore. Bigelow (1918) with more specimens
from the West Indies was able to confirm Moser's observations.

The" Sealark" contribution was only a single anterior nectophore, 8 mm. long and
3 mm. wide, in good condition. The apical prolongation of the nectophore is about 3 mm.
in length and is longer t han in the specimen figured by Bigelow. It is practically upright,
and the nectosac extends about half-way up it in t he form of a t ube-like extension. The
specimen, externally, has not such a triangular appearance as shown by the figures of
the" Siboga" and" Albatross " specimens. The few appendages arc all tightly contracted
and as it is impossible to make out their structure nothing more need be added to the
description of the specimen.

The most interesting feature about this species is its close relationship to Abyla
leuckarti. Its anterior nectophore may be likened to that of A. leuckarti tapering dorsally
to a point, with a corresponding elongation of the nectosac. It has all the characters
of an Abylid, and there is no need for a special family as Bigelow has already pointed
out. It has a further tie to A. leuckarti by its eudoxid, which Moser states is identical,
and can only be distinguished from it by the shape of the gonophores.

Bigelow (1918), after a more critical examination of specimens from the Atlantic,
has pointed out that the bracts of the two species do show some slight differences by
which they can be distinguished. The bract of Ceratocymba sagittata has a t riangular
apical facet due to the left lateral ridge not extending up to the apical fac et. The apical
facet is deeply concave with prominent lateral angles or horns. In the gonophore one
of the two baso-ventral teeth is very long, th e other very short.

In Moser's synonymy of Ceratocymba sagittata there is placed Ceratocymba asym
metrica of Lens and Riemsdijk. This species according to Bigelow is the eudoxid of
Abyla leuckarti. Another synonym is Ceratocymba saqittuta of Bedot (1905), of which
he only gave a very brief mention but added good figures. These have all the appear
ances of the eudoxid belonging to C. sagittata of Quoy et Gaimard, but the figures clearly
show that the bract is symmetrical and there arc no indications of an extra facet on the
left side of the bract. There are still about three species of Abyla requiring eudoxids, and
Bedot's specimens might belong to one of them.

Lac. Farquhar, lat. 10° 27' S., long. 15° 17' E. This species exte nds over the warm
regions of the Atlantic; the tropical Pacific; the Malay area; and Indian Ocean.

Sub-family Galeolariinre.
15. GA LEOLA R IA QUA DRI VAJ, VIS (BJa inville ) 1830.

SUlculeola~ia q~ri~alv i8 B1a in ville 1834; D ipltlles quatlrinalois Gogenbnur 1853 ; (Ialeolaria auriant iacca Vogt
1854; Galeolaria fll ifcrm is Leuck a r t 1854 ; Galeolaria quad rivaluis Len s a nd Ri emsdi jk I!J08, B igolow IDII.

The collection contains three loose anterior and four loose posterior nectophores of
this well-known species. The largest anterior nectophore measured 10 mm. in length
and 5 mm. in width. It shows the characters of the spccics by possessing only two
dorsal teeth. There are two baso-ventral flaps, each with a small projecting process on
the inner margin. The somatocyst is long and thread-like. The largest posterior necto
phore measured 12 mm. in length and 5 mm. in width. There are two large triangular
dorsal and two large triangular lateral teeth, and also two baso-ventral flaps, each with
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a projecting process on the inner side not far from the base. The nectosac shows the
characteristic transverse circular constrictions.

Loc. Chagos; Amirante. This species has a wide geographical distribution. It has
been recorded from the Mediterranean, Canary isles, Eastern Tropical Pacific, and the
Malayarea. Its occurrence in the Indian Ocean is a new record.

16. GALEOLARIA QUADRIDENTATA Quay et Gaimard, 1833.

Galeolaria quadridentata Bigelow 1918.

This species has been revived by Bigelow, who found specimens, to which he attached
Quoy et Gaimard's old name, in collections from the West Indies, Straits of Florida,
the Gulf stream (lat. 38° N., long. 70° W.) and two entire specimens from Naples. In
general appearance the anterior nectophore is like that of Galeolaria quadrivalvis, but it
can be distinguished by the number of teeth on the basal margin of the nectosac. It
has two dorsal and two lateral teeth, and two ventral lobes. G. quadrivalvis has no
lateral, but only the two dorsal teeth, and two ventral lobes.

The "Sealark" collection contained a single specimen of the anterior nectophore in
fairly good condition. It measured 6 mm. in length and 4 mm. in width. Bigelow's
figures (1918, pI. 8, figs. 1-2) illustrate the specimen very well, except that the somato
cyst is a little longer and more thread-like. The two dorsal teeth and the two lateral
teeth are distinctly triangular and are formed by folds in the margin. The two ventral
lobes have a rounded margin, with a tooth-like projection on the inner sides, and are
completely separated down to the base. The canal system of the nectosac corresponds
with Bigelow's figure.

This appears to me to be quite a good species with a well-marked character. It is
apparently rare, but unless the teeth of Galeolaria are carefully counted it is easy to
pass it over, especially when the teeth are folded inwards.

Loc. Chagos.
17. GALEOLARIA AUSTRALIS Quay et Gaimard 1833.

Galeolaria austral is Blainville 1834, Bigelow 1911; Diphyes biloba Sars 1846; Diphyes sarsii Gegenbaur 1860;
Galeolaria biloba Lens and Riemsdijk 1908.

Lens and Riemsdijk in the material collected by the "Siboga" in the Malay area
found two species of Galeolaria without either dorsal or lateral teeth on the margin of
the anterior nectophore. They identified one species as Galeolaria biloba Sars, which is
a well-known species in the North Atlantic, and the other species they described as a
new one under the name of Galeolaria chuni. In their review and criticism of the species
belonging to this genus they make no mention of Galeolaria a'ustralis Quoy et Gaimard,
though it happens to be the type species of the genus, and it was first found in the
Indian Ocean. This species has also no dorsal or lateral teeth on the margin of the
anterior nectophore.

Bigelow, however, has restored Galeolaria ausiralis to its rightful place and has
described and figured specimens of it from the eastern tropical Pacific. He evidently
considers that Galeolaria biloba of Lens and Riemsdijk is the same species as Galeolaria
australis, but is not quite certain as to whether it is identical with Galeolaria biloba of
Sars. Bigelow does not accept Galeolaria chuni as a new species, but states that there
is every reason to think that it is the young form of Galeolaria australis.
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The "Sealark" collection contains specimens which are identical with Galeolaria

australis of Bigelow, and with Galeolaria chuni of Lens and Riemsdijk, and some are
certainly indistinguishable from specimens of Galeolaria biloba of Sal's from the North
Atlantic.

Lens and Riemsdijk gave only a brief description of the anterior nectophore of
G. chuni and they state that" it differs from G. biloba in the course of the canals, which
is as in Diphyopsinre, the lateral canals not standing in any connection with the ventral
one." Their figure of the anterior nectophore does not agree with the description, as it
clearly shows a typical canal system of Galeolaria, with a cross canal connecting the
lateral canals with the ventral one. This error, however, was worth making as it led me
to find out that both their description and figure were quite accurate, and that thcy had
described one specimen and figured another.

The examination of the canal system of the anterior nectophores in the "Sealark"
collection led to the grouping of the specimens into two series: one with a canal system
as in the genus Diphyes, and the other as in the genus Galeolaria; and both series con
tained specimens with long and short somatocysts. The presence of both types of canal
systems in small specimens (5-7 mm.) of Galeolaria biloba from the North Atlantic
confirmed my observations on the specimens from the Indian Ocean. As both types
were found only among the small specimens, whilst the large ones (15-20 mm.) had
the normal Galeolaria type, this tends to show that the branch connecting the ventral
to the lateral canals is a later development of the canal system.

It is generally stated that the lateral canals of Oaleolaria biloba arise from the circular
canal and are connected to the ventral canal by an oblique canal. In thc small specimens,
about 5 mm. in length, the lateral canals come off from the ventral canal at the junction
with the pedicular canal (the canal leading to the stem), and this junction is just above
the circular canal. In the large specimens the lateral canals also leave the ventral canal
at the same place and run parallel to the circular canal for a short distance and then
curve sharply upwards. The oblique connecting canals leave the ventral canal higher up.

The canal system of G. australi« and O. chncni is of the sam e type, but the chief
distinction between the two species is in the length of the somatocysts. Tt is very short
in G. australis, but long in G. chuni. The figures given by Lens and Ricmsdijk (Pi. 9,
figs. 75 and 78) show clearly the differences. The specimens from the Indian Ocean in
this collection rather tend to strengthen the view that the two species are distinct, as
the long somatocyst of G. chuni, extending half-way or more up the nectosac, is not
characteristic of G. aU8trali8.

The "Sealark " collection contains 21 loose anterior nectophorcs, thc largest not
exceeding 11 mm. in length and 4 mm. in width, and the smallest about 3 mm. in length.
The somatocyst does not exceed 1 mm. in length and in many specimens is less than
0·5 mm. It is either thread-like or oval in shape and in several spcoimens is only just
visible. About half the specimens show a Diphyid typc of canal system. All the speci
mens have a pair of baso-ventral flaps, with rounded margins. The stem and appendages
are missing.

There are about 20 small loose posterior nectophores, the largest not exceeding
13 mm. in length, which probably belong to this species. There are no dorsal or lateral
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teeth, and only a single base-ventral flap. The lower margin of the flaps shows a slight
indentation in the centre, but it is not of the same form as that found in specimens
from the North Atlantic. Bigelow has pointed out that the posterior nectophore of
G. australis has two lateral ridges, one on each side. To see clearly these ridges it is
necessary to have very good specimens. I have found them in North Atlantic specimens,
but failed to see them in those from the Indian Ocean, the nectophores being crumpled
up externally.

Loc. Chagos; Farquhar; Saya de Malha; Amirante. This species has a very wide
range. It has been recorded from the Indian Ocean, Malay area, tropical Pacific,
Atlantic and Arctic Oceans.

18. GALEOLARIA ll1ONOICA (Chun) 1888.

Epibulia monoica Chun 1888; Galeolaria monoica Lens and Riemsdijk 1908, Bigelow 1911 and 1913.

This species is apparently rather rare; at all events it has not been often recorded.
The best and most complete description is given by Bigelow, who also found the posterior
nectophore. Although the posterior nectophore was not actually seen in contact with
the anterior nectophore, still there can be no doubt that Bigelow was right in his deter
mination as the two nectophores have several characters in common.

Anterior Nectophore. There are nine loose specimens in the collection; the smallest
measured 7 mm. in length and 3 mm. in width, and the largest 12 mm. in length and
6 mm. in width.

The somatocyst has a quite rudimentary appearance and does not exceed 0·5 mm.
in length even in the largest specimens. The appendages of the anterior nectophores
have still escaped a description and figure owing to their becoming detached before the
specimens are examined. The canal system of the nectosac agrees with the description
given by Bigelow. The lateral canals arise from the ventral canal and not from the
circular canal.

The margin of the nectosac is bounded by three triangular teeth towards the dorsal
side. The central one, dorsal, is smaller in size and more pointed than the other two
which may be regarded as lateral. In addition to these teeth there are also two flap-like
lappets, one on each side, between the lateral teeth and the large ventral flaps. These
teeth are neither so small nor so triangular as figured by Bigelow, and when stretched
out show that their margin is rather rounded. There are two large ventral flaps, each
with a tooth-like projection on the inner margin, side by side, near the base. Lens and
Riemsdijk figure two of the dorsal teeth as terminating in a globular knob, but I am
inclined to regard the knob as the result of imperfect preservation.

Posterior Nectophore. The collection contains eight loose specimens; the largest
measured 13 mm. in length and 5 mm. in width. The canal system agrees with Bigelow's
description. The arrangements of the teeth and flaps around the margin is practically
identical with those of the anterior nectophore, Bigelow states that the eentral dorsal
tooth is larger than the two adjacent ones, but I found them to be all about the same
size. In one specimen the central dorsal tooth was the smallest, as on the anterior
nectophore. The two small flap-like lateral teeth are similar in shape and size with those
of the anterior nectophore. There is only a single ventral flap, with two teeth in the same
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position as in the anterior nectophore. The flap is like that of the anterior nectophore
In shape and size, but it is not divided down the middle into two parts.

For the identification of this species it is important to count the number of teeth
and flaps.

Loc. Chagos; Alphonse; Farquhar; Amirante. This species was first taken by Chun
at the Canary isles. Lens and Riemsdijk found two specimens in the" Siboga" material
from the Malay area, and Bigelow obtained many specimens from the Eastern Tropical
Pacific and the Japanese area.

19. GALEOLARIA CHUNI Lens and Riemsdijk 1908.

Galeolaria chuni Maser 1925.

The characters of this species have been mentioned in the account given of Galeolaria
australis, which it closely resembles, except in the size of the somatocyst.

The collection contains 13 loose anterior nectophores, the largest measuring about
7 mm. in length and 3 mm. in width. Eight specimens show a Diphyes type of canal
system and three the normal Galeolaria type. The somatocyst is either thread-like or
cylindrical, and is about half to two-thirds the length of the nectosac. All the specimens
have a pair of baso-ventral flaps with rounded margins. The stem and appendages are
missing. Badly preserved specimens of Diphyes truncata, which have lost their ridges,
stand a good chance of being mistaken for this species.

Along with the posterior nectophores of Galeolaria australis I found five specimens
(largest less than 10 mm. in length) with the baso-ventral flap having an entire margin
without any indications of a median indentation. They have the normal Galeolaria canal
system. If G. chuni should finally prove to be a good species, then one would expect its
posterior nectophore to be slightly different from that of G. australis, and these necto
phores may belong to it.

Moser (1925), from the material collected by the "Gauss" and others, recognises
Galeolaria chuni as a distinct species, Both the anterior and posterior nectophores have
been described and figured. The posterior nectophores which I picked out as likely to
belong to this species agree with the figures given by Moser. According to Moser both
nectophores have longitudinal ridges, but my specimens are too much contracted into
longitudinal folds to make out for certain any definite ridges.

Loc. Chagos; Saya de Malha; Amirante; Farquhar. The" Gauss" found specimens
along its course in the tropical zone of the Atlantic, and other specimens came from the
Tortugas and from New Guinea.

20. GALEOLARIA SUBTILI8 (Chun) 188fj.

Monophyes irreqularis Chun 1885; Diphyes subtili« Chun 1886, Lens and Ricmsdijk W08, Bigolow 1911;
Galeolaria sUbtilis Moser 1925.

Chun's original description and figure of this species was placed under a wrong
specific name, but this was subsequently changed by Chun himself to D. subtilis. It can
easily be recognised by the form of its somatocyst which is a globular body on a long
thread-like stalk.

The" Sealark" collection contains five anterior nectophores, the largest not exceeding
3·5 mm. in length. The apex of the nectophore is rounded and the longitudinal ridges,
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owing to shrinkage and contraction, are more or less obliterated so that the specimens
might easily be passed over as small Galeolaria.

The hydrcecium is bounded on the dorsal side by two small overlapping lobes, which
project a little way below the margin of the nectosac. The basal surface of the hydroecium
slopes sharply upwards and there is practically no well-marked cavity, but just a de
pression. The right and left lateral margins of the hydrcecium are continuous with the
two longitudinal ventral ridges of the nectophore, and a groove-like depression occupies
the space between the ridges as they curve round the ventral corners of the hydroecium.

The stem leaves the pedicular canal close to the dorsal lobes and on a level with the
margin of the nectosac. The somatocyst is exactly like Chun's figure in three of the
specimens . In the other two, one has a slightly thicker stalk and the other has a very
short stalk, which may be due to the small size of the nectophore (2 mm. in length).

Moser has transferred this species to the genus Galeolaria on the finding of the
posterior nectophore in the" Gauss" collection.

Loc. Chagos. This species is abundant at times in the Mediterranean, and it has also
been taken in the Atlantic; near the southern boundary of the Indian Ocean, and off
New Guinea.

Sub-family Diphyopsime.
21. DIPHYES A P P ENDICULA TA E schsch oltz 1829.

Diphyes app end iculata Huxley 1859, Bigelow 1911 and 1913; Diphqe» acuminata Leuekart 1853; Diphyes
sieboldi Kolliker 1853; Diphyes gracilis Gegenbaur 1853; Diphyes bipartite l\fayer 1900; Diphyopsis appendiculata
Agassiz and Mayor 1902.

The collection contains 82 loose anterior nectophores, and 14 loose posterior necto
phores, but no eudoxids.

The anterior nectophore can be easily recognised by its having three longitudinal
ridges meeting at the apex, and the fourth ridge (left lateral) beginning a little way below
t he apex. This character is constant in all the specimens which I have examined. The
basal margin of the nectophore is without any dorsal or lateral teeth. The somatocyst
is vertical, about three-quarters the length of the nectosac, and cylindrical, with a
tapering towards the base into a slender stalk.

The posterior nectophore has also well-marked characters. The hydreecial groove
is closed over by a long flap from the left side and adhering to the right side, so that
a closed tube is formed. In three specimens the flap had become unfastened.

Loc. Chagos ; Mauritius; Nazareth; Saya de Malha; Farquhar; Amirante. This is
one of the commonest Siphonophores and has a very wide geographical range. It had
been previously taken in the Indian Ocean by Hnxley and by Bigelow.

22. DIPHYES CON T OR T A Lens and Riemsdijk 1908.

Diphyes contorta Bigelow 1911, 1913 and 1919, Moser 1925.

This species was first found by the" Siboga" Expedition in the Malay Archipelago,
where it was fairly common and widely distributed. Lens and Riemsdijk could only
describe the anterior nectophore as none of the specimens had the posterior nectophore
developed beyond the bud-stage. In the collections of the" Albatross" from the Eastern
Tropical Pacific (off the coasts of Mexico; Peru; Galapagos Isles), and from the north
western Pacific (Eastern Sea, Japanese area), Bigelow found this species represented by
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anterior nectophores. The anterior nectophore has been well described and figured. by
the above-mentioned authors, and as it possesses well-marked characters it is quite
easy to determine this species at a glance.

The "Sealark" collection contains 93 specimens of the anterior nectophore and
many of them are in good condition. The average length of the nectophore is about
5 mm.; the largest one measured 8 mm. and the smallest 2·5 mm.

The characteristic feature of this species is the shape and position of the somatocyst
which is a club-shaped organ on a long slender thread-like stalk. The stalk is straight,
but the club turns over to the right and, when viewed ventrally, is seen to slope across
the nectosac. The amount of bending over is variable; in some specimens it is a slight
curvature, in others it is a twisting nearly to right angles with the stalk. At the end. of
the somatocyst there is frequently a globular mass of whitish (by reflected light) granules.

Another character useful for the determination of this species is the position of the
serrated ridges of the nectophore. The two lateral ridges run from the apex to the base
of the nectophore and their curvatures' outline is an oval dorsal facet. The ventral ridge
comes from the apex, curves to the left, and becomes the left outer ridge of the hydreecium,
but the corresponding right ridge arises a little way below the apex, so that at the apex
itself only three ridges meet. The ventral facet has a slightly twisted appearance owing
to the curvatures of its ridges. The dorsal side of the shallow hydrcecium is bounded by
two slightly overlapping wings, with serrated edges, and the outer edge of each is con
tinuous with a non-serrated ridge which runs up the nectophore nearly to the apex.
The nectosac is without basal teeth. The dorsal wall of the hydroecium below the level
of the nectosac is divided into two overlapping lobes, which are about equal in size.

One specimen shows very clearly the canal system of the nectosac, which was omitted
in the previous descriptions given of this species owing to its not being visible. Three
canals arise close together from the ring canal. The central one runs up the ventral side
of the nectosac, curves over the top, and runs down the dorsal side to join again the ring
canal. The other two are the right and left lateral canals and they run up nearly to the
top of the nectosac, then curve sharply and proceed downwards to the ring canal.

The existence of a posterior nectophore has, hitherto, been only known by the
presence of very young buds. I have one specimen with the posterior nectophore beyond
the bud-stage, but it is still not quite sufficiently advanced to show definitely its fully
developed characters. This nectophore is about 0-5 mm. in length. Around the mouth
of the nectosac there are no traces of any lateral or dorsal teeth, but on the ventral side
there is a small undivided projecting lobe, with two small terminal teeth. The hydrrocial
cavity is wide open; the lower half of its left margin is fairly straight and the upper
half has a bulging curve to the apex. The right margin has a conspicuous projecting
tooth-like lobe situated about half-way up the hydrrecial cavity. If this little nectophore
continued to develop on the lines already laid down, the hydrcecial cavity should be
covered over by lobes somewhat similar to those of Diphyopsis rnitra (see Bigelow, 1911,
pl. 10, fig. 5, WH, 1; WH, 2).

The cormidia are not sufficiently advanced to give a clue to the eudoxid stage, which
remains unknown.

Loc. Chagos; Mauritius; Nazareth; Farquhar; Saya de Malha; Amirante; Alphonse.
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Moser obtained some specimens in the" Gauss" collection from the Atlantic and the
southern part of the Indian Ocean. The anterior nectophore is figured and shows the
characteristic shape and position of the somatocyst. Diphyes gracilis of Bedot (non
Gegenbaur) has been placed by Moser as a synonym of D. contorta. (Reference given by
Maser should read" Bedot, 1895, p. 370, pI. XII, figs. 4 and 8.") I do not think that
one can link Bedot's specimen from Amboina with D. contorta. Its somatocyst in no
way resembles the peculiar curved club-shaped somatocyst as found in D. contorta.

23. DIPHYES MITRA (Huxley) 1859.

Diphues mitra Hux1cy 1859, Moser Hl25; Diphqopsis diphyoides Lens and Riemsdijk 1908; Diphyopsis mitra
Bigelow HlO8; Eudoxoides sagittata Hux1ey 1859; Eudoxia campanula Lens and Riemsdijk 1908; Eudoxia (Diphyes)
appendiculata Bigelow Hlll.

This species was first found by Huxley in 1847 in the Indian Ocean, south-east of
Mauritius, and his description of it was based upon a single anterior nectophore. Lens
and Riemsdijk obtained a large number of anterior nectophores in the" Siboga" material
from the Malay area, and they described them as a new species under the name of
Diphyopsis diphyoides. Bigelow with specimens collected in the Eastern Tropical Pacific
was able to make an advance. He has not only placed D. mitra on a sound footing, for
Huxley's description and figure were rather imperfect, but he has also rightly connected
D. diphyoides with it.

The "Sealark" collection contains three complete specimens, 140 loose anterior
nectophores, four posterior nectophores and 36 eudoxids. The complete specimens
measured about 11 mm. in length; the posterior nectophore is much smaller than the
anterior one.

The anterior nectophore has five longitudinal ridges and all of them meet at the
apex. The ridges are serrated and the serrations are large and conspicuous towards the
basal end. One of the characteristic features of the nectophore is the presence of a
single dorsal tooth on the basal margin, and the absence of any baso-lateral teeth.

The hydroecium extends a short distance alongside the nectosac. It has a rather
flat top which slopes slightly upwards towards the ventral side of the nectophore. The
greater part of the hydroecium is below the level of the margin of the nectosac. Its
dorsal side is bounded by two slightly overlapping flaps and the left flap is provided
with a secondary tooth-like flap, small in size and variable in shape, situated just inside
the right margin. This little secondary flap is always present on the left flap and is a
very useful aid for identifying this species. The basal outline of the hydrrncium is quad
rangular with tooth-like projections at the four corners. The margin between these teeth
is concave, the lateral margins being less curved than the dorsal and ventral margins.

The somatocyst does not exceed half the length of the nectosac. It is rather variable
in shape, but always tapers towards the apex and is connected with the peduncular
canal by a very short stalk. When fully developed, it has usually a broad base with
sides gradually tapering towards the apex where there is often a small mass of whitish
granules. None of the anterior nectophores exceeded 9 mm. in length.

The presence of perfect specimens in the collection has enabled me to definitely
determine the posterior nectophore, which was first figured by Lens and Riemsdijk,
who found some loose specimens in the "Siboga" material, but they were unable to
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identify them. (" Loose inferior nec tophores of Diphyopsinee," p. 55, pl. 9, figs. 71, 72,
73.) Bigelow found an ante rior nectophore havin g a posterior nectophore in sit'lt at a
sufficiently advanced stage to allow him to connect a loose posterior nectophore whieh
had reached its full development. This connection has proved t o be correct.

The posterior nectophore has certain distincti ve characters by which it can be dis
t inguished and it is necessary t o notice t hem carefully so as to prevent conf usion with
another very similar posterior nectophore belonging to Diphqes qracili« Bedot (1895).
There is a minut e baso-dorsal tooth, similar to the base-dorsal tooth of the anterior
nectophore, only smaller in size. Like the anterior nectophore it h<1S no base-lateral
teeth. The top of the nectophore, containing t he to p of the nect osac, stands out by itself
away from the pedicel of the nectophore, and in between there is a kind of notch or
groove into which fits the vent ral side of the basal margin of the ante r ior nectophore's
hydroecium. The hydroocial groove is open and partly covered by a flap from the left
margin. Both sides of the hydreecial groo ve have a conspicuous tooth formed by a
break or sudden incurving of the margin. These teeth are absent in Diphyes gracilis
Bedot which has even margins. The nectophore has a dorsal and two lateral longitudinal
ridges all of which are serrated, and its length is about 4 mm.

Moser (1925) gives a figure of a comp lete spec imen and also of t he eudoxid. The
figure of the anterior nectophore shows too much twisting of t he ridges when compared
with any specimens that I have seen, and at first sight looks like a different species. The
figure of the posterior nectophore does agree with my specime ns . Lens and Riemsdijk
in their description of Diphsjopsi« dip hyoides stated t hey had seen t he bud of a "special
nectophore or gonocalyx," but apparently that was a mistake according to Moser,

I had some difficulty in identifying certain eudoxids which had no special gon ocalyx,
and t he figure which approached nearest to them was that of Bigelow's eudoxid of
D. appendiculata. Now that I have seen Moser's figure of t he eudoxid of D. mitra , I feel
more certain about t hem, as t heir bracts have the long uprigh t appearance as shown in
that figure. So I have transferred these eudoxids from D. appendiculala to D. mitra

Moser gives a figure of the eudoxid of D. appendiculata, but I cannot find a ny specimens
in the collection like the figure.

Lac. Chagos; Mauritius ; Nazareth ; Saya dc M<11ha; Farquhar; Alphonso; Amirante
The distribution of D. mitm is wide, and it inhabits t he tropical zones of the Indian,
Pacific and Atlantic Oceans.

24. DI PHYE8 rowuou Bigulow run.
D iphyes [ouileri Bigolow 1911, p. 346, pI. 28, fig. !j (Biscayun R eport}, and p. 2!j;" pl. S, fig. 4, pl. !J, fig. 5

(" Albatross " R epor t ). BigeJow I!Jl8.

This species was first described by Bigelow from t he Bay of Biscay , and again found
by him in material collected in the E astern Tropical P acific and t he West Indies. Up
to the present only the anterior nectophore is known and it has a well-marked character
by which it can be eas ily recognised. Its somatocyst lies at right angles to the longi
tudinal axis of t he necto phore, and extends above the margin of t he necto sac,

The collection contains 14 anterior nectophores; the largest measured 11 mm. in
length and 4·5 mm. in width. The specimens show clearly all the characters mentioned
by Bigelow.
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The nectophore has five slight longitudinal ridges, and is without base-lateral and
dorsal teeth. The hydrcecium is well below the margin of the nectosac and the pedicular
canal has to run downwards to it. The basal margin of the hydreecium is rectangular,
but a few specimens show a very slight depression on the ventral margin. The hydrrecial
cavity is very small, funnel-shaped, and bounded on the dorsal side by two overlapping
lobes (the right one a little larger than the left one) which scarcely project beyond the
margin of the hydroeeium.

The somatocyst varies in shape but is always very small. Its position is best seen
when it is rather cylindrical or pear-shaped as it then extends across the top of the
hydrcecium, but its characteristic position across the top of the hydrcecium (see Bigelow,
1911, pI. 8, fig. 4) is not so easily recognised when it is spherical in shape. If the exact
position of the somatocyst is not clearly recognisable, the position and shape of hydrrecium
is the next best character to take. The stem of all the specimens, with its appendages,
is either broken off or only the basal portion remains in a contracted condition. Two
specimens have a minute bud of the posterior nectophore.

Moser (1925) has placed D. fowleri as a synonym of Galeolaria truncata Sal's, but I
fail to see that it has any connection with that species. The somatocyst, both in shape
and position, is a distinctive character, sufficient to separate it from any other species.

Loc. Chagos; Farquhar; between Providence and Alphonse; Amirante. Bigelow calls
attention to the fact that this species was rarely taken at the surface. The" Sealark"
records show that it was taken in eight hauls ann all were from 100 or more fathoms to
the surface. None occurred in nets between 75 fms. and the surface.

25. DIPHYES AROTIOA Chun 1897.

Dipll'!Jc.~ arctica Bigolow 19l3; Dimophqes arciica Moser 1925.

The collection contains a single specimen of the anterior nectophore, taken between
Providence and Alphonse (lat. 8° 16' S., long. 51° 26' E.) on 6th October 1905, and at
this station the tow-net was working between 900 fms. and the surface.

Although the specimen agreed with Chun's description and figures I took the pre
caution to compare it with specimens from the Arctic Ocean (lat. 75° 48' N., long.
13° 04' W.). For these Arctic specimens I have to thank Dr Hjalmar Broch of Trondhjem
who most kindly responded to my request for specimens.

The specimen is, fortunately, in very good condition. It is the anterior nectophore
and measures 5·5 mm. in length and nearly 3 mm. in width; and is about half the
maxim um size of Arctic specimens. The nectophore has a rounded top and is without the
slightest trace of any longitudinal ridges and without any teeth on the margin of the
nectosac. The wall of the nectophore is very thin except on the ventral side where the
somatocyst lies. The canal system is clearly visible and is similar to Chun's figure.

The character for distinguishing Diphyes arctica from the other species of the genus
is the shape of the hydroecium which is peculiar. The wall of the hydrrecium projects
below the nectosac and its shape is something like the spathe of an arum lily, closed on
the dorsal side but fully open on the ventral side. The hydreecium of the Indian Ocean
specimen is exactly like that of an Arctic specimen and agrees in every detail with
Chun's figures. The somatocyst is long and slender, extending nearly two-thirds up the
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nectosac, and is similar to that in Chun's figure 2. The stem is closely contracted and
only the basal portion is left with a few appendages.

Moser in her new classification of the Calycophorre has transferred this species to a
new genus named Dimophyes, and into a new family called the Dimophyidre. Specimens
with the posterior nectophore in situ, and also its eudoxid have been fully described by
Moser.

Until the voyage of the" Gauss" this species was regarded as a typical Arctic species,
not extending far outside the Arctic circle either in the Atlantic or the Pacific. Maser
now records it over a wide area in the Tropical Atlantic Ocean and also in the Antarctic
regions, showing clearly that it stretches across the oceans from Polc to Pole. An
eudoxid taken at Port Natal is its only record for the Indian Ocean.

26. DIPHYES SUBTILOIDES Lens and Riomsdijk 1908.

The " Sealark" collection contains 11 anterior nectophores of this species, the
largest not exceeding 6 mm. in length, the average size being about 5 mm.

The nectophore has a rounded or blunt apex, without any well-marked longitudinal
ridges. According to the original description, the nectophore is smooth but marked with
five very low longitudinal ridges. My specimens have longitudinal wrinkles due to
contraction and quite sufficient to mask any ridges. There are traces of longitudinal
lines, but they are too indefinite to be recognised as distinct ridges. The nectosac reaches
nearly to the top of the nectophore, and its canal system is of the normal Diphyid type.
The somatocyst in most of the specimens is ovoid, about one-quarter the length of the
nectophore, and connected with the canal system by a minute stalk. Some of the
specimens have the basal end of the stem left in a closely contracted condition. Three
specimens possessed a minute bud 'which should develop into a posterior nectophore.

The margin of the hydrcecium is smooth and without any teeth or lobes, and it is
circular. It extends downwards just beyond the margin of the nectosac and has a slight
slope upwards as shown in Lens and Riemsdijk's figure No. 59. The basal surface of the
hydreecium is slightly convex in all the specimens, with the stem in the centre, so that
there is really no hydroecial cavity. Lens and Riemsdijk state that they found a bud
of the future posterior nectophore and it was the only clue they obtained of its existence.

In the "Sealark" collection there are two little loose posterior nectophores, about
4 mm. long and 2 mm. wide, exactly alike and in good condition. The top of the necto
phore has a circular margin, with a slight depression in the centre. It is just the kind
of top which one would expect to see on the posterior nectophorc of D. eubtiloides. I
selected two small anterior nectophores of D. suhtiloides and placed these loose posterior
nectophores in position and they fitted perfectly.

In these two posterior nectophores the hydrcecial groove runs the whole length of
the nectophore. It is a deep groove going back to the noctosao, and looks just as if
one had cut the jelly of the nectophore with a knife. Externally the ncctophore is smooth,
without any teeth or serrations. There is a longitudinal dorsal ridge present in both
specimens, but it may be artificially formed by the shrinkage of the jelly. It is more
likely that a living specimen would have a slightly convex dorsal facet, bounded by two
lateral lines. The basal margin of the nectophore has a small projecting flap formed by
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the prolongation of the walls of the hydrcecial groove. The nectosac is cylindrical and
extends nearly the whole length of the nectophore. It has a straight, level top, and in
the corner next the hydrcecial groove the pedicel canal enters. Four longitudinal canals
run down the nectosac to the circular canal. Although these posterior nectophores have
every appearance of belonging to D. subtiloides, still we have so far no definite proof,
which can only be obtained by the finding of a perfect specimen with both nectophores
in union.

Diphyes subtiloides is one of the new species taken by the "Siboga" Expedition to
the Malay Archipelago, where over 100 anterior nectophores were found.

Bigelow (1913) in his report on the Siphonophores from the north-western Pacific
has placed Diphyes subtiloides as a synonym of Diphyes truncata Sal's. Mr Bigelow was
kind enough to send me a specimen of D. truncata from the Behring Sea, and after
comparing it with my specimens of D. subtiloides I felt quite certain that the two species
are absolutely distinct. I believe that Bigelow has been led astray by Lens and Riems
dijk's figure No. 60, which shows a broad depression on the ventral side of the hydrcecium.
In all my specimens the margin of the hydrcecium is distinctly circular, without any
indentation or a groove, and this is shown in Lens and Riemsdijk's figure No. 61. More
over the nectophore of the specimen from the Behring Sea has well-marked, conspicuous
ridges, such ridges are not present in D. subtiloides.

Maser (1925), in the synonymy of Galeolaria truncata Sal's, has also placed D. sub
tiloides, but I cannot agree to this.

Lac. Chagos ; Mauritius; Farquhar ; Amirante.

27. DIPHYES BIGELOWI nom en novum.

MlIggicca kochii Bigelow 1!l1l, Trans . Linn. S oc. Lond. Vol. x , p. 340 (Biscayan collection) and Mem. Mus.
Comp. Zool. Vol. X.'C...'(VIII, p. 188, pI. XII, figs. 2-4 (Eastern Tropical P acific collect ion ).

In this collect ion there are five specimens of a species which I regarded at one time
as being quite new, but fortunately I received from Mr Bigelow three specimens which
he had himself identified as M uggicea kochi Will. These came from the Bay of Biscay
and were a part of the collection made by Dr G. H. Fowler in 1900, and reported upon
by Mr Bigelow. The specimens from the Bay of Biscay are identical with mine from the
Indian Ocean. Unfortunately the specimens do not agree with the descriptions and
figures of Muggicea kochi of Will (1844), Busch (1851), Chun (1882), and Moser (1925).
After due consideration I have decided to leave all these under their old name, and to
re-name my specimens after Mr H. B. Bigelow, and thereby get out of a tangle.

The re-christened specimens (D. bigelowi) which I have placed in the genus Diphyes,
as the shape of the hydrcecium is not in favour of their being a ffluggicea, have one
character which has escaped notice. The anterior nectophore has five longitudinal ridges
meeting at the apex, and also two more long ridges which do not come up to the apex,
so there are altogether seven ridges. These seven ridges I have seen quite clearly in
th e specimens from the Bay of Biscay sent to me by Mr Bigelow. Muggicea kochi has
always been described with only five ridges. Another character, which so far has not
been fully considered and made the most of, is the shape and the position of the
hydr03cium. The shape of the hydrcecium as figured by Busch, Chun, and Moser, shows



78 PERCY SLADEN TRUST EXPEDITION

a rather deep bell-shaped cavity into which the stem and its appendages could contract,
with no groove on the ventral side, and also that the top of the hydroecial cavity is well
above the margin of the nectosac. In the figure by Will, which is the figure of the type
species, the top of the hydrcecial cavity is on a level with the margin of the nectosac
and in this respect it resembles the position of the hydroecium of Diphyes bigelowi.
However, as the general shape of the hydrcecium is not similar to that of D. bigelowi,
I think it is best to associate it with .M. kochi of Busch, Chun, and Moser, and regard it
as the type species, rather than use that name for the specimens which I am dealing
with, and thereby save further confusion.

Bigelow in his Biscayan Report states that his Jl[uggicea kochi has five prominent
ridges on the nectophore, but his specimens, as I have pointed out, show seven. The
hydreecium lies wholly below the level of the nectosac, whereas the figures of Busch
and Chun whose names appear in his synonymy show clearly that the hydrcecium is
above the margin of the nectosac. Bigelow in his report on the Eastern Tropical Pacific
Siphonophores states that the specimens from the eastern Pacific are identical with
those from the Bay of Biscay, and he also gives good figures of them. These figures
show very clearly the general appearance of the species and especially the position and
shape of the hydrcecium, but no mention is made of the extra two ridges, which have
still escaped his notice. Bigelow (1913) after the examination of the Siphonophores
from the north-western Pacific decided that his specimens mentioned above under the
name of Muggicea kochi are not that species, but are Diphyes truncata Bars. Mr Bigelow
very kindly sent me a specimen of Diphyes truncata Sars from the Behring Sea. I found
that it had only five ridges on the nectophores instead of seven so that it could not be
identical with the Biscayan specimens. But it does somewhat resemble D. bigelowi in
the shape and position of its hydreecium.

I may here remark, in passing, that I do not think that Bigelow's Diphyes truncata
from the Behring Sea is identical with the true Diphyes truncaia of Bars, unless I have
wrongly identified specimens in my own collection from the Faeroe Channel and off the
west coast of Ireland. His specimen shows that the hydrcecium has a groove on the
ventral side, and there is a distinct hydrcecial cavity, whereas the specimens which I
call D. truncata have the margin of the hydrcecium distinctly rectangular, without any
groove on the ventral side, and there is no hydrcecial cavity.

Bigelow has also linked under D. truncata as a synonym Diphyes subiiloides Lens
and Riemsdijk, but elsewhere in this report I have given reasons for recognising D. sub
tiloides as a good species.

Description of the Anterior N ectophore. The nectophore is conical in shape with rather
thin walls. It has seven ridges, of which five meet at the apex and two terminate a
little way below the apex. A dorsal ridge runs from the apex to the basal margin; two
lateral ridges run from the apex and terminate just above the basal margin; two ventral
ridges run from the apex down to the hydrcecium and form the ventral corners of the
hydreecium. The other two ridges are situated between the lateral and the ventral ridges,
one on each side of the nectophore, and about in line with the dorsal margin of the
hydrcecium. They are a little shorter than the five principal ridges, beginning just below
the level of the top of the nectosac and terminating a little farther from the basal
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margin than the principal lateral ridges. All the ridges show slight serrations along the
lower half of the nectophore, but on the upper half they are usually smooth.

The nectosac is large and has a conical top. Its basal margin is without teeth. The
canal system belongs t o the Diphyid type, a dorso- ventral canal and a pair of looped
lateral canals. The somatocyst extends about half-way up the nectosac. It is long and
slender, on a long thread-like stalk, or short and thick, sausage-shaped, on a short stalk.

The hydreecium is very small, and is just below the level of the margin of the
nectosac. It is bounded on the dorsal side by two lobes. On the ventral side there is a
deep groove which runs a little way up the nectophore, betwe en the two vent ral ridges.
Owing to the groove the hydrce cium is not closed in on t he ventral side. Except for
the two lobes on the dorsal side the margin of the hydrcecium is smooth, being without
teeth.

All the specimens have the stem either completely or very closely broken off. The
largest nectophore measured 12 mm. in length and 5 mm. in widt h.

Loc. Chagos, 0-600 fms. , 1 specimen ; Amirante, 0-750 fms., 2; 0-400 fms., 2.

28. DI PHYOPSIS DISPA R (Chamisso et E ysenhard t) 1821.

Diphyes dispar Chamisso et E ysenhardt 1821, H uxley 1859, Lens and Riemsdi jk 1908 ; Eudoxia lessoni Huxley
1859, F ewkes 1881 ; D ip hyes canvpanulijera Gegenbaur 1860; D iplujopsis compressa H aeckel 1888; Erscea comp ressa
Haeckel 1888 ; Dorumasia picta Ohun 1892 ; D iplujopsis campanulijera Mayor HlOO, Lens a nd Riernsdi jk 1908;
Erscealessoni "layer 1900, Lens and Riemsdi jk l!:l08; D iphqopsis anqustata Agassiz and l\Iayer 1902; E rs cea anqustata
Agassiz and Mayer 1902; D iphyes nierstraszi Lens and R iemsclijk 1908; D iplujopsis ano malia Lens and R iemsdijk
1908; D iplniap sis d ispar Bigelow 1911.

The collection contains two complete specimens, 55 loose anterior nectophores,
nine loose posterior nectophores and about 25 eudoxids. Thi s is a well-known species
with a good list of synony ms. When t he specimens are large it is quite easy to recognise
the species on account of the great width of the nectophores, but small specimens are
liable to be confused with Diphyes boj ani. If attent ion be paid to the following characters
the difficulty of determining small specimens may usually be overcome.

In D. dispar the nectosac of t he ante rior nectophore is prolonged into a distinct
canal-like tube. The top of the hydrcecium curves outwards t owards the ventral side,
and the somatocyst slopes inwards towards the nectosac.

In D. boj ani the nectosac is more conical at the apex. In some specimens it is dis
tinctly conical; in others it may be prolonged into a short t ube, something like that of
D. dispa1·. When t he apex of the nectosac approaches D. dispar in appearance, it is
best t o look at t he position of the hydrcecium and the somatocyst. In D. bojani there
is no curving of th e hydrcecium over t o the vent ra l side, and consequently the somato
cyst is nearly perpendicular and keeps alongside the nectosac.

The posterior nectophores of these two species are also very much alike, especially
when that of D. dispa» is small in size. The easiest and safest method of distinguishing
them is by observing the shape of the flap which covers over the hydrcecial cavity. In
D. diepar t he two sides, at the top, meet in the middle, and are sometimes joined or
stuck together ; then from this point the margin of the flap curves over to the right side
of the hydrcecium. In D. bojani the left side overlaps the right side at the top and the
margin of the flap is straight.

One of the specimens in the collection is like Chun's figure (1892, Taf. 8, fig. 3) of
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Doramasia picta. I have but little doubt that D. picta is only a small D. dispar, especially
as the specimen shows a bud for a posterior nectophore.

The largest anterior nectophore in the collection measured 20 mm. in length and
10 mm. in width, and the largest posterior nectophore was 18 mm. in length and 8 mm.

in width.
The eudoxid stage is well known and may be distinguished by the presence of a

"special nectophore" and a medusiform gonophore with a fully developed umbrella.
The bract, when denuded of its nectophore and gonophores, may be distinguished by its
lateral edges being smooth and curving more or less inwards. The bract may easily be
confused with that of D. chamissonis, which has rather straight lateral edges, with usually
a slope outwards towards the base, and a shallow concavity in the jelly between the

edges.
Loc. This species is widely distributed throughout the tropical and warm regions.

It was taken very many times throughout the cruise of the "Sealark."

29. DIPH YOPSIS BOJANI (Eschscholtz) 1825.

Eudoxia bojani Eschscholtz 1825, Hux1cy 1859; Erstea bojani Chun 1892, Lens and Riemsdijk HJ08, Bigelow
1911; Erscea pieta Chun 1892; Doramasia bojani Chun 1892; Diphycs indiea Lens and Riemsdijk 1908, Diphyes
malayana Lens and Riemsdijk 1908; Diphycs qeqenbaurl Lens and Riemsdijk 1908; Doramasia pietoides Lens
and Riemsdijk 1908; Diphycs bojani Bigelow 1911, Moser 1925; Diphyopsis bojani Bigelow 1919.

The collection contains one complete specimen with anterior and posterior necto
phores in situ (15 mm. long), 45 loose anterior nectophores (largest 14 mm. in length
and 4 mm. in width), 13 loose posterior nectophores (largest about 10 mm. long) and
54 eudoxids.

Bigelow has given a nice series of figures of this species so that its identification has
become fairly easy. He has also connected with it no less than four species dcscribed
by Lens and Riemsdijk, who apparently tried to separate their imperfect specimens
rather than unite them. These superfluous species show clearly all the characters of
D. bojani, and some of their figures are very much like the specimens in this collection.

Diphyopsis bojani is liable to be confused with Diphyopsis dispar, and in my account
of the latter species I have tried to show how to distinguish them. According to Bigclow
and Moser there is a row of small teeth situated on a vertical crest in the middle of the
dorsal wall of the hydrcecium, and by the aid of these teeth it is easy to distinguish
D. bojani from D. dispar. In my specimens in the same position is a thickening of the
jelly into a kind of broad ridge and at the marginal end of it there is usually one spine
or tooth, occasionally two, rarely three, and sometimes none at all.

The anterior nectophores have a long slender appearance. The nectosac is prolonged
into a tube-like extension, which nearly reaches the apex of the nectophore, The somato
cyst is long and varies somewhat in shape and thickness. It runs alongside the nectosac
and reaches nearly to the top of it. The figures given by Lens and Riemsdijk of D.
malayana, D. indica and D. gegenbauri illustrate the specimens found in this collection.

Loc. Chagos; Mauritius; Saya de Malha; Farquhar; Alphonse; Amirante. The species
is widely distributed in the warm and tropical regions of the Atlantic, Pacific and Indian
Oceans.
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30. DIPHYOPSIS OHAMISSONIS (Huxley) 1859.

Diphyes chamiesonie Huxley 1859, Browne 1904, Moser 1925; Diphyopsis weberi Lens and Riemsdijk 1908;
Diphyopsis chamissonis Bigelow 1913.

Lens and Riemsdijk unaccountably failed to recognise this species from Huxley's
original description and figures , so they have described it again as a new species under
the name of Diphyes weberi. I agree with Bigelow that D. weberi is undoubtedly Huxley's
D. chamissonis.

The "Sealark" collection contains seven anterior nectophores (largest not exceeding
8 mm. in length) taken at seven different stations. It was evidently very scarce in the
Indian Ocean at the time of the cruise, and records show that either only a few specimens
are taken or a large number.

The species can be recognised by the great length of the cavity of the hydroecium
which extends about half-way up the nectosac. The cylindrical somatocyst is not so
long as the hydreecium. The opening of the hydroecial cavity is well below the level of
the margin of the nectosac, and its basal margin is rectangular and has a slight slope
upwards. The dorsal and ventral sides of the hydrcecial margin are deeply curved, more
so on the ventral side than on the dorsal side, but the lateral sides are fairly straight.
The nectophore has externally five longitudinal ridges. One dorsal and two lateral teeth
are situated on the margin of the nectosac.

The posterior nectophore is still unknown, but a bud denoting the existence of one
has been detected by Lens and Riemsdijk, and I am able to confirm its presence.

Some of the specimens have a nice series of appendages upon their stem, but the
oldest cormidium is not sufficiently advanced to provide a clue to the eudoxid stage, as
the bracts have not passed beyond the stage figured by Huxley.

Loc. Chagos; Cargados Carajos; Farquhar; Alphonse; between Providence and
Alphonse ; Amirante. The species is well distributed over the Indo-Pacific Oceans, but
it has not been found in the Atlantic.

AN EUDOXID OF A DJPHYOPSIS PROBABLY BELONGING TO D. OHAMISSONIS.

After the preliminary sorting of the specimens of the whole collection, I found that
I had placed in the same bottle under the name of Diphyopsis dispar some eudoxids
which evidently did not belong to that species. Though very much like the eudoxids
of D. dispar in appearance they possessed certain characters by which they could be
distinguished from them. I believe that I am now able by circumstantial evidence to
show their connection with the polygastric generation of D. chamissonis, but it must
be clearly understood that I have no direct proof.

Some years ago Mr James Hornell kindly sent me some bottles containing plankton
taken during December 1905, along the coast of Okhamandel, Gulf of Cutch, on the
western coast of India. In that series of tow-nettings I found two species of Siphono
phores, namely, Bassia bassensis and Diphyopsis chamiesonie, and along with them a
large number of eudoxids, which looked very much like the eudoxid of D. dispar. It
was evident that D. chamissonis and this eudoxid were quite common along the coast
of Okhamandel during the month of December, but there was no trace of the polygastric
generation of D. dispar, nor of any other Diphyid, except Bassia. I suspected, at the
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time that these eudoxids had some connection with D. chamissonis, but as none of the,
specimens were in good condition I failed to determine them with any degree of certainty.

In the" Sealark " collection many of the eudoxids in the bottle labelled "D. dispar"
were in good condition, so that the material could be relied upon. On comparing, side
by side, the eudoxids from Okhamandel with those in the" Sealark" collection, I soon
discovered that there were two distinct species in the bottle labelled" D. dispar." One
species, without doubt, being D. dispar, and the other identical with all the eudoxids
from Okhamandel. If one were examining living specimens of these two species of
eudoxids, it is probable that they would at once have been recognised as distinct species,
and one would have had no difficulty about finding characters suitable for their identifica
tion. In the case of preserved specimens it is often otherwise, as one does not know how
much may be safely allowed for changes due to preservation, contraction and general
shrinkage. They often considerably alter the shape of such soft-bodied animals. It was,
afterwards, clear to me that I had made too great an allowance for the results of pre
servation when I sorted out the eudoxids of D. dispar and consequently I mixed the
two species.

When the bracts only are compared together the differences seen are very slight.
In D. dispar the two sides, over the upper and solid part of the bract, curve more or
less inwards towards one another, and the space between the edges lessens towards the
bottom. In the other species the two sides are more or less straight with a tendency
to widen outwards towards the bottom. The gelatinous surface between the edges is
distinctly concave, but in D. dispar it is usually flush with the edges or even convex.

Both eudoxids have a "special nectophore." The top of the special nectophore of
D. dispar is lower down the bract than that of the other species, and this brings about
a very useful character, which is quite constant, for separating at a glance the two
species.

The canal leading from the bract to the "special nectophore" runs downwards in
D. dispar, and the apex of the nectosac is below the level of the place where the canal
leaves the bract. In the other species the canal has a course nearly horizontal and the
tip of the nectosac is ent irely above the level of the canal.

The gonophores of D. dispar have a fully developed umbrella, with marginal teeth,
but in the other species the umbrella is absent. This is a distinct character when the
gonophores are present, but when they are absent then the position of the above-men
tioned canal is a safe guide.

The "Sealark" collection contains t en specimens of this eudoxid ; the largest
measured 5·5 mm. in length and 2 mm. in width. The largest specimen from Okhamandel
measured 7·5 mm. in length and 2·5 mm. in width. The somatocyst is usually long and
cylindrical, but it varies very much in shape and size.

Moser (1925) gives a figure of the eudoxid of Diphyopsis chamissonis and my speci
mens agree with it, thereby confirming my identification of the eudoxids taken at
Okhamandel and in this collection.
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31. AGALMA OKENI Eschscholtz 1825.

Agalma breve Huxley 1859 ; Orystallodes vitrea Haeckel 1888; Agalma pourtalesii Mayer 1900; Orystallomia
polygonata Lens and Riemsdijk 1908; Agalma okeni Bigelow 19l1.

There are seven specimens, the longest being less than 20 mm. in length, and all in
bad condition through the loss of nearly all their nectophores and bracts. The neeto
phores are angular externally and the nectosac is prolonged into two lateral lobes. The
bracts are solid and thickest on the distal side. Two show the characteristic thick margin
shaped in facets as figured by Bigelow (1911, pl. 17, fig. 10). All the specimens have
tricornuate tentilla. No gonophores present.

Loc. Mauritius; Farquhar. This species inhabits the tropical and warm regions of
the Atlantic and lndo-Pacific Oceans.

32. AGALMA ELEGANS (Sars) 1846.

Agalmopsis elegans Sars 1846 partim ; Agalmopsis sars ii Kolliker 1853 ; Agalma sarsii Leuckart 1854; Agalma
elegans F ewkes 1881 , Bigelow 1911.

A single specimen, from Chagos Archipelago, contracted within 3 mm., is probably
Agalma elegans. It has lost all its nectophores, but has a small bract left. The bract
belongs to the type found on A. elegans; it is rather thin and leaf-shaped, but thick
in the middle. The tentilla belong to the tricornuate type.

This is a well-known species in the North Atlantic and Mediterranean.
It has been recorded by Bedot for the Malay area and by Bigelow for the Eastern

Tropical Pacific.
33. ANTHOPHYSA ROSEA Brandt 1835.

Anthophysaformosa Lens and Riemsdijk 1908 ; Anthophysa rosea Bigelow 19l1.

A single colony was taken at the surface off Saya de Malha Banks. Owing to the
poor condition of the specimen it is difficult to make a satisfactory determination of
the species. It is probably A nthophysa rosea. The twisting of the bracts round the
pneumatophore and the absence of any definite stem indicate the genus Anthophysa.
The colony is less than 5 mm. in diameter, and it has a few male gonophores. It is
widely distributed in the tropical regions and was taken by the" Siboga" in the Malay
area.

34. RHIZOPHYSA E Y SENHARDTI Gegenbaur 1860.

Rhizo]Jhysa flliformis Huxley 1859 (non F orskal): Rhizophysa eysenhardtii Gegenbaur 1860, F ewkes, 1883,
Lens and R icm sdijk 1908, Bigelow 19l1; Nec top hsjsa wyvillei Haeckel1888, Agassiz and Mayer 1902.

A single specimen was taken off Saya de Malha and preserved in alcohol. It is in
a fairly good state of preservation, but has apparently lost most of its appendages.
From the size of the pneumatophore (3 mm. in length and 2 mm. in width) it is a small
specimen though not a young one, as two fairly advanced gonodendra are present upon
the contracted' stem. There are also a siphon and a tentacle upon the stem. The tentacle
has the appearance of not having completed its development. At its distal end is a
filiform tentillum and close by a row of small protuberances which are probably tentilla
at an early stage of development.

This species was taken by H uxley in the Indian Ocean, and it has been recorded
from the Malay area; and from the Tropical Pacific and Tropical Atlantic Oceans.

II-2
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35. PHYSALIA UTRICULUS (La Martiniere) 1787.

Medusa utriculus La Marbiniere 1787; Physalia 1ttriculus Huxley 1859, Lens and Riemsdijk 1908, Bigelow 1911.

There are 35 specimens of Physalia in the collection and many of them are in very
good condition. They form a series of small specimens with pneumatophores from
10--50 mm. in length. All have one main tentacle and a number of small tentacles,
which do not approach in length and thickness the great main tentacle. Many of the
specimens have gonodendra in different stages of growth, but none show the fully-ripe
adult condition.

Lens and Riemsdijk call attention to a "remarkable polypoid structure" possessing
a mouth and situated on the main stem of a gonodendron. The organ is, no doubt, a
siphon (gastrozooid) as they have suggested. They have, however, put forward a view,
on the strength of the presence of this siphon, that the main branch of the gonodendron
is a part of the stem of the siphosome and that the side branches are real gonodendra.
I have found a gonodendron with two siphons, one above the other, not on the same
branch. The occurrence of one or two siphons on the gonodendra is not uncommon and
it is quite likely that a gonopalpon may at times develop into a siphon.

There are probably only two species of Physalia; one, P. utriculus, with one main
tentacle inhabiting the Indian and Pacific Oceans; the other, Physalia physalis Linn.,
with several main tentacles, belonging also to the Atlantic fauna.

As Physalia is completely at the mercy of the winds, having no means of sinking
below the surface, it drifts hither and thither in the tropical oceans. Sometimes ship
wrecked by the thousands on a lee shore, sometimes drifted far away into the cold water
areas where it must slowly die. At Diego Garcia in the Chagos Archipelago Physalia
was washed ashore and formed a piled-up ridge over a foot broad.

3H. V ELELLA sp.

There are five small Velella in the collection, but they are too young and small for
making a satisfactory determination of the species. The largest measured 13 mm. in
length and 9 mm. in width. It has a triangular crest about 7 mm. high. The margin of
the disc has an oval outline. Two specimens have a N.W. crest and three have a S.W.
crest.

Bigelow recognises at least two species, namely, Velella velella Linn, for the Atlantic,
and V. lata, Chamisso et Eysenhardt, for the Pacific. Wc have still to find out whether
a third species inhabits the Indian Ocean, or whether this Velella is similar to OIlP of
the above-mentioned species.

During the cruise of the "Sealark" in the Indian Ocean there must have been 11

scarcity of Velella, but it is interesting to note that the "Siboga" in her long cruise
through the Malay Archipelago only obtained five small specimens.
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SOME time ago the Ptiliid Coleoptera collected in the Seychelles Islands by the Percy
Sladen Trust Expedition were handed to me by Dr Hugh Scott for examination. After
critical study, which entailed many visits to the British Museum and other places in
order to compare specimens with authentic types, the following report has been drawn
up for publication. The material includes 13 species, representing eight genera. It
has been found necessary to describe ten of the species as new to science; in two instances
this has been done on single examples, but they are so distinctive that it was deemed
advisable to affix definite names to them, rather than to put them on one side and
await further material. The three species which are not new are Ptiliolum [Ptilium]
rufotestaceum, Matth., described from Grenada, RW.I.; Actidium lineare, Matth., de
scribed originally from New Zealand (in the Seychelles this insect was found only in
seaweed on the beach, but it is not stated in the original description whether this was
the case in New Zealand also); and Acrotrichis ovatula, Motsch., known from Madeira
and the Canaries.

As regards the habitats of the Ptiliidse in the Seychelles: three species (Actidium
lineare, Matth., Actinopteryx acuminata, n. sp. and A. rufescens, n. sp.) were obtained
only on the beach from seaweed, in which they were taken in numbers; the remainder
were all found at elevations of at least 800-1000 feet or considerably above, either in,
or near to, the endemic forests. In particular, Ptiliodes pruinosus, n. sp., was collected
in some numbers at altitudes of 1200-1500 feet in the forests of Silhouette, 14 out of
18 examples having been taken from decayed heads of felled endemic palms (Verschaf
feltia). Ptinella impressicollis, n. sp., also appears to be confined to the high forests,
where 20 examples were taken in Silhouette and Mahe, including several from under
the bark of an endemic tree, a fallen "Bois Rouge" (TVormia ferruginea), and several
others from a rotting branch, the species of tree in this case not being recorded. Ptinella
concinna, n. sp., and Acrotrichis ooatula, Motsch., were obtained only in very small
numbers, the specimens of both having been swept from fern in cultivated ground near
the edge of the forest, at an elevation of over 1000 feet, in Mahe ; and at least 4 speci
mens (that is, half of the total material) of Acrotrichis brunnea, n. sp., were collected in
the same manner and the same place.

In one species, Ptinella impressicollie, the material includes both apterous and fully
winged examples. One more is thus added to the small number of Seychelles Coleoptera
in which reduction or absence of the hind wings has been noted; but the co-existence
in one and the same species of individuals with these organs fully developed, reduced or
absent is characteristic of this genus in other parts of the world.
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A first set of the material, including the TYPES of all new species, will be placed in
the British Museum; other sets will be in the Cambridge University Museum and in
the hands of the author.

The naming and order of genera used by E. Csiki in his general catalogue of the
family (Coleopt. Cataloqus, Junk and Schenkling, part 32, 1911) is followed throughout
this paper.

PTENIDIUM, Er.

1. Ptenidium. reticulatum, n. sp.

Ovate, convex, castaneous, covered with large meshed reticulations and indistinct
shallow scattered punctures, with shining interspaces and a very short white hair arising
from each puncture. Head large, more densely reticulate than rest of body; eyes black
and large; antennse moderate, longer than head and thorax together, pale, with basal
segments darker and with a two-segmented club. Thorax broad, nearly twice as broad
as long, broadest near base, gently rounded from apex to base, distinctly margined
on sides and base, base almost straight with angles bluntly rounded; scutellum reticulate
but with no trace of punctures. Elytra ovate, broadest before middle, hardly as broad
at their widest part as thorax, but twice as long as head and thorax together; ap
pearing as if strongly margined at the sides for half their length, but this margin is really
the border of the metasternum; in the apical half the elytra are sharply bent inwards
at the sides, appearing from the upper side as if strongly excavated, but on viewing
them from the underside it is seen that they are bent inwards to fit closely to the contour
of the abdomen, and are only finely margined throughout their whole length. Underside
uniformly castaneous, with large meshed reticulations similar to those of the upper
side; legs short, stout, of same colour as body, and showing similar sculpture. Wings
of the ordinary Ptiliid-shape and fairly large. L. 0·75 mm.

The short stout legs, uniform colour and characteristic sculpture will readily distin
guish this species. Should more material eome to hand and further study of it be possible,
it might prove necessary to erect a new genus for this insect.

Loc. Seychelles. Mahe: x.-xi. 1908, from near Morne Blanc, about 800 feet or more,
1 example.

THROSCIDIUM, Matth.

2. Throscidium. testaceum, n. sp.

Oblong-ovate, convex, evenly rounded, testaceous, shining, asperate, with long pale
hairs. Head large, testaceous, with eyes black, and surface thinly and not strongly
asperate, covered with long white hairs. Thorax convex, strongly rounded to base,
widest at base, angles slightly produced, surface thickly asperate with interspaces
reticulate. Elytra twice as long as thorax, convex, as wide as thorax, evenly rounded
from base to apex, widest about middle, distinctly asperate and reticulate (the re
ticulations having the appearance of imbricate scales with apex raised), covered with
moderately long pale hairs. Underside and legs testaceous. L. 0·65 mm.

This species is easily recognised by its pale colour and the imbricate appearance of
the asperate reticulations.
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Loc. Seychelles. Mahe: Cascade Estate, 800 feet or above, 25 specimens; from near
Morne Blanc, 800 feet or over, x.-xi. 1908, 1 example.

3. Throscidium brunneum, n. sp.

Oblong-ovate, convex, brown, asperate, with long pale hairs. Head large, brown,
moderately thickly and strongly asperate. Thorax convex, evenly rounded to base,
broadest at base, thickly and strongly asperate, with hind angles not produced. Elytra
twice as long as thorax, widest at base, evenly rounded to apex, with imbricate and
asperate reticulations. Underside brown with testaceous legs and antennee. L. 0·60 mm.

Smaller and darker than T. testaceum, with differently shaped thorax and elytra.
Both species have the imbricate and asperate reticulations, which strongly suggest the
scales of a pine cone.

Loc. Seychelles: Silhouette, Mahe, Silhouette: forest near Mont Pot-a-eau, about
1500 feet, viii. 1908, 1 specimen. Mahe: Cascade Estate, 800 feet or more, 3 examples.

PTILIOLUM, Flach.
4. Ptiliolum castaneum, n. sp.

Oblong, convex, slightly depressed, reddish-brown, coarsely tuberculate, clothed
with pale hairs. Head large, about as broad as thorax, reddish-brown with labrum
yellow, surface tuberculate but not so coarsely or closely as that of the thorax; an
tenure long, pale yellow. Thorax convex, slightly depressed in centre, strongly rounded
at sides with hind angles blunt, widest in middle, closely and coarsely tuberculate.
Elytra convex, slightly depressed, broader than thorax, evenly rounded from base to
apex, widest before middle, as coarsely but hardly as closely tuberculate as thorax,
the wings showing through as black lines. Legs long, stout and darker yellow. L. 0·57 mm.

This little species is distinct by its ruddy colour and coarse sculpture; the legs also
appear unusually long and stout.

Loc. Seychelles. Mahe: forests of Mare aux Cochons district, 1500 feet or more,
L-ii. 1909, 2 examples; Cascade Estate, 800 feet or more, 1 specimen.

5. Piiliolusn. rufotestaceuni (Matth.).
Ptiliuln rujotestaccum, l\lntth. .'11111. Mag. Nat. nt«. (6), xiii, p. 341, 1894 ; id. Trichopt. Suppl. pp. 79,88,

I!JOO ; Cs iki, Coleop t, Cat. p art. :12, p. 18, 1911.

Lac. Seychelles. Silhouette: Mare aux Cochons plateau or forest near by, about
1200 feet, ix. 1908, 2 examples.

Described from Grenada, B.W.I.
It is necessary to remove this species from the genus Ptilium, as the metathoracic

episternulll is almost invisible from the underside, and is narrow and parallel-sided, a
feature which is diagnostic of the genus Ptiliolum:

12

ACTIDIUM, Matth.
6. Actidiurn lineare, Matth,
A ctidiuni linea re, Mntth. Gist. Ent . i, p. 2!lli, 1874; id. Tr icllOpt. Suppl. pp . 89, 91, 1900; Csiki, Coleopt. Cat.

part sz, p. 28, 1!J11.

Loc. Seychelles. Anonyme Island (a small coconut-planted islet off the coast of
Mahe), from seaweed on the beach, i. 1909, 11 examples.

Described from New Zealand.
TRANSACTIONS, VOL. XIX, PT.!.
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PTILIODES, Matth.
7. Ptiliodes pruinosus, n. sp.
Elongate, parallel, moderately convex, castaneous, apparently finely reticulate all

over, but entirely covered with a dense bluish bloom which obscures the sculpture,
thickly clothed with short white hairs. Head large, broad, broader than long, darker on
disc, with eyes black and composed of large facets; antennee dirty yellow, about as long
as head and thorax together, basal segments elongate, seventh to ninth globose, club
two-segmented. Thorax about twice as broad as long, broader than head, evenly
rounded at sides, broadest in middle, almost straight at base, with angles obtuse.
Elytra longer than head and thorax together, narrower at base than thorax, widest
in middle, evenly rounded from base to apex. Underside uniformly brownish-yellow;
abdomen longer than elytra; metasternum reticulate; legs yellow. L. 0·62 mm.

This insect at first sight strongly suggests a dark Ptinella, especially as regards the
character of the underside; but the short antennas, evenly rounded thorax and longer
elytra separate it from that genus. The dense bloom is very striking and gives the creature
an appearance very different from that of any other member of the Ptiliidse,

Loc. Seychelles. Silhouette: forest near Mont Pot-a-eau, about 1500 feet, viii. 1908,
1 example; Mare aux Cochons, 1200 feet or more, ix. 1908, 3 specimens; from decayed
heads of felled endemic palms (Verschaffeltia) in the forest above Mare aux Cochons,
over 1200 feet, ix. 1908, 14 examples.

PTINELLA, Motsch.

8. Ptinella impressicollis, n. sp.

Oblong, parallel, impressed, testaceous, clothed with yellow hairs. Head large,
obtuse, reticulate and tuberculate; antennre pale yellow. Thorax broader than long,
broadest in middle, strongly contracted towards base, slightly constricted, with hind
angles produced, strongly tuberculate and reticulate with two distinct longitudinal
impressions on disc. Elytra longer than head and thorax together, evenly rounded from
base to apex, widest in middle, with two impressions on disc, strongly tuberculate and
distinctly reticulate. Legs pale yellow. L. 0·78 mm.

This insect varies in colour, apparently according to the age of the specimens. Some
examples are apterous and some winged, the wings in the latter case showing through
the elytra as black lines.

Lac. Seychelles: Silhouette, Maho, Silhouette: f) examples from forest near Mont
Pot-a-eau, circa 1500 feet, viii. 1908; 3 from under bark of fallen " Bois Rouge" (Wormia
ferruginea) in forest, at over 1000 feet, 6. viii. 1908; 6 from a rotting branch in the high
forest above Mare aux Cochons, 24. ix. 1908. Mah6: 1 from high forest of Morne Blanc
and Morne Pilot, 1000-2000 feet, x.-xi. 1908; 4 from forest between Trois Freres and
Morne Seychellois, 1500-2000 feet, xii. 1908; and 1 from Mornc Blanc, about 800 feet
or more, x.-xi. 1908.

9. Ptinella concinna, n. sp.

Elongate, depressed, castaneous, clothed with pale hairs. Head large and broad,
reticulate, almost invisibly tuberculate; antennro pale yellow. Thorax broader than
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long, broadest at middle, contracted to base, slightly constricted, with hind angles
produced, strongly reticuJate and finely tubercuJate, with slight impression on disc.
Elytra longer than head and thorax together, broadest behind middle, slightly depressed
on disc, reticulated in wide meshes, slightly tubercuJate, margined at sides and slightly
rounded to apex. Legs pale yellow. L. 0·60 mm.

A smaller, darker and much less distinctly impressed and tubercuJate species; only
1 example taken.

Loc. Seychelles. Mahe: Cascade Estate, iii. 1909; the specimen was swept from fern
in cultivated country near the edge of the forest, at an elevation of over 1000 feet (cf.
Acrotrichis ovatula and A. brunnea).

ACROTRICIDS, Motsch.

Trichopteryx, Kirby and Spence (nec Motsch.), et auctt.

10. Acrotrichis ovatula, Motsch.
Acrotrichis ovatula, Motsch, Bull. Soc. Nat. Moscou, xli, ii, p. 175,1868; Matth. Trichopt. Illustr. p. 28, 1872;

Csiki, Coleopt. Cat. part 32, p. 49,1911.
Trichopteryx ovatula, Matth. op. eit. pp. 116, 124, pI. 29, fig. 11, 1872; id. Trichopt. Suppl. p. 42, 1900.

Loc. Seychelles. Mahe: 2 examples from Cascade Estate; one has no further data
except" 800 feet or over," the other was swept from fern in cuJtivated land near the
edge of the forest, over 1000 feet, iii. 1909 (cf. Ptinella concinna and Acrotrichis br'unnea).

Described from Madeira and recorded also (teste Csiki) from the Canary Islands.

11. Acrotrichis brunnea, n. sp.

Ovate, convex, covered with yellow pubescence. Head smooth, shining, pitchy
with mouth reddish; antenna; short, moderately stout, pitchy-red with basal segments
paler. Thorax broadest at base, angles slightly produced, pitchy with angles reddish,
strongly asperate and reticuJate. Elytra longer than head and thorax together, strongly
asperate with interspaces reticuJate, apices separately rounded, reddish-brown. Under
side pitchy-red; legs testaceous. L. 0·90 mm.

Closely related to, but quite distinct from, A. atomaria, De G.
Loc. Seychelles: Silhouette, Mahe. Silhouette: 3 examples from forest near Mont

Pot-a.-eau, about 1500 feet, viii. 1908; 1 from Mare aux Cochons plateau or forest near
by, about 1200 feet, ix. 1908. Mahe: 1 from near Morne Blanc, about 800 feet or more,
x.-xi.1908; 7 examples from Cascade Estate, iii. 1909, at least four of these having been
swept from fern in cultivated land near the edge of the forest, over 1000 feet (cf. Ptinella
concinna and Acrotrichis ovatula; the examples of all these three species with the same
data may have all been taken on the same occasion).

ACTINOPTERYX, Matth.

12. Actinopteryx acuminata, n. sp.

Oblong-oval, depressed, covered with pale pubescence. Head large, black, finely
reticulate; antennro long, pitchy-testaceous. Thorax large, twice as broad as long,
broadest before base, with hind angles produced into an acute point, black with angles
rufous, surface finely reticulate. Elytra longer than head and thorax together, broadest

12-2
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at base, more densely pubescent and strongly asperate, pitchy-black. Underside uni
formly pitchy, with femora pitchy, tibire and tarsi pitchy-testaceous. L. 0·78 mm.

Differs from A. fucicola in its smaller size, darker antennas and femora, longer angles
of thorax and different sculpture.

Loc. Seychelles: Long Island and Anonyme Island (two cultivated islets off the
coast of Mahe}; 2 specimens were found in seaweed on the beach at Long Island, vii.
1908, and 12 examples in seaweed on the beach at Anonyme Island, i. 1909.

13. Actinopteryx rufescens, n. sp.

Oblong-oval, convex, covered with yellowish pubescence; head pitchy-black,
asperate; antennas long, clear testaceous. Thorax large, about twice as broad as long,
broadest at base, with hind angles very strongly produced, pitchy-black with angles
rufous, surface distinctly asperate. Elytm longer than head and thorax together,
broadest at base, densely pubescent and strongly asperate, rufous. Underside uniformly
testaceous; legs testaceous. L. 0·82 mm.

Readily separated from all other species by the strongly produced hind angles of the
thorax, and by the latter being longer and asperate, almost as strongly sculptured as
the elytra.

Loc. Seychelles. Anonyme Island (off the coast of Mahe), 23 examples from seaweed
on the beach, i. 1909.
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INTRODUCTION.

THE Chretognatha collected by the" Sealark" in the Indian Ocean in 1905 were entrusted
for preliminary description to Mr Harvey, and to him must be assigned the credit of the
very laborious work entailed in the first working through of large numbers of specimens.
This author also drew up an account of the distribution of the species based on his
original identifications. This preliminary work was completed by 1910. Since this time
a large amount of further systematic and distributional work has been done on the group,
more particularly by Ritter-Zahony, Michael, and Germain and J oubin. Professor J.
Stanley Gardiner recently handed over the collection with the preliminary report to the
senior author, who has worked over the collection again in the light of the more recently
acquired knowledge, and this account is therefore the outcome of the work of both
authors.

The material was preserved in formalin, the best preservative for this group, and the
condition of the specimens was, on the whole, very good. A list of literature is given
which contains the principal papers consulted. The work of Fowler, Ritter-Zahony, and
Michael forms an extensive and reliable basis for any systematic work on this group.
The specimens used by Doncaster for his description of the "Chretognatha of the
Maldive and Laccadive Archipelagoes" were also examined again by Mr Harvey.

The classification used in this account is the result of the revision of the group by
Ritter-Zahony (1911 A), with the later additions of Germain and Joubin (1912), and
finally summed up by Michael (1919). The drawings have all been made with the aid of
a camera lucida in order that the correct proportions should be represented. In order
to facilitate the work of comparison with other collections, and to help in the fixing of
the limits of variation shown by the various species, a table of formulee has been given
for each species here described. The five columns give the measurements suggested by
Fowler in his" Biscayan" and" Siboga" reports. The first column gives the length of
the specimens in millimetres (forms of various sizes being included). The second gives
the proportional length of the tail, measured from the septum to the extremity of the
tail fin. This is expressed as a percentage of the entire length of the specimen. The re
maining three columns deal with the armature. The first gives the number of jaws, the
second the number of anterior teeth, and the third the number of posterior teeth.

Of the seven genera now allowed for the group four are found in this collection. The
largest genus, Sagitta, contains twenty-two or twenty-three species generally considered
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valid at the present time, and of these fourteen are represented in this collection. Of
the total of thirty-two species for the whole group recognised by Michael (1919), eighteen
are found in the" Sealark" material.

In the systematic portion of this paper the principal points are the discussions of
the position of S. hispida, Conant, and of S. robusta, Doncaster, both of which have been
somewhat indeterminate owing principally to incomplete original descriptions, and the
drawings not being to scale. These species could be treated at length because of the
large number of well-preserved specimens in this collection, and the help afforded by a
re-examination of the specimens described by Doncaster. A comparatively new species
of Eukrohnia (richardi) was also found in the present collection, this being the second
record of its occurrence since the original description. In the part dealing with the
distribution of the species the opportunity has been taken of again pointing out the
homogeneity of the chsetognathan fauna of the lndo-Pacific region. The records of this
collection go to strengthen this uniformity. The vertical distribution of the species, so
far as the figures can be relied upon, is essentially in agreement with the records of
previous expeditions.

PART I: SYSTEMATIC.

Genus SAGI'l'TA , Quoy and Gaimard, 1827.

1. Sagitta bedoti, Beraneck, 1895. (Figs. 1, 2.)
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Fowler, 1906; Ritter-Zahony, 1911 A; Michael, 1919. S. bipunctata, Aida, 1897. S. polyodon, Doncaster, 1902.

The presence of a short collarette in this species as described by Ritter-Zahony and
Michael is confirmed. The corona ciliata is long and sinuous. A re-examination of
Doncaster's S. polyodon confirms the fact that this is certainly synonymous with the
present species. The points of the seizing jaws have a blunt curved tip. The posterior
teeth are narrow and very closely set. The teeth have uneven tips, the exact form
depending a good deal on the position in which the tooth lies. This character is more
distinctly seen in the anterior teeth. Formulas are as follows:

11·5 mm. 26 o 10 23 \)·5 mm. 2fi
11 27 (j-i 12-13 2(j-28 !l 28
10·5 28 i 10 20 8·5 20
10 25 i 9 23 8 25-31

2. Sagitta bipumctata, Quoy and Gaimard, 1827. (Fig. 3.)
This species was present in small numbers only, and all the specimens were small.
1l·5 mm. 26 o t 13 \)·5 mm. 2(j 10 7 13
11 27 9 7 14 0 28 0-10 7-8 13-15
10·5 28 !) 7 13-15 8·5 2!) 10 o 12
10 27!) i 14 7·5 27-29 9-10 5-0 11-12

The tail segment is relatively rather longer than is usually described for this species,
though Germain and Joubin (1916) say that it may be as long as 27 per cent. of the total
length, and Ritter-Zahony (1911 A) gives 28 per cent. as the length for one specimen.

3. Sagitta decipiens, Fowler, 1905. (Fig. 4.)
Ritter-Zahony, 1909 A; Michael, 1911; Rittor-Zahony, 1911 A and 1911 B; Michacl, 19U1. S. Bibogre, Fowler.

1906.

These specimens agree very well with Michael's re-description of the species (1919,
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P: 254). There appears t o be no doubt that Fowler 's S . sibogee is synonymous with this
species. The corona ciliata appeared only in traces and was oval-shaped. The following
formulas are for 10 specimens:

13·5 mm. 26 6 8 16
13 21-23 6 8 15-17
12·5 24 6 9 16
12 25 6 8-9 16-19

8'5 29 5-6 8 16

4. Sagitta enflata, Grassi, 1883. (Fig. 5.)
Fowler , 190U; Ritter-Zahony, 1909 D, 1911 A, and 1911 B; Michael , 1911 ; Germain and J oubin, 1916; Miehael,

1919. S. gardiner i, Doncaster, 1902.

A considerable number of very well-preserved specimens left no doubt as to this
species. The four specimens which Doncaster described as S . gardineri have been re
examined, and it is quite evident that these should be referred to the present species.
The formulee agree very well with those given by Fowler (1906), and by Michael (1919)
for his Philippine specimens.
mm. mm. mm.
25 20 8 7 11 16·5 18-21 9 8- 10 11-14 13 19-23 9 6-9 11-16
21 17-19 8-9 7-9 10-14 16 22 9 9 16 12·5 20 9 7-9 15
20 17 8 8 13 15·5 19 9 8-9 13 12 17-21 8-9 7 9-13
18-5 24 8 8 14 15 20 9 8 16 11·5 17-22 9 7 9-11
18 19 8 9-10 13 14·5 21 8-9 7-9 11-15 10·5 19 8 8 12
17·5 17 8 8-9 13 14 21 9 7-10 12-16
17 18 8 9 14 13'5 22 9 8 15

5. Sagitta hexaptera, d'Orbigny, 1843. (Figs. 6, 7, 8, 9.)
Fowler, 1906 ; Rit ter-Zahon y , 1908, 1909B, 1911 A a nd 1911 B ; l\lich ael , 1911 and 1919; GermainandJoubin, 1916 .

These corresponded on the whole with Michael's (1911) description of the species.
In some specimens the posterior fins were evenly rounded, and in others triangular. In
the latter forms the fins were widest just behind the septum. There is considerable
variation in the number of seizing jaws and posterior teeth, the former varying from
4 to 10, and the latter from 1 to 6. The anterior teeth are much more regular, the usual
number being 3. The number and appearance of these teeth as described by Michael
(1911) form a very distinctive character of this species. No specimens were found in
which all the anterior and posterior t eeth were absent, as described by Michael (1919).
The corona ciliata was almost entirely confined to the head.

n un, nun. nun,
48 iu 7 3 4-5 31 ·5 21 8 -t 3 18 22 9 3 3
43 22 5 3-4 4 31 19 5 3 4 18 25 6-7 3 5
43 IS 4 I 2 30 22 7 2 I 18 22 8 3 3
41 15 7 3 3 30 23 6 3 6 17·5 23 9 3 3
aIJ 20 5-6 3 5 29 22 8-9 3-4 2-3 17 25 5 2 2
38 20 6 2-3 4-5 28 21 7 4 6 17 23 9-10 3 3
38 18 4 2 2 27·5 22 8 3 3 16·5 24-27 9 2-3 2
37 19 7 3 1 25 24 !J 3 3 15 23 7-9 2-3 2
35 21 7 3 1 23 ·5 21 8 3 6 14·5 23 7-9 2-3 2
34 21 7-S 3-4 5-6 23·5 23 10 3 2 12·5 24 9 3 2
34 23 5 3 4 22 23 7-S 3 3-6 10 25 9 3 2
33 20 7 4 2 20 '5 19 7 3-4 5
32 21-23 7-8 3-4 5-6 19 24 S-9 4 3-6

It will be seen that these formulse show the combinations ascribed to S. magna, Langer-
hans, 1880, and S. tricuspidata, Kent, 1870, as well as the typical formula for S . hexaptera.
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This confirms Fowler's contention that the first two are synonymous with the present
species (Fowler: 1906).

6. Sagitta hispida, Conant, 1895. (Figs. 10-17.)

The position of this species is somewhat involved. Conant's original description is
inadequate, and his figure is not entirely trustworthy. This has led to a certain amount
of confusion. Aida (1897) recorded this species from Misaki, but his figure is not good,
and the identification is doubtful. Doncaster (1902) also recorded the species from the
Maldives, but added little to the description except to mention the presence of a collarette,
and a larger number of teeth compared with Aida's specimens. Doncaster gave no
drawing. Fowler (1906) questioned the validity of the species after an examination of
the published descriptions. This author suggested that, whilst hiepida, Conant, might
be a valid species, hispida, Aida = robusta, Doncaster, and hispida, Doncaster = neglecta,
Aida. He also mentioned that he may himself have confused hispida with robusta or f erox
in the "Siboga" collections. Michael (1911) obtained a specimen identified by Conant as
hispida, and comparing this specimen (which was badly preserved) and Gonant's descrip
tion with the descriptions of robusia by Doncaster (1902) and Fowler (1906), came to
the conclusion that these were synonymous, and that robusta must be considered as a
synonym, hispida having the prior claim by the rules of nomenclature. The question of
the validity of S. robusta, Doncaster, will be mentioned below when this species is under
discussion.

With regard to 8. hispida, Conant, the study of a number of specimens in this
collection goes to show that this species must be considered valid, and, in fact, it is so
well marked by its general charact erist ics that it can easily be picked out from all others.
The body, lateral fins, tactile organs and caudal fin correspond in general with Conant's
description, but differ in a few details. The anterior fins reach the ventral ganglion, but
the posterior fins do not reach the vesiculse seminales. In both these points the specimens
examined differ from Conant. A re-description of the species is here given.

General characters. The specimens varied in length from 8 mm. to 12 mm. The head
is distinctly broader than the body, and there is no neck. The collarette is well marked
and long, extending from half-way to two-thirds or slightly more of the distance from
the neck to the ventral ganglion. The body is fairly transparent, and some specimens
might almost be taken for slender transparent rolrusla. The body is equally wide to the
septum from which it tapers gradually to the posterior end. The body is firm, and the
muscles strong. The tail is from 23 per cent. to 30 per cent. of the total length and tail
to ventral ganglion is 67·3 to 69 per cent.; width of body is 5·5 to 6 per cent. The hispid
feature of this species is well marked, and the disposition of the tactile organs 011 the
posterior lateral and tail fins agrees with Conant's description. The tactile bodies are
distributed over the posterior third of the lateral fin, and there are six of these structures
on the tail fin arranged in a symmetrical triangular fashion (figs. 10 and 11). The corona
is long and sinuous, extending back from beyond the eyes two-thirds of the distance to
the ventral ganglion.

Anterior Fins. These are rayed throughout. Beginning at the ventral ganglion they
are narrow, and gradually broaden out to the posterior end. The position of greatest



BURFIELD AND HARVEY-CHiETOGNATHA 97

breadth is in the posterior quarter of the fin, the maximum width being approximately
3·1 per cent. of the total body length. The length of the fin is 18·4 to 19·2 per cent. The
distance to the posterior fin is from 7·0 per cent. to 7·8 per cent. of the total length.

Posterior Fins. These do not extend caudally to the seminal vesicles, even in the
most mature specimens. The edge of the fin is evenly curved and there is slightly more
fin on the trunk than on the tail. Its length is 23·9 to 24·9 per cent. of the body length
and 54 per cent. lies in front of the tail septum. The widest part of the fin is behind the
tail septum, width 4·3 to 5·4 per cent. These fins are longer and broader than the anterior .

Vestibular ridge: this has a sinuous outline, and the blunt wing does not cover the
outer teeth. Anterior teeth: these are broad based, and diverge distally. Numbers 5-9.
Posterior teeth: numbers 10-18. These are long and closely set. Seizing jaws: there is
little variation in t he number, the majority of specimens having 9. The point of a jaw,
which is sharp, has an oval base, and is inserted into the shaft between 20 and 25 per cent.
of its height. Base of point and top of shaft parallel. Pulp canal central, extending
into the point about 60 per cent. of its height. The following formulro are derived from
30 specimens:

mm. mm.
12 28 9 7 15 10 25-30 9 6-7 ll-14
ll·5 26 o 7 15 9·5 25-27 o 5-6 12-14
II 27 !I 6-8 12-15 9 28 o 5 13
10·5 24-29 8-0 5-0 12-15 8·5 23 8 5 12

It is not certain that the specimens described as hispida by Aida and Doncaster are
really Conant ' s species. Doncaster's specimens (4) have been re-examined, and are
found to be strikingly like Aida's neglecta in external appearance. The collarette is longer
than is usual in hispida but not so strongly developed as in regularis, and the forms of the
anterior and posterior fins are precisely as in Aida's drawing of neglecta. The posterior
fin in all these spec imens reached the vesiculee, a character found for neglecta by later
authors (cf. Michael, 1919, Fig. 9), though not shown by Aida. The formula for hispida
(Doncaster) is as follows: 8 mm. 31 7 7 15. This, while not agreeing exactly
with that given by Aida for his neglecta, does agree with that given by lat er authors
(vid, Fowler, 1906; Ritter-Zahony, 1911 A; Michael, 1919) for this species . Taking all
these facts into account, especially the differences actually observed between Doncaster's
specimens of " hispida" and those described under that name in this collection, it would
appear that Doncaster's specimens called by him" hispida" do not belong to Conant's
species but to Aida's neglecta.

The identity of Aida's "hispida" with Doncaster's robusia, though not certain, is
also indicated when all the facts are taken into consideration. The various figures given
in the forrnu lre for the two species closely approximate (vid . Fowler, 1906), but robusta
could easily be picked out from hispida as described below (vid. under S . robusta ). Aida's
figure of " hispida " certainly suggests robusia (which had not been described when Aida
wrote) rather than the hispida of the present collection. Moreover Aida mentions that
his" hispida" had a large head, and he states definitely that in his specimens the posterior
fin extends to the sperm vesicles, a character here found for robusia (vid. below) but not
for hispida. In the present collect ion a number of specimens, which had the general
formulro and proportions of hispida, had lost to a great extent their" hispid" appearance,
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and had only fragments of a collarette. There is little doubt that these two peculiarities
were due to rough usage, but the collarette in several appeared to have been rather long
for the normal hispida, and, without close examination, these specimens might have been
taken for robusta.

7. Sagitta lyra, Krohn, 1853. (Figs. 18-24. )
s. [urcata, Steinhaus, 1896; Krumbach, 1903 ; Fowler, 1905 . Sagitta gigalllea, Broch, 1906. ? Sagitta gazelle,

Ritter-Zahony, 1909 B. Sagitta maxima, Ritter-Zahony, 1910. Pseudosaqitta qrimaldi, Cormuin and Joubin,
19 12, Yid. Baldasseroni, 1915, and Michael, 1919.

The specimens grouped under this species conform generally to the description given
by Michael, 1911, and Ritter-Zahony, 1908. The whole series also serve to confirm the
contention of these authors that S. [urcata, Steinhaus, is synonymous with the present
species. A number of specimens had only 3 seizing jaws, and 3, or sometimes only 2,
posterior teeth. This appears to be correlated with age, there being a tendency to lose
a certain number of jaws and teeth. Some specimens also had the large dorsal and ventral
columns to the seizing jaws as figured by Ritter-Zahony (1908, Ta£. I, Figs. l e, ID).
None of the specimens in this collection were mature, the ovaries were short and the
vesicula, seminales were not developed. The partially rayless condition of the anterior
and posterior fins was well shown. This is a very useful diagnostic character, as pointed
out by Ritter-Zahony, 1908 and 1911 A, and lVIichael, 1919. In the present species
slightly more than the front half of the anterior fin was entirely rayless, and the posterior
fins had a rayless strip adjacent to the body for nearly their entire length. The caudal
fin showed the bifid condition seen in the figures of Ritter-Zahony (1908, Taf. I, Figs. l .s,
1B).

Michael (1911) points out that it is very difficult to separate S . gazelle, Ritter
Zahony (1909 B), from this species. In the matter of tail length, it will be seen from the
formulas below, that for the present species this may be as little as 15 per cent. or even
as low in one instance as 12 per cent. of the length of the animal. This brings this measure
ment close to that given for S . gazelle. Michael (1919) separates the two species by a
second character, in S . lyra bot h pairs of fins being rayless throughout at least their
anterior thirds, and in S . gazelle the fins being rayless adjacent to the body but not along
their out er margins. Specimens in this collection show the intermediate condition as
described above.

mm. mm. HIIIl.

31 18 6-7 6 11 26 18 a-4 8 2 19 18 8 5 9
31 18 3 7 3 25 18-20 8 7 11 18 17 8-!J 5 !J
30 18 3 5 ::1 25 18 ::I 0 ::1 17 20 8 6 !J
30 18 3 8 2 2fi ]8 3 7 ::l 10 HI 8 5 8
29 12 8 7 10 25 18 3 8 2 14·5 20 9 5 !J
28 19 3 6 3 24 19 7 0-7 10 12· 5 20 9-10 5 8
27 18 6 7 10 23 19 6-!J 7 11 12 20 o 6-7 10--11
27 20 3 7 :3 23 19 0 8 8 11·5 22 8 5 8
26 15 8 6-7 11 21 17 8 7-8 8-!l
26 17 3 7 :3-4 20 17-20 8-!J 7 10-1 ]

8. Sagitta macrocephala, Fowler, 1905. (Figs. 25, 26.)
Fowler, 1906; Michael, 1911; Ritter-Zahony, 1911 A and 1911 B; Germain and Joubin, 1916; Michael, 1919.

This species was represented by one specimen in somewhat bad condition, and a
fragment consisting of head and part of the body. The external characters were t herefore
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not very reliable, but agreed, so far as could be seen, with Fowler's description of the
species. The jaws and teeth were preserved, and the armature formula agrees with those
given by Fowler, 1905 and 1906, and Michael, 1919. The fragment evidently belonged to
a larger specimen. In the whole specimen there was no sign of ova or vesiculee seminales.
The body was colourless. The jaws were sharply curved in the distal fourth. The point
was slightly and evenly curved towards the edge of the jaw. The point was embedded
about 30 per cent. of its height into the shaft . The top of shaft and base of point were very
nearly parallel. The pulp was evenly distributed in the canal, which is centrally placed.
The pulp-canal extends into the point about 50 per cent. of the height of the point.

8 mm.
?

37
?

11
10

7
9

18
29

9. Sagitta neglecta, Aida, 1897. (Fig. 27.)
F owler, 1906 ; Ritter-Zahony, 1911 A; Miehael, 1911 and 1919 ; Germain and Joubin , 1916. S. hiepida, Don

cas te r, 1902.

This species was represented by only two specimens. These agree with previous
descriptions of the species. There is a very distinct neck constriction, but this tends to
be obscured by the well-marked collarette. This species is not easily distinguished from
S. regularis, especially if the latter be badly preserved or damaged so that the extensive
collarette is torn away. The armatures differ principally in that there are fewer anterior
and posterior teeth in reqularis than in neglecta, vid. infra S. regularis.

9 mm.
7

28
28

6
6

5
6

11
11

10. Sagitta planktonis, Steinhaus, 1896. (Figs. 28, 29.)
Ri tter-Zahony, 1909 Band 1911 B; Mieh ael , 1911 and 1919 ; Germain and Joubin, 1916. S . zetesios , Fowler,

1905 and 1906.

The general opacity and firmness of the body is perhaps the most marked character
istic of this species. The details of the specimens agree with the descriptions of Ritter
Zahony and Michael. The number of teeth showed a greater variability than in Michael's
San Diego specimens (1911) and Fowler's description of S. zeiesios. In the specimens of
this collection the anterior teeth varied from 4 to 11, and the posterior teeth from 8 to
19 in individuals between 9·5 and 26 mm. None of these specimens appear to be mature.
The collarette is clearly defined, being narrow and long, and always reaching the ventral
ganglion. In the larger specimens the collarette reached the anterior fin, but in the
smaller there was a very short gap between them. The triangular form of the anterior
fin is not so marked in the younger specimens. An examination of these specimens fully
bears out the contention of Ritter-Zahony (1909 B), with which Michael (1911) agrees,
that S. zeiesios, Fowler, must be considered as a synonym of the present species. The
characters described for the two species are found in various combinations, and it is
quite impossible to separate the individuals of the present collection into two species.
One character was found to be more variable than has been described for this species.
In some specimens the posterior fins extended farther forward and were just confluent
with the anterior fins. The distance between the two fins is evidently a variable character,
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as Michael records the gap as being from 4·5 to 12 per cent. of the length of the

animal.
mm. mm.

26 25 9 II 18 10·5 30 9 7 18
25 24 9 9 15 14·5 24 8 8 19
24 28 9 8-9 15 14 25-31 7-9 8-10 18
21 26 9 II 15 13 27 8 8 10
19 29 9 10 18 9·5 20 9 4 8

11. Sagitta pulchra, Doncaster, 1902. (Fig. 30.)
Fowler, 1906; Ritter-Zahony, 1911 A; Miehael, 1911 and 191f1.

This very graceful form is extremely transparent, but, owing to its strong muscles,
it retains its shape remarkably well. None of the specimens were mature, but in general
they conformed to the re-description of the species by Michael (1919). The rayless anterior
portions of both anterior and posterior fins were well seen. In some specimens the anterior
and posterior fins were almost confluent. The number of posterior teeth varied from 8 to
14, which is more nearly that given by Fowler (1906) than by Michael (1919), who gives
10 to 13 for his Philippine specimens.

mm. 111m.
18·5 19 0 6 8-10 14 17-21 6 6 12-13
18 19-22 5-6 6-8 io-n 13'5 22 6-7 6-7 14
16·5 18 0 7 to-rt 9·5 26 6 6 II
16 22 5-0 7-8 12 n 27 5 0 II
14·5 21 5 fi ) I

12. Sagitta regularis, Aida, 1897. (Figs. 31, 32.)
Doneaster, 1902; F owler, 1906; Ritter-Zahon y, 1909 A; Michael, 191 I.

This is a very small chretognathan. The specimens range from 3·5 mm. to 6 mm.
Those of 5 mm. appear to be quite mature. The striking features of this species, viz. the
marked regularity of the tactile organs and the great development of the collarette, are
well shown in these specimens. The collarette is thick and extends to the anterior fins.
The eyes are large and set wide apart. The corona ciliata forms a somewhat elongated
loop, entirely on the trunk, and with a slight constriction near the middle as described
by Doncaster.

mm.
fl 33 8 :{ li
5 :Hi 8 2-3 r,
4 31 8 2 4

13. Sagitta robusta, Doncaster, 1902. (Figs. 33-37.)
Ritter-Zahony, 190 9 A, 1909B, 1911 A, 1911 B ; F owler, 1906. ? 8 . hisp itla, Aida, 18!l7 (flee p. !l7). 8. jcroz,

Doncaster, 1902 ; F owler, 1900; MiehaeJ, Ifl19.

This species was found to be easily distinguishable from all others, and was amongst
the most easily separated by the naked eye-hispida not excepted. From the latter it
was easily distinguishable by its relatively much larger head. In specimens of the same
length, the head of robusta was found to be nearly twice as broad as hispida, this character
being especially noticeable in the younger specimens. The body was also very distinctly
wider in robusia than in hispida, giving the form er species a much stouter appearance.
It was also found that the vesiculre seminales mature in shorter individuals in hispida
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than in robusta, e.g. a specimen of each species 10·5 mm. in length showed well developed
vesicles in hispida, but no sign of these structures in robusta.

The large head and rather short thick jaws give the present species a peculiar club
like appearance. The body is firm and opaque, the musculature being strong. The trunk
does not vary in width, but there is a diminution at the tail which is usually gradual, but
in some cases rather sudden. The collarette is extremely well developed, extending to
the ventral ganglion and in some cases nearly to the anterior fin. The body often shows
a " hispid" character.

The anterior fins are in some specimens as long as, or slightly longer than, the posterior,
but generally slightly shorter. They extend forward beyond the posterior end of the
ventral ganglion. The posterior fins are wider than the anterior, and about 42 per cent.
of their extent is in front of the tail-trunk septum; the fin is widest behind the septum,
and extends back to the vesicula, seminales.

The jaws are 5-8 in number; they are stout and strongly curved, and conform t o the
detailed description given for the jaws of ferox by l\1ichael (1919). The anterior teeth
form a closely set cluster, 6-11 in number. The posterior teeth are 9-18. The vestibular
ridge in some specimens has well developed papillre, and in others is nearly smooth. The
corona is very long, beginning in front of the eyes, and extending more than two-thirds
of the distance to the ventral ganglion. The mature ovary extends forward beyond the
ventral ganglion.

A set of formulae showing the variations in armature and tail length for specimens of
different lengths is added.

mm. mm.
13 27 5-5 8 II 14 28 7 II 17
14 20 (j o io 17 20 7 9 13
15 ')- 5-6 8 11 15 27 7-8 0 14-I

lli 28 5-0 8 11 10 30 6-8 7 14-15
12 29 0-0 8 12

The following list gives a representative set of measurements, showing the limits
of variation for a number of specimens: length 7-18 mm.; width 5,5-7·2 per cent.; tail
length 25-32 per cent.; tail to ventral ganglion 66'7-70 per cent.; anterior fin t o ventral
ganglion +* 1·2-3 per cent., to posterior fin 3·3-5,5 per cent., length 26-28·3 per cent.,
width 3-3'7 per cent.; posterior fin, length 25·5-29 per cent., width 4·2-5,5 per cent.,
39-45 per cent. of its own length being in front of the tail septum.

Taking into consideration the general appearance and the detailed characters, it
seems certain that, in S. robusia we have a valid species, though it has a superficial
resemblance to S . planktonis. There remains, however, the question of the possible
identity of S. ferox, Doncaster, with this species. Doncaster himself, in his original
descriptions (1902), says that they are possibly synonymous. Fowler (1906) retained the
two species, but admitted the great difficulty in separating them. Ritter-Zahony
(1909 A; 1911 A) synonymised ferox with robusia. Michael (1911) synonymised robusta
with hispida (dealt with above), and left [erox as a separate species; in 1919 he re
described ferox, which he still considered distinct from robusta. As there is clearly great
eonfusion, it was considered opportune to re-examine the question in the light of the

* Tho + indicntes that the fin oxtends beyond the posterior end of the ganglion.
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characters of a considerable number of well-preserved specimens in the present collec
tion, and of the actual specimens originally described by Doncaster.

The two species cannot be distinguished by the number of jaws and teeth owing to
the overlapping variation which these show. In the table of formulee given above all
the specimens, whilst varying in length, had all the external features described above
for robusta, yet the number of jaws, for instance, shows a gradation from the ferox
number (5 or 6) to the robusta number (7 or 8). The general gradation from one species
to the other is also brought out in the following sets of formulas obtained from a large
number of specimens:

A. Forms which agree with Fowler's description ofjerox in external characters, and show

considerable unifor mity in the armature.

mm.
17
16
15·5
14

26
28
29
29

6
5
6
6

9
8
9
9

13
11
15
16

mm.
13·5 29
13 27
12·5 28-32
10 30

6
5
6
6

8
8

7-8
6

14
11

12-15
12

mm.
15·5 6-7 8
12 6-7 9
9·5 6-7 7
9 6-7 8

B. Forms whi ch agree in ex terna l characters with A, but show more variation in
the a rma ture.

mm. mm.
17 26 7 10 13 12 29 5 8 10-12
15 27 5-7 8-9 11-14 11·5 26 6-7 7-8 12-13
14·5 31 6-7 11 17 9·5 26 7 8 13
14 28 6 8 16 8 31 7 7 10

c. Forms more like Fowler's robusta in ex t ernal features.

mm. mm.
18 25 5 8 12 14 29 6 7-8 11-13
17 26 6-7 11 17 11·5 26 7 6 18
16 28 6 7 13 II 32 5-6 7 II
15·5 26-29 6-7 7-9 13-15 10'5 28-29 6-8 6-7 13-16
14·5 27-29 6-7 8-9 13-16

The formulee for Doncaster's robusta specimens were found to be

13
13
12
12

With regard to the fins, those of the largest specimens (15·5 mm.) were of precisely
the same character as described by Fowler (1906) for f erox. The collarette was long and
well developed, and more like that of Fowler's (1906) ferox than that described by him
as belonging to robusta. These specimens exactly resembled those in the present collec
tion, and there is no doubt as to the identity of the latter.

Doncaster's specimens of f erox agreed with Fowler's (1906) f erox in the number of
jaws and teeth, but the collarette was not so strongly marked as in robusta Doncaster or
ferox (Fowler). This difference agrees with Doncaster's descriptions, but both Fowler
(1906) and Michael (1919) state that the collarette is more strongly developed in f erox
than in robusta; there is clearly confusion here. Fowler also mentions as a differentiating
character the condition of the vest ib ular ridge, but, as pointed out by Ritter-Zahony
(1909 A), the papillee vary in development, and forms are found with a nearly smooth
ridge, and others with the papillse well developed. This variability is also noted above
for specimens in this collection.
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In retainingferox as a valid species Michael (1919) gives three differential characters:
the collarette is much wider in ferox and extends farther back than in robusta; the
anterior fins always extend beyond the posterior end of the ventral ganglion in ferox,

while in robusia the fins do not reach the ganglion; the anterior fins are longer than the
posterior in ferox, while the posterior are the longer in robusta. Taking these in turn,
from what has been said above on the development of the collarette, this would not
appear to be a differentiating character. In any case it would not be correct to give the
name ferox to those with the rather longer collarette. As to the second character, the
anterior fins of the typical robusta in this collection certainly did extend beyond the
posterior end of the ventral ganglion, but in the smaller specimens the extension forward
was small; there was never an interval between the ganglion and the anterior fin.

The relative lengths of the anterior and posterior fins were found to be variable, and
there might be equality or either might be slightly longer than the other.

It would seem, then, that the alleged differences between robusta and ferox are
largely due to incomplete original descriptions, and subsequent confusion. Michael
seems to have had to rely entirely on the published descriptions of robusta, and although
this author found the condition of the differential features which he ascribes to ferox
constantly present in his Philippine specimens, these might more appropriately be called
robusta, when the characters of the type specimens are taken into account.

To sum up, a study of the specimens in the present collection, and of Doncaster's
types, points strongly to the conclusion reached by Ritter-Zahony, that this species is
variable, and that ferox is synonymous with robusta, the latter name having priority.

14. Sagitta serratodentaia, Krohn, 1853. (Figs. 38, 39.)
Fowler, 1905 and 1906; Rit.ter-Zahonv, 1908, 1909 A, 1909 B, 1911 A and 1911 B; Michael, 1911 and 1919;

Germain and Joubin, 1916. S. serratula, Cleve, 1908.

The opacity of this species increases greatly with approaching maturity, owing to
the great increase in the ovary. In mature specimens also the slenderness of the tail
compared with the width of the body at the tail septum is very marked. The whole
body often has a hispid appearance, and the tactile organs are distributed evenly on
the fins. As pointed out by Michael (1919), the number of anterior and posterior teeth
in this species is very variable. Some of the published figures have been brought together

in the following table: Lengths of No. of Ant. No. of Post.
Individuals teeth teeth

Biscay, Fowler. 1905
Siboga, Fowler, 1906
Mediterranean, Ritter-Zahony, 1000 A

Red Sea, Ritter-Zahony, 1909 A

San Diego, Miclmel, 1911
Philippine, Michael, 10Hl
Present Collection

111111.

5-15
5'5-14

7-10
7-0

10-17·1
7,5-10·6

8-12

2-7
5-10
6-9
5-9
6-9
8-11
7-11

3-13
8-20

10-10
10-29
13-19
13-24
15-22

Thus in individuals ranging from 5 to 17 mm. the number of anterior teeth varies
from 2 to 11, and the number of posterior teeth from 3 to 29. The corona ciliata has the
elongated sinuous outline described by Fowler, 1905, but its shape is more regular than
that shown in his drawing (Fowler, 1905, PI. 4, fig. 6). Tactile organs are placed regularly
at the points of constriction (fig. 39).
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Cleve (1908) describes as a new species S. serraiula, with the following formula:
Ifl'mm. 25 6 10 20. There is nothing in the description to distinguish this from
S. serratodentata, and the formula agrees with that of the latter species. Cleve's specimens
certainly had rather a larger number of teeth than Fowler described for the Biscayan
S. serratodentata, but the great variation in this feature, pointed out above, discounts
this 'as a specific difference. S. serraiula is certainly synonymous with S. serratodenuua.

mm. mm.
12 25 6 10 22 10 25 6 7-!l 17
1l'5 26 6 10-ll 21-22 9·5 26 (i-7 !l 18-HI
10·5 24 6 10 20 8 25 (i s lli

Genus EUKROHNIA, Ritter-Zahony, 1909 B.

Syn. Krohnia, Langerhans, 1880 (part).

15. Eukrohnia hamata, (Mobius, 1875). (Figs. 40, 41.)

22
14
1I
10

9
9
!)

o

30
27
22
31

film.

15
II

9
8

23
21
17
Hi
18

27 12
26 II
22 12
25 ll-12
27 12

22
21
21
16
15

mm.

Sagitta hamata, Mobius, 1875. Krohnia hamata, Fowler, 1905 and 1906. Eukrohnia harnata, Rit.ter-Zahony,
1909 B, 1910, 19l1 A and 19l1 B; Miehael, 19l1 and 1919; Germain and Joubin, 1916.

The specimens agree in general with the descriptions of Fowler, Michael, etc. There
is evidently a considerable amount of variation in the number of teeth (vid. Michael,
1919). Some of these specimens had the higher number of teeth recorded for the" Siboga"
(Fowler, 1906) and Philippine (Michael, 1919) individuals. The number of seizing jaws
was also rather higher than that usually given for this species, and in this connection it is
to be noted that some specimens (e.g. that from which the figure was drawn) were wider
in the body than is usual. These characters would bring these specimens nearer Ritter
Zahony's (1909 B; 1910; 1911 B) E. [ouileri, and Fowler's (1905) variation of E. hamata,
which has been made synonymous with E. fowleri. The form of the jaws was, however,
like that which is always ascribed to E. hamata, and the lateral fin has the small back
ward extension on the tail segment as found in this species. Thus it would appear that
E. hamata presents variations also in the number of seizing jaws, and in the relative
width of the body.

No serrations were seen on the jaws (vid. Krumbach, 1903, and Fowler, 1905, E. ha
mata var.),

16. Eukrohnia richardi, Germain and Joubin, 1912. (Figs. 42, 43, 44.)
Germain and Joubin, 1912 and 1916; Michael, 1919.

This species was described from material captured in the western temperate Atlantic,
and has only been found once since (Michael, 1919), except for the specimens in the
present collection. Michael found five specimens from the Philippine collection which
he referred to this species, but he pointed out that Germain and Joubin's original
description is unsatisfactory in several particulars. The various dimensions of the body
as recorded by these authors do not agree with their drawing, and some of the distinc·
tive characters by which they distinguish this species from E. hamata have no specific
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value. In spite of the fact that E. hamata and E. richardi are closely allied, Michael
points out that there are several features which indicate the validity of the latter species,
e.g. the form of the seizing jaws, the relative width of the body, the extension of the
lateral fin beyond the ventral ganglion, the presence of rays throughout the lateral fin,
and the greater extension backwards of the lateral fin.

The specimens in the present collection agree very well with the re-description of the
species by Michael, and although the number of specimens is small (7), it would appear
that we have here a valid species.

Taking the above-mentioned features in order, as seen in the specimens in this col
lection, we find:

(1) The seizing jaws (fig. 43) are dark coloured (light in E. hmnata). The points are
curved, but not sickle-shaped, and the top of the shaft and base of the point are parallel.
The base of the point has an irregular outline. The pulp canal is displaced towards the
back of the shaft. In all these points the jaws differ from those of E. hamata, though
it is to be noted that the exact shape of the jaw-point varies in the latter species
within narrow limits, the variation in some cases, however, being probably due to
wear.

(2) The body is relatively a good deal wider than in E. hamata. Michael (1919) gives
this width as something over 12 per cent. of the total length of the body. A good specimen
from the present collection showed a width of 11·6 per cent. Even this somewhat smaller
figure is twice the average relative width for E. hamata. The specimen from which the
figure was drawn had a width of 13·2 per cent. of length.

(3) The lateral fins extend well beyond the anterior border of the ventral ganglion.
In the specimen figured the extension is over 5 per cent. of the length of the animal.

(4) Fin rays can be detected throughout the extent of the lateral fin, but they appear
to be extremely fine and sparsely distributed in the anterior portion of the fin, and can
only be seen with difficulty.

(5) 'I'he lateral fins extend back on the tail segment quite to the seminal vesicles.
The latter are small projections and appear to be immature. They are situated much as
Michael (1919, Fig. 10) shows in his figure, at the hind end of the lateral fin, and not
within the anterior end of the caudal fin as drawn by Germain and Joubin.

A feature seen in the specimens in this collection, but not recorded by either Germain
and J oubin or Michael, was the structure of the epidermis over a large part of the body.
At the level of the ventral ganglion, across the dorsal surface of the body, there is a
band of cellular tissue (fig. 42) consisting of rather swollen cells of the type seen in a
well-developed collarette of Pterosagitta draco. This band spreads ventrally but not as
far as the mid-ventral line. From the ventral ganglion region the thickened eotoderm
extends backwards nearly as far as the posterior extremity of the lateral fins, though it
is not so thick posteriorly as in the region of the ventral ganglion. A vestibular ridge
(fig. 44) with sensory papillso was also found. A slight ridge was found by Fowler
(1906) in E. hamata.

mm, mm.
30 31 11 23 22 27 12 16
27 26 12 27 21 24 12 26
26 29 12 24 17 23 11 19
23 30 12 26

TRANSACTIONS,VOL. XIX, PT. I. 14
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C
2708
13·3
26·2
74·2
5·2

69·3
6·5
6·5

86·4
25-24
10-10

B
27·7
12·9
27·2
70·7

6·6
73·1

4·9
10·4
82·7

22-21
10-11

A
21

13·2
24

70·3
5·2

65·2
4·8
5·1

82·9
26
12

Length in mm.
Width in per cent. of length
Tail: Length in per cent. of total length

" To ventral ganglion in per cent. of total length
Length of ventral ganglion in per cent. of total length
Lateral fin: Length in per cent. of total length

Width in per cent. of total length
., Extends beyond anterior end of ventral ganglion in per cent. of total length
" Proportion in front of tail septum (per cent.)

Number of teeth
Number of seizing jaws

A set of measurements made on a well-preserved specimen from the present collec
tion is given below (col. A) for comparison with the corresponding dimensions given by
Michael (1919) for his two best specimens (cols. B and C).

Genus KROHNITTA, Ritter-Zahony, 1911.

Syn. Krohmia, Langerhans, 1880 (part). Spadella, Grassi, 1883 (part). Krohnia,

Strodtmann, 1892 (part).

17. Krohnitta subtilis (Grassi, 1883). (Figs. 45--50.)
Krohnia eubtilis, Fowler, 1905 and 1906. Krohnia pacifica, Aida, 1897; Doncaster, 1902; Fowler, 1906;

Ritter-Zahony, 1909 A. Eukrohnia subtilis, Michael, 1911. Krohnitta subtilis, Ritter-Zahony, 1911A,

1911 B; Michael, 1919; Germain and Joubin, 1916.

Some of the series of specimens described under the present species might possibly
have been placed under the species pacifica of Aida as re-described by Fowler, 1906.
However, a careful examination of the specimens tended to confirm the latest view
(vid. Ritter-Zahony, 1911 A, and Michael, 1919) that we are here only dealing with one
species. There was very little variation in the formulae of all the individuals. Some had
a relatively narrower body than others, and the amount of the lateral fin in front of the
tail septum varied within small limits. The exact limits and width of the lateral fin are
not very easy to determine owing to the tendency of the transparent body and lateral
fins to shrink and curl up. Thus the variations in these two characters may be artificial
to some extent. Another feature which was used to distinguish subtilis and pacifica was
the shape of the teeth and jaws. The teeth were found to be "bayonet-shaped" in all the
specimens, and there were only slight differences in the width of the" neck" from which
the tooth springs. The exact shape also differs according to the exact view one has of
the teeth. Thus this character could not be used as a specific difference. The shape of the
seizing jaws is very characteristic. The points are extremely fine and delicate, and the
shape of the jaw for pacifica is described by Michael (1911) thus: "(the) back of shaft
made up of two curves, the junction of which makes an obtuse angle at a point about
one-fourth the length of jaw proximad of tip." This characteristic bend in the jaw was
very well seen in some specimens, while in others the jaws had the even curve described
for subtilis. This would therefore appear to be a distinguishing feature were it not for the
fact that the bend is not a constant feature in all the jaws of each specimen showing this
character. It was found that it was often limited to a few jaws only, whilst the rest were
evenly curved. Also the bent character of the jaws was found to be a feature which is
easily overdrawn. Thus it seems that we have here only one species which exhibits a
certain amount of variation. The corona ciliata was of the form described by Fowler
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(1906) for pacifica. It was short, clove-shaped, and extended on t o the head, but did not
reach the eyes.

mm.
13'5 35
12'5 35-36
12'5 32-36
12 33-38
1l·5 35
11-5 31

mm. mm.
9 10 11 34 7 9 7 32 8 12-13

8-9 10-12 10·5 43 8 10 6·5 31 9 11
8 10-11 10·5 33-35 8 10-12 6 33 7-8 11

7-8 10-11 10 35 6-8 9-10 6 33 9 13
8 11 10 33 8 12
8 10 9 39 8 10

Genus PTEROSAGITTA, Costa, 1869.

Syn. Spadella, Langerhans, 1880 (part).

18. Pterosagitta draco (Krohn, 1853). (Figs. 51, 52.)
Sagitta draco, Krohn, 1853. Pterosagitta mediterranea, Costa, 1869. Spadella draco, Fowler, 1906; Michael, 1911.

Pterosagitta draco, Ritter-Zlihony, 1911 A, 1911 B; Michael, 1919; Germain and Joubin, 1916.

The specimens of this frequently described species were in very good condition,
except that the collarette was often almost entirely torn off, leaving only the posterior
fin visible. These damaged specimens then are superficially very like the descriptions of
S. robusta or S. ferox. The teeth have a characteristic appearance, the basal part being
transparent, and the remainder, excepting the tips, being of a brownish colour. The older
jaws are saginate for the middle part of their length, as described by Krumbach (1903)
and Fowler (1906). The mature specimens are rendered very opaque by the greatly
developed ovaries. One specimen showed an exceptional development of the two middle
posterior teeth. These were much longer than the rest and had the superficial appearance
of jaws. This is of interest in connection with the fact that irregularities of the teeth are
described for Spadella cephaloptera (vid. Fowler, 1906), a form which is certainly closely
allied to the one at present being described (vid. Michael, 1919, p. 237). In this connection
also it may be mentioned that Conant (1895) for his species S. schizoptera, which is not
very satisfactorily separated from cephaloptera, lays special emphasis on the splitting up of
the middle fins. This splitting is a fairly common occurrence in P. draco, and produces
a condition very similar to that described by Conant.

mm.
8 44 9 10 17
7·5 40-43 8-9 9 13-15
7 43-46 8-9 8-10 14-16

mm.
6·5 42 9 10 15
5·5 41-45 9 6 II

PART n. DISTR:T.BUTION.

The number of specimens dealt with was over 3900, and these were taken in a total
of 102 hauls. The majority of the captures were taken in open nets, used in series down
to 800 fathoms, and clamped on to the wire as the amounts had run out. In spite of all
precautions it is possible that some specimens entered the nets above the region in
which the haul was taken, though this was obviated as far as possible by the method of
clamping the nets to the wire*. This possibility however must be borne in mind when
any conclusions are drawn as to vertical distribution. The Fowler vertical closing net
and the Wolfenden horizontal closing net were also occasionally used, but the serial

* Yid. Description of tho Expedition. Trans. Linn. Soc., ser, 2, vol. 12, ZooL, 1907-9, p. 24.
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nets were responsible for most of the specimens. The captures made were carefully
counted in order that an attempt might be made at determining the distribution of the
species and of the whole group at different depths.

In dealing with the horizontal distribution of the group the whole area over which
the plankton collections were taken has been divided for convenience into three divisions
(I, Il, and Ill).

Area I stretches from lat. 3° 31' S., long. 72° 27' E., north of the Chagos Archipelago,
to lat. 6° I'S., long. 69° 16' E., west of Chagos. These collections were taken from
May 16th to July 28th, 1905.

Area 11 is from Mauritius, 5 miles west of Black River, to the north of N. Saya de
Malha Bank, the collections being made from Aug. 22nd to Sept. 10th, 1905.

Area 111 is from lat. 10° 27' S., long. 51° 17' E., south by east of Farquhar to
Amirante and the Seychelles Group, and the collection was taken from Sept. 27th to
Oct. 18th, 1905.

HORIZONTAL DISTRIBUTION.

The collection generally may be regarded as oceanic. Fowler found in the" Siboga"
captures that the species were fairly evenly distributed over the various seas traversed
by the expedition (Celebes Sea, Banda Sea, etc.), With the exception of two or three
comparatively rare forms taken in small numbers, this is also found to be the case for
the present collection. Of the 18 species captured all, except 8. bipunctata, appeared in
area I (Chagos district). All, except 8. macrocephala, Eulcrohmia hamata and E. richardi
appeared in area Il (Mauritius district), while in area III (Seychelles district) only
8. macrocephala and 8. neglecta failed.

The three species absent from area II are all deep water forms, so that it is not
surprising that they should have been absent here where the depth at which hauls were
taken was not very great. The largest number of species taken in any single series of
hauls was in that labelled A, north of Chagos, in which 12 were found.

The data on which this account of the distribution of the group is based are such as
are usually obtained by deep-sea exploring expeditions. AH Michael (1919), however,
points out "variability in plankton distribution is enormous, and hydrobiological
relations are too complex to be revealed without frequently repeated collections in very
restricted areas*, and searching hydrographic observations corresponding in time and
place to each net haul." Keeping such considerations in mind, it is to be noted that the
data here relied upon yield little else than records of occurrence, and the absence of some
species from certain areas or depths may be apparent rather than real.

Compared with the captures of other expeditions in the Indo-Pacific region, the
present collection is very representative. The" Sealark " captures, with those of Aida
(1897) for Japan, Michael (1919) for the Philippines, Fowler (1906) for the "8iboga"
collection, and Doncaster (1902) for the Maldives, show that the Indo-Pacific region is
very rich in Chaitognatha, since of the 32 species of the group generally recognised as
valid, no less than 20 are to be found in these five collections. The great uniformity of
the chretognathan fauna over this region is also clearly brought out when these collec
tions are compared. Eight species are found in all five collections, extending from Japan

* Ttalio« not in original.
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to the Western Indian Ocean, and no fewer than thirteen are found from the Philippines
to the Western Indian Ocean, except for a few absences from the Maldive collections,
which would very probably be altered by further townetting in mesoplanktonic waters
in this region. Two curious absences from the Philippine collection are S. hispida and
S. regularis.

Of those species of Cheetognatha not found in the present Indian Ocean expedition
the great majority have only been taken in subarctic or north temperate Atlantic regions,
or from such areas as the West Indies and the Californian coast. The omission of these
from the Indian Ocean is therefore not surprising. The absence of S. minima is singular,
however, as it is a warm water form which has been taken in Japanese and Philippine
waters. The first definite occurrence of S. lyra in the Indian Ocean is noted here, although
a possible synonym of this species, S. gazelle, has been recorded from this region by
Ritter-Zahony (1909 B).

VERTICAL DISTRIBUTION OF WHOLE CAPTURES.

The following table has been compiled from the data for serial net captures to show
the relative density of the general chastognathan population at different depths over
the whole area covered by the expedition. The depths throughout are recorded in fathoms,
not metres.

At 0 fms., in 27 hauls lasting 35l hrs., giving 1306 specimens, or 36·7 per hr,
" 25 5 3i 441 117·5
" 50 7 7 234 33·4
" 75 5 3! 137 36·5
" 100 8 8 198 24·7
" 125 4" 3 149 49·7
,,150 ,,6 6 166 27·6 "
,,200 ,,4 6} 69 11·0
,,225 " 1 "i 14 20·0
" 250 4" 4!- 60 14·1 "
,,275 " 1 "i 26 37·1
" 300 5 7 97" 13·8
" 400 2 4 18 4·5
" 500 3 5£ 21 3·6
,,600 ,,1 2t 9 3·6
,,700 " 1 " 2t" 2 ·8 "
" 800 1 2l 14 5·6

The much smaller average per hour shown in this table for the surface captures,
compared with the average for 25 fms., is probably partly accounted for by the fact that
a number of surface nettings were taken when the ship was at anchor. Although some
specimens were thus captured, the number, as might be expected, was not large, and the
inclusion of these has materially reduced the average number per hour captured at the
surface. This observation also applies to the figures given for surface captures of the
various species.

The principal captures made by the Fowler closing net are given below for complete
ness: at 500-250 fms., 2 hauls captured 81 specimens, or 16·2 per 100 fm. haul; at 750
500fma., 1 haul captured 7 specimens, or 2·8 per 100 fm. haul; at 1000-500 fms., 1 haul
captured 18 specimens, or 3·6 per 100 fm. haul. From the first table it will be seen that
the general population, as shown by the captures, was very much denser in the epiplank
tonic region (0-100 frns.), than in the deeper waters. The average captures over the whole
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series from 0 to 800 fms. was 25·9 per hr. The corresponding average from 0 to 100 fms,
was 49·7 per hr., and from 125 to 800 fms., the average was 15·9 per hr. These figures
include both day and night captures. The number of hauls taken at the separate different
depths is small, except at the surface, so that these figures can only be taken as giving
general information.

Fowler (1905) found that there was a point of great density of the population at
about 75-100 fms. for the Biscayan Chretognatha. This plurimum is seen from the table
to be about 125-150 fms, for this collection. The differences in the general hydrographical
conditions between the Indian Ocean and the area of the Biscayan collection would no
doubt account for this difference.

The high average of 37·1 specimens per hour for one haul at 275 fms. is interesting.
Necessarily no general conclusions can be drawn from the results of a single haul. There
were a number of species in this haul, and it appears from the data given that the hydro
graphical conditions were peculiar inat least one respect. The temperature was somedegrees
higher (4°_6° F.) than the usual temperature for that depth in the area under discussion.

A second table of Fowler closing net captures shows a very small number of hauls.
So far as the figures go they indicate that there is a distinct fall in the density of the
population below about 500 fms.

VERTICAL DISTRIBUTION OF SEPARATE SPECIES.

In interpreting the various figures given below the remarks made above as to the use
of vertical open nets, and the number of night surface hauls with the ship at anchor must
be kept in mind. It is also to be noted that very few hauls were taken at some depths.

S. bedoti, Beraneck.

This species has been found in various parts of the tropical Indo-Pacific region. In
this collection the specimens were not numerous, 36 in all. In area I there were 3 hauls
with 7 specimens, area 11 gave 1 specimen in 1 haul, and area III 28 specimens in 8 hauls.
The following table gives the results of 10 serial net hauls.

At 0 Ims., in 5 hauls lasting GJ hrs., giving IG specimens, or 2·4 per hr.
" 50 1" I ~ 5 3·3
" 100 " 1 " I! ,,3 2
" 125 1 !} 1 1·3 "
,,300 ,,1 2~ 1 ·4
" 800 1 2i" 5 2"

This table shows that the species is epiplanktonic, a conclusion in agreement with
other reporters. The captures in the 800 fms. haul probably entered the net while being
drawn up, and possibly the single specimen in the 300 Ims, haul entered in the same way.

S. bipunctata, Quoy and Gaimard.

This species is generally regarded as having a cosmopolitan distribution. The recorded
occurrences show that it has been found at several stations in the Indian Ocean, particu
larly in the northern part. However, its close resemblance to the young of other species
makes it exceedingly likely that it may have been confused with them. The identifica
tion of the species in the present collection was not at all easy, but the species appeared
definitely to be present, though in small numbers. It was found in 4 hauls only, half
occurring in area 11 and half in area 111, and 21 specimens in all were captured. Of these
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4·6 per hr.
2·0
2·2
1·2
8·3
2
1·6
2
·82

1·5 hrs., giving 7 specime ns , or
2·1 4
2·2 5
4·8 (j

·6 5
1·5 3

·6 1
1·5
2'5

4 were taken at the surface; 5 by an open net drawn up from 50 fms. to the surface, and
6 by a similar net drawn up from 250 fms. to the surface. The remaining 6 were taken in
a closing net at 500--250 fms. Thus the lowest certain depth at which the species was
taken was about 250 fms. The specimens were only of medium size, and this corresponds
with other records in which the comparatively rare oceanic captures, such as those of
the present collection, are stated to be small specimens (cf. Jameson, 1914*).

S . decipiens, Fowler.
This species is widely distributed. It was described by Fowler from the Biscayan

collection, and again under the name of S. sibogre from the Malay material of the
"Siboga " and from the Red Sea (Ritter-Zahony). It has also been found by Miohael from
the Philippines. Fowler found this species absent from the surface in the Malay region,
but it was present in the epiplankton in the Biscayan collection. In the Philippines a
few specimens were taken from the surface, but the majority were mesoplanktonic. In
the present collection some specimens were taken from the surface, but it appeared at
depths to 400 fms. in the serial nets. No specimens were obtained in the closing net. The
species is evidently typically mesoplanktonic in tropical and sub-tropical waters. The
serial net captures are added.

At 0 frns., in 1 haul lasting
" 125 3
" 150 2
" 200 3
" 225 1
" 250 2
" 275 1
" 300 2
" 400 1

S. enflata, Grassi.
This species was extraordinarily abundant, the number of specimens captured

amounting to over 30 per cent. of the whole captures of the expedition. It occurred
plentifully in all three areas. Fowler (1906) describes this species as an epiplanktonic
and warm water form, and finds no trace of it in the mesoplankton. Michael (1919)
records some captures in the mesoplanktonic depths, but notes that all the subsurface
hauls were made with open nets, and that the great majority of the specimens were
epiplanktonic. He therefore concludes that for this region this species " occurs typically
in the upper epiplankton." An examination of the captures with open nets made by the
present expedition points to the same conclusion. A table of these captures follows.

At 0 frns., in 24 hauls lusting 27·6 hrs. , giving 790 specimens, or 28·6 per hr .
,,25 " 5 " 3·75 " 75 " 20 "
,,50 " 6 6 90 15
" 75 4 3 23 7·6 "

100 7 6! 61 9·3
:: 125 " 2 " 11 47 31·3
,, 150 " 5 ,,5·2 39 7·5
,,200 " 2 ,,2,3 11 4·7
,,225 ,,1 ·7 4 5
,,250 ,,3 3 12 4"
,,275 " 1 " ·7 ,,3 4·2 "
,,300 ,,3 3" 36 12"
,,400 " 1 " 2.5 " 5 " 2"
,,500 " 1 " 2 " 1 " '5"
,,800 ,,1 2,5" 2 ·8 "

* TranB. Ray. Soc. Edinb. vol. 49.
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From this table it will be seen that the captures show the population to have been
much denser in the epiplankton than in deeper water. Of the whole number of specimens
captured, 66 per cent. were taken in surface hauls, and 86 per cent. in depths of 100 fms.
and less. F or the average rate of capture down to 125 fms . we get 18·6 per hr., whereas
for all greater depths the average was only 4·5 per hr. The data for the number of hauls
in which captures were made at different depths show that of the 66 hauls, 70 per cent.
were epiplankt onic, 30 per cent. mesoplanktonic, and 36 per cent. were surface hauls.
Thus it is evident from all the data that the species is typically epiplanktonic, though
it apparent ly does extend into the mesoplankton. The few captures by the vertical
closing net are of interest here. The species was taken in 1 haul at 500-250 fms., 12 speci
mens being capt ured. Also a single specimen was found in a haul taken at 750-500 fms.
Thus it appears certain that this species does find it s way to a limited extent into the
mesoplankton down to at least 500 fms . It will be seen from the table that there was
an abnormally large capture at 300 fms. The data for temperature show that the majority
of these captures were obtained when this was considerably higher than was normal for
the particular region. Thus local conditions were probably responsible for the abnormal
capture. The great majority of the specimens were taken in the day hauls, but one night
haul was very exceptional, and was responsible for over 240 specimens. This could not
be correlated with any of the hyclrographical data. The details for this haul are given
separately below.

Haul x. Oct . 2nd, 8 p.m., to Oct. 3rd, 6 a.m. Surface. 8 p.m. to 10 p.m., 247 speci
mens, an average of 123 per hr.; 10 p.m. to 12 midnight, 8 specimens, an average of
4 per hr.; 12 to 2 a.m., 16 specimens, an average of 8 per hr.; 4 a.m, to 6 a.m., 1 specimen,
an average of '5 per hr.

S. hexaptera, d'Orbigny.

This species is nearly cosmopolitan. A considerable num ber of specimens were found
in this collection. It occurred in the serial nets at all depths to 800 frns., and was plenti
fully distributed in all three areas. The majority of the captures were taken in the day
time. This species is mainly oceanic (rarely neritic), and is found distributed chiefly in
the lower epiplankton and mesoplankton. With the closing net one haul taken at 500
250 fms. gave 4 specimens.

At o fms., in 9 hauls lasting 3:~ hrs., giving 34 specimens, or 1 per hr.

"
25 3 2·5 o sn

"
50 6 {;·5 14 2·1

"
75 5 3·75 7

" 1·8

" 100 4 4·3
" 7

" 1·6

" 125 3 2·5
" 17

" 6·8

" 150 4
" 4·5 9

"
2

"
"

200
" 3

" 4·9
" 13

" 2·6

"
225

" 1 ·6
" 2

" 3·3 ,.
"

250
" 3 3

" 6 " 2

"
275 1 ·6

" 6 10" "
"

300
" 4 5'5 " 7 1·3" "

" 500 " 1
" 2'5 " 2

" ·8

" 600 " 1 " 2·5
" 5

" 2
", 700 " 1

" 2'5 .. 1 ·4" ..
"

800
" 1 " 2'5 " 2 ·8" "
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specimen, or 1 per hr.
2·6
2·2
4
3·5

·7
·7

1-6
1·5
·7
·4

S. hispida, Conant.

This species has been recorded from the East Coast of N. America, and from the
West Indies. The record of the serial net captures in the present collection shows that
the species is essentially epiplanktonic. It was not taken at all in the Fowler closing nets
and was apparently entirely absent from the mesoplankton.

At 0 frns., in 9 hauls lasting 28 hrs., giving 39 specimens, or 1·3 per hr.
,,10 1 1 7 7
" 25 1 ·75 1 1·3
,,150 "I '75" 1 1·3

S. lyra, Krohn.

Not many specimens of this species were taken. It is described by Fowler (1906)*
as being epiplanktonic at Valentia, upper mesoplanktonic in the Biscayan stations, and
extending more deeply into the mesoplankton in the "National" expedition captures.
Aida (1897) obtained it from the epiplankton in Misaki harbour.

In the present collection it appeared in the serial open nets in small numbers at all
depths to 600 fms., but failed entirely at the surface.

At 50 frns ., in 1 haul lasting 1 hr., giving 1
" 75 I ·75 2
" 100 2 2·25 5
" 125 1 ·75 3
., 150 2 2·25 8
" 200 1 1·5 1
" 250 1 1·5 1
" 275 1,,'6 1
" 300 3 4·6 7
" 500 2" 4·5 3
" 600 1 2·5 1

This table shows the species to be fairly evenly distributed in the lower epiplankton
and upper mesoplankton. It is possible that the rather high figures of rate of capture
for 275 and 300 fms. are connected with abnormal temperature conditions for these
hauls mentioned previously. In the Fowler closing nets 8 specimens were taken in
2 hauls from 500-250 fms., and 9 from 1 haul in 250-0 fms.

This species has been recorded from the Atlantic and Mediterranean, from the Eastern
Pacific (San Diego, Michael, 1911), and from Japan (Misaki). Fowler records under
Species incertce for the "Siboga" collection two specimens of S. furcata, Steinhaus
(= S. lyra, Krohn) taken in deep hauls with the vertical net. Also, as mentioned above
(seep. 98), Ritter-Zahony records his S. gazelle from the Indo-Pacific. It is curious that
Michael (1919) did not find this form in his Philippine material. It would appear that
this species is typically oceanic.

S. macrocephala, Fowler.

This species has been previously recorded from the N. Atlantic, from the Malay area
(" Siboga"), and from the China Sea (Michael, 1919). In all these it is oceanic and meso
planktonic. In the present collection it was represented by 2 specimens only, which were
obtained in a haul with the Fowler closing net at 1000-500 fms. in area I. This record
confirms previous observations that this is a deep-water form.

>It Under the name of S. furcata.

TRANSACTIONS, VOL. XIX, PT. I. 15
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S. neglecta, Aida.
This species was also represented in this collection by 2 specimens only. One was

found in a surface haul in area I, and the other in the open net in area II drawn up from
250-0 fms.

These records agree with others, which show that t his is an upper epiplanktonic form.
The species has been recorded from the Red Sea (Ritter-Zahony), Japan (Aida), Malay
(" Siboga"), Philippines (Michael), San Diego (Michael), and from the Maldives under
the name of S. hispida by Doncaster.

S. planktonis, Steinhaus.
This species has been taken in the " Biscayan " region and by the " Siboga." It was

not found by Doncaster from the Maldives, but was present in Michael's (1919) Philippine
collection. All reporters have described it as being found abundantly below 100 fms.,
but as rarely taken above that depth. The captures in the present collection agree with
this vertical distribution.

At 250 fms. , in 2 hauls lasting 2·1
" 600 1 2·5
" 700 1 2·5

hrs., giv ing 5 specim ens , or
1
1

2·3 per hr.
·4
·4

In the Fowler closing net t he captures were: At 250-0 fms ., 1 specimen; 500-250 fms.,
8 specimens; 750-500 fms., 1 specimen ; 1000-750 fms., 1 specimen. Thus, although only
a few specimens were taken, they were all mesoplanktonic,

S. pulchra, Doncaster.

This species is apparently peculiar to the Indo-Pacific region. It has previously been
recorded in the ." Siboga" collections, from the Maldives, and from the Philippine area.
In all these cases it has been found to be typically upper epiplanktonic, The number of
specimens obtained by the present expedition was not large, but their vertical distribu
tion is in accord with previous captures. It occurred in all three areas, one specimen only,
however, coming from area II.

At 0 frns. , in 11 hauls lasting 12 hr s., giving 20 spccimons , or
" 50 2 2·25 !)

" 100 2 2·25 a
" 150 1·5 1
" 200 1·5:1

1·7 per hr.
4
1·3
·7

2

One specimen was also taken in the Fowler closing net at 500-250 fms.

"

3·2 per hr.
2
3
3·3 "
1·3
2·6

S. reqularis, Aida.

This species has a general distribution much like the last form, except that it has
been found in Japanese waters, but not in Philippine. Unlike neqlecta it occurred in
considerable numbers in the present collection, and was found in all three areas, though
only sparsely in area II. It appears to be an epiplanktonic species from the records of
the present collection, and this agrees with previous reports.

At 0 frns. , in 10 hauls lasting 12·6 hrs., giving 40 specimens, or

,,25 " 1 " 1 " 2 "
,,50 " 2 " 2 " 6 "
,,75 " 2 " 1·5 " 5 "
,,125 ,,1 ·75 1
" 150 1 '75" 2
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It willbe seen that no captures of any note were made below about 75 fms. One specimen
was also taken in the closing net at 500-250 fms , A noticeable fact was that quite two
thirds of the captures were taken in night hauls.

S. robusia, Doncaster.

This is a warm water species, which has been recorded either under this name or as
S. f erox from the Western Atlantic, Red Sea, and throughout the Indo-Australian region
and Japan (? = S. hispida Aida, see p. 97). In all these cases it has been recorded from
the epiplankton, except that specimens were also obtained in the Philippine collection
from below 100 fms. These hauls were taken however with various types of open net,
and Michael (1919) considers that the species, i.e, his S. f erox, is typically epiplanktonic
in th e Philippine region.

In the present collection it was taken in all three areas. It was captured in the serial
nets at all depths t o 500 fms ., and five specimens were also taken in one haul with the
closing net at 500-250 fms . Thus the species would appear to be upper-mesoplanktonic
as well as epiplanktonic. For all the serial net hauls down to 150 fms. the average
capture was 6·4 per hr., whilst for hauls from 200 to 500 fms. the average was 5·1 per hr.

At o fms., in 20 hauls last ing 23 hrs., giving 100 specimens, or 4·3 per hr.

" 25 3 2·3 10 4·3

" 50 4 4 11 2·7

" 75 3 2·1 7 3·3

" 100 4 2·9 31 10·6

" 125 1 ·75 1 1·3

.. 150 2 2·3 42 18·2

" 200 1 ·8 10 12·5.. 250 2 1·5 13 8·6

"
275 1 ·7 2 2·8

" 300 3 4 24 6

" 400 "
1 2·5 "

1 ·4

" 500 1 1·25 1 ·8

S. serratodentata, Krohn.

This species is very widely distributed, being found in N. and S. and tropical Atlantic,
in the Mediterranean, the Southern Ocean, the tropical Indo-Australian Ocean and in
Japanese Seas. The present collection therefore adds little to its horizontal distribution.
The table below, giving the vertical distribution, shows that the species was essentially
epiplanktonic. Down to 125 fms. the average catch was 1l·4 per hr., whilst at all greater
depths the av erage was only 3·8 per hr., despite the comparatively large capture at
275 frns. by one haul, for which local conditions mentioned previously may have been
responsible. Fowler, in his Biscayan Plankton, found that it occurred only once below
100fms., and that was a single damaged specimen caught by a closing net in 200-100 fms.
The table here given shows that this form was taken in the serial nets at all depths down
to 800 frns. In the Fowler closing net at 500-250 fms. a considerable number of specimens
were also captured. Michael (1919) found this species also in the mesoplankton of Philip
pine waters down to 550 fms., although most of the captures were obtained from surface
waters. Thus it appears that, whilst the species is essentially epiplanktonic, it does
occur, though sparsely, in the mesoplankton. In the present expedition it was found in
all three areas.

Fowler, in his Biscayan Plankton, made a study of the vertical distribution of this
15-2
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species during the day and night. Very few hauls were made beneath the surface during
the night on the present expedition, and the data are not sufficient for any detailed
conclusions to be drawn. It is, however, of interest to notice that, of the epiplanktonic
hauls taken during the day time, 22 were responsible for 202 specimens, giving an average
of 9 per haul. On the other hand, 15 night epiplanktonic hauls gave an average of 12
specimens per haul. Thus the species appears to be more plentiful in the surface waters
at night than during the day.

At 0 fms., in 16 hauls lasting 19·5 hrs., giving 174 specimens, or 8·9 pcr hr.
,,25 ,,5 3·7 100 27
" 50 7 7·1 40 5·6
" 75 5 3·7 38 10
,,100 ,,7 6-4 45 7
" 125 4 3·1 31 10
" 150 5 4·4 37" 8·1
,,200 ,,4 6·3 16 2·5
" 225 1 ·7 1 1·4
" 250 1 ·8 1 1·2
" 275 1 ·6 10 16·6
" 300 2 3·1 9 2·9
" 400 1 2·5 6 2·4
,,500 ,,3 5·7 6" 1
,,600 ,,1 2·5" 1 ·4
,,800 ,,1 2·5 4 1·6

Eukrohnia hamata (Mobius).

This species has a very extended horizontal distribution, having been taken at such
distant points as Baffin's Bay, Spitzbergen, the Southern Ocean, and the Malay Archi
pelago. It has also been taken at San Diego (Michael, 1911), and from other regions. In
the Indo-Pacific it was taken by the" Siboga," and also in the China Sea (Michael, 1919),
but was not found by Doncaster in the Maldive material. The captures of this species
in the present collection show that it was almost entirely confined to the mesoplankton,
and this agrees with the China Sea captures. It was found in areas I and Ill. Some
specimens were taken in open nets at depths varying from 1200 to 0 fms., but it did not
appear in the serial nets at a less depth than 600 frns. One specimen was taken at this
depth, and two at 800 frns, In the Fowler closing net it appeared as follows: At 500
250 fms. in 2 hauls giving 2 specimens; at 750-500 fms. in 1 haul giving 5 specimens;
at 1000-500 fms. in 1 haul giving 11 specimens.

It failed entirely in the epiplankton in all the serial net hauls. The highest point at
which it was observed was in a net at 140-0 fms. in which one specimen was captured.

Eukrohnia richardi, Germain and .Joubin.

This species was only taken in 4 hauls, two of these being in area I and two in area Ill.
All the captures were made in the day time. In the large square open net (200-0 Ims.)
1 haul gave 1 specimen, and another haul (600-0 fms.) gave 3 captures. The remainder
were taken in the Fowler closing net as follows: 500-250 fms., 2 specimens; 1000-500 fros.,
1 specimen. Germain and .Joubin's original single specimen came from the Eastern
Atlantic,lat. 34° N., and was taken in a deep water haul with an open net. Michael's
Philippine specimens were taken by a net towed at 450 fms. These records all show that
this species is mesoplanktonic and resembles its near relative E. hamata in its vertical
distribution.
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Krohnitta subtilis, Grassi.

This species has been found in the temperate and tropical Atlantic, Mediterranean,
Red Sea, Japan, and in the temperate and tropical lndo-Australian regions. In the
present collection it was found in considerable numbers and appeared in the serial nets
at all depths to 800 fms. The serial net captures show a tendency for the species to be
more abundant in the epiplankton. In the closing net 8 specimens were taken in a haul
at 250-0 fms., and 2 specimens in another haul at 500-250 fms. It appears that the
species is predominantly epiplanktonic, but extends also into the mesoplankton.

At 0 frns. , in 7 hauls lasting 8·3 hrs., giving 14 specimens, or 1·7 per hr.
" 25 2 1·7 8 4·7
" 50 I I 15 15
" 75 ,,4 2·9 8 2·7
" 100 2 1·75 3 1·7
" 125 4 3·25" 13 " 4
" 150 1 ·75 I 1·3
" 250 2 2·75" 5 1·8 "
" 275 1 ·6 I 1·6
" 300 2" 4 5 1·2
" 400 1 1·5 2 1·3
" 500 2 3·75 5 1·3
" 800 I 2·5 3 1·2

Pterosagitta draco (Krohn),

This species has a very wide horizontal distribution. It has been found in the tem
perate and tropical Atlantic, in the Mediterranean, San Diego, tropical lndo-Australian
and Japan. Itwas present in Philippine, "Siboga," and Maldive material. In the present
collection the species was extremely abundant, being present in all three areas, and the
captures amounted to 420 specimens. The vertical distribution, as shown by the serial
net captures, gives an average catch of 14 per hr. for hauls down to 125 fms., whilst all
hauls below this depth give an average of only 3 per hr.

Thus this species appears to be distinctly epiplanktonic, and this agrees with the
conclusions drawn from captures in other tropical and sub-tropical regions. Four
specimens were taken in the closing net at 500-250 fms., but the species was absent
from all others.

At 0 fms., in 10 hauls lasting 14'5 hrs., giving 37 specimens, or 2·5 per hr,
" 25 5 3·7 155 41·8
" 50 6" 6·5 34 5·2
,,75 " 5 ,, 3·7 58 15·6
" 100 5 4·5 40 s-s
" 125 4 3·1 31 10
,,150 ,,4 3·6 20 5·5
,,200 " 2 ,,4 9 2·2 "
" 275 " 1 ,,·6 1" 1,6"
,,300 " 1 ,,·6 5" 8·3"
,,400 " 1 ,,2·5 4 1·6 "
,,500 " 1 " 2 " 4 " 2 "
,,800 " 1 " 2·5 " 1 " '4"
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PLATE 4.

Figs. 1, 2. Sagitta bedoti. 1. Anterior teeth showing uneven tips. x 280. 2. A posterior tooth showing
the same. x 280.

Fig. 3. Sagitta bipunctata. Entire animal. Length 11 mm. x 8·5.
Fig. 4. Sagitta decipiens. Entire animal. Length 13 mm. x 8·5.
Fig. 5. Sagitta enflata. Entire animal. Length 12·5 mm. x 9.
Figs. 6-9. Sagitta hexaptera. 6. Entire animal. Length 30 mm.; magna formula; armature 9: 4 : 3.

x 4·5. 7. Entire animal. Length 30 mm.; tricuspidata formula; armature 7: 3 : 2. x 4. (The
ventral ganglion is seen through the body.) 8. Entire animal. Length 29 mm.; hexaptera formula;
armature 7 : 3 : 6. x 4. 9. Distal end of a jaw, showing strongly developed crest. x 500.

Figs. 10-13. Sagitta hispida. 10. Entire animal. Length 12 mm. x 12. 11. Entire animal. Formula 10.
30. 9. 7. 14. x 8·5. 12. Anterior end of same, showing corona ciliata. x 16. 13. Anterior teeth.
x 400.

PLATE 5.
Figs. 14-17. Sagitta hispida. 14. Posterior teeth. x 300. 15. The vestibular ridge with some posterior

teeth showing. x 120. 16. A seizing jaw. x 70. 17. The tips of a jaw. x 1500.
Figs. 18-24. Sagitta lyra. 18. Entire animal. Length 26 mm. Armature 3: 7 : 3. x 4. 19. Two

jaws of the same, showing large bases. x 80. 20. (a) Anterior teeth of the same. (b) Posterior
teeth. x 100. 21. The vestibular ridge with posterior teeth in position. x 100. 22. The tips of
two jaws, showing the effects of wear. x 300. 23. A jaw of the same specimen without large
base. x 80. 24. Entire animal. Typical specimen. Formula 18 : 17 : 8 : 5 : 9. x 4.

Figs. 25, 26. Sagitta maerocephala. 25. The head, jaws, teeth, and vestibular ridge from the ventral
surface. x 40. 26. The tips of two jaws. x 300.

Fig. 27. Sagitta neglecta. Entire animal. Length 9 mm. x 8·5.
Fig. 28. Sagitta planktonis. Entire animal. Length 9·5 mm. x 6·5.

PLATE 6.
Fig. 29. Sagitta planktonis. Entire animal. A large specimen showing much contraction. Length

23 mm. x 4·5.
Fig. 30. Sagitta pulchra. Entire animal. Length 9·5 mm. x 9.
Figs. 31, 32. Sagitta regularise 31. Entire animal. Length 5 mm. x 10. 32. The anterior end show

ing corona ciliata and sense organs. x 60.
Figs. 33-37. Sagitta robusta, 33. Entire animal. Length 16 mm. 5 jaws. x 6. 34. Entire animal.

Length 14 mm. 6 jaws. x 8·5. 35. Entire animal. Length 15 mm. 7 jaws. x 6. 36. Entire
animal. Length 10 mm. 8 jaws. x 8·5. 37. Entire animal. Length 7·5 mm. (immature).
8 jaws. x 10.

Figs. 38, 39. Sagitta serratodeniaia. 38. Entire animal. Length 9·5 mm. x 8·5. 39. The anterior
end showing corona ciliata and some of the sense organs. x 25.

Fig. 40. Eukrohnia hamata. Entire animal. Length 15 mm. x 6.

PLATE 7.

Fig. 41. Eukrohnia hamata. Tips of jaws of the same, (a) young jaws, (b) old jaw. x 400.
Figs. 42-44. Eukrohnia richardi. 42. Entire animal. Length 21 mm.; dotted line to band of

swollen epidermis. x 6·5. 43. The tips of three jaws of the same. x 700. 44. The vestibular
ridge of the same with a few of the teeth drawn in. x 100.

Figs. 45-50. Krohnitta subtilis, 45. Entire animal (pacifica form). Length 7 mm. x 12. 46. Anterior
end of the same, showing corona ciliata and sense organs. x 38. 47. Jaws of the same. x 80.
48. Entire animal (subtilis form). Length 9 mm. x 10. 49. Jaws of the same. x 80. 50. Teeth
of the same. x 300.

Figs. 51, 52. Pterosagitta draco. 51. Entire animal. Length 7 mm. x 12. 52. Posterior region
shOWing posterior part of collarette, fins, generative organs, and sense organs on caudal fin. x 12.
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No. VI.-ANOMURA COLLECTED BY MR J . STANLEY GARDINER IN
THE WESTERN INDIAN OCEAN IN H.M.S. " SEALARK ."

By R. DOUGLAS LAURIE, M.A. (OXON), Professor of Zoology in the
University of Wales, at A berystwyth.

(COMl\1UNICATED B Y P R OF E SSOR J. S TANLEY GARDINER, M.A., F.R.S., F .L .S. )

(P lates 8 and 9.)

Head 3rd December , 1925.

T HE collection of Anomura with whi ch this pap er deals was made during Prof. Stanley
Gardiner's "Sealark " Expedition t o the Western Indian Ocean in 1905. The various
localities from which specimens are recorded lie between 30 and 210 S. lat. and between
510 and 730 E. long.

The collection comprises 47 species which belong t o 18 genera and are distributed
among the Anomuran t ribes as follows : Hippidea 1, Galatheidea 24, Thalassinidea 0,
Paguridea 22.

Four of the species are described as new to science; one of them is a Porcellanid,
Petrolisthes alobatus, and three are Galatheids, Galathea providentia, G. submaqnifi ca and
G. gardineri. It is possible t hat with further dat a the distinctness of G. submaqnifica
from G. maqnifica, Hasw., may not be upheld.

The collection present s a typical Indo-Pacific facies. A fair proportion of the
species are, however, now recorded for the first time fro m localiti es so far west in the
ludo-Pacific Ocean, particula rly of the hither to poorly represent ed tribe Galatheidea.
Some are new to the Mascarene Area. One, Galathea integra, Benedict , is new to the
l udo-Pacific region. The material shows, moreover, a strong affinity with the fauna
of the Japanese Area as defined by the Challenger Society, whose chart of the world
showing areas of marine distribution is reproduced by Calman and Farran (1912);
twelve of the present species have been also recorded from that area. Indeed, the south
eastern portion of the Challenger Society 's J ap an ese Area should be considered a part
of the l ndo-Pacific Area for purposes of distribution, t he Challenger definition having
been influenced by bibliographical considerations.

On the other hand, there is a marked dissiruilnrity from the fauna of the tropical
West Coast of America and from that of t he Western African Coast . The for ms which
reach to t he Western Coast of America are P etrolisihes lamarcki (Leach), Parapagurus
pilosimanus, Smith, and Coenobita TUgoSUS, H. M.-E dw. R emip es testudinarius , Latr.,
is recorded from the Galapago s Islands by Miers 1878, p. 319. The form s which occur
in the Atlantic are again P eirolisthes lamarcki , P am pagu,rus pilosimanus, and Coeno
bita TUgosUS. Also .1liunidopsi s trideniata (E smark). .Munida comorina, Ale. and And.,
though recorded so fa r from the Mascarene Area only, is said by Alcock 1901, p. 239,
"1lardly t o differ from t he Caribbean Munida caribaea, A. M.-Edw."

Each of the three forms named above as extending both to West American and to
Atlantic fauna has a very wide distribution. It will be noted that one of them, Para-
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pagurus pilosimanus, is a deep sea form and that another, Coenobita ruqosus, is a land
form. Petrolisthes lamarcki, accepting Borradaile's synonymy, 1898, p. 464, occurs
through the lndo-Pacific Region, Japan, from Lower California to Peru, from Florida
to Brazil, and off Bermudas. Parapagurus pilosimanus has a distribution summarised
by Balss 1913 (2), p. 50, as "Atlantik: lrland, Golf von Gascogne, Spanien, Marokko,
Senegal, Sierra Leone, Tristan d' Acunha, Kap, Sargasso-See, Bermudas, Azoren, Neu
Schottland, Antillen. Pazifik: Port Otway, Valparaiso, Golf von Kalifornien, Papua,
Philippinen, Yokohama, Banda, Indischer Ozean. Tiefe: 350-400 m." The distribution
of Coenobita ruqosus is summarised by the same author, p. 69, as "Westktiste Afrikas,
Rotes Meer, Ostkiiste Afrikas bis Japan (Nagasaki), den Polynesischen Inseln, dem
Siidlichen Kalifornien, Chile und der Magellanstrasse."

Authors' descriptions of some of the Porcellanids and Galatheids are slender, and
species of both families frequently show a good deal of variation. Points of difficulty
thus often arise, and 1 have felt it desirable in many instances to indicate and discuss
comparatively small points of difference between the present specimens and other
specimens of the same species recorded in the literature.

Miers 1884, p. 513, mentions the principal memoirs then published which deal with
the Crustacean Fauna of the East African coast and adjacent islands, and so including
most of the area under present consideration. Miers's own paper deals with Crustacea
collected from Seychelles, Amirante and Providence. Nobili 1905, p. 1, and Lenz 1905,
give some later references to Zanzibar. Of papers of about the same or more recent date
one may refer to Borradaile 1901, Borradaile 1904, Lenz 1910, Balss 1912, Bouvier
1915 and Gravier 1920 as recording Anomura from districts close to those from which
the present collection was made. Also Nobili 1906, Riddell 1911, Balss 1915, and
Nobili 1907, may be mentioned as useful papers of comparatively recent date, dealing,
the three former with the Red Sea and the latter with the Persian Gulf. The similarity
of the Anomuran forms throughout the Indo-Pacific Region is such that the various
recent works on the Eastern Asiatic fauna must be consulted. The study of Indian
Paguridea may be usefully based upon Alcock 1905; and Balss in his various papers
brings literature, synonymy and distribution to a later date. The Galatheidea have not
been so recently revised as a whole, but a list of species of Galatheidae, provided with
keys, is given by Benedict 1902, and a later list of species of the same group and their
distribution is given by Doflein and Balss 1913. Balss 1913 (2) gives keys and distribu
tion for the Japanese species of both Galatheidea and Paguridea and again in 1924
brings their distribution to date; 1 have found these papers very valuable.

Some of the work in the preparation of this paper was carried out at the British
Museum of Natural History, and 1 thank Dr Calman for his courtesy in providing me
with facilities for working in his laboratory and for access to the Museum collections
and literature.

The following contractions are used: C. carapace; Ch. cheliped; W.L. walking leg;
1. length; b. breadth.
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TRIBE HIPPIDEA.

Family Hippidae.
Genus REM/PES, Latreille, 1806.

1. Remipes testudinarius, Latreille, 1806.
Remipes testudinarius, Latreille 1806, p. 45; Miers 1878, p. 318, pi. 5, fig. 2 (var. denticulatifrons); Richters

1880, p. 159 (Seychelles); de Man 1896(2), pp. 461 and 463, and 1898, pI. 33, fig. 50; Lenz 1905, p. 374
(Zanzibar); Balss 1914, p. 92 (var. denticulatifrons); Bouvier 1915, p. 214 (var. denticulatifrons); Balss
1915, p. 2.

Loc. Chagos: Salomon, 1 cf.

C. 1. 29 mm. De Man, after re-examining an original example of R. testudinarius,
Latreille, states that he considers Miers's var, denticulatifrons (but not Miers's R. testu
dinarius) to be synonymous therewith. Miers's variety is White's original R. denti
culatifrons, a nomen nudum.

TRIBE GALATHEIDEA.

Family Ohirostylidae.
Genus UROPTYCHUS, Henderson, 1888.

2. Uroptychus nigricapillis, Alcock, 1901.
Uroptychus nigricapillis, Alcock 1901, p. 283, pl. 3, fig. 3; Doflein and Balss 1913, p. 167 (distribution).

Loc. Saya de Malha: C 6, 145 fms., 1 cf.

C. 1. (rostrum included) 5·5 mm., Ch. 1. 16 mm. This example agrees with Alcock's
description and figure of the type specimen except in the following particulars. (1) There
are 5 additional spines on the carapace, namely, a median gastric spine, a small one
behind and just to the outer side of each member of the pair of gastric spines, and one
just internal to the Ist post-cervical spine of each side. (2) There is a spine, smaller
than the antero-lateral one, between the latter, which is more pronounced than in Alcock's
figure, and the still larger Ist post-cervical spine. (3) The lateral borders ofthe carapace
behind the cervical groove are armed with spines, not merely serrated. (4) The rostrum
is somewhat broader at the base and narrower distally than in Alcock's figure. (5) The
antennal acicle is longer, reaching to the tip of the antennal peduncle. (6) The merus of
the 3rd maxillipede has a small spine distallyon the outer border, and there is a minute
spine on the proximal portion of the outer border of the carpus. (7) The posterior border
of the dactylus of each of the three anterior pairs of walking legs bears definite horny
spinelets instead of being merely serrated.

The above particulars may be summarised by saying that the present example
showsa general tendency to a greater development of spines than Alcock's type specimen.
It is only one-half the size of the latter and of different sex.

Family Galatheidae. Subfamily Galatheinae.
Genus GALATHEA, Fabricius, 1793.

3. Galathea australiensis, Stimpson, 1858.
Galathea australiensis, Stimpson 1858, p. 251, and 1907, p. 230; Miers 1884, p. 277, pl. 31, fig. A (mi~let~re~ B);

Ortmann 1892, p. 251 pl. 11 fig. 8' Grant and McCulloch 1906, p. 44; Balss 1913(2), p. 13 (distrIbutiOn);
Doflein and Balss 1913, p. 169; Bal;s 1915, p. 2 (synonymy); Balss 1924, p. 42 (distribution).

Galathea corallicola, Haswell1882 (1), p. 761, and 1882(2), p. 162; Doflein and Balss 1913, p. 169.

Loc. Amirante: E 11, 25-80 fms., 18 e (including a), 1 non-ovig- s, and 9 ovig. ~
X&-2
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(including b); E 13,20-25 fms., 16' and 1 ovig. ~ (c); E 21, 30 fms., 56' and 2 ovig. ¥. Saya
de Malha: C 19, 29 fms., 1 ~ (d) and 1 ovig. ~ (e). Cargados Carajos: B 13, 30 frns., 16.

I have examined the specimens in the British Museum from Port Molle and from the
Arafura Sea identified by Miers, in my view correctly, as australiensis and described and
figured by him in 1884, and find that my examples agreed with them. My specimens
therefore differ from those of Balss 1913 (2), p. 14. Failure to include Balss's specimens
as G. australiensis would mean the elimination of Japan from the distribution as given
by Dofiein and Balss 1913, p. 169. It may be, however, that this species is a highly
variable one, for Balss 1915, p. 2, after examination of material from the Red Sea and
Japan, concludes that aegypt'iaca, Paulson, 1875, breoimanus, Paulson, 1875, and longi·
manus, Paulson, 1875, are all synonyms of australiensis.

From Miers's figure the present examples differ (i) in possessing only one of the two
ciliated lines shown just behind the level of the gastric spines with an anteriorly directed
salient in the middle of their length; (ii) in the possession of two (or three), instead of
only one, post-cervical marginal spines, of which additionals one is at the level of the
3rd and the other, when present, at the level of the Ist post-cervical line ; (iii) the sides
of the carapace diverge posteriorly so that the greatest breadth is well behind the middle,
and this applies to both sexes.

When all three post-cervical marginal spines are present the total number of lateral
marginals including the one below the insertion of the antenna is eight, as in Stimpson's
description. This occurs in two only of the specimens (male cl and ovig. female b); a third
example (ovig. female e), though having only the two pairs of post-cervical marginals,
has a total of eight owing to an additional small onc .i list behind the most anterior (supra
antennal) of the series.

In the last-named specimen, but not in the others, there arc a few long coarse setae
on the dorsal surface of the rostrum, of the kind shown in Ortmann's figure 8 a but not
so numerous.

The specimens come under de Man's more detailed description, though as just said
only one of them has the strongly developed rostral setae. Ortmann's figure 8 i repre
sents quite fairly the 3rd maxiIlipede of my examples. Grant and MeCulloch, after
re-examination of the type specimens of O. corallicola, confirm the suggestion of Miers
that the latter is a synonym of G. aU8tralien8i8.

4. Galathea spinosorosiris, Dana, 1852.
Galathea epinosorostr ie, D an a 1852 (2), p. 480, a nd 1855, pl , :11), fig. !J; 1."117.1910, p. filili (Mudngasknr): Doflcin

and Balss 1913, p. 170 (d ist.r ib ut.ion ).
Galathea spinulijera, Scut.hwull 1909, fig . 12.

Loc. Providence: D 1, 39 fms., 1 6'. Amirante: E 1, 29 frns., 2 0 and 1 ovig. ~;

E 2, 29 fms., 1J; E 3, 25 fms., 1 ovig. ? ; E 6, 28 frns., 2 ovig. 'j? ; E 9, 34 fms., 1 0 and 2 ~

(one of them ovig.); E 12, 32 fms., 1 (3' ; E 25, 20-44 frns., 1 ovig. 'j? Seychelles: F 4,
39 fms., 1 6' (a). Coetivy: 2 (3' (b, c). Saya de Malha : C 19, 29 fms., 1 (J and 1 ovig. ~.

Cargados Carajos: B 19, 28 fms., I ,; and I ?; B 20, 28 fms., 1J. Chagos: Egmont, lagoon,
6-7 fms., 16' (d); Egmont, reef, 1 ~; Salomon, 10-14 fms., 16'.

Southwell's figure is an excellent representation of the present specimens, but the
1st lateral marginal tooth of the carapace appears in dorsal view not as the actual outer
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orbital angle but as being immediately behind this, and there is a minute additional
tooth between the 2nd and 3rd lateral marginals.

I find that in the 3rd maxillipede the distal tooth of the inner border of the merus
is smaller than in Dana's figure and in some it is very much reduced. In some examples
there is between the two inner meral teeth another quite minute one. In some there is
a third minute tooth on the outer border of the merus proximal to the others. On the
outer border of the carpus are 3 low rounded elevations.

The specimens which I here place under spinosorostris are very easily distinguishable
from those I place under ausiraliensis. In the present comparatively large series the
variation in line pattern is quite small, and the same is true in my series of australiensis.

In male d (C. 1. 4·75 mm., left Ch. missing) the fingers gape considerably; this is due
to their curved form which is more marked in the fixed finger. The mobile finger has on
its biting margin a flat-topped stump-like tooth, at about one-third of its length from
the articulation, and a smaller tooth proximal to this. Though the palm is broader than
in the female, the cheliped still remains of a comparatively slender build. In the smaller
male b (C. I. 4 mm., right Ch. missing) and male a (C. I. 4·25 mm.) the fingers also gape.

5. Galathea mauritiana, Bouvier, 1915.
Galathea mauritlana, Ranvier 1915, p. 200, figs. 10 and 11.

Loc. Farquhar: from Black Lipped Oyster, 1 ovig. ~ . Coetivy: 3 s and 5 <f (4 of them
ovig., the non-ovig, one is b). Saya de Malha: C 16,26 fms., 1 ovig. <f. Chagos: Salomon,
2 6' (includes a) and 2 ovig. <f .

A pair of gastric spines are present in my specimens as in G. australieneis, etc. Also
they possess on the lateral margin of the carapace a minute tooth between the 1st and
2nd teeth of the lateral series. The apical portion of the rostrum attracts particular
notice upon a close examination; in addition to its "longuement acuminee " character
it is seen, under a strong hand lens, to have some fine serration laterally on its wider,
proximal part. This species appears to be very closely related to G. affinis, Ortmann
1892, p. 252, pl. 11, fig. 9.

6. Galathea providentia, n. sp. PI. 8, figs. 1-4.

Loc. Providence: D H , 50 fms. , 2 6' (e, f), 2 ovig. <f (a, b), 1 non-ovig, <f (c); D 4, 50
78 frns., 1 ovig, <f (cl).

The ovigerous female specimen a is taken as th» holotype.
Description. Carapace broad (breadth is ·62 of the length including rostrum in

female a where length is 6·5 mm., and ·64 in male e where length is 5·5 mm.). The
striations are weak and tend to be broken and all have a thin fringe of fine setae which
are mostly short, but a few longer. The external orbital angle forms a well marked tooth
best seen in a lateral view of the animal, and behind this the carapace is armed with
8 marginal spines of which the 1st is the largest, the last is small (absent in two examples),
and the 2nd is very small; below the 2nd is a well-developed spine which is not seen from
a dorsal view. The lower orbital margin is drawn forward to form an acutely pointed
triangular projection. There are no spines on the gastric region. There is a small dorsal
spine to the inner side of the 1st marginal spine and behind this dorsal spine there is, in
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female a, another very minute one situated on the 2nd transverse striation. (This
minute one is generally absent in the other specimens, and in one of them the larger
dorsal spine is also absent.)

The striations of the carapace will be best understood by reference to the figure. The
1st line is broken slightly in the middle; the 2nd is broken in the middle and extends
laterally to behind the base of the larger dorsal spine; behind the break in the 2nd line
are a couple of anteriorly con vex scales; a 3rd short line is continuous and occupies about
the middle third of the carapace, but in some it is broken in the middle and (or) the
ends; the 4th line is of about the same length as the 3rd and is broken in the middle;
behind the median break in the 4th line is an anteriorly convex scale and behind this
and just in front of the middle part of the strong 5th line is the backwardly curved
median portion of the incomplete cervical line; the anterior portion of the incomplete
cervical line appears on each side as a short line running obliquely backwards and in
wards from the 3rd marginal spine, and between its inner end and the outer end of the
3rd line is a gap, in front of and again behind which is a small and anteriorly convex
scale; in a line obliquely backwards and inwards from the 4th marginal spine are 2
minute scales; the 5th line is the most strongly marked, being fairly straight with a slight
backward curve in the middle and running across the region of the 5th marginal spines
dividing the carapace into two approximately equal halves; a 6th line faintly indicated
and very much broken crosses the carapace at the level of the 6th marginal spines; a
7th line has its middle third continuous but separated from the outer third, which latter
tends to be broken and runs to the space between the 6th and 7th marginal spines;
behind this follow 3 lines which are broken, the 1st and 3rd of them particularly
so; finally, there is the usual well-marked posterior sub-marginal line. In some examples
these lines of the carapace are very obscure except the 5th, and it is difficult to follow
them unless the specimen is dry.

The rostrum is rather long; it is in female a, for example, 3 mm., i.e. ·46 the length
of the carapace including the rostrum. Its tip forms a strong median spine, and it has
4 spines on each side which are so formed that lying forward almost against the rostrum
they do not, with the exception of the Ist, much interrupt its even contour. The rostrum
is medially grooved.

The basal joint of the l st antenna bears on its distal margin 3 large forwardly
directed spines of subequal length. Two of these are on either side of th c articulation with
the 2nd joint and of these t wo the outer is the more massive; the 3rd, to the outer side
again, on the outer part of th e margin , is still more massive. The last joint of the peduncle
is fringed on the upper half of its distal margin by a few (8) fairly long setae, of ap
proximately the same length as th e last joint itself (but not the close fringe described
and figured by Milne-Edwards and Bouvier 1894, p. 200); the setae bear a few secondary
lateral setae on their distal halves.

The antepenultimate joint of the 2nd antenna has an outer and an inn er distal spine.
The ischium of the external maxillipede has a somewhat inwardly directed spine at

its inner distal angle; the outer distal angle is considerably produced; the anterior
toothed ridge has about 21 closely placed denticles. The merus has on its inner margin
3 spines of which the most distal is minute but the other two prominent (see also
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note under Remarks}; its outer margin has 2 small scaliform (spinuliform in some)
eminences. The carpus, while having its outer margin almost smooth, bears there 3
obscure eminences.

The chelipeds are not very robust, twice as long as the carapace including the rostrum
(both in female a with C. 1. 6·5 mm. and male e with C. 1. 5·5 mm.). They are scantily
clothed with long hairs. Viewed from the outer (upper) surface the proximal half of the
merus is seen to be covered with setose scales; the distal half of the merus, and the carpus,
are spinose; the hand, of generally smooth appearance, bears some obscure setose scales
which become more marked and spiniform towards the margins; the fingers are smooth.
The dactylus is about the same length as the palm.

The spines of the merus referred to above increase in size distally. Those of the carpus
include a row of 5 running from the meral to the pro pal articulation; to the anterior
(inner) side of this row are 3 spines, of which the distal one is the largest on the carpus;
to the posterior (outer) side of the row of 5 is a row of 4; and along the posterior (outer)
margin are 2 spiniform scales.

The inner (under) surface of the cheliped is covered with scattered setose scales and
is for the greater part devoid of spines; but there is 1 spine on the distal margin of
the ischium, a few on the distal part of the merus, and on the carpus 2 or 3 of
which one, considerably larger than the others, is on the posterior part of the distal
margin.

The fingers are incurved at the tips, overlapping when closed, so that the tip of the
dactylus is to the outer side; the tip of the dactylus bites against a surface of the fixed
finger which is bounded on the inner side by the curved tip of the fixed finger and on the
outer side by a subterminal tooth.

In the male e the fingers of the right cheliped gape slightly; their facing margins are
serrate distally, and proximally the dactylus has two obtusely triangular teeth between
which fits a similar tooth on the margin of the fixed finger; the left fingers do not gape
but the teeth are present though less marked. In the female a the fingers do not gape;
the two most distal of the teeth are present, but obscurely developed, on the right fingers
(also the proximal one in the larger female b, which has only the right cheliped preserved)
which are finely serrate throughout their length, while on the left all three teeth are
absent and the margins are hardly serrate.

The 1st pair of walking legs have the upper margin of the merus spinulate (9 spinules)
and the lower margin terminating on its outer side in a distal spinule; the upper margin
of the carpus of the Ist walking leg is also spinulate (5 spinules and 3 on the upper
outer surface); the 2nd walking leg is very similar to the Ist, the inner margin not so
spiniform but terminating distally in a spinule ; the merus and carpus of the 3rd walking
leg are comparatively smooth, having only reduced spinules ; the dactylus is in each case
spinulate on its lower margin.

Epipodites are present on the chelipeds but not on any of the walking legs.
Remarks. The inner meral spines of the externalmaxillipedes are subject to a good

deal of variation. The ovigerous female a described above (C. 1. 6·5 mm.) has, as stated, 3
on each maxillipede, of which the most distal is minute; ovigerous female b (C. 1. 6·5 mm.)
has 3 well-developed spines on each maxillipede; male e (C. 1. 5·5 mm.) has on the right
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maxillipede 3, of which the middle one is small, while it has only 2 on the left, the middle
one being here absent; non-ovigerous female c (C. I. 4·5 mm.) has 3 on the right, of which
the two most distal are much reduced, while it has 2 only, both well-developed, on the
left; male! (C. I. 5 mm.) and ovigerous female d (C. I. 4·25 mm.) have each of them 2
only on each maxillipede.

Two examples show asymmetrical development of the marginal spines of the cara
pace. In ovigerous female a there is an additional spine on the right side, the extra one
being apparently the next one posterior to the 5th transverse line. In male f there are
7 post-orbital spines OIl the right side but only 6 on the left, where it is the last that is
absent.

In recognising this species useful characters are: the comparatively smooth appear
ance of the carapace, which is contributed to by the weakness of the transverse lines and
by the absence of the gastric spines; the general disposition of the lines on the carapace
and their relation to the marginal spines; the general appearance of the rostrum; the
comparative smoothness of the hand.

This species appears to have affinities with G. [ormosa and G. consobrina, both of
de Man 1902 (PI. 23, figs. 40 and 41 respectively). From [ormosa it can be easily dis
tinguished by the form of the rostrum and by the outer surface of the hand, in both of
which features there is a closer resemblance to consobrina. From G. mauritiana, Bouvier
1915, p. 200, it differs in the form of the rostrum, the detailed arrangement of the lines
of the carapace, and the more numerous spines on the inner margin of the merus of the
external maxillipede.

7. Galathea eubmaqnifica, n. sp, PI. 8, figs. 5-10.

Loc. Providence: D 4, 50-78 fms., 4 'j! (a-d, a and d being ovig., and band c each
having a parasitic Rhizocephalan). The ovigerous ¥ a is selected as the holotype.

Description. Carapace-breadth is about two-thirds its length, rostrum included (C. 1.
4·0 mm., C. b. 2·5 mm.),

The rostrum occupies more than one-third the length of th e carapace (its length
in this specimen is about 1·6 mm.), It is medially grooved. It bean; on each lateral
margin 4 teeth, of which the 3rd from the tip is less prominent than the Lst and 2nd, and
the 4th is quite small. It measures 1 mm. across the level of the angles between the 3rd
and 4th pairs of lateral teeth.

The outer orbital angle forms an inconspicuous tooth, seen in a lateral view of the
animal; the lower orbital margin is drawn forward into a broad triangular pointed pro
jection. Behind the outer orbital angle the carapace is armed with 6 marginal spines of
which the 1st is the most conspicuous. Between the l st and 2nd marginal spines, at a
lower level, is a well-marked spine flanking the base of the 2nd antenna. 011 its outer side.

There are on the dorsal surface of the carapace 4 gastric spines and also on each
hepatic region there is one to the inner side of the large IHt lateral marginal spine, behind
the middle portion of the curved upper orbital margin.

There are no spines on the terga of the abdominal segments.
The striations of the dorsal surface of the carapace, which are almost devoid of setae,

are much reduced and broken; two are pronounced, of which the one, the transverse
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cervical crossing at level of 4th pair of lateral teeth, divides the carapace, excluding the
rostrum, into approximat ely equal anterior and post erior portions, and the other, crossing
between the level of the 5th and 6th pairs of lat eral teeth, subdivides the posterior
portion again into an anterior third and a posterior two-thirds.

(In detail: t he 1st line, at the base of the ros trum, curving anteriorly, is marked out
by the 4 gastric spines ; a 2nd line crosses between the 1st pair of marginal spines, it is
broken into five well separated parts of which one is median and each of the outer lateral
parts bears t he hepat ic spi ne already named; between the 2nd lateral teeth are obscure
scaliform fragments suggesting a 3rd line ; behi nd these again on each side of the middle
line is a more clearly marked bu t short fragm ent, t o the outer side of which are some
minute scattered scales ; the next lin e is the t ransverse cervical one, at the level of the
4th pair of marginal spines, its middle two-thirds is pronounced but the lateral portions
break down; the next line has a pronounced median portion, and lateral portions which
fall short of the margin of t he carapace ; behind this are fain t indications of another line
broken into numerous obscure fragments and in its neighb ourhood laterally are some
additio nal obsc ure scales. There is the usual well-marked submarginal line bordering
the posterior margin.)

The basal joint of t he Ist antenna bears on its distal margin 3 large forw ardly
directed spines. There are 2, one on each side of the articulation with the 2nd joint , and
of these two the outer is t he larger ; t he 3rd, t o the outer side aga in, on t he outer part of
the margin, is still larger. The last joint of the peduncle is fringed on the upper half of
its distal mar gin by a few (11) fairly long setae of approximately the same length as the
last joint itself (but not the close fr inge described and figured by Milne-Edwards and
Bouvier 1894, p. 200) ; the setae bear a few secondary lateral setae on their distal halves.

The antepenultimate joint of the peduncle of the 2nd antenna has an outer distal
and an inn er distal spine.

The ischium of the external maxillipede has its outer, but not its inner, distal angle
spiniform ; th e anterior toothed ridge has about 21 closely placed denticles. The merus
has all its inn er marcin 2 spines of which one about the middle is well-developed, and theb ,

other, distal to this, is smallcr , its oute r margin has in addition to one or two obscure
scales ,1, dist al ter minal spinulc, Th e carpus has on its outer margin 3 squamiform
eminenccs.

The chelipcds are subequal in length and very similar except that the propus is a
little 1.>r01t<1e1' in the righ t ono. They are rather less than twice as long as the carapace
including the rostrum (in t his spec imen Ch. 1. is 7 mm. , which is 1·75 the C. I.). Th ere
are a few setae on t he tin zers: otherw ise the ohe lij..icds are almost devoid of them. The

b ,

distal half of t he outer (upper) surface of the uterus and t he outer surface of the carpus
and of the propus are well a rmed with spines which are arra nged with fair regularity in
four rows ; two of these rows are strictly on the outer surface while the other two are one on
the anterior (inner) and onc on the posterior (outer) margin. The inner (under ) surface
of the cheliped is but lit tl e armed. The anterior margins of the dactylus and of the hand
are of almost equal length. The fingers meet throughout their length; their curved tips

cross, that of the dactylus lying to the outer side. .,
(Detail : in the ischium there is a spine on the inner (under) surface Just proximal to
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its distal apex. In the merus the distal margin bears 5 enlarged spines, 3 of them on the
portion bordering the outer surface and 2 on the inner portion; the 3 outer spines lie
out of the even course of the rows already named; in addition to these distal spines the
outer surface of the merus bears 1 spine to represent the anterior marginal row, 2 for the
antero-outer, and 3 for the postero-outer row; the 2 inner distal marginal spines lie one
anteriorly and one posteriorly; proximal to the anterior one are 2 smaller spines and there
is a small submarginal one at its posterior base; proximal to the posterior distal spine are
a few scales. The carpus rows comprise respectively, counting from anterior to posterior,
2 (or 3), 6, 6, 5 spines; on the inner surface are some scales and in addition there are on
its anterior part 2 smallish spines and a third distally at the point of articulation with
the propus. The hand rows comprise respectively, counting from anterior to posterior,
4, 5, 6, 6 spines, and there is a spine on the distal margin between the two middle rows
at the point of articulation with the dactylus; on its inner surface are a few scales, at
the articulation with the dactylus is a spine, and some of the scales on the posterior
margin close to the spines (counted as marginal in describing the outer surface) tend to
be spinuliform. The fingers meet throughout their length; the immobile finger has 3
small spines on its posterior margin. To the inner base of the tip of the dactylus lies a
tooth, between which and the tip itself the tip of the fixed finger locks, and which itself
locks between the tip of the fixed finger and a tooth to the inner side of the latter.)

On the inner surface of the larger propus the 2 distal members of the posterior sub
marginal row of scales are enlarged and lie close up to the row of spines considered
marginal in describing the outer surface of the smaller propus.

The walking legs have very few setae. The 1st and 2nd are armed with a row of
spines along the upper margin of the merus, carpus, and proximal half of the propus, and
a seeond row of spines lies to the outer side of the marginal carpal row; there are spines
also on the lower margins of propus and dactylus, elongated, slender and anteriorly
directed in the former, and at right angles to the margin in the latter. In the 3rd wulking
leg the armature is not so much emphasised, but is still clearly in evidence on the dactylus.

Remarks. In specimen female b setae are a little more in evidence on the chclipcds
and walking legs; also the carapace-line next to the posterior su bmarginal onc is, though
faint and broken, not so broken as in ovigerous female a.

In considering the affinities of the new species, the general arrangement of the cara
pace-lines, the setae on the upper distal margin of thc terminal joint of thc base of the
1st antenna, the armature of the external maxillipcdo, and the general form and arma
ture of the ehelipeds (much as in G. rnagn~fica) should be noted.

It resemblesG. mcujnifica, Haswe1l1882(2), p. 162, in many respect»; it has for example
the much broken condition of the lines of the anterior half of the carapace. A fuller
description of G. masmifico. is givcn by Grant and MCClllloch 1906, p. 47, pl, 4, figs. 3, 3u,
who re-examined the types in addition to cxamining ncw material. From these authors'
description and from Balsa's account of ita synonym seiosa 1915, 1'. 267, pl, ;35, figs. 2,
2a, 2b, the present species differs in the following particulars: the carapace-lines arc
weaker, notably the next to the posterior submarginal one, and there is a smaller
number of scales on the anterior half of the carapace; there is less development of setae;
the form of the 3rd lateral tooth of the rostrum is different; thc ischium of the external
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maxillipede bears a spine on its outer distal angle, but not on its inner; the merus of the
external maxillipede has one large and one small spine on its inner margin and one at the
distal angle of the outer margin.

I would like to examine considerable material of both G. rnagnifica and of this species
for the purposeof seeingwhetherperchance the two merge into one another. Itisnotknown
whether or not setae are present in magnifica on the distal margin of the terminal joint
of the base of the Ist antenna.

8. Galathea gardineri, n. sp. PI. 9, figs. 1-5.

Loe. Providence: D 11,58 fms., 1 0 (c), 1 ovig. ~ (b). Seychelles: F 8,34 fms., 1 0 (a).
The male specimen a is selected as the holotype.
Description. The carapace is broad and depressed, its breadth is two-thirds its length,

rostrum included (C. 1. 3·9 mm., C. b. 2·6 mm. without the spines). The gastric area is
defined by a shallow groove, as also is the cervical triangle on each side; the median
curved strip of the cervical groove is very distinct. The cardiac area is also delimited by
a shallow groove but not in ovigerous female b or male c.

The rostrum is short and broadly triangular (its length to the level of the angle
between the 3rd and 4th lateral teeth is 1·2 mm., which is one-third the length of the
carapace, and its breadth across the region of the angles named is 1·1 mm.). It is a little
concave from side to side and a little deflexed. It bears on each lateral margin 4 teeth
of which the Ist and 4th are of approximately equal size; the 2nd is a little larger and the
3rd a little larger again.

The outer orbital margin is without a tooth but immediately behind it is a minute
spinule and behind this are 6 marginal spines, of which one is in front of the cervical
triangle, two on the margin of the triangle and three behind it. Of the last named the most
posterior one is really dorsal in position; a further one behind this again, and still more
dorsally placed, is suggested only.

None of the carapace-lines are continuous but are broken into numerous squamiform
fragments from which arise fairly long coarse setae. The latter occur also on the chelipeds,
walking legs, and terga of abdominal segments. The scales of the anterior region, as also
of the lateral regions, and also those bordering the transverse cervical groove, tend to
bear spinules (in ovig. female b there are also 4 spinules on the raised posterior margin).
A feature of the line pattern of this specimen is the almost continuous middle portion
of a, line running across the breadth of the cardiac area, but in ovigerous female b this
is very distinctly broken. There arc no spines on the terga of the abdominal segments.

(Detail: on the anterior part of the gastric region are a pair of scales each with a
spinulc; between the Ist large lateral marginal spines a backwardly curved line is re
presented by 5 scales of which the outermost on each side, on the hepatic region, carries
a, spinulc (each lateral of the remaining 3 scales of the row bears an almost negligible
spinule, thc middle scale having a, pair of such); behind this line of scales there is on the
gastric area a transverse series of 7 scales, behind these is a pair and behind these again
in the middle line just in front of the cervical groove a single one; in the cervical triangle
are4 minute scales, three of them, of which the most anterior bears a spinule, bordering the
anterior limb of the cervical fork; bordering the transverse cervical groove posteriorly

17-2
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is a broken line of 8 scales, each of the outer three of which on each side bears a minute
spinule; behind the broken line last named there are scattered over the posterior portion
of the carapace a number of transverse scales; these are more numerous on the branchial
areas, while across the cardiac area are 3 transverse lines, the middle one of which is
rather conspicuous and the anterior one merely a scale. A scale behind the level of the
last marginal spine, and to its inner side, bears a minute spinule which though dorsal
might be considered an additional member of the marginal series. The posterior sub
marginal line is continuous and bears some rudiments of spinules, but 4 definite spinules
are present in ovigerous female b.)

The basal joint of the 1st antenna bears on its distal margin 3 forwardly directed
spines. There are 2, one on each side of the articulation with the 2nd joint, and of these
two the inner is the more dorsal and is relatively small and the outer, ventrally placed, is
large; the 3rd, to the outer side again, on the outer part of the margin, is still larger.
The last joint of the peduncle is fringed on the upper half of its distal margin by a few
(say 10) fairly long setae exceeding in length the last joint itself (but there is not the
close fringe described and figured by Milne-Edwards and Bouvier 1894, p. 200); the
setae bear a few secondary lateral setae on their distal halves.

The antepenultimate joint of the 2nd antenna has a distal terminal outer spine, a
distal terminal inner spine, and another spine proximal to the latter on the inner margin.

The external maxillipede has no spines on its outer margin. The basipodite has an
anterior ridge bearing half a dozen closely placed denticles; the ischium has a spinule
on its inner distal angle; its anterior toothed ridge has about 27 closely placed denticles;
the merus has 2 spines on its inner margin of which one is at about the middle of its length
and the other at its distal angle; the carpus has a spinule at its inner distal angle.

The chelipeds are equal and similar; they are robust with distal halves moderately
flattened; they are a little more than twice the length of the carapace including the
rostrum (Ch. 1. 8·4 mm.). They carry a number of long coarse setae which are particu
larly developed on the anterior (inner) margin. The outer (upper) surface of the merus
is spinose; there are a few reduced spines on the outer surface of the carpus contrasting
markedly with certain strongly developed spines along the anterior margin, which
latter curves into continuity with the distal margin producing a somewhat character
istic appearance; the outer surface of the hand and fingers is free from spines which are
however present on the margins of the propuH, more strongly developed on the pOHterior
margin. The apposed margins of the fingers are denticulate and meet throughout their
length; their curved pointed tips crOHH each other so that the tip of the dactylus is to
the outside. The inner surface of the cheliped is almost free from setae and spines.

(Detail: on the distal margin of the merus are [) well-marked spines. The l st of these
is on the inner side of the anterior (inner) margin, and proximal to it is a well-marked
spine; the 2nd distal marginal is on the outer side of the anterior margin, and proximal
to it also is a well-marked spine; proximal to the Hpace between the 2nd and ;~rd distal
marginals are 2 smaller spines; proximal to the space between the 3rd and 4th distal
marginals there runs proximally a line of 8 spines; the 5th distal marginal lies on the
posterior (outer) distal angle and becomes visible on turning the cheliped over some
what: on the inner surface of the merus is a series of scales. The carpus has on its
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anterior margin 5 spines of which counting from the proximal end the 1st is small (a
granule only in the right cheliped), the 2nd small, and the 3rd, 4th and 5th well
developed, particularly the 3rd; there is also a small marginal spine at the point of articu
lation with the propus; on the distal margin is a spine of fair size; these spines form
together a continuous curved series: on the outer surface of the carpus the spines are
reduced , 5 being present, of which two are in a line running proximally from the distal
marginal spine, and three are in a line parallel to the anterior margin and proximal to the
articulation with the propus: 2 small spines are present on the inner side of the anterior
margin of the carpus. The hand has 4 small spines just to the outer side of the anterior
margin, and 5 larger ones on the posterior (outer) margin, these being continued by 4 more
on the posterior margin of the fixed finger. The anterior margin of the dactylus is free
from spines.)

The exposed surface and the margins of the walking legs bear long coarse setae. The
exposed surface bears also scales which tend to be spiniform on the distal part of the
merus. The upper margin of the merus bears spines as also does that of the carpus and
ofthe proximal portion of the propus; on the carpus is a second row to the outer side of the
upper margin. The lower margin of the merus bears spines throughout its length in the
lst walking leg but only on the distal portion in the 2nd and 3rd; the lower margin of
the carpus is tipped distally by a spinule; there are 2 or 3 slender spinules on the lower
margin of the propus of each of the first two walking legs; the dactylus terminates in a
strong curved spine proximal to which on the lower margin is a pronounced spine about
two-thirds the length of the terminal one.

In ovig. female b the chelipeds are essentially the same as in male a, but they are
somewhat shorter (Ch. 1. 7'[) mm., C. 1. 4 mm.),

Remarks. In the small specimen (C. 1. 3·2 mm., Ch. missing) the scales of the cara
pace are finely denticulate, a condition which is somewhat obscured in the other two
examples, and on some scales one of the denticles is enlarged to form a spinule; the
arrangement of such spinules corresponds closely to that described for male a.

The new species resembles G. aculeaia, Haswell, 1882 (re-described from type by
Grant and McCulloch 1906, p. 49, pl, 4, figs. 4, 4a) in the broken character of the lines
on the anterior half of the carapace and the tendency of many of the scales of this
region to bear spines ; the external maxillipede also resembles that of aculeata in a
general way. It may, however, be readily distinguished from that species by the extension
of the broken character of the lines to the posterior half of the carapace and by the
broader, differently armed, chelipeds, of which one noticeable feature is the ornamenta
tion of th e carpus.

9. Oalathea eleqans, Adams and White, 1848.
Ga/a/lIca c!C!lU II8 , Adums und Whit " 1848. pl. 12, fig. 7; l\lil'I'R1884 , p. 278; H enderson 1893, p. 431; Ortmann

1894, p. 2:1; de Man 1902, p. 7011: (:I 'nn(, null i\leCulloeh 1906. p. 50 ; .So.ut.]lWeIl1909, p.. 120, fig. 11; Lez:z
1910, p. r,tHi (0 . l\lnllngllsknl'); Bldss 1913 (2). p. 4, figs. 2 and 3 (description, synonymy, ht erature) ; ?o~em
n.ud BltlllS 1913, p. Hi!) (distribution) : l'oLL,; 1915, p. 83, pl. 1, fig. 5 and text-fig: BaIss 1921 , p. 22 (distribu
tion, synonymy, literature); Balss 1924, P: 42 (distribution carried on from 1913(2), p. 4).

Gala/hea lonairostrie, Dnnn 1852 (2). p. 482, and 1855, pI. 30, fig. 11; Southwe1l1906, p. 220.

Ga/athea grandi'/'ostris, Stimpson 1858, p. 252, and 1907, p. 234.
Gala/hea deflexljrons, Haswo1l1882(2), p. Hi3.
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Loc. Seychelles: F . 7,34 fms ., L~ (a); F. 8,34 fms., 3 (brJ, c ~, d s ). Cargados Carajos:
B. 3, 30 fms., 1 ~ (g); B. 14, 30 fms. , 1 rJ (f); B. 15, 3D-33 frns. , 1 rJ (e) .

Mule a i\Ialej F emale [J F emale cl

C. 1., including rostrum 0·0 mm. 7·75 mm. 0·0 mm. 0·75 mm,
Ch . 1. 10·5 I1Ull . 12·5 111111. 10·25 mm. 1l·0 nuu.
Ch. I. -7- C. I. 1·75 HI 1·71 I·G:l

The present examples come under Miers's description. There are 9 spiniform teeth
on the lateral border of the carapace without counting the outer orbital angle or the
inferior antennal spine; the 2nd spine is quite small and is in one example doubled. The
rostrum has 7 teeth on each side in a, c and f; 8 on each side in b; in d there are 8 on the
left and 7 on the right side ; and in g t here are 8 on the left and 9 on the right side. The
figure of the 3rd maxillipede given by Balss 1913(2) shows the inner margin of the merus
provided with 3 spines; 2 only are present in my specimens as in Grant and McCulloch's
figure. I treat this as a matter of individual variation.

The rostrum is distinctly deflex ed in three of the examples (a , b and c) as Haswell de
scribes for G. deflexifrons, but the lateral denticles of the rostrum are not less developed
in these than in the rem aining specimens. D eflexifrons may well be a variety of eleqans,
as mooted by Miers and by H enderson and support ed by Grant and McCulloch.

I take the little-known G. lonqirostris, Dana, 1852, to be a synonym, though Dana's
figure has a narrower rostrum and its external orbital angles carried further forward
than in my examples of eleqans. De Man does not admit this synonymy.

I have before me two of the Ceylon specimens which Southwell placed under lonqi
rostris (in one of them the rostrum is somewhat deflexed) and feel I must place them in
the same species with the present specimens ; t hey do not show the characters named
above as figured by Dana and differ very little from Southwell' s examples of elegans in the
same collection, and which I also have before me, except in having the two well-marked
light bands on a dark background as shown in Dana's figure of lonqirostris. One of my
examples (a, with defiexed rostrum) also has this type of marking while another (e,rostrum
not defiexed) is marked as in Southwell's Okhamandal figure of elegans ; in the others
the colour has faded. Miers has called attention to the variable colouration of G. elegans.

Ortmann 1894 and de Man 1902, followed by Balss 1913(2), consider grandirostl'is,
Stimpson, t o be a synonym of eleqans, a possibility suggested by Henderson but rejected
by Grant and McCulloch.

There does not appear to me to be any distinction of specific value between elegans,
grandirostris, lonqirostris and deflexifrons . The most marked contrast among described
examples of these species appears to be between those with the long slender cylindrical
chelipeds of deflexifrons, described and figured by Grant and McCulloch and described
by Balss, and those with the shorter more massive flattened type of cheliped which
occurs in the ot her three; but such a difference may be found later to be due to growth
change. The present examples come into the latter group, the flattening being not very
marked however in the female.

The above notes were written before I had read the publications of Potts 1915, p. 84,
and Balss 1921, p. 22; my conclusions regarding synonymy in the last paragraph support
the views of these authors. (Potts does not refer to grandirostris.)
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10. Galathea laevirostris, Balss, 1913.
Galatkea laeuirostris, Balss 1913 (1), p. 221; Doflein and Balss 1913, p. 140, pI. 12, fig. I; and p. 169.

Loc. Amirante: E. 18, 280 fms., 1 0'. C. 1. 5 mm. The original specimens of this
species are recorded from the Sombrero Straits, Nicobar, at a depth of 805 m. The present
is the first subsequent record.

11. Galathea integra, Benedict, 1902.
Galathea integra, Bcncdict 1902, p. 248; Balss1913(2), p. 7, figs. 4 and 5; Doflein and Balss1913, p. 169 (dis

tribution).

Loc. Providence: D. 11, 58 fms., 1 example. A small specimen, C. 1. 3 mm., which
differs from Benedict's description of type, and from the figure of Balss, in having only
a pair of gastric spines instead of a row of four. The form of the inner orbital toothandthe
general form of the rostrum differ from Dana's figure, 1855, pI. 30, fig. 12, of the closely
allied G. integrirostris, in the direction of integra, though the distinction does not appear
to be as marked as in Benedict's type specimen, nor is it so marked as in Balss's figure.
The 3rd transverse line of the carapace is broken into four portions. Of the 7 spines of the
lateral margin of the carapace the 2nd and 7th are very small.

This species has hitherto been recorded only from Japan.

Genus J.ll UNIDA, Leach, 1820.

12. JJf.unida comorina, Alcock and Anderson, 1899.
M'unida comorina, Alcock and Anderson1899, p. 18; Illust. Invest. 1899, pI. 43, fig. 3; Alcock 1901, p. 239.

Loc. Providence: D. 11, 58 fms., 1 0'. Body 1. 6 mm., C.I. 3 mm., Ch. 1. 10 mm.,
Ist W.L. 8 mm. In this small male the chelipeds are, as one would expect, shorter in
proportion to the body length than in Alcock and Anderson's larger specimens. The 1st
pair of walking legs reaches the base of the fingers. Also there is no gape at the base of
the fingers nor are there enlarged teeth in this region on their apposed margins. The
specimen is dry and the carapace is a good deal wrinkled, ecdysis having evidently
occurred recently, but I feel that it may be safely placed in the present species. Alcock
and Anderson do not describe the armature of the lateral border of the carapace, but the
whole of this border has a denticulated appearance in the "Investigator" figure. In
the present example there are 6 spinules on each side. Of these the antero-lateral spine
is the largest and is well-developed; behind this, but in front of the anterior limb of the
cervical fork, a very small one follows; between the two limbs of the cervical fork are two
others; and there are two more, behind its posterior limb, the more posterior of the two
being small. The walking legs have the dactylus ending in a curved claw and possessing
3 teeth on its posterior border which increase in size distally, the proximal one being
inconspicuous and the distal one a well-developed spine.

This is the only record other than that of the original specimens.

13. M'ltnida japonica, Stimpson, 1858.
Mnnidrrjal'onica, Sti1l1pson1858, p. 252, and 1907, p. 235; Ortnuu1111~92!p. 254, pi: 11, fig. 11; de Man 1902,

p, 724; Southwl,1l1906, p. 221; Balss 1913(2), p. 15, fig. 14 (description of typical for~n ~nd ~ar. keter~:
cantha: distribution); Dofloin and Balss 1913, p. 172 (distribution); Balss 1915, p. 3 (distributdonj i Parisi
1917, p. 1.

Mun~da heteracantha, Ortmann 1892, p. 255, pI. 11, fig. 12.
Mun1.da sagamiensis, Doflein 1902, p. 623.
MUn7da lionshueneis, Benedict 1902, p. 261, text-fig. 11.
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Loc. Providence: D. 4, 50-78 fms., 16 (g). Mauritius: A. 2, >100 fms., 66 (a-f).
a c b g d e f

mm, mm. mm. m m. 111111. 111111. mm.
C. I. 9·0 7·5 6·5 6·5 4·0 :!·ii 3·0
Ch. I., right 16·0 14'5 13·7 7·5
Ch. I., left 17·2 13'5 14·0 7·5
Prop. l. (upper bord.) of larger Ch . 3·5 2·5 3·0 1·2
Dact. l. of larger Ch . 4·0 3·5 3·0 1·7

The present specimens differ from Ortrnann's description of .M. japonica in certain
particulars. Thus in my largest example the followin g points may be noted: (1) The
eyes are not fringed. (2) The merus of the 3rd maxillipede ha s only 2 spines on its inner
border instead of 3; the spine on the outer distal border is very small. (3) The form of
the anterior and antero-lateral borders of the carapace anterior to the cervical groove
differs from Ortmann's figure; they form together a continuous backwardly sloping
curved line. (4) The greater number and the disposition of the spines of the dorsal
surface of the carapace. They are more or less scat t ered over the anterior and antero
lateral regions; their detailed arrangem ent is as follows: (i) an anterior gastric row of 8,
of which the 2nd pair from the middle line is the largest; (ii) one on eac h side behind the
gap between the 2nd and 3rd of the anterior gastric row and between that row and the
broken ciliated line behind it; they may be considered as equivalent to the 3rd pair of
Ortmann's figure placed further back; (iii) a median spine in the broken ciliated line
behind the anterior gastric row; (iv] 2 small spines on the left and 3 on t he right outer
part of the above named broken ciliated line and behind th e region of the 2 outer spines
of the anterior gastric row; they are not in Ortmann's description or figure; (v) a small
spine on each side in a line with those just named and to t he inner side of the 2nd of the
marginal antero-lateral series; this is not in Ortmann's description or figurc; (vi) behind
the broken ciliated line referred to is a st ronger unbroken ciliat ed line at each end of
which there are 3 spines, the innermost of which is the largest, being doubtless the one
described by Ortrnann, but the other 2 are not described by him; th e outermost of the
3 is almost on the antero-lateral margin; (vii) at the outer end of the next ciliated line
behind this again is a spinule on each side, not described by Ortmann; (viii) on each
side there is a spine in the triangular area formed by the forking of the cervical groove,
as in Ortmann's description; (ix) th ere is finall y, as in Ortmann's description, a single
spine on eaeh side behind the cervical groo ve, just behind th e fork. Thus t he differences
from Ortmann's j aponica are the backward position of th e 2nd pair of t hc anterior
gastric row, so that the impression of a conspi cuously st raight row of spines is lacking;
the further reduction of this row by thc absence of one of its outcr pairs: a nd t he presence
of certain additional spines, which it may be noted arc the smallest of the series.

In b, c and (J there arc, under the heading (iv) above, 2 spines only on each side; the
outermost of the 3 spines named under (vi) above is absent, which is a difference in the
direction of Ortmann's description; and there is an addit ional spine in the cervical
triangle, anterior to the other, which is a point of difference from Ortmann's description.
In c both the outermost and the middle of the 3 spines referred to under (vi) abo ve are
absent, so that there is only one spine in this position, as in Ortmann's description. In
the small examples d, e and j, the additional spines tend to be obscure or absent.

Herdman's Ceylon specimens are recorded by Southwell as differing in various
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respects from Ortmann's description. I have had access to his material and find that the
general outline of the carapace in front of the cervical groove agrees with mine and further
that while in some examples the inner margin of the merus of the 3rd maxillipede has
3 spines as in Ortmann's figure, in others, which are otherwise very similar, only 2 spines
are present as in my examples. De Man also describes points of difference from Ortmann's
account.

Balss 1913(2), with considerable Japanese material before him, discusses variation
in this very variable species, contrasting the typical form and var. heteracamtha.

The preceding specimens tend to fall under the heteracomtha form in having the less
regular arrangement of the gastric row of spinules and in having only 2 inner meral
spines on the 3rd maxillipede, but on the other hand they have the dorsal spinule in the
cervical triangle and the smooth (non-spinulate) dorsal surface of the 2nd abdominal
segment of the more typical japonica.

Note on the Chelipeds. It is noted that though one of the present examples, namely
male b, has fingers showing a large proximal gape, this example is by no means the largest.
In male a, the largest example, the left cheliped is the larger and in both right and left
chelipeds the fingers gape a little throughout their length, meeting only at their tips, but
the gape, which is a little wider in the larger chela, is not emphasised proximally in
either; the dactylus has a large tooth proximally and the fixed finger has one just distal
to this. In male c the right cheliped is a little the larger, and, while in it the fingers are
separated in their proximal halves by narrow slits, they meet in the left throughout their
length; enlarged proximal teeth are present as in male a. In male b the right and left
chelipeds are of similar size and appearance, the left a trifle the longer; in each the
fingers gape widely proximally but hardly at all in their distal 3rd; the dactylus has
near its proximal end a large stump-like tooth of characteristic appearance, flattened
at its free end but not reaching across the gape, and the fixed finger has a somewhat
enlarged tooth of ordinary appearance limiting the wider part of the gape distally. In male
d the chelipeds are of equal length and in each the fingers meet throughout their length.
In all these examples the tip of each finger is produced into a long curved spiniform
tooth, which crosses over the corresponding tip of the apposed finger when closed; in all
the apposed margins of the fingers bear numerous small teeth throughout their length.

Two other specimens (female h and male 1:) from depths similar to the others approach
the more typical japonica in having a straighter arrangement of the gastric row as in
the figures of Ortmann and of Balss. In male i are 3 spines on the inner margin of the
merus of the 3rd maxillipede: in female li there are 2 spines only. Female h has its 2nd
abdominal segment armed with 4 spines, in male i this region is unarmed. Female h
(Amirante: E. 10, 22-85 Ims.) has O. 1. 6·75 mm., Ch. 1. 12 mm. Male i (Mauritius:

A. I, 100-200 frns.) has C. 1. 7 mm., Oh. 1. 12·25 mill.
It may be further noted in rezard to these two specimens: that the number of gastric

• b I
Spll1es is 12 only, of which 10 form the gastric row and the other 2 are placed one at eac 1

end of the first unbroken ciliated line (in female h the left member of the outermost pair
of the row is abortive, in male i the 3rd pair stand somewhat behind the leve~ of the
others); that in female h the carapace has only 6 marginal spines, there not bemg any
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small 2nd one anterior t o the cervical groove and only 2 between the limbs of the cervical
fork; that of the 2 inner meral spines of the 3rdmaxillipede of female h. the basal one is
large and the distal one small.

Balss has already pointed out that ,M. lumshuensis, Benedict, is a synonym of M.
heteracantha, Ortmann. He also considers J.l1. saqamiensis, Dofiein, a synonym of
M. heteracomtha. The present examples go far towards breaking down the specific
distinction between heieracaniha and j aponica and so towards confirming Balss's con
clusion based upon Japanese material.

14. Munida elegantissima, de Man, 1902.
M unida eleqan iiss ima, d e 'Man 1902, p . 726, pI. 24, fig. 42 ; Doflcin a nd Bill,;,; 1913, p. 17:1 (distrib u t ion).
Munida alcocki , Sout hw e1l 1906, p. 222, and tex t -fig. 2.

Loc. Providence: D. 4, 50-78 fms., 1 ovig. Cj2 (a). Amirante: E. 16, 39 fms., 1 Cj2 (b);

E. 25, 20-44 fm s., 1 Cj2 (c). Bod y I. C. I. C. b. Ch. I.
m m . mm. mm, mm,

Ovi g, female a 19· 5 1l ·5 7·0 25· 0
F em al e c 12·0 7·0 4·2 14·0
F em ale b 10·0 5·7 3'5 12·5

These femal e examples differ from de Man's description of his male specimen in the
following particulars. (1) The antero -la te ral sp ines do not present the marked inward
curve as in de Man's figure; they are almost straight, (2) The supra-antennal spine of
the anterior border of the carapace is of t he same size in b, a lit tle smaller in c and a good
deal larger in a, though still distinctly smaller t han the antero-Iateral spine. (3) In all
three the supra-ocular spine is a lit tl e shorter, the free portion being one-half t he length of
t he free portion of t he median rost ral spine. (4) Th e t ria ngular cervical area, which in
b is as in de Man's acco unt, and is very similar in c, contains in a an additional spine on
the right side between t he other spi ne and the 3rd of t he antero -lateral spines. The
presence of an additional pair of spines is noted by Southwoll in his JvI . alcocki ; on ex
amining his types, I find t hat it is present in the larger bu t abse nt in t he smaller specimen.

De Man's single male was small (C. 1. 6·4 mm .), and it will be noted that it is in my
largest specimen that th e above named minor points of difference between my specim ens
and his are most apparent. The chelipeds are in t he present female exa mples just a little
more than twice the carapace length in cont rast with 2·7 timer; that length in de Man's
small male type.

I have examined t he type specimens of Munida alcoclei, Southwcll, 1906, and find
that the latter is a r;ynonym of lW. eleqantissima. In f-'o uthwcll'H specimens t hc arrange
ment of the ciliated lin er; post erior to t he cervical groove closely resembles the arran ge
ment of those in de Man's figure.

15. Munida tricarinata, Alcock, 1894.
Munida tricarinata, Alcoc k 1894(2), p . 324; IlIlI fl t. Invp.Ht .1895, pI. 12, fig. I ; Alcock 1901, p . 24 fi; D olloin llnd

BalRs 1913, p. 173 (distribu tion).

Loc. Providence: D. 7, 70 fms. , I 'i' (c). Saya de Malha: C. 6, 145 fms ., 2 er (a, b).

Body 1.
C. I., including rostrum
C. b.
Ch. I.

male a
mm.
11),0

1),0
7·0

male 11 Icmnle (;
mm. mm.
25·5 17·0
11·5 8·0
1),0 6·2

48·5



LAURIE-ANOMURA 139

The cheliped of male b has merus 1. 17 mm., carp. 1. 10 mm., upper bord. prop. 1.
11 mm., dact. 1. 8·5 mm. W.L. 1 of male b has merus 1. 14·5 mm., carp. 1. 3·25 mm.,
prop. 1. 9 mm., dact. 1. 5·5 mm.

In each of the three specimens an additional pair of spines of the anterior tergal row
are enlarged in each of the abdominal segments 2, 3 and 4; the members of this pair are
well to the outer sides of the pair described by Alcock and near to the ends of the row.
Though not described by Alcock they are nevertheless figured by him for segment 4.
There is in each of the specimens an enlarged median spine on the 4th abdominal tergum
posterior to the anterior tergal spines. Though not described by Alcock this spine appears
in his figure. In all three examples the tergum of the Ist abdominal segment is pitted, not
"sharply rugose" as described by Alcock. In all three examples the spine of the inner
margin of the merus of the external maxillipede is placed about the middle of its length
instead of "near the proximal end" as Alcock describes.

The chelipeds of the male have not been hitherto described. They are present only
in male b of the present examples and are very similar in general appearance to those
of the female described and figured by Alcock but longer in proportion to the body
length. The whole appendage is nearly twice the length of the extended body and a
little more than four times that of the carapace. On the merus and carpus are 3 longi
tudinal rows of spines, one on the anterior margin, and one on the outer and another on
the inner side of this. The carpus is elongated but the ratio carpus-length divided by
merus-length is rather smaller than in the female, being ·59 instead of Alcock's "more
than two-thirds."

This is the only other record of the species besides the original one.

Subfamily Munidopsinae.
Genus ~MUNIDOPSIS, Whiteaves, 1874.

16. Munidopsis (Galathodes) tridentata (Esmark, 1857).
Ualathea tridentata, Esmm-k 1857, p. 239.
Oalathodcs triilentatus, Milne-Edwnrds and Bouvier 1900, pl, 31, figs. 5-7.
lVlnnido]Jsis (Gnlalhodcs) ? tridentata, Alcock 1901, p. 264 (description). . . .
Munido]Jsis (Oalalhodcs) tridentata, Do/loin and Bulss 1913, p. 158; also p. 177, for dIstrIbuhon.

Loc. Saya de Malha: C. 21, 450 frns., 2 J (a, b).
Male a. Body 1. 24 mm., C. 1. 14 mm., larger (left) Ch. 1. 25 mm. Male b. Body

1. 14·5 mm., C. 1. 8·5 mm., each Ch. 1. 11 mm.
In a there are 6 teeth on each lateral margin of the carapace: the two posterior are

close together and just behind the cervical groove, and the gap between the 4th and
5th counting from before backwards is greater than that betweenany other two andis twice
as great as that between the 3rd and 4th. In b the Ist and 2nd of each side are present
as spinulcs while the rest are obscure. In neither specimen are these teeth, except the
1st or antcro-Iateral pair, so well-marked as in the figure of Milne-Edwards and Bouvier.

In both specimens only one (the inner) longitudinal rowof spines is present on the.mer~s
of the cheliped; in the larger specimen it consists of 4 spines of which the most distal is
one of 4 situated on the distal margin, and the pen-distal is very prominent and rises
from about half way along the merus; in the smaller specimen these two alone represent

the longitudinal row.
18-2



140 PERCY SLADEN TRUST EXPEDITION

The fingers of the larger (left) cheliped of the larger specimen do not meet except at
their tips, the space between them being a not very wide slit, but the fingers of the right
cheliped meet throughout their length; in the smaller example the chelipeds are of
smaller size proportionally and the fingers of both meet along their entire length.

In the 3 following legs the anterior border of the merus is spinous, the spines
increasing in size distally. W.L. 1 has about 6 spines, W.L. 2 has about 5, and W.L. 3

about 4 spines. In both specimens the anterior (inner) border of the carpus has a stout
distal spine and a more proximal one which is less marked; to the outer side of these is a
carina which terminates distally in a small spine.

Family Porcellanidae.
Genus PETROLISTHES, Stimpson, 1858.

17. Petrolisthes lamarcki (Leach, 1820).
Pisidia lamarckii , Leach 1820, p. 54.
Petrolisthes lamarcki(i), Miers 1884, p. 268 (description of certain points in Leach's type specimen in British

Museum): also p. 557 (Amirante); Borradaile 1898, p. 464 (synonymy); RiddellI911, p. 262; Doflein and
Balss 1913, p. 162 (:.\laM, Seychelles: Diego Garcia, Chagos Archipelago).

Porcellana dentata, de Man 1888, p. 216 (description).
Peirolisthes rujescens, Lenz 1905, p. 374 (Zanzibar, Bawi}; Nobili 1906, p. 130; Bouvier 1915, p. 205; Balss

1915, p. 7.
Petrolisthes dentatus, Lenz 1905, p. 374 (Zanzibar, Bawi, Kokotoni, Aldubra), Lcnz 1910, p. 565 (0. Mada

gaskar); Gravier 1920, p. 377 (Madagascar}; Sendler 1923, p. 4.
Petrolisthes speciosus, Balss 1913 (2), p. 30, pI. I, fig. 3 (an excellent photograph which well represents some of

the present specimens).

Loc. Seychelles: Praslin, reef, 16 (a), 1 <jJ (b). Coetivy: 1 6 (m). Chagos: Coin, Peros
Banhos, 46 (c-f), 3 <jJ (g-i); Salomon, 16 (k), 1 <jJ (l).

Teeth on anterior border of wrist

C.l. Epibranchial Left Right
in mm. spine

Female b 5·5 tooth 4 missing
Female g 6·0 absent missing 5
Female i, ovig. 7·0 absent 4 5

2nd-4th in-

Female h
conspicuous

7·75 absent 5 5
(3rd incon-
spicuous)

Female l, ovig. 8·75 absent 5 5
2nd incon- (3rd incon-
spieuous spicuous)

Male a 5·0 tooth 3 3
Male c 5·25 small tooth 4 4
Malef 5·75 well developed missing 3

spine
Male m 7·0 tooth 4 4

2nd-4th in- (2nd-4th in-
conspicuous conspicuous

Male le 7·25 tooth :3 :3
Male d 7·5 small tooth missing 4
Male 6 9·5 small tooth 5 r;

Borradaile includes in P. lamarcki forms which have been described under 12 different
specific names. The examples which I have before me fall under de Man's re-description
of Porcellana dentata, H. M.-Edw. But one point must be noted in them, the variability
in development of the epibranchial spine, which may be entirely absent. Except as
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regards this character and the number of anterior wrist-teeth my examples vary but
little among themselves.

According to Borradaile's key the present collection affords no examples of his var.
asiaticus or var. fimbriatus but the specimens are distributed between the typical con
dition and var. rufescens, some of them however being intermediate as regards the con
dition of the epibranchial spine. This latter point is in favour of Borradaile's treatment
of rujescens as a variety only.

Since all my examples possess the posterior marginal teeth on the wrist they would,
according to Nobili, approach dentatus or lamarcki and be correspondingly removed
from rufescens. The anterior marginal teeth of the wrist vary in distinctness, as Bor
radaile points out may be the case; for example, in female l the 2nd tooth of the left
wrist is small and partly united with the larger 3rd tooth, the 4th and 5th teeth are not
well separated from each other, and it would be possible to count an additional minute
tooth between the 2nd and 3rd; similarly on the right wrist the small 3rd tooth is largely
united with the larger 4th tooth.

The present specimens support the suggestion in Borradaile's key that the absence
of the epibranchial spine has a strong tendency to be associated with the presence of a
larger number of anterior wrist-teeth.

The specimens recorded from Mauritius by Bouvier 1915, p. 204, as P. asiaticus
appear from his description to fall under typicallamarcki of Borradaile's key rather than
under var. asiaticus of the latter, and malesJ, a and k of the present collection are perhaps
in agreement with these examples of Bouvier.

Richters 1880, p. 159, pI. 17, fig. 13, names examples from the Fouquets (an islet
a couple of miles off E. coast of Mauritius) "Porcellana asiatica, Leach (?) "; they have
the 3 anterior wrist-teeth but he does not say whether spines are present on the anterior
margin of the merus of the walking legs.

18. 'tPeirolisthes decacanthus, Ortmann, 1897.
Pctroli:sth cs dccacanthus, Ortmunn 1897, p. 285, pl, 17, fig. 2.

Lac. Seychelles: Praslin, reef, 1 ~.

The specimen is ovigerous; C. 1. 4·25 mm. It agrees with Ortmann's description
with one, perhaps important, exception, namely, the sculpture of the upper surface of
the hand. The latter would not in this example be well described as "gleichmasaig
granulirt, die Korner sind etwas schuppenfOrmig: es sind keine Streifen vorhanden."
On the posterior (outer) half the granules are small, pointed, and distally directed; on
the anterior (inner) half they are in zeneral flattened. In detail there is adjoining the

• b

small pointed ones just described a row, ill defined distally, of rather larger blunter ones
running towards the gape of the fingers, then a row of flattened imbricating squames
with well curved serrated margins, running up to the point of articulation with the
dactylns, then another row of squames of which the proximal 2 or 3 are but slightly
Curved and tend to unite with those at their sides so as to form oblique lines, then finally,
in the distal inner part of the surface, behind the dactylus, small non-squamiform
granules reappear. The upper surface of the hand is clothed with a low pubescence, more
visible on the outer half. The outer (posterior) margin of the hand and fixed finger is
serrulate but no spines are present.
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Two particulars are mentioned by Ortmann as variable: (i) the number of anterior
marginal teeth of the wrist is said to be 4 or 5; in the present specimen there are 4 strongly
developed ones and a very much smaller 5th one distally is clearly to be seen by the aid
of a lens; (ii) the number of posterior marginal spines of the wrist is said by Ortmann to
be from 5 to 7; there are 7 in the present example.

Finally I add a few particulars not included in Ortmann's description: (i) the merus
of the cheliped has in my example a stout anterior tooth less than half the size of the
1st anterior tooth of the wrist; it also bears 5 spines as follows: 2 on its upper distal
articular margin of which the outer one is the larger and is close to the outer (posterior)
margin of the merus, proximal to the latter is another spine, the 2 remaining spines are
on the posterior part of the distal articular margin, the lower one being at the lower
angle of the same; (ii) there is a submarginal groove anteriorly on the upper surface of
the dactylus; (iii) there is a minute distal spine on the anterior margin of the 1st and
2nd walking legs.

Ortmann's type specimen is from Tahiti. This is the first record since.

19. Petrolisthes militaris (Heller, 1862).
Porcellana militar is, H elIer 1862(2), p. 523.
Petrolisthes annulipes, ~Iiers 1884, p. 270, pI. 2!J, fig. B; and p. 558 (Seychelles).
Porcellana (Petrolisthes) m ilitar is , de ~Ian 1887, p. 410.
Petrolisthes militar is, Henderson 1893, p. 427 ; Rathbun 1924, p. 2!J (di stribution).

Loc. Cargados Carajos: B. 13, 30 fms., 4 specimens (b-e). Chagos: Salomon, IQ

14 fms., 13 (a).

Specimen a has C. 1. 3·5 mm., b 4·25 mm., C 5 mm., d 7'5 mm., e 9 mm.
The specimens agree well with Miers's description and figure of P. annulipes. Some

particulars however may be noted: (i) the 1st marginal tooth, just behind the outer
orbital angle, which Miers says may be present or absent, is absent in all the specimens
in this collection; (ii) the number of anterior marginal teeth of the wrist is given by
Miers as 5, his figure showing that this number includes the pronounced distal angle;
in my specimens if the distal angle be included, which appears justifiable in some cases
but not in others, the number is 5, in two cases one of the teeth is bispinose ; (iii) the
posterior marginal spines of the wrist are said by Miers to be 3 or 4 in number and are
confined to the distal portion of the joint; in a of the present specimens the left cheliped
is missing and there are 3 spines on the right wrist, in b there are 3 spines on the left
while the right is missing, in c there are 4 spines on each wrist, in d there are 5 on each
wrist occupying the whole length of the wrist in each case, and in e the left cheliped is
missing while there are 4 on the right, the first being on the level of the 2nd tooth of the
anterior margin; (iv) in addition to the anterior tooth there are on the merus 5 spines
of which one is about the middle of the posterior margin and the other four on the distal
articular margin as follows: one just to the inside of the outer angle, one to the inner side
of this again (absent in a and in right of d), one on the posterior (outer) part of the margin
(absent in b) and one at the lower angle separating the posterior (outer) and under portions
of the margin; (v) the spinule at the distal end of the posterior margin of walking leg
2 is absent in e, the largest specimen; (vi) the anterior margin of the carpopodite of the
1st walking leg bears a minute terminal spine distally, a point not referred to by Micrs;
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(vii) the specimens have 3 spines on the mid-branchial margin as described by Miers;
(viii) there are no setae on outer margin of chelae; (ix) the lateral frontal lobe bears no
obvious spinules but is of the crenulate, minutely dentate, or minutely spinulous type.
As it is a little difficult to realise the meaning attached by different authors to the phrase
"minutely spinulose" and as this is a matter of importance in view of the affinities
between this species and Petrolisthes scabriculus (Dana) I will describe the condition in
one of my specimens, e.g. in d: to the naked eye the whole frontal margin appears entire
but under a strong lens 26 small denticles may be counted rising dorsally and situated
submarginally rather than marginally, and in addition are some still smaller marginal
ones apically. The number of crenulations or minute round-tipped denticles is larger in
the smaller specimens.

In regard to the above particulars (iii) is of interest as bridging a difference between
annulipes and scabriculus; Dana's figure of the latter, 1855, pI. 26, fig. 13, might ea-sily
be intended to represent the appearance of the posterior margin of the wrist in my
specimen d.

A point of difficulty is the relationship between annulipes of Miers, militaris of HelIer,
and scabriculus of Dana. Henderson unites anmulipes and militaris but keeps scabri
CUlU8 apart as having definite small spines in front of the supra-orbital spine, whereas
de Man unites annulipes and scabriculus apparently under the impression that the lateral
margin of the front bears in both cases the above named spines, and he insists that
militaris is a distinct species. I believe that de Man may have misunderstood Miers's
phrase" minutely spinulose" as used in regard to the lateral frontal margin of annulipes.

It appears to me that there is more affinity between annulipes and militaris than
between either and scabriculus. Annulipes is characterised by having smooth or minutely
spinulose lateral frontal margins, and the absence of setae from the posterior margin of
the hand. Scabriculus is easily distinguished from this by the presence of one or more
quite fairly developed spines in front of the supra-orbital spine and the presence of setae
011 the posterior margin of the hand (Dana 1852 (2), p. 424, and 1855, pI. 26, fig. 13;
de Man, lac. cit.; de Man 1902, p. 697). .J.llilitaris has the anmulipes type of lateral
frontal margin, and setae on the posterior margin of the hand as in scabriculus. It is
possible that long series may show an association of a different average number of mid
branehialmarginal spines with each of the three forms.

It seems convenient to treat amnulipes and militaris as synonymous species and to
leave 8cabriculus as a distinct species. The present specimens fall under the annulipes
condition of P. militaris.

20. Petrolisthes coccineus (Owen, 1839).
1'0/'1'1'71(/1/(/ coccinca, Owon 1839, p. 87, pl, 20, figs. 1 find 2.
1'o/,cc71(/I/(( barbcua, 11011('1' 1862 (2), p. 52:t
Pctroli.~the8 barixuu«, de Man 1893, p. 2!l0, pl, 7, figs. 4, 4a.
l'cl/'oli8t1/1~8 coccinclls, Ort.mann 1897, p. 288.
Pet1'Oli8thcs pU1JCSCC11R, Bn.]flS 1913 (2), p. :10, pl. 1, fig. 2.

Loc. Seychelles: Praslin, reef, 1 «..
The specimen is ovigerous; C. 1. 12·5 mm.; the right cheliped is missing. It agrees

well with de Man's description of specimens from Endeh, Flores, which he puts under
P. barbata of HelIer. De Man's description is of considerable importance as he makes a
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running comparison with HelIer's type specimen from Nicobar Islands, amplifying
HelIer's original description in a way which is useful in view of the close similarity
between this species and carinipe«; two species which are however quite distinct, as
shown by de Man.

In the present specimen the setae of the outer margin of the hand are short as in the
Flores specimens (Heller described long setae in his type); the anterior marginal teeth
of the wrist are 4 in number; the distal bispinose tooth of the posterior margin of the
wrist is preceded by 3 smaller teeth (" one or two" in the Flores specimens); there is a
spinule dorsally on the posterior margin of the arm a little behind the larger terminal
one, which latter is one of the 2 sharp teeth of the distal articular margin referred to by
de Man and present also in the present specimen; there is only one tooth near the distal
end of the posterior margin of the meropodites of the 4th (penultimate) pair of legs.

Balss's photograph (under the name Peirolisthes pubescens) represents my specimen
excellently except that in the latter the hand is a little broader. By putting his speci
men under P. pubescens Balss implies that it has no supra-orbital spine, but one is visible
in his photograph. There appears to me no doubt that his specimen is de Man's barbatus.

The question arises as to whether Stimpson's pubescens is a synonym of barbaius.
Stimpson's description of pubescens (1858, p. 241, and 1907, p. 183, pI. 22, fig. 3) differs
from my specimen and from de "Man's barbatus in the following particulars: (i) the
greater development of setae on the whole exposed surface, particularly on the hand;
(ii) the different appearance of the anterior marginal teeth of the wrist; (iii) my specimen
has lost its colour but the colour of pubescens differs from that of barbatus of de Man;
(iv) no supra-orbital spine is described by Stimpson. Of these differences much weight
cannot be given to (iii) and in regard to (i) Heller's type specimen of barbaius has the long
setae on the hand. The supra-orbital spine is an important character and it is perhaps
the main difficulty in the way of uniting the two species; yet it is interesting to note
Ortmann's statement (1897, p. 284) that in some species of P etrolisthe« (namely edwardsi,
galathinus, and b08Ci) the supra-orbital spine is present in young but is lacking in old
examples. It would be premature to unite the two species at present but further
knowledge may perhaps lead to such union.

Dana's tomeniosus (Porcellana tomeniosa, 1852 (2), p. 420, and 1855, pI. 26, fig. 10),
of which however I have not seen examples, appears to be a species distinct from bar
batus ; Ortmann puts pubescens with it. I follow Ortmann, who has examined P. coccineus,
in treating barbaius as a synonym of that species.

21. Peirolisthes alobatus, n. sp, PI. 9, figs. 6-9.
Loc. Cargados Carajos: B. 3, 30 fms., 1 ovig. 'il.
Description. Carapace markedly longer than broad, with numerous faint, raised and

much broken transverse lines. It is without setae. The greatest breadth is across the
region marked by the transverse darkened line separating the two elevated branchial
regions and mentioned below; passing backwardly from this there is little narrowing
of the carapace as far as between the Ist and 2nd pairs of walking legs but behind this
the lateral margins slope rather abruptly inwards; in front of the widest part they again
converge more gradually. The posterior border is raised, with a double outline, and is
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slightly concave posteriorly. From the apex of t he front to the region of greatest breadth
the lateral margin of the carapace is sharpened but further back it becomes rounded.
The front is broad and extends well forward, t erminating in an apically rounded median
lobe. The supra-orbital margin is well excavated posteriorly, anteriorly but little; in the
middle of its course it is sligh tly produced outwards over the ocular peduncle and is here
elevated into a bulge; anteriorly to t his the margin slopes slightly downwards. The post
orbital angle is well-marked. There is on the lat eral branchial margin just behind the
cervical groove a well-developed spine. The cerv ical groove is well seen and broad. The
gastric area is ra ised and rounded and possesses anteriorly a pair of short t ransverse
elevations sit uated a lit tle behind t he level of the post-orb ital angles and separat ed by
a shallow median groove which passes forward to the ap ex of the front; in front of these
elevations the surface slopes gradually downwards. The hardly elevated cardiac area is
circumscribed on each side by a darkened line. On either side of the cardiac area is a
slightly eleva ted area of the branchial region and antero-externally to each of these is
another slight branchial elevation surmounted by one or t wo t ubercular rou ghenings. The
two branchial elevations just named are separated by a broad shallow groove in which is
seen a darkened, more or less t ransverse, line which ru ns into the cervical groove near
its posterior end and forms t he anterior limb of a V-shaped impression the apex of which is
directed outwardly and t he poste rior limb of which runs obliquely inwards and backwards
to reach th e lateral boundary of the cardiac area. The two branchial elevations of each side
together with t he median cardiac area lie in a semicircle post erior to the cerv ical groove.

The ocular peduncles are short and stout, t he corneae deeply pigmented. The antennal
flagellum is broken away on each side. Th e pterygostomial area possesses a series of
longitudinal raised lines, one of which, running along about the middle of the area, is
strongly elevated.

The ischium of the externa l maxillipede has the inner margin broadly rounded and
the outer distal angle produced and tipped by a tooth, and the exposed surface is crossed
by raised more or less transverse lines; the merus has a large rounded (not sub-acute)
lobe proje cting from its infero-internal margin and its exposed surface is crossed by some
transverse rugosities. The inner margin of meru s, carpus, propus and dactylus of the
externa l mnxillipede bears very long branched setae which are part icularly long on the
two most distal of the joints nam ed.

Thc chelipcds are very similar . The left is a lit tl e the larger. They are without setae.
Thc upper surface is in general very finely grnnulnr but t hc ischium and merus have
some broken raised transverse lin es on an otherwise smooth surface. The anterior border
of the mcru s is produced distally in to a rounded distally directed lobe. The anterior
margin of the carpus is about the same length as that of the hand; its supero-anterior
margin is sharpened and denti culate but is not lobed, though the distal portion bulges
a lit tle, particularly in the smaller cheliped ; the 5th denticle from the proximal end is
somcwhat enlarged and t hough it could not be called a lobe it is of interest to note its
enlargement ; t he infero-anter ior border is also narrow and projecting bu t not so sharpened
as the supero-anterior border; the anterior surface between the two borders forms a
longitudinal groove; the posterior margin is a little raised and is marked by numerous
transverse rugosities; the slight median longitudinal convexity on the upper surface
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bears some irregularly arranged but more or less transverse low tubercular rugosities;
the distal border of the upper surface bears 2 rounded lobes about the place of articula
tion with the propus. The propus is flattened from above downwards, particularly in its
posterior half. The hand is narrow proximally but broadens a good deal distally; the
anterior margin is raised and marked by numerous serrations which are continued into
faint lines on the anterior part of the under surface; the posterior margin is sharpened
and denticulate, this character extending also along the fixed finger; a slight longi
tudinal elevation runs along the upper surface of the hand to the point of articulation
with the dactylus. The fingers are somewhat curved, particularly the tips, no gape is
left between them, their tips are subacute and that of the dactylus folds below that of the
fixed finger; the anterior margin of the dactylus is carinate and serrated so as to continue
the character of the anterior margin of the propus. The under surface of the cheliped is
almost smooth but there are some faint broken raised transverse lines on the merus, carpus
and anterior part of the hand, while the posterior part of the hand is finely granular.

The 1st, 2nd and 3rd walking legs are comparatively smooth, a few slight transverse
lines being present on the meri, more particularly towards their anterior margins; the
dactyli are curved and acute and have two horny spines on the posterior margins and
they also bear a very few setae; the distal end of the propus also bears a few setae and
has on its margin posteriorly a pair of horny spinules.

Some dimensions. C. 1. 6·5 mm., C. b. 5·25 mm.; so that C. h. -:- C. 1. is '8. C. b.
across region of post-orbital angles 3·3 mm. Ant. bord. carp.: larger Ch. 4·5 111m.;
smaller Ch. 4·0 mm. Ant. bord. prop.: larger Ch. 4·75 mm.; smaller Ch. 4·0 mm. Ant.
bord. dact.: larger Ch. 4·0 mm.; smaller Ch, 3·8 mm. Post. bord. prop.: larger Ch.
9·0 mm.; smaller Ch. 8·0 mm. Propus breadth: larger Ch. 3·75 mm.; smaller Ch. 3·25111111.

Remarks. The new species is evidently closely allied to P. unilobaius described by
Henderson from Tongatabu 1888, p. 106, pI. ll, fig. 3, from which however it may be
distinguished by the following particulars:

(1) the lateral margin of the branchial region terminates anteriorly in a well-marked
anteriorly directed spiniform tooth;

(2) the pair of prominences of the gastric region are well posterior to the level of
the posterior border of the eyestalks;

(2) there is no small lobe near the proximal end of the anterior margin of the carpus;
(4) the merus of the external maxillipede has a large rounded, not subacute, lobe

projecting from its infero-internal margin.
It may also be that the new species has its carapace proportionally narrower across

the region of the post-orbital angles.

Genus POLYONYX, Stimpson, 1858.

22. Polyonyx biumquiculaius (Dana, 1852).
Porcellana biunquiculata, Dana 1852 (2), p, 41 I, and 1855, pl, 2fJ, fig. 1.
Polyonyx biusujuiculatus, MierH 1884, r- [j[j9 (Soycholloa, EtoiIe Islund, Amiranto); Nobili 1901, p. 7; Bulss

1913(2), p. 31 (distribution] , BalHH1915, p. 8 (distribution).
Polyonyx triunyuiculatUB, Nobili 1906, p. 136.

Loc. Providence: D. 1, 39 fms., 1 ~ (a); D. 4, 50-78 fms., 1 a (b). Amirante: E. 2,
29 fms., 1 ~ (c); E. ll, 25-80 fms., 2 a (d, e); E. 13, 20-25 fms., 1 a (g). Seychelles: F. 9,



LAURIE-ANOMURA 147

37 fms., 1 c1 (h). Chagos: Salomon, 10--14 fms., 2 ~ (j, k); Diego Garcia, lagoon, 14! fms.,
1 <j' (1); 12 fms., 2 ~ (m, n); 10 fms., 7 ~ (O-U), 5 c1 (v-z).

I place my specimens in Dana's species, assuming the latter to possess an anterior
arm-lobe and a crest on the lower part of the inner surface of the hand. The median
frontal lobe is in all my specimens triangular and pointed, projecting well beyond the
lateral frontal lobes, but its degree of projection and its breadth vary a good deal, the
condition illustrated in Dana's figure agreeing with those in which it is least prominent
and most wide. There is a small spine on the infero-internal margin of the arm. My
specimens agree with Dana's description in having unequal chelipeds and his Ib well
represents the larger hand and fingers in mine. In both sexes in my examples one cheliped
is larger than the other and the larger one has the form shown by Dana; Dana does not
say which sex he describes or figures or whether or not the sexes differ in regard to their
chelipeds.

Zehntner 1894, p. 185, described triunquiculatus from a female which had equal
chelipeds, the fingers of which met along their whole length and had neither triangular
projections nor tubercles.

De Man 1896(1), p. 384, 1898, pI. 32, fig. 49, described acutifrons from a male with
only one cheliped present; the latter, as suggested by de Man, was probably the larger
of an unequal pair; it shows widely gaping fingers which differ from those in my speci
mens in the absence of the tooth at the base of the fixed finger. I compare the cheliped
of de Man's species with the larger toothed one of my specimens, because of the detail of
the arrangement of the hair, which is confined to the proximal portion of the excavated
inner side of the mobile finger near its biting edge.

Thus both triunquiculaius (female) and acutifrons (male) differ in their chelipeds
from my specimens, and, until one understands better the meaning of these cheliped
differences, the forms named are, for the sake of clearness, better kept out of biungui
culat'us. They may be types of two distinct species or they may represent the female and
male respectively of triunquiculaius, as held by de Man 1902, p. 709. They both agree
with the present specimens in possessing the anterior meral lobe, the small spine on the
anterior border of the arm, and the inner hand-crest.

The male specimens which Nobili puts under P. triunquiculaius are described by him
as having the little inner crest of the hand, the digits gaping for the greater part of their
extent and the prominence at the base of the fixed finger large and dentiform. They
appear to agree with the present specimens.

The two females recorded from Amboina by de Man 1887, p. 421, as Porcellana (Poly
onyx) biung,lticnlata have chelipeds of equal size and form and their fingers meet through-

out their length. They may be triunquiculatus. .
Should Dana's species be ultimately found to possess neither merallob~ nor mner

IHLnd-crest it might be necessary to keep the present specimens apart from It and ~hen
it would depend upon further evidence in regard to the various conditions of cheliped

as to whether a new species should be made for their reception. .
There is a strong resemblance between the larger cheliped in the present speCImens

and Miers's figure of that of female Polyonyx obesulus 1884, p. 272, pI. 29, fig. d', as w~ll
as to Dana's figure 1b of biunguiculatus, but there is no reason to confuse the two species

rg-2
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named. I have before me the example of obesulus recorded from Ceylon by Southwell
1906, p. 220; it is an ovigerous female, C. I. 6·5 mm., with only the larger (right) cheliped
present, and I find it has the characteristic rounded median pointed lobe, the indistinct
inner merallobe, the more definitely triunguiculate character of the dactylopodites of
the walking legs due to the stronger development of the small proximal spine, and the
proportionately shorter wrist: and I note also that there is no crest on the lower part of
the inner surface of the hand nor has it any small spine on the lower inner margin of
the arm. Henderson's reference, 1893, p. 430, to the types of ObC81111l8 and examples of
biumquiculaius in the British Museum is useful. H e describes also a sexual dimorphism
in the chelipeds of ObCS1l11l8. He points out that in the female, though one, generally the
right, cheliped is usu ally slightly the larger, both have their fingers in cont act through
out the opposing margins, which are without any prominent tooth; that in the young
male the condition is very similar, the fingers being almost in contact throughout; that
in the adult male the larger (usually left) cheliped is more strongly developed with widely
gaping fingers and well-developed tooth near the base of the fixed finger. It is interesting
to note that this la tter condition is figured by Miers, all who se specimens were female;
further his figure illustrates well the single cheliped of Southwell's ovigerous f emale
example.

De Man gives figures of both chelae in each sex of OUCSUlIl8, 1902, p. 704, pl, 23, fig. 39.
He shows a large tooth on the fixed finger of the larger chela of the female (C. I. 4·25 mm.)
though the fingers themselves fold over suffic iently closely to leave no gape. His figure
39 a of the larger chela of a male (C. 1. 4 mm.) well represents the larger chela of South
well's female specimen. It appears that the matter of cheliped variation requires further
investigation in bo th obesu lus and biunquiculatus. I give therefore the following detail s
from the examples of biunujuiculaius which I have before me. In th e present specimens
the chelipeds are as above noted un equal in both sexes. In t he two sex es the larger chela
is very similar. Th e sma ller chela however shows sexual dimorphism.

In the male the larger chela agrees in form with Dana's figure 1U, the wide gape free
from setae is noticeable, the large triangular tooth on the proximal portion of the opposed
margin of the fixed finger, and the prominent still more proximal region of the mobile
finger; when th e fingers are closed, the tip of the mobile finger falls short of the tip of the
fixed one and rests against the outer side of its subterminal part, it does not fold well
across it as its range of movem en t is restri cted hy the large baSIL! t oot h of the fixed
finger, it only just passes the margin. Th e posterior margin of the propus bears a smooth
marginal crest whi ch fades away before reachin g thc tip of t he fixed finger. There is also
a smooth inner hand-crest. The only setae are on the inner surface of the proximal
portion of the fingers near their opposed margins, more particularly on the mobile
finger. The smaller chela has th e inn er hand-crest 1000;s marked, t he posterior marginal
crest of the hand and fi xed finger has a tend ency, more marked distnlly, to be finely
denticulate, th ere is a considerable gape between th e fingers though not so large a one
proportionally as in the larger chela, the proximal tooth of the fixed finger is poorly
developed so that the movement of the mobile finger is not restricted as it is in the larger
ehela and its tip crosses well over the tip of the fixed finger to lie against the inner side
of the latter; the margins of the fingers which face the gape are seen to be thickly lined
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with setae when viewed from either the outer or the inner side. The anterior margin of
the dactylus bears a not very conspicuous smooth crest.

In the female the larger chela is very similar to that of the male . The smaller chela
is however, though not strikingly different, yet sufficiently easily distinguishable from
that described above for the male. The gape is not so conspicuous as in the male; the
proximal marginal tooth of the fixed finger is very poorly developed; the tip of the
mobile finger which is less strongly curved than in the male crosses well over that of the
fixed finger though not so well over as in the male, so that as in the male it lies to the inner
side of the latter, but when so crossed the margins of the fingers meet subterminally
at a part of the margin which is finely denticulate and which is not more than hinted at
in the male; proximal to this the middle third or more of the length of the fingers bounds
an elongate narrow gape which is narrower than in the male but is closed as in the male
by dense setae when viewed from outer or inner side; proximal to the gape the margins
of the fingers meet again and are here once more finely denticulate. The anterior margin
of the dactylus bears a smooth crest, as in the male it has a slight tendency to be denti
culate near tip of the dactylus in the smaller examples and is obscure in the larger
examples. The crest of the posterior margin of the propus has a rather stronger tendency
to be denticulate than in the male.

Some dimensions in mm., and proportions, are as follows :
Smaller Smaller

Larger Smaller Larger Smaller carp. I. prop. I.
C.I. Larger Larger carp . I. Smaller carp. I. Larger prop . I. Smaller prop. b. +Iarger -s-Iarger

C. I. C. b. C. b. Ch. carp. I. +C. I. carp. I. +C.1. prop . I. +C. I. prop. b. + C. I. carp . I. prop. I.
Fern. QV. n 3·0 3·7 ·80 Left 2·9 ·97 4·1 1·37

" i 3·2 3·7 ·87 Right 3·2 1·00 5·2 1·63

" 1n 3'5 4·4 ·79 Right 3·6 1·03 5·5 1·57

" c 3'5 4·5 ·78 Right 3·7 1·07 3·2 ·93 5·2 1·50 4·6 1·31 ·87 ·88
QV. a 3·7 5·0 ·75 Right 3·2 ·85 5·2 HO

" QV. l 4·0 5·0 ·80 Left 4·2 1-06 3·4 ·85 6·5 1·62 5·5 1·37 ·80 ·85

" QV·1J 4·2 5·5 ·77 Right 5·0 1-18 7·2 1·69

" QV."/' 4·5 5·1 ·88

" QV. s 4·5 5·5 ·82

" QV. le 4·7 5·7 ·83 Right 4·7 1·00 4·0 ·84 7·0 1·47 6·0 1·26 ·84 ·86

" QV. t 4·9 5·8 ·84
QV. q 5·5 7·0 ·79 Right 5·5 1·00 7·5 1·36

" QV. 0 5·7 6·7 ·85 Right 6·0 1·04 5·0 ·87 8·7 1·52 7·0 1·37 ·83 ·80
QV. u 5·7 7·1 ·81

Male h 2·7 3·1 ·87 Left 4·0 1·48 3·5 1-30 ·88

" fJ 3·2 3·7 ·87 Left 3·2 1·00 3·0 ·92 5·0 1·54 4·1 1·26 ·92 ·82

" b 3'5 4·0 ·87 Left 4·0 1-14 3·1 ·89 6·0 1·71 5·0 1·43 ·78 ·83

" e 3'5 4·0 ·87 Left 3·2 ·93 5·0 1043
d 3'6 4·1 ·88 Left 4·5 1·25 6'5 1·81

" v 4·0 4·6 ·87 Right 3·1 ·78 4·8 1·20
x 4·7 0'0 ·86

" 10 5·0 0·2 ·90
11 5·1 5·6 ·91

" z 5'0 6·1 ·90
Mnlo.fidc

NQbili 1901 5·0 6·0 ·83 Right. 9·0 1·80 7·2 1·45 '81

Remarks. (i) The breadth of the carapace in proportion to its length varies a good
deal but it is on the average narrower in proportion in the male, particularly in the larger
ones. (ii) There appears to be lit tle or no difference in length (expressed in terms of C. 1.)
between the smaller male cheliped and the smaller female cheliped, or between the
larger cheliped of the two sexes in animals having C. 1. less than about 3·5 mm. (iii) There
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is a tendency, more particularly in the smaller cheliped, for the out line of the projecting
anterior margin of the merus to wave in such a way as to hint very obscurely indeed at
a bilobed condition but in one or two cases this condition is clearer without being
pronounced and in one (male v) the lobes are emphasised by being crowned each by a small
sharp anteriorly directed tooth. (iv) In a few cases the pitting of the outer surface of
the hand and fingers is supplemented by a roughening or poorly developed granulation,
more particularly in smaller chela of female c (C. 1. 3·5 mm .), in smaller chela of female
l (C. 1. 4 mm.) and in both chelae of male h (C. 1. 2·7 mm.). (v) Male v is remarkable in
that the smaller chela, which is unusually short, is of the female type above described:
it suggests that this species should be examined for the possible occurrence of a high and
low male dimorphism; or it may be that this appendage has been regenerated. (vi) In
female k the gape of the fingers of the smaller chela is very slight and setae are but
slightly seen in an outer view; in this specimen also the chelre are short in proportion to
the carapace length.

There are, in addition to the above, four small specimens which I include under this
species.

Loc. P rovidence: D 11, 50 fms., 1 'f (cc), 1 er (dd). Chagos: Diego Garcia, lagoon,
10! fms., 1 er (bb). Cargados Carajos : B 21, 28 fms., 1'f (aa).

Moro Less
More More massive Less massive

C.l. massive massive pr op . I. ma ssive prop. I.
C. I. C. b. C. b. chcla prop. I. -:-C.I. prop. I. -:- C. l.

Fern. cc 2·4 2·8 ·86 Left 2·9 1·21 2·!J 1·21
Fern. aa 2·5 2·9 ·86 Left 3·4 1·36 ::1-4 1·36
Male dd 2·4 2·9 ·83 Right 2·!J 1·21
Male bb 2·5 2·9 ·86 Right 3·4 1·36

They agree with each other in having the anterior marginal extension of the carpus
distinctly bilobed, the lobes being dentiform; and in having the anterior meral lobe
somewhat drawn out transversely in a dentiform manner.

In female aa the whole outer surface of the hand and fingers is covered with rounded
tubercles and the outer surface of the carpus is somewhat similarly covered though here
the tubercles are not so well-developed; in the other three specimens the granulation is not
present on the carpus and is in fact confined to the outer surface of the fixed finger and
of the lower part of the hand, it being in male bb less distinct in the chola in which
the mobile finger has the enlarged basal denticle, i.e. the one which is somewhat the
more massive and which is evidently destined to become the larger of the adult.

In each of the female examples the fingers meet throughout their length in the less
massive chela and their margins are approximately straight save that in the fixed
finger there is a prominence in the middle; in the more massive chela there is also a
prominence about the middle of the opposed margin of the fixed finger proximal to
which is a very slight gape, and at the base of the mobile finger a marginal denticle is
enlarged.

In one of the male examples the more massive chela only is present and in the other
only the less massive; in each ease the appendage is of the type described above for the
corresponding chela of the female.

Thus the young of the two sexes are evidently very similar; the fingers are in both
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sexes in contact throughout their length in the smaller chela whereas in the larger chela
a slight gape is present in both sexes at an early age. Further in all four examples the
apposed margins of the fingers are finely denticulate. In all also the anterior margin of
the dactylus and the posterior margin of the propus are marked by a crest which fades
away proximally and which, except in female aa, is finely denticulate. Finally in both
the more massive and the less massive chela the fixed finger-tip folds over to the outside
of that of the mobile finger.

23. Polyonyx denticulatus, Paulson, 1875.
Puly onyx denticulatus, Puulson 1875, p. 80, pI. 11, fig. G; Nobili 1906, p. 138; Riddell1911, p. 263; Balss 1915,

p.8.
Polyonyx hexaqonalis, Zehntncr 1894, p. 18i, pI. 8, figs. 18, 18 a.

Loc. Seychelles: F 7, 34 fms., 2 er and 4 ~ (one of them ovig.); F 9, 37 fms., 1 ovig. ~'

Saya de Malha: C 19, 29 fms., 1 ovig. v, Cargados Carajos: B 8, 30-32 fms., 96 and 10 ~

(3 of them ovig.); B 13, 30 fms., 9 er and 8 ~ (4 of them ovig.); B 19,28 fms., 76 and 13 ~

(7 of them ovig.).
C. 1. varies in the male from 2 mm. to 5 mm.; in the female from 2·25 to 5·75 mm.

A female specimen from Cargados Carajos, Station B 8, with C. 1. 5 mm., has a parasitic
Rhizocephalan on its abdomen.

The specimens agree very fairly with Nobili's description. The following points may
be noted. (i) In most of them the carapace is of equal length and breadth but in the
smallest examples it is a little longer than broad and in the largest it is a little broader
than long. (ii) The median frontal lobe shows some variation in the degree to which it is
deftexed, it being in some by no means so much defiexed as in Nobili's description.
(iii) The portions of the branchial margins bearing the 4 spines are in general fairly
straight, diverging a little in passing backwards. (iv) Of the 4 spines on the branchial
margin of the carapace the Ist and 2nd tend to be much reduced and the 1st is in some
examples absent. (v) The spine on the dorsal surface of the carapace above the pre
branchial marginal indentation is generally present; it is however inconspicuous in some
and it is absent in one male example from Station B 13, Cargados Carajos, in which C. 1.
is 5 mm. (vi) A point in my specimens not mentioned by either Nobili or Zehntner is
the presence of certain spines in the inner margin of the antennal peduncle, namely
one on the antepenultimate joint, just visible in a dorsal view projecting beyond the orbit,
and one distally on the penultimate joint. (vii) The table, which includes the specimens
taken at Station B 9 Cargados Cam]'os tozether with a few others, shows that there is, , b

a good deal of variation in the number of teeth on the anterior margin of the merus and
of the carpus; the differences concern not only number but size so that unless one bears
this in mind the table may not give an entirely clear impression. Thus in the male
example which has C. 1. 4·25 mm. the 5 carpal teeth of the smaller cheliped are all well
developed, but in most cases, and this is very noticeable in the merus, 1, 2 or 3 of the
teeth may be well-marked and the rest quite minute denticles, so that some observers
might in some cases add or subtract 1 or 2 from the numbers given; there are for
instance quite often two additional very minute carpal teeth distal to the two which are
frequently recorded in the table for the larger carpus. (viii) A point the table makes
clear is that while the inferior surface of the merus generally bears in each cheliped
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2 spinules or teeth this number may be reduced to 1 or increased to 3 in either merus.
(ix) There are from 3 to 6 spinules on the proximal half of the outer border of the smaller
propus just above the true denticulated margin; in the larger propus these tend to be
absent in the larger specimens and to be poorly developed in the smaller ones. (x) In
the smallest male (C. l. 2 mm.) there is very little difference between the 2 chelipeds;
but with growth one, it may be either of them, increases in size more rapidly than the
other, the smaller one changing little in form but the larger one showing a considerable
tendency to have only 2 anterior carpal teeth, to lose the fairly long setae scattered over
its outer surface and to lose the propal spinules and denticulation referred to under
(ix) above.

There is a general tendency for the armature of the animal to become less spiniform
in character as growth proceeds.

Teeth on inferior
surface of merus

C.l.
in mm,

C. b.
in mm.

r larger
Ch.

Teeth on anterior
margin ?f merus

smaller' rlarger
Ch. Ch.

Teeth on anterior
margin of carpus

smaller
Ch.

Larger
Ch.

Female

"Fern.ovig.

"Female

"Fern.ovig.

"

.,

Male

"

"

"

2·25
2·25
2·50
2·75
3·00
3·00
3·00
3·00
3·25
3·50
3·50
3·50
3·50
3·50
4·00
4·00
5·75

2·00
2·50
2·50
3·00
3·00
3·25
3·25
3'50
3·50
4·25
5·00
5·00

2·00
2·25
2·50
2·75
3·00
3·00
3·00
3·00
3·25
3·50
3·50
3·50
3·50
3·50
4·00
4·00
6·00

1·80
2·25
2·50
3·00
3·00
3·25
3·25
3·50
3·50
4·25
5·00
5·00

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1

2
2
2
2
2
2
3
2
2
2
2
3

2
2
2
2
2
1
2
2
1
2
2
2
2
2
2
3

2
2
2
2
2
2
2
1
2
2
2
3

3
2
2
6
2
3
5
6
2
5
5
5
4
7
2
6

4
4
6
4
5
3
2
1
5
5
2
5

5
4
2
4
3
5
5
2
2
5
5
4
4
5
3
6

3
5
4
3
4
4
6
4
6
5
6
5

3
2
2
2
3
2
2
2
3
2
2
2
5
3
2
3

3
4
3
3
2
2
3
2
2
3
2
4

3
3
4
5
5
4
3
3
4
3
3
3
6
4
5
4

3
3
4
5
4
3
4
4

5
2
o

Left
Right
Left
Left
Right
Right
Left
Left
Left
Left
Right
Left
Right
Left
Right
Left

Left
Right
Left
Right
Left
Left
Left
Left
Left
Right
}light
],eft

P. hexaqonalis, Zehntner, described from a single male (C. l. 5·5 mm. and C. b.
6·5 mm.) from Amboina, appears to me to be a synonym. The only points requiring
note appear from Zehntner's description and figure to be the following: (i) The shape of
the anterior portion of the lateral margin of the carapace. The degree of convexity of
the lateral branchial margins shown by Zehntner is not reached in any of my examples
though some are a little convex. Nobili however describes this margin as curved in
dentioulauu; (ii) The epibranchial spine is not recorded by Zehntner; it is, however, by
no means conspicuous in some of my specimens and may exceptionally be absent as
noted above for one of my larger examples.
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I have 30 of Riddell's Red Sea examples before me and find that they agree quite
fairly with mine. The epibranchial spine is present in all the examples, which include
an ovigerous female with C. I. 6·25 mm. and C. b. 6·75 mm., a male with C. I. 6·25 mm.
and a small specimen with C. I. 2 mm. There is in general a stronger development of
spines in his specimens, for example in the larger carpus there are as a rule 3well-developed
anterior teeth followed distally byanother which may be quite rudimentary or moderately
developed, though cases in which only 2 are well-developed also occur. The larger carpus
is thus apparently in very close agreement with Nobili's examples which are also from
the Red Sea, in closer agreement with them than with mine. The Seychelles region may
perhaps be inhabited by a slightly differing race in which the armature is less em
phasised.

24. Polyonyx pygmaeus (de Man, 1902).
Porcellana pygmaea, de Man 1902, p. 698, pI. 23, fig. 38.
Polyonyx pygllwC1l8, Xobili 1907, p. i4.

Loc. Cargados Carajos: B 17, 30 frns., 1 rJ.
C. 1. 2·75 mm., C. b. 2·75 mm. The penultimate joint of the antennal peduncle has

a pointed thorn on the inner part of its distal end, of smaller size than the otherwise
similar thorn in the same position on the last joint but two. In this specimen the right
cheliped is rather the larger, in de Man's it was the left.

As this is the first recorded male I call attention to a few points regarding the cheli
peds, They are in general very similar to those of the female. Significant differences
may, however, be the presence of a (slight) gape between the proximal portions of the
fingers of the larger cheliped; the crossing of the finger tips; and the less emphasised
armature of the larger cheliped. The last named particular includes the following details:
the posterior margin of the propus is not quite similar to that of de Man's example for
the true margin is finely dentate, this character fading away near the articulation with
the carpus, and just above this true margin there are on the hand some 8 larger distally
pointing pointed teeth; the only other traces of teeth on the upper surface of the propus
are some obsolescent roughenings; the anterior margin of the mobile finger has a thin
smooth crest, on the proximal half of which there are, well apart from each other, two
obscure teeth. The tip of the mobile finger crosses over that of the fixed finger so as to
lie to the outer side of the latter. Larger propus length is 3·6 nun.

The smaller cheliped appears to be very similar to the smaller cheliped of the female
described by de Man, The armature of the posterior margin of the propus is similar to
that described above for the larger cheliped but more emphasised, the dentieles for
example on the lower margin of the fixed finger being elongate spinuliform. The apposed
margins of the fingers meet throughout their length in a straight line and are much more
finely denticulate than in the larger chola, each having about 16 denticles. Their curved
tips cross so that that of the mobile fintrcr is to the inside. Sm:111er propus length ise
3'2 mm.

Genus PAGH YGHELES, Stimpson, 1858.

25. Pachycheles lifuensis, Borradaile, 1900.
Pachychcles lifuensis, Borradaile, 1900, p. 424; Grant and McCulloch 1907, P: 155, pI. 1, figs. 2, 2a.

Loo. Seychelles: Praslin, reef, 2 rJ (b, c), 1!j1 (a).
TRANSACTIONS, VOL. XIX, PT. 1.
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Female a has C. 1. 4 mm., C. b. 4·5 mm.; male b has C. 1. 3·75 mm., C. b. 4 mm.;
male c has C.!. 3·25 mm., C. b. 3·4 mm.

The specimens agree with Borradaile's description of type. They also agree with the
figures and account of Grant and McCulloch, who enumerate certain distinctions between
this species and the specimen figured by Henderson 1888, pI. 11, figs. 4, 4a, and referred
by him with some hesitation to P. barbaius, A. M.-Edw.; whose description, 1878, p. 288,
is slender and devoid of a figure.

The present record markedly extends the range of the species in a Western direction.
Previous records are from Loyalty Islands (Borradaile) and Norfolk Island (Grant and
McCulloch).

TRIBE PAGURIDEA.

Family Paguridae. Subfamily Pagurinae.
Genus PAGURISTES, Dana, 1852.

26. Paqurietes mundus, Alcock, 1905.
Paguristes mundus, Alcock 1905, p. 35, pI. 3, fig. 5 (description).

Loo. Amirante: E 15, 35 fms., 1 d' (d). Seychelles: F 6, 44 fms., 3 d' (a, b, c).

:l\Iale a Male b Male c Male d
mm. mm. mm. mm.

C. 1. 3·75 4·0 6·25 7·0
C. I. in front of cervical groove 2'5 2·5 4·0 4·5
Anterior border of C. 2·0 2·0 3·5 3·75
Right eyestalk I. 2·1 2·0 3·75 3·75
Left eyestalk I. 2·2 2·1 3·75 4·0
Antennal flagellum I. 4·5 8·0 8·5

This species appears to be very closely allied to Paquristes balanophilus, Alcock.
In the present specimen there are several points which may be noted: (i) the left

cheliped is the larger, not the right as shown in Alcock's figure; (ii) the rostrum is some
what deflexed distally, a point not described in Alcock's text, and is a little more pro
nounced and forms a narrower angle than in his figure; (iii) the anterior border of the
ophthalmic scale is not serrated as in Alcock's figure; its inner half is carried forward
to a simple point; (iv) in addition to the spinules of the 2nd and 3rd pairs of legs de
scribed by Aleock, and whieh may be seen with the naked eye, there are additional ones
to be made out with the aid of a lens; on the 2nd pair are some on the distal portion of
the posterior border of the meropodite, on the posterior border of the propodite and
on the anterior border of the dactylopodite; on the 3rd pair there are some on the anterior
border of the dactylopodite (and in male a on the distal portion of the posterior border
of the meropodite also); (v) as regards colour in spirit the present specimens possess
the well defined colour patch of P. balanophilu8 on both inner and outer surfaces of the
merus of the chelipeds, it being most distinct on the inner surface; the dactylus has a
red band, also as in balanophilu8; there are patches of mottled red on the carapace as
in the specimen of P. ?ciliatue, HelIer, described by Alcock, loco cit. p. 34.

The most useful point of distinction between P. mumdus and P. balanophilus seems
to be the character of the hands. These are in P. rnundue more nearly the same size, a
tomentum is not present in P. mundus, the granules are not muricated in P. balano
philus. P. musulue also closely resembles P. pusilluB, Henderson, but is distinguishable
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by its longer antennae and shorter eyestalks. This is the only other recorded example of
P. mundus in addition to Alcock's type specimen from the Andamans at 112 fms.

Genus GALe/NUS, Dana, 1852.

27. Galcinus laevimanus (Randall, 1839).
Pagurus laeoimanus, Randall1839, p. 135.
Calcinus tibieen, Richters 1880, p. 161 (Seychelles).
Galeinus herbsti(i), de Man 1887, p. 437; Alcock 1905, p. 53, pI. 5, fig. 4 (description); Lenz 1905 p. 376

(Zanzibar, Bawi); Grant and McCulloch 1907, p. 155; Lenz 1910, p. 565 (Bucht von Tulcar); Balss i913 (2)
p. 44 (distribution); Pesta 1913, p. 680; Bouvier 1915, p. 206; Sendler 1923, p. 42; Balss 1924, p. 42 (distri~
bution carried on from 1913(2), p. 44).

Galeinus laevimanus, Terao 1913, p. 358 (synonymy).

Loc. Seychelles: Praslin, reef, 1 r5 juv. (b). Chagos: Salomon, 1 ~ non-ovig. (a).

C. 1.
Anterior border C.
Eyestalk 1.
Antennal f1agellum 1.
Upper bord. prop. larger (left) Ch.
Lower bord. prop. larger Ch.
Prop. height larger Ch.
Upper bord. smaller (right) Ch,

Non-ovig.
Female a.

mm.
10·0

3·75
4·0

12·0
4·75
6·0
5·25
2·75

Male b.
mm.
1l·5

5·0
5·0

13·0
5·25
7·5
6·75
3·5

Subsquamiform granules are present proximally on the lower part of the inner
surface of the larger (left) hand in both specimens, but are more pronouncedly granular
in the male specimen.

Randall's description of laevimanus is slender, but if it be admitted that laevimanus
and herbsti are synonyms, as they are treated by Dana (fide Alcock), apparentlybyAlcock,
and by Terao, laevimanus has the priority.

28. Calcinus eleqans (H. Milne-Edwards, 1836).
Pagurus elegans, H. Milne-Edwards 1836, p. 278, pI. 13, fig. 2.
Galeinus elegans, Richters 1880, p. 161 (Seychelles); Alcock 1905, p. 55, pI. 5, fig. 2 (description); Terao 1913,

p. :357.

Loc. Chagos: Salomon, 1 non-ovig. ~ (a).
C. 1. 18 mm., anterior border C. 6 mm., right eyestalk 1. 8·5 mm., antennal flagellum

1. 16 mm. The present specimen belongs to that condition of this variably coloured
species (spirit specimens) in which blue pigment is prominent, the anterior view pre
senting a handsome display of blue, yellow-ochre, olive-green, and maroon. For notes
on colour see Alcock; also Henderson 1896, p. 519.

29. Galcinus laiens (Randall, 1839).
Pagltrus latens, Randall1839, p. 135.
Galeinus terrae-reqinae, Haswell1882(1), p. 760: and 1882(2), p. 158; de Man 1888, p. 226; Alcock 1905, p. 57,

pI.. 5, fig. 7 (description); Bouvier 1915, p. 207. . . .
Galemus latene, Grant and McCulloch 1906, p. 34; Tcrao 1913, p. :35(); Balss 1915, p. o (distribution).

Loc. Coetivy: 1 r5.
C. 1. 8·5 mm., anterior border C. 3·25 mm., eyestalk 1. 3·75 mm., larger (left) Ch. 1.

as a chord 11·75 mm., upper bord. prop. larger Ch. 3·75 mm., greatest 1. prop. larger Ch,
(middle line of outer surface) 4 mm., prop. height larger Ch, 4·25 mm., smaller Ch.!. as
a chord 10 mm. It will be noted that the larger hand is somewhat higher than long.

20-2
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The specimen agrees with de Man's Mergui specimen, and disagrees with Haswell's
original specimen of C. terrae-reqinae from Queensland, in the armature of the mobile
finger of the smaller cheliped ; t here are 12 teeth placed biserially on its upper border
whereas in Haswell's Queensland specimens there are only 3 or 4.

The dactylopodite of the 2nd and 3rd legs has a dark purple base and is tipped by
a black claw; the rest of the colouration is pale (spirit specimen).

Grant and McCulloch, after re-examining type specim ens of C. terrae-reqinae, Has
well, and also examining further material from Queensland, confirm Alcock's suggestion
that it is only a varietal form of O. latens.

Genus D IOCES ES, Dana, 1852.

30. Diogenes costaius, H enderson, 1893.
Dioqenes costatu s, Henderson 1893, p. 418, pI. 39, figs. 7, 8; AJcock 1905, p. 70, pI. G, fig. 7.

Loc. Seychelles: F 6, 44 fms., 1 <3.

The specimen is small, possi ble young, C. 1. 3·5 mm. I have examined one of R ender
son's paratypes in the British Museum and place the present much smaller specimen in
the same species. H enclerson represent s in his figure the antennal peduncle as being
somewhat longer t han would appear from his description, or than it is in t he paratype
I have examined, or t han in my present specimen; t he three latter are in agreement. The
outer surface of wri st, hand and fingers of the enlarged Cheliped agrees fai rly well with
Henderson's figure save that the cres t on the hand is only obscurely developed in the
present small spec imen, where it is more properly a swelling surmounted by a broken
row of granules. Alcock's figure over-e mphasises t he cres t as it appears in t he paratype.
The spines of the antero-lateral border of the carapace of the present spec imen are better
suggested as to general appearance by Henderson' s figure than by that of Alcock ; they
are 4 only in number on each side. The spines of t he antennal acicle are fewer in nu mber
and larger than in t he figure of either author.

Genus BWURU8 , Fabricius, sensu restricio, 1793.

31. Pagurus megistos (Herbst, 1804).
Cancer meqistos, H erbst 1804, p. 23, pI. nI , fig. 1.
P tujurus punctulatns, Alcock 1905, p . S] , pI. S, fig. I (descript.ion}: Lcnz1905, p. :J7fi (Zan zibar, B lLWi) ; Bo.ls.q

1913(2), r- 45; Gruviru- 1920, p. :ns (Mudaguscnr) .
Paqurus meqistos, 'reran 1913, p. :ns (synony rny ).

Loc. Seychelles: Praslin , reef, 1 rJ (c). Chagos : Egmont, lagoon, 6-7 fms. , 1 rJ (d);
Coin, Peros Banhos, 1 '1 (a); Salomon, 1 ~ (b).

Female a Female b Male c Maled
mm. mm. mm. mm.

C. I. 36'0 3S'0 23'0 47·0
C. I. in front of cerv ical groove lS·5 lS·75 12·0 20·0
Anterior border C. 10·2 5 16·0 10·20
C. b. ucross branchial region 29·0 31·0 18·0
E yestalk I. 12·0 12·75 9·0 10·5
Larger (left) Ch. I. as a chord. 00·0
Upper bord. prop. larger Ch. 16·0 18·25 10·75 20·5
Prop. height larger Oh. 21·5 22·5 12'5 27·0
Upper bord. prop. left leg 3 18·5 12·0
Prop. b. left leg 3. 8·0 4'75
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Female d Mule c ~h\le b Mule e Male a
111111. 111m. mm. mill. mm.

6·0 7·5 8·0 12·5 18·5

3·5 4·25 4·5 7·25 10·0

3·25 4·0 4·25 7·25 8·25

4·0 5·75 G·75 11·25

32. Paqurus euopsis, Dana, 1852.
Ptujurus euopsis, Dana 1852(1), p. 7: 1852(2), p. 452: 1855, pI. 28, figs. 6 a-c; Richters 1880, p. 160 (Sey

chell es); Alcock 1905, p. 86, pI. 9, fig. 2; Lenz 1905, p. 376 (Zanzibar, AIdabra); Tcrao 1913, p. 377; Balss
1915, p. 10.

Ptujurus tlepressus, HelIer 1862(1), p. 248.
Dardanus Hellerii, Paulson 1875, p. 90, pI. 12, figs. 4-4c (fide NobiIi 1906, p. 121).

Loc. Chagos: Salomon, 1:3 (a).

This specimen is not so distinctly marked off from P. punctulatus, Olivier = P. me
qisios (Herbst) in some points as are those described by Alcock. Thus (i) the carapace is
not more depressed than in specimens of P. punciulatus which are included in this
collection; (ii) the antennal acicle, while distinctly shorter than in P. punctulaius, does
just reach to the last joint of the peduncle; (iii) the propodite of the 3rd left leg, though
flattened externally, is not more than half as broad as long, its greatest length is 8·5 mm.
and its greatest breadth (height) 3·5 mm.

These points however though tending a little to minimise the difference between
P. euopsis and P. punctulatus (a distinction still further minimised if P. vulnerans,
Thallwitz, be included as a variety of P. punctulatus) leave the two species quite recognis
ably distinct, the relative development of the chelipeds being a character which sharply
differentiates them. In a ventral view the length of the 2 chelipeds as far as the end of
the merus is in the present example practically the same, but distal to this the left
appendage is much the larger, as indicated by the measurements given above.

I t may be noted that for the eyes talk length to fulfil the condition of being" much longer
than the anterior border of the carapace" the basal membranous portion must beinc1uded.

I include four further specimens in the present species which have the carapace more
flattened and which may easily be P. depressus of HelIer, 1862. They are from the follow
ing localities: Seychelles; F 7, 34 fms., 1 6 (b), 1 <? (cl): Saya de Malha Banks; C 16,
26fms., 1 c3' (a): Cargados Carajos; B 24, 30 fms., 16 (c).

C. I.
C. I. in front of cervical groove
Anterior border C.
C. b. across branchial region
E yoHtalk I from anterior border

C. t o tip of oyo :1 ·8 4·5 5·0 7·25 10·5

The comparatively short eyestalks of male e reach forward to about the same level
as the a.ntennular peduncle and exceed the tip of the antennal peduncle by the length of
the eye, which latter occupies just less than one-quartcr of the length of the terminal joint
of the cyestalk. In my more typical example of C'1I0PS1:S (male a) the sternal region
between the bases of the 2nd pair of walking legs forms an elevated area of about equal
length and breadth; comparing the two larger of these other specimens with this one,
this area is less elevated in them and about twice as broad as long.

33. Paqurus deformis, H. Milne-Edwards, 1836.
Pfl!luru,Hlejol'mis, H. l\filno-El!\\'nrds 1836, p . 272, pl. 14, fig. 2; Riehters 1880, p. HiO (Seychelles}; AIcock.1905,

p. 88, pI. 9, fig. 4 (description); Lonz 1905, p. 376 [Zanzibar, Bawi, Aldabra): Lenz 1910, p. 563 (NoSSl-Be);
Toruo 1913, p. 376; Pesta 1913, p. 679; Gravier 1920, p. 378 (Madagascar).

Loe. Chagos: Egmont, lagoon, 6-7 fms., 1 c3' (c); Coin, Peros Banhos, 1 c3' (b); Salomon,
1 ci' (a).
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C.l.
C. 1. in front of cervical groove
Frontal b.
Eyestalk 1.
Larger Ch. 1. as a chord
Upper bord. prop. larger Ch.
Lower bord. prop. larger Ch,
Prop. height larger Ch.

Male a
mm.
17·00

8·75
8·00
5·50

29·00
8·50

15·00
9·50

Male b
mm.
17·25

8·75
8·00
5'50

30·00
7'50

14·00
9·00

Male 0

mm.
25·00
13·50
12·25
7·00

13·00
23·25
Hi·50

In addition to the two rows of granules on the upper surface of the left (enlarged) hand
there is a suggestion of a 3rd row to their outer side proximally, marking the border
between the upper and outer surfaces of the hand; in this proximal region the two surfaces
named meet with an approach to a right angle; distally the border is rounded.

34. Paqurus dearmaius, Henderson, 1888.
Paqurus dearmatus, Hendcrson 1888, p. 58, pI. 6, figs. 5-5b; Alcock 1905, p. 91, pI. 9, fig. G (description).

Loc. Saya de Malha: C 20, 331-500 fms., 1 ~.

This specimen is non-ovigerous. C. 1. 9·75 mm., CL in front of cervical groove 5 mm.,
anterior border C. 5 mm., eyestalk 1. 4 mm., propus of right (larger) Ch., upper border
4·75mm., lower border 8·5mm., height 5·5mm.; propus of left Ch., upper border 2·75mm.,
lower border 5·5 mm., height 3 mm.; propodite of 3rd left leg, upper border 4·5 mm.,
lower border 4·5 mm., height 1·75 mm., thickness 1·1 mm.

The propodite of the 3rd left leg has the characters indicated by Henderson and by
Alcock in only a feeble degree. I have seen the type specimen in the British Museum
and find that the upper half of the outer surface is evenly granular and the lower half
pitted, there being also, as Henderson says, "a well-marked series of granules on the lower
border." At a glance one would say that this joint is in the present example practically
smooth and polished but on careful examination it is seen to be a little dilated and to
present very obscurely the above characters; on the upper margin and surface are about
20 obscure, low, anteriorly directed granules, a row of about 7 similar granules along
the lower margin, a row of about 7 pits along the middle line of the outer surface, and
a similar row of pits below this and between it and the lower row of granules.

Otherwise the specimen agrees with the figures and descriptions of Henderson and
of Alcock except that the antennal acicle is a little longer than described and figured by
Henderson, extending a little beyond the distal end of the penultimate joint of the
peduncle as in Alcock's figure, and that the distal tapering of the larger hand shown in
Henderson's figure does not occur, the shape agreeing with Alcock's figure.

Previous records of this species are from shallow water, namely, 16-28 fms.

35. Paqurus haani (Rathbun, 1902).
Pagurus asper, de Haan 1849, p. 208, pI. 49, fig. 4; Alcock 1905, p. 90, pI. 9, fig. 5 (description); 'I'orao 1913.

p.376.
Dardanus haanii, Rathbun 1902, p. 34 (description and synonymy).

Loc. Seychelles: Praslin, reef, 1 ~.

This specimen is non-ovigerous. C. 1. 8 mm. The border separating the upper and
outer surfaces of the propodite of the 3rd left leg is rounded and indistinct proximally,
but more angular distally.
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36. Paqurus qemmatus, H. Milne-Edwards, 1848.
Paqurus qemmatus, H. Milne-Edwards 1848, p. 60; Miers 1880, p. 375; Lenz 1901, p. 442.

Loc. Chagos: Coin, Peros Banhos, 1 ~ (a).

C. 1. 25 mm. The specimen agrees with those from Malaysia described by Miers,
which are in the British Museum, where I have had the opportunity of examining them.

Viewed from the outer surface the dactylopodite of the 3rd left walking leg has, as
in Miers's specimens, a smooth crest running along it in about the middle line and which
is separated by a smooth concave surface from a 2nd crest bearing serrat ions and blunt
spinulcs and forming the apparent upper margin; the true upper margin is at a somewhat
lower level and is conspicuously granular; the lower margin bears some serrations
proximally. H. Milne-Edwards writes " portant sur la face externe du tarse une crete
garnie de tubercules arrondis."

P. qemmaius is not included in Alcock's key, 1905, p. 80, but would fall under II,
A, ii, b, b', where it further falls into subdivision b" if this be modified so as to read
" whole outer surface of left hand granulous"; subdivision b" may then be itself divided
into:

a"' granules of outer surface of left hand crowded and of uniform small size; outer
surface of dactylopodite of 3rd left leg with canal .. .P. dearmatus

b'" granules of outer surface of left hand well spaced and of different sizes; outer
surface of dactylopodite of 3rd left leg with carina ... P. gemmatus

The larger hand is thus very similar to that of impressus, de Haan, from which it
differs* in having the outer surface of the fixed finger covered with granules, instead of
having only 3 rows with a patch devoid of them; but a readier way of distinguishing the
two species is by the very different charact ers of the last two joints of the 3rd left leg,
in impreseus the propodite having a median crest on its outer surface and the dactylo
podite not being described as having either crest or canal.

Genus ANICULUS, Dana, 1852.

37. Aniculus aniculus (Fabricius, 1793).
P cujuru« an iclIlus, Fubricius 1793, p. 468.
A nicuius typ iClls , Richtors 1880, p. 161 (Seychelles). . . .
A niculus aniclIlu8, Alcock 1905, p. !J4, pI. 7, fig. 6 (description); Balss 1913(2), p. 49 (distribution}; Terao

1913, p. 356.

Loc. Coetivy: 1 ~.

C. 1. 20 mm., anterior border C. 8·5 mm., C. b. across branchial region 14 mm., outer
border eyestalk 8·5 mm., Ch, 1. as a chord 24·5 mm., upper border propus Oh. 5 mm.,
height propus Oh. 8·5 mm.

38. Aniculus striqatu» (Herbst, 1804).
C(II~ccr st riqatu«, H orb,;t 1804. p. 25, pI. 61, fig. 3.
A n wulus stl'i(Jatlls, Aleock 1905, p. !J7, pI. 7, fig. 4.

Loc. Providence: D 4, 50-78 fms., 1 ~ .
This specimen is non-ovigerous. 0.1. 3·2 mm., O. 1. in front of cervical groove 2 mm.,

... I have not seen any example of impressU8, but I refer to the figures and description of that species by BaJss
1913(2), p. 46.
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C. b. across branchial region 3·2 mm., anterior border C. 2 mm., eyestalk 1. 1·75 mm.,
antennal flagellum 1. 2·5 mm.

The tip of the spiniform ophthalmic scales is not bifid. The cyestalk is not as long as
the anterior border of the carapace; it is thick at the base and tapers distally. The antennal
flagellum is not as long as the carapace, but agrees with Alcock's figure, flagellum 1.
divided by C. 1. being ·8 approximately.

Subfamily Eupagurinae.

Genus PARAPAGURUS, Smith, 1879.

I follow Terao 1913, p. 382, and Balss 1913(2), p. 49, in uniting Sympagurus, Smith,
with the present genus. This is a step which was contemplated by A. Milne-Edwards
and Bouvier and also by Alcock 1905, p. 103.

39. Parapaqurus pilosimanus, Smith, 1879.
Parapagurus pilosimanus, Smith 1879, p. 51; Alcock 1905, p. 99, pI. 10, fig. 1 (description); Balss 1912, p. 96,

pl. 11, figs. 1-6; Balss 1913(2), p. 50 (distribution); Terao 1913, p. 385.

Loc. Saya de Malha: C 20, 331-500 fms., 1 rS, C. 1. 10·5 mm.; C 21,450 fms., 1~,

C.!. 12 mm.
The right ophthalmic scale terminates anteriorly in the smaller specimen in two spines,

one ventral to the other; it has not however the serrated character of P. andersoni, Render
son. The antennal acicle is very faintly serrulate along its inner border. The granules on
the larger cheliped are subacute. For further remarks see under P. andersoni.

40. Parapagurus andersoni, Henderson, 1896.
Parapagurus andersoni , Henderson 1896, p. 52!); Alcock 1905, p. 102, pI. 10, fig. 2 (description); Alcock

1905, p. 103 (var. brevimanus); Balss 1912, p. !J7.

Loc. Seychelles: F 5, 44 fms., 1 rS.

C. 1. 10 mm., C. 1. in front of cervical groove 6 mrn., anterior border C. 6 mm., eye
stalk 1. 3 mm., antennular flagellum 1. 50 mm. Larger (right) Ch. 1. as a chord 32 mm.,
upper border ischium plus merus 8·5 mm., upper border carpus 9 mm., upper border
propus 7·5 mm., upper border dactylus 6·5 mrn., propus b. 5·75 mm. Smaller (left)
Ch. 1. as a chord 22 mm. Right 2nd leg upper border: mero. 10 mm., carpo. 5 mm., pro.
8·5 mm., dactylo. 14·75 mm. Right 3rd leg upper border: mero. 9·5 mm., carpo. 6 mm.,
pro. 9·5 mm., dactylo. 15·5 mm.

In the present specimen the measurements of the right (larger) cheliped are very
intermediate between those given by Alcock for andersoni and var. breoimanus respec
tively, confirming Balss's statement that the latter is a growth stage of andersoni, as
it was regarded by Henderson.

The 3rd pair of legs are about the same length as the 2nd pair, a point not made quite
clear by Alcock; in my similarly sized male specimen of pilosimanus the 3rd pair, as
pointed out by Alcock for that species, definitely exceeds the 2nd in length. The distal
portion of the dactylopodite of the 2nd and 3rd legs is distinctly broadened and flattened
in the present example of amdersoni, but not so in pilosimamus.
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41. Parapagurus arcuatus (M.-Erlw. et Bouv., 1893) var, monstroeus, Alcook, 1894.
? Paraptujurus monstrosu s, Alcoek 1894 (1), p. 24 3.
Sympa!/urus arcuatus var. monstrosus, Alcock 1905, P: 104, pl, 10, fig. 5.
Parapaqurus arcuatus var. monstrosus, Balss 1912, p. 99, pl. 10, fig. 3.

Loc. Saya de Malha: C 6, 145 fms. , 2 er (a, b).

Male a has C. 1. 4 mm., abdomen 1. 6·5 mm. approx. , antennal flagellum 1. 11·5 mm.,
Ch. 1. 8·5 mm. Male b has C. 1. 5'5 mm., abdomen 1. 9 mm. approx., antennal flagellum
1. 17·5 mm. Bo th specimens are evidently immature since the appendages of the 1st
and 2nd abdo minal segments are in both cases inconspicuous slender filaments. In the
larger specimen t here are no spinules on the upper border of the 2nd and 3rd legs other
than the single one at the anterior end of each carpopodite. In the smaller specimen are
4 additional smaller spinules on the upper border of the carpopodite of the 2nd right leg.

Genus NBJIATOPA GUR US , A. Milne-Edwards et Bouvier, 1892.

42. N emaiopaqurus muricatus (Henderson, 1896).
Catapaqurus muricat us, H cnclerson 1896, p. 52 4.
Nematoptujurus /Iluricat us, Alcock 1905, p . Ill , p l, 12, fig. 5.

Loc. Seychelles : F 6, 44 fms. , 2 6' (e, f ), 1 C? (a); F 7, 34 fms., 1 er (g), 1 ~ (b). Cargados
Carajos : B 13, 30 fms., 1 ~ (c, d).

Ovig. female a, C. 1. 3·5 mm.; ovig. female b, C. 1. 6 mm.; female c, C. 1. 6·5 mm.;
ovig. female cl, C. 1. 6·5 mm.; male e, C. 1. 5·75 111m.; malef, C. I. 6 mm.; male g, 0.1. 6 mm.
The label with ovigerous female c bears the note " coral on shell. " Alcock notes that one of
his specimens " inhabit s a shell that is embedded and hidden in a large colony of Epi
zoarulius."

The spec imens answer t o t he descriptions of Henderson and Aleock and to Alcock's
figure except that t he spinuous granules of t he hand are not so spiniform and are smaller
and more numerous, the median row hardly differentiated and situated on a blunt
median ridge. The upper border of t he hand and the upper border of the free finger
together make a line, which is straight save for the distal curve at the finger tip, not convex
as in Alcock's figure.

The shor t papilliform projection of the left vas deferens is not mentioned by Hender
son, and Alcock, though he describes it, omits it from his figure 5a. In two of my male
specimens the right vas deferens curves upward round the left flank and over the dorsal
surface; in my other male it remains on the ven tral surface and is rolled distally into a
spiral of a couple of turns as described by Henderson.

The small size of female a, though ovigerous, may be noted.

Genus C.i r.uA o tnu)», A. Milne-Edwards, 1880.

43. Oataqxuniru« ensifer, H enderson, 1893.
r((I(( / )((U II I'II,~ cu«i'[er, H1'1lI11'1',,;oll 1893, p , 4:!4, pI. :18, figs , lH- I!l; Aleovk 1905 , p. 115, pl, 13, fig. 3 (description).

Loc. Providence: D 1, 39 fm s., 1 1(. Cargados Carajos : B 3, 30 frns., 1 er.
The female specimen is ovigerous; C. 1. 4·5 mm., C. 1. in front of cervical groove

3 mm., anterior border C. 3 mm. The male specimen has C.l. 3·5 mm., C. 1. in front of
cervical groove 2·25 mm., anterior border C. 2·25 mm. Its chelipeds and antennal
flagella are missing.

TRANSACTIONS, VOL. XIX, P T. 1. 21
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F ern. c Fern. c Fern.!
F ern. a F ern. b ovig. Fern. d ovig. ovig. Maleg Male h Male i Malej

mm. mm. mm. mm. mm. mm. mm. mm. mm. mm.
7·5 9·2 9·5 11·0 11·2 11·2 6·2 10·5 10·5 12·2

5·0 6·2 6·0 7·0 7·0 7·0 4·0 6' 5 6·5 7·5
2·5 3·0 3·0 3·5 3·7 3·7 2·2 3'5 3·5 4·0

2·7 :305 3·3 4·0 3·7 4·0 2·5 3·5 4·7 5·0

The antennal angles are defined by being tipped each with a small denticle, which is
not noted by Henderson. I find , however, that it is present in his type specimens, which
I have examined in the British Museum. The flattened" Indian sword-shaped" dactylo
podite of the 2nd and 3rd legs is present in both specimens. The male though small is
apparently adult, since the right vas deferens is, as described by Alcock in a specimen
with C. 1. about 4·5 mm., " recurved upward over the right flank and then over the
dorsum of the abdomen as far as the base of the left leg."

Genus E UPA GUIW S, Brandt, 1851.

44. Eupaqurue meqalops, Stimps., 1858, var. carpoforaminata, Alcock, 1905.
Eupaqurus carpojoraminat us , Alcock 1905, p, 130 (description).
Eupaqurue meqal ops var, carpojo rami nata, T er ao 1913 , p. 3iO.

Loc. Saya de Malha Banks: C 15, 55 frns., 1 a.
C.1. 11·75 mm., C. 1. in front of cervical groove 5·5 mm., anterior border C. 6·25 mm.,

eyestalk 1. 4·5 mm., antennal flagellum 1. 38 mm . Terao makes E. carpoforaminatus var.
nephromma, Alcock, a synonym of E. meqalops, Stimpson, and points out that if this be
accepted Alcock's typical E . carpoforaminaius should be called E. meqalops var. carpo
foraminata.

45. Eupagurus j anitor, Alcock, 1905.
EUpagUTUS jan itor, Alcock 1905 , p. 132, pI. 11, fig. 6 (Maldives: description); Balss 1915, p. 10.

Loc. Coetivy: 5 ~ (a-e), 3 ~ (g-i) . Chagos: Coin, Peros Banhos, 1 ovig. <j? (j), 1 a (j ).

C. 1.
C. I. in front of cer

vical groove
Eyestalk 1.
Upper border prop.

larger (right) Ch,
Prop. height

larger Ch. 4·2 5·2 5·0 e-o 5·i 5·i 3·i 5·0 7·2 7·5

Alcock describes the anterior angles of the carapace as "ill defined " in this species,
but in the above specimens they are well defined though by no means so prominent as
the rostrum. In female g the longitudinal median series of granules of the upper surface
of the carpus of the larger (right) cheliped is replaced by 3 spines. The lower border of
the dactylopodite and of the distal portion of the propodite of the 2nd and 3rd pairs of
legs is spinous; this point is shown in Alcock's figure but not referred to in his descrip
tion.

Family Coenobitidae.

Genus C' ONNOIJI'I' A , Latreille, 1829.

For spelling and f;ynonymy see Stebbing 1910, p. 359.

46. Coenobita ruqosus, H. lYIilne-Edwards, 1837.
Goenobita rugOSfl(US), H. Milnc-Edwurd s 1837, p. 241 ; Riehtcrs 1880, p, 160, pI. 17, figs. 14-17 (Seychelles);

Lenz 1905, p. 3~8 (~an~ibar, Bawi, Aldabra); Lenz 1910, p. 565 (tIe d es Prunes, O. Madagaskar): BalBB
1913(2), p . 69 (distribution): Terao 1913, p. 389 ; Pcsta 1913, p . 681; Henderson 1915, p. 29; Gravier 1920,
p. 378 (Madagascar); SendIer 1923, p. 42.

Loc. Seychelles: F 2, 31 fms., 1 ~ . Chagos: Egmont, reef, 1 <S.
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The female specimen is non-ovigerous, C.!. 11 mm. The male specimen, C. 1. 8 mm.,
is evidently immature, the coxal processes being only slightly larger than in the female;
they are of equal length and the somewhat sharpened free edge turns slightly backward.

47. Ooenobita perlatus, H. Milne-Edwards, 1837.
Coenobita perlata(us), H. Milne-Edwards 1837, p. 242; Richters 1880, p. 160 (Seychelles); Miers 1884, p. 555

(Amirante) ; AIcock 1905, p. 145, pI. 14, figs. 2, 2a (description); Lenz 1910, p. 565 (tIe des Prunes, O. Mada
gaskur): Sendler 1923, p. 43.

Loc. Amirante: 1 <f (d). Chagos: Coin, Peros Banhos, 4 6 (e-h), 2 ~ (b, c); Salomon,
1 <j> (a).

C. l. as follows: non-ovig. female a 12·5 mm., non-ovig, female b 13·5 mm., non-ovig,
female c 16·5 mm., non-ovig. female d 17 mm., male e 6 mm., male f 11·5 mm., male g
13 mm., male h 15·5 mm. The specimens are much smaller than those described by
Alcock, approaching the size he gives for O. ruqosus, H. l\f.-Edw.; though one of them at
least, male h, is, judging by its well-developed coxal process (cf. Alcock's fig.), adult.

The male series illustrates growth change in the coxal processes. In the small speci
men e the condition is similar to the female, in the larger (j, g) the right coxal processes
are drawn into short tubes about the length shown in Alcock's figure of O. ruqosus, 1905,
pl, 14, fig. 3 a, though different in form and directed more obliquely across in the adult,
while in h it is long and curved as in Alcock's figure of this species. The posterior border
of the 2nd left leg is setose in the present specimens, a point which Alcock figures but
does not mention in his description. The outer surface of the propodite of the 3rd left
leg is convex as is usual in this species, but there is distally a distinct suggestion of an
angular crest separating outer and anterior surfaces, an approach to O. ruqosus, though
so slight an approach that no confusion should arise between the two.

For suggestion that ruqosus and perlaius may come to be united into one species see
Terao 1913, p. 390.
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EXPLANATION OF PLATES 8, 9.

PLATE 8.

Fig. 1. Galatltea prooideutia, sp . novo 'i! ovigerous, dorsal view.
Fig. 2. Basal joints of 1st ante nnae, etc., of specimen figured in fig. 1, from below.
Fig. 3. Left cheliped of same, outer surface.
Fig. 4. I st walking leg of same.
Fig. 5. Galatltea submagnifica, sp . novo ~ ovigerous, dorsal view.
Fig. 6. Basal joints of 1st antennae, etc., of specimen figured in fig. 5, from below.
Fig. 7. 1st antenna of specimen figured in fig. 5.
Fig. 8. External maxillipede of same.
l?~g. 9. Left (smaller) cheliped of same, outer surface.
FIg. 10. 1st walking leg of same, inner surface.

PLATE 9.

Fig. 1. Galathea gardineri , sp . novo 6 , dorsal view.
Fig. 2. Basal joints of 1st antennae, etc., of specimen figured in fig. 1, from below.
Fig. 3. lst antenna of same.
Fig. 4. Externa'! maxillipede of same.
Fig. 5. Left cheliped of same, outer surface.
Fig. 6. Petrolisthes alobatus, sp. novo 'i! ovigerous, dorsal view.
Fig. 7. External maxillipede of specimen figured in fig. 6.
Fig. 8. Left (larger) cheliped of same, outer surface. (Drawn to a scale one-half that of fig. 6.)
Fig. 9. 1st walking leg of same.
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I. INTRODUCTION.

THE material on which the following account of the physical oceanography of the
Indian Ocean is founded consists partly of observations of surface salinity and tem
perature, spread over a whole year from February 1905 to March 1906, and partly of
serial temperature records, deep soundings, and bottom temperatures from H.M.S.
"Sealark " during the period July to November 1905.

Observations confined to the period of the cruise could have given only a very
incomplete account of the physical conditions and of the changes of environment to
which animal and vegetable life in the Indian Ocean is exposed, for, unlike the other
great oceans, the Indian Ocean is subject in places to a complete reversal of its currents
with the changes of the monsoons. South of Ceylon, for instance, the water is drawn
at one time from the low salinity of the Bay of Bengal, at another from the salter water
of th e Arabian Sea and the region immediately south of it, a change which may be
expected to have far-reaching biological effects. It is not suggested that the actual
amount of salt present is of great importance; it is probable that if the salinity were
raised, not too quickly, from 33 to 36 parts per thousand, no other factor being changed,
the marine population would be for the most part unaffected. But in nature a change
of salinity is almost invariably a sign of some other accompanying change, usually of
one which can be detected only by careful and tedious analysis. High surface salinity
generally means prolonged exposure to high temperatures under a clear sky and to small

TR ANSACTIONS, VOL. XIX, PT. I. 22



170 PERCY SLADEN TRUST EXPEDITION

admixture of fresh water as rain or drainage from the land. We may expect such water to
be to a large extent exhausted of dissolved food material owing to the increased bacterial
activity at high temperatures and the deficiency of the supply of organic matter and
phosphorus from river water. Again, relatively low salinities generally point to large
supplies of river water, since there are no polar currents in the Indian Ocean, or to
upwelling from below, and we know that land drainage at least is very rich in food
stuffs. Finally, water of mean salinity is often a mixture of two others and we have
good reason to believe that such water is the best feeding ground of all. It may also
be suggested, with great hesitation, that water which has been long exposed to strong
sunlight in a clear atmosphere is biologically different from one which has not been so
exposed owing to the effect of radiation on dissolved organic matter.

It was therefore decided to take the opportunity presented by the expedition to
spread the observations over the whole of the Indian Ocean and over the whole of the
year. The late Commander M. W. Campbell-Hepworth, R.N.R., C.B., who was at that
time Marine Superintendent of the Meteorological Office, most kindly made arrange
ments with the captains of merchant ships trading in the Indian Ocean who were already
keeping meteorological logs, to collect samples of sea water at least once a day and to
send them, together with the corresponding temperature readings, to the writer at
Plymouth; he had previously made similar arrangements for the North Atlantic Ocean
in connection with fishery investigations and was well acquainted with the require
ments of such work. The list of these vessels and the names of their commanders is
given in Table IV, and this opportunity is taken of tendering to them our thanks for the
care and accuracy with which the work was done.

All the observations appear to have been of a high order of accuracy, with the
exception of those taken on some but not all of the voyages of one ship following a track
from which we have many other observations. The salinities were so high as to be
obviously incorrect; all material from this ship has therefore been reluctantly discarded
and her name does not appear in the list.

The number of surface salinities used was 249 from the "Sealark" and 1360 from
merchant ships and the Austrian cruiser" Panther." The observations of the" Panther"
are confined to one voyage, from Colombo to Sunda Strait and thence to Fremantle
and are the only ones we have on this track.

H. DETERMINATION OF THE SALINITY.

The salinity was determined by the standard method of the Conseil Permanent
International pour l'Exploration de la Mer. The "chlorine," more strictly the total
halogens, was determined by titration with silver nitrate solution by Mohr's method,
the standard being the N ormal Water supplied from the laboratory of the Conseil in
sealed tubes on which is written the content of the water in "chlorine" per thousand
by weight. The salinity is calculated from the "chlorine" by means of Knudsen's
Hydrographical Tables 1901 which are founded on the relation

Salinity, S 0/00 = 1·805 Cl + 0·03.

The significance of the term 0·03 is that when the "chlorine" is nil, as for instance at
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the tidal limit in a river, the salinity is still about 0·03 owing to the dissolved matter,
chiefly compounds of calcium.

Most of the titrations were made by Mr W. Mitchell, and about 10 per cent. of these,
taken at random, were checked by the writer; the agreement was excellent. Some of
the titrations were made in duplicate, and from these and the controls it appears probable
that the "chlorine" is seldom in error by more than 0·01 and the salinity than 0·02;
a difference of 0·02 Cl between duplicates was always regarded as a sign that the
apparatus was in need of an overhaul. It may be of interest to record that the defect
was almost invariably found to be a minute chip on the end of the pipette. The writer
wishes to take this opportunity of expressing his gratitude to Mr Mitchell for his very
accurate and valuable help here and in other parts of the work. He wishes also to thank
the Council of the Marine Biological Association of the United Kingdom and DrE. J. AlIen,
Director of the Association's Laboratory at Plymouth, for putting bench room and
apparatus at his disposal for the purpose of the titrations.

The" chlorine" is determined because it is the only property of sea water which can
be determined with sufficient speed and accuracy to allow of the examination of large
numbers of samples. The Normal Water is a natural water from the North Atlantic
Ocean, the "chlorine" of which has been determined against some of the first lot pre
pared and also against the previous batch. Its use makes it possible at any time to
determine the meaning of the "chlorine" of a sample in spite of any changes in the
accepted atomic weights, and also ensures that all waters so analysed are strictly
comparable with one another, so far as the skill of the individual analyst allows.

The formula already given shows that Knudsen's Tables are founded on the assump
tion that" sea salt" is a mixture of invariable composition which is everywhere the same.
Some oceanographers, however, and in particular those whose interests lie chiefly in
the Mediterranean, consider that this assumption is unjustified and that though the
formula may hold for the North Atlantic Ocean it does not do so for other seas. The
direct determination of the salinity by evaporation to dryness is an operation requiring
great care and expenditure of time and also apparatus which was not available. The
writer, however, was able to carry out some experiments which go far to prove that
Knudsen's Tables can be used for the water of the Indian Ocean. The density of six
samples taken at random was determined at a temperature slightly above that of the
room by careful weighing in a pycnometer, all precautions being taken such as the use
of a counterpoise of the same size and glass and calibrated weights. The" chlorine" was
then calculated from the densities by means of the Tables and also determined in the
usual way by titration. Owing to the loss of a note-book when the writer left Plymouth,
all that can be said about five of the samples is that the agreement was passed as satis
factory, that is, that there was no difference greater than 0·015 per thousand; as far as
the writer's recollection goes the average agreement was better than this. In the case
of the sixth sample, taken midway between Sokotra and Colombo, the difference was
only 0·005. Now it is probably possible for two sea waters to exist in which the ratio
of "chlorine" to density is the same but the ratio to salinity is not the same, but, when
we remember that all the oceans are in communication and that the great easterly drift
round Antarctica throws off branches to all of them, we shall prefer to believe that the
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water of the Indian Ocean is of the same composition as that of the North Atlantic
Ocean as far as the larger constituents, on which the salinity depends, are in question.
Before leaving the subject it may be pointed out that some of the constituents which
are present in very small quantities are very variable in amount, such as organic matter,
nitrates, ammonia, phosphates, etc., and it is not the custom to include them under the
term salinity which has therefore been defined as the weight of dissolved matter present
in a thousand parts by weight of the water, all the organic matter being burned off,
the carbonates converted into oxides and the bromine replaced by the chemically
equivalent weight of chlorine.

Ill. METHOD OF WORKING UP THE MATERIAL.

It was at first hoped that it would be possible to draw a salinity chart for each month
of the year, but the observations were not distributed so as to allow of this. Charts
and curves were then drawn showing the average salinities for the three monthly periods
January to March, April to June, and so on, but they did not prove satisfactory as the
change of the monsoon does not occur at the same time everywhere, and these periods
would have had the result of averaging monsoon conditions with months outside the
monsoon season. In the end the periods December to February, March to May, etc.,
were found to give the best compromise but they are not beyond criticism.

The observations available are the frequent and regular ones on the tracks from the
Red Sea to Bombay and to Colombo, from Colombo to Fremantle, Australia, and from
South Africa to Australia, and the much more irregular ones taken on voyages from
South Africa to India by way of the Mozambique Channel, from Colombo to Mauritius,
from the Seychelles to the Gulf of Aden, and in the "Sealark." The track from South
Africa varied greatly with the season.

The observations on the first three tracks were plotted voyage by voyage against the
distance from port; from these curves a mean curve for each month was drawn and
from these again a mean curve for a period of three months. These mean curves
are reproduced later in Figs. 1 to 3. The values taken from them were entered in the
appropriate charts; other observations were entered in detail, since it was not possible
to calculate a satisfactory mean from them. The isohalines were then drawn after com
parison with the results for the other periods. In the frequent instances when it was
not possible to be sure of the course of an isohaline it has been shown as a broken line.

No temperatures are shown except for the region round Cape Guanlafui, which has
a special section to itself. This course has been taken because over a large part of the
Indian Ocean the variations of temperature are so small as to be of the same order as
the variations due to the time of day or to accidental errors. Only the mean of a much
larger number would have been worth the expense of printing.

The wind regions have been drawn chiefly from the Dutch charts*. For currents,
the Monthly Current Charts for the Indian Ocean have been consulted, with frequent
reference to Ocean Passages of the World; both are published by the British Admiralty,
and the last-mentioned was edited by Rear-Admiral Boyle Somerville, C.M.G., who
commanded the" Sealark" during the expedition.

* Konink. Nederland. Meterol. Instit. No. 104.
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A chart has been prepared showing the mean salinity for the whole year, but it proved
to be too unsatisfactory to reproduce here. From December to February there are no
observations on the track from Colombo to Mauritius, while they are almost wanting
on the east coast of Africa south of the equator in June, July and August, and north of it
in the next three months. During June, July and August, the southern winter, vessels
follow the northern track between South Africa and Australia so that we have no obser
vations here south of about 30° S. lat. except close under the land. Even if it had been
possible to draw such a chart as was intended, it is doubtful if it would have been
of much value, since it is barely legitimate to average salinities in regions where the
currents change to the extent that they do in the northern Indian Ocean. Schott, indeed,
has drawn a chart of average salinity in his report on the oceanographical work of the
"Valdivia," but that was at a time when little was known of the subject and it was
therefore a great advance.

IV. GENERAL DISTRIBUTION OF THE SURFACE SALINITY.

Before discussing the seasonal variations of the salinity, it is necessary to gain some
idea of the general distribution. This may best be done by a study of the most complete
chart, that for March to May (Plate 11), and a comparison of it with the other three.
These show that certain types of water are characteristic of certain areas and are formed
there as a result of the geographical and meteorological conditions. The highest salinities,
from 36·0 to 36·5, are found at all times of the year in the Arabian Sea where they are
due partly to intense evaporation under high temperatures and partly to the outflow
of even salter water from the Red Sea and the Persian Gulf; the rainfall does not appear
to be great and there are no great rivers flowing into it except in its north-eastern angle.
At the time of the south-west monsoon the current sets to the south and east along the
west coast of India and carries away the rainfall of the Eastern Ghats round Ceylon to
the Bay of Bengal.

Another permanent area of high salinity, over 36·0 and at times if not always over
36'5, is found in about 30° S. lat. on the eastern side of the ocean, where it arises in the
area of high barometric pressure and rapid evaporation under clear skies. It is sur
rounded by a border of slightly fresher water, with salinity between 35·75 and 36·0
which stretches from South Africa to Australia. Schott makes the western extremity
of the water of 35·75 continuous with the water of the Mozambique Channel, from which
he derives it by way of the Agulhas current, and separates it from the salter water
eastwards by a band of lower salinity. The more numerous observations now available
Show that such high salinities do not occur in the Mozambique Channel* and that the
salt water is continuous nearly to the Australian coast.

Low salinities, 34 and 33 and even less, are formed in the Bay of Bengal, which is
similarly situated to the Arabian Sea as regards latitude, but receives far more river
water and lacks a source of high salinity corresponding to the Red Sea and Persian
Gulf. Practically continuous with the Bay is the low salinity area of the Malay Archi-

* This is confirmed, for the month of Februa.ry, by Brennecke's observations in the "Mowe." When the
abOve WU8 written the author had not seen the chart in Sehott's Physische Meereskunde. 1924.
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pelago. We have little detailed knowledge of this region except for the bight between
Sumatra and Borneo and the Java Sea, which have been examined and described very
fully by van Weel*, who shows that salinities as low as 30 and 31 are not rare and that
34 is to be considered high. These low values are to be ascribed to the inflow from the
South China Sea and to the heavy rains of the northern winter; Schott has drawn atten
tion also to the frequency of calms and the consequent low evaporation. Southwards
again of the Archipelago in the bight between Sumatra, .Iava and Australia the salinity
is low, but we have very few observations from this part.

The whole of the east side of the Indian Ocean from the Ganges to the north-west
coast of Australia is thus bordered by a band of low salinity which stretches westwards
as a great wedge which always reaches the meridian of Mauritius and during the period
March to May is continuous to the coast of Africa, Except at this time the isohaline of
35·0, which bounds it, runs nearly south-west from Ceylon to Mauritius and then appears
to turn due east again in about 20° S. lat.; Schott makes it reach its most westerly
extension in 10° S. lat., nearly 600 miles further northwards. The chief agent in carrying
this water westwards is plainly the south equatorial current in that part of its width
which lies northwards of 20° S. lat.; its southern edge consists of the salter water
surrounding the area of high barometric pressure.

The western side of the Indian Ocean is filled with water of medium salinity, between
35 and 36, which we may ascribe to the coastal water and in part to a mixing of the
fresher water of the south equatorial current with the salt water of the Arabian Sea.

Southwards of the band of high salinity and pressure, in about 30° S. lat., the iso
halines run nearly due east and west and the salinity decreases polewards as we approach
the water fringing the Antarctic Continent.

v. SEASONAL VARIATION OF THE SURFACE SALINITY.

DECEMBER TO FEBRUARY (Plate 10). During these three months the north-east
monsoon in the Bay of Bengal draws water of low salinity from the Andaman Sea and
drives it westwards between the south of India and the equator as the north equatorial
current. The salinity in 5° N. late on the track from Ceylon to Fremantle is at its lowest
for the year and the course of the current is marked out by the sharp bend of the
isohalines of 34·50 and 34·75 to the south-west. On the equator these lines bend sharply
eastwards where the counter current brings salter water from the west and then west
wards again in the low salinity of the south equatorial current. The axis of the current
is in 8io S. late where the salinity falls to 34·2. From this position the salinity increases
steadily across the trade wind region to nearly 36'0 in the belt of high barometric pressure.

In the Arabian Sea the dry north-east monsoon has been blowing for some time and
the salinity is high. On the track from Aden to Bombay it is over 36·0 everywhere except
at the entrance to the Gulf of Aden where an area of lower salinity appears which is
constant throughout the year; this is described in greater detail in a special section.
The highest salinity on this line is in about 65° E. long., over 36·55; this is the maximum
mean value occurring anywhere or at any time within the limits of these observations.

* Treubia, Vol. IV. parte 1 to 4, Batavia, 1923.
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The highest salinity on the Aden-Colombo track, also a maximum. for the year, is in
about 67t o E. long.

The south equatorial current coming from the high salinities south of the Arabian
Sea piles itself up against the Somali coast where readings of over 35·5 are common.
In the Mozambique Channel the salinity falls to considerably less than this except at
the southern entrance where the course of the isohaline shows the current which splits
off from the south equatorial current and flows westwards south of Madagascar. It also
shows, as has been already pointed out, that the water of high salinity south of Africa
does not come from the Mozambique Channel.

MARCH TO MAy (PI. 11). The meteorological conditions are now changing so rapidly
that the wind regions cannot be averaged and those for April have accordingly been
drawn. The north-east monsoon has almost vanished and is confined to a small area in
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Fig. 1. Surface salinity on the track fro m Colom bo, Ceylon, to Fremantle, Aust ralia ; J , June to August ;

S , September to November; D, December to F ebruary ; 111, March to May.

the middle of the Arabian Sea, while the nor th-west monsoon stretches as a narrow
band from the west coast of India to Sumatra. The south-east trade winds now blow
nearly 300 miles further north on the African side than in the preceding period. The
area of variable winds is very large.

On the Ceylon to Fremantle track north of the equator the current begins to turn
to the east in April and by May the water is all in rapid movement east~ards. In M~y,

too, the south-west monsoon begins to replace the north-east monsoon 111 the Arab~an

Sea and to pile up high salinit ies to the nor th-east , whence they escape al~ng the Indian
coast and round Ceylon. This general reversal in the flow, however, sets 111 so.late ~hat

it has no great effect on the mean salinity during these three months and the Iso~alines
north of the equator still show the set to the west. The salter counter current rises to
about 34·8 in about 2!0 S. lat. and is marked by the easterly bends of the isohalines of
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34·5 and 35·0 in the equatorial region. The lowest mean salinity in the south equatorial
current for the year, under 34,0, is in about lit0 S. lat. and low salinities stretch right
across the Indian Ocean to the African coast. The isohaline of 35·0 has been shown con
tinuous from shore to shore; this may be possibly not quite correct, but it is certain that
if there is any break it is a very small one. Southwards again the salinity increases to
300 S. lat.

In the Arabian Sea conditions are almost unchanged on the line from Aden to
Bombay, though there is a slight rise in the salinity of the Gulf. On the line from Aden
to Colombo, however, salinity is nearly everywhere less than 36,0, and the chart gives
the impression that the monsoon has forced the salter water bodily away to the north
east and in all probability diluted it with rain at the same time.

On the Somali coast a band of water of less than 35·5 has made its appearance and
salinity is generally lower on the whole of the African side except in the southern part
of the Mozambique Channel.
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Fig. 2. Surface salinity on the track from Aden to Colomho: J, .June to August; S, September to November;
D, Decemher to February; M, March to May.

The band of salinity over 35·75 stretches across the ocean as before, and in the high
pressure zone the salinity has risen to 36'5; the tracks followed are the same as in the
preceding three months and there is no doubt that an increase of about 0·40 has taken
place.

JUNE TO AUGUST (PI. 12). The water of high salinity piled up in the Arabian Sea
by the south-west monsoon escapes round the south of Ceylon, where the curve shows
that the maximum for the year for the position has been reached, 35·12. In the counter
current the salinity is unchanged, but it is now no longer marked by a bend in the
isohalines owing to the presence of salter water to the north. The salinity of the south
equatorial eurrent on the Ceylon to Fremantle track is over 34·4; this is the maximum
for the year and the axis of the current is at the same time in the most southerly position.

In the region of high pressure the salinity does not reach 36,1, but the track now lies
100 miles further north, so the change may be an apparent one only; low salinities are
however to be expected in winter.
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In the Arabian Sea the salinity on the Aden-Bombay track is a little less than during
the preceding six months, but on the line from Aden to Colombo it is about the maximum
for the year. It is possible that the isohalines for 36 and over have been drawn too far
southwards, but there is no doubt that water of high salinity, more than 36'5, crossed
the line in quantity. The fall on the Bombay track may be attributed partly to rain and
partly to the fresher water brought north-eastwards from the east coast of Africa by
the south-west monsoon.

The low salinity water no longer stretches right across the ocean and there is accord
ingly a general rise, reaching 35·2 on the equatorial coast of Africa.

There are no observations in the Mozambique Channel, and very few south of Africa.
SEPTEMBER TO NOVEMBER (PI. 13). The current on the Ceylon-Fremantle route in

5° N. lat. is from the western area of moderately high salinity during September and
October; in November, with the break-up of the south-west monsoon and the growth of
the north-east monsoon in the Bay of Bengal, it begins to set southwards along the east
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Fig . 3. Surfaco salinity on the track fr om Aden to Bombay: J, June t o August ; S, September to November;
D, December to Februnry ; JI, March to May.

coast of Ceylon and then westwards under its southern extremity. This last is seen in
the south-westerly bend of the isohaline of 35,0, but on the whole the salinity is still
high. It falls towards the south-east, reaching 3,1·2 in 7° S. lat., in the south equatorial
current, and then rises again towards the Australian coast. The counter current has as
usual a salinity of 34·75 on the equator, but the presence of salter water northwards
prevents its being shown by a bend in the isol.alines. The low salinity of the south
equatorial current has its most northerly position for the year. In the region of high
pressure the area of salinity over 36·0 has its least extension in an east and west direction
and the highest value recorded is 36·04; on the other hand, the westerly extension of
salinity slight ly less than 36·0 is large.

In the Arabian Sea the conditions are much the same as in the previous period.
On the Bombay track a small area of high salinity, over 36,5, has reappeared with
the cessation of the monsoon while it has vanished from the Aden-Colombo track,
probably on account of the set from the region just south of Ceylon which begins in
November. There are no observations from the Somali coast; in the Mozambique
Channel salinities of about 35.3 are found in the northern part with 35·5 further south.

TRANSACTIONS, VOL. XIX, PT. I. 23
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The work of the "Sealark" in the area between India and Madagascar has made it
possible to draw the isohalines here in greater detail than usual and there is no question
of the western extension of the low salinity of the south equatorial current.

VI. THE LOW SALINITY IN THE SOUTH EQUATORIAL CURRENT.

It has already been shown that the position of the minimum salinity in the south
equatorial current on the line from Ceylon to Fremantle changes with the seasons, but
to follow the changes properly one must refer to the curves for the single months, which
are not reproduced here. The table below gives in the first line the month, in the second
the latitude (south) of the minimum, and in the third the latitude (south) of the northern
boundary of the south equatorial current at the point where it is crossed by the track.
The last are taken from the 1I10nthly Current Charts of the Indian Ocean of the British
Admiralty. The charts do not mark the boundaries, which were obtained by an examina
tion of the current arrows and velocities. It is therefore possible that the latitudes
adopted are not correct in every case and a great deal depends on personal opinion;
the boundaries drawn in the charts published by the German Seewarte in 1913 differ
considerably from them.

Month Jan. Feb. Mar. Apr. May June July Aug. Sept. Oet. Nov. Dec.

S. lat. of min. 7° 10° 1I}0 11° 1ao 14° 7~o 7° 7° 7° 7°
S. lat, of boundary 610 9° 810 11° 11° !J0 !J1 ° 7° 710 510 710 7Jo

2 2 ., 2 " 2

Salinity 33·75 34·47 34·13 3a·!J0 :34·20 34·a5 :34·30 a4·20 34·20 34·10 34·20

The third line shows that the northern boundary undergoes a considerable change in
its position during the year; from August to January it is in about 7° S. lat., from
February to July in 9° or 10° S. lat. The positions of the minimum salinity are almost
identical except in two months, as was to be expected. The bulk of the low salinity
water comes from the seas of the Malay Archipelago through Sunda Straits and between
the islands at the eastern extremity of Java, which lie in about 7° and 8~o S. Iat. respec
tively. There is no force tending to drive it further southwards so we should expect to
find the freshest water in these latitudes, except when the south equatorial current moves
southwards and gives place to the counter current which prevents any flow to the west,
at which time the minimum should lie in the northern boundary of the equatorial
current. This is exactly what we find, except in -Iune and -Iuly when the minimum lies
four degrees of latitude further south than the boundary. The exceptions may be clue to
an increased flow from the regions round Bali and Timor of which the Current Charts
give some indication, but this explanation does not appear quite adequate. It should
be remembered too that the Current Charts show averages only, and that currents are
very variable.

VII. THE GULF OF ADEN AND ITS APPROACHES.

When the wind blows strongly off shore, or even parallel to the coast, it may set
up a current which carries the water away seawards so fast as to cause a sinking of the
sea level. The land behind hinders the replacement of the water by surface currents
and so water wells up from below to supply the deficiency. If the water in the depths
is colder than the surface water, then areas of upwelling are marked out by depression
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of the surface temperature below that of the surrounding surface water and often of
the air as well. Further, such water is often of a dirty green colour and at times is
accompanied by overfalls and a strong fishy smell. Two classical examples of this are
known on the eastern side of the Atlantic Ocean, on the coast of Morocco, where the
summer temperature may be lower than that of winter, and in the region of Walfish
Bay. The Gulf of Aden and its approaches provide a third. When the south-westmonsoon
is blowing, from June to September, this locality is notorious for the strength and change
ableness of its currents, and for the fogs and thick weather which make the approach
to Sokotra and Cape Guardafui a constant danger. It was early noticed that at this
time the sea temperature is often lower to the south of Cape Guardafui than to the
north of it, so much so that many seamen considered that when on a northerly course
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on the east coast of Africa a rise in the temperature to over 800 F. (270 C.) was experi
enced, the latitude of Cape Guardafui had been passed, and course could be safely altered
to the westward. The Meteorological Office made special investigations* into the con
ditions in this neighbourhood, and came to the conclusion that though the rule generally
held good, still exceptions were so common that the "thermometer would prove a very
dangerous guide for the purpose suggested."

Adolf Puff] examined the surface temperature records in ships' logs for the whole

* Meteorological Charts of the portion of the Indian Ocean adjacent to Cape Guardafui and Ras Hafun, London,
ISll!.

t Das kalte Auftriebwasser an der Ostseite des Nordatlantischen und der Westseite des Nordindischen Ouans,
l\Iarburg, ISllO.

23-2
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of the area and showed that abnormally cold water, pointing to upwelling, was to be
found on the east coast of Africa from Cape Warsheik in about 2° N. lat. to Cape
Guardafui, on the south-east coast of Arabia from Ras Fartak in about 52° E. long.
eastwards, on the south-west coast of Arabia westwards of Aden, and on the north
and east coast of Sokotra, and that this phenomenon was confined to the period of June
to September, the time of the south-west monsoon. He was not able to treat the south
east coast of Arabia in detail owing to lack of observations, but this gap was filled later
by E. Bobzin*, chiefly by means of records in the logs of German ships trading to the
Persian Gulf. He came to the following general conclusions. In April the surface tem
perature in the south-east Arabian area is 26° or 27° C. In May it rises to 28° or 29° C.
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except along the coast from Ras Merbat to Masirah Island, and in June the conditions
are not greatly altered except that between Ras Sharbitat and Ras Madraka it falls
as low as 26° C. The breaking of the south-west monsoon in .Iune brings cloudy skies
and heavy rain so that in July there is a general fall to 24° or 25° C. over the whole
area. At the same time a remarkable border of cold water appears along the coast from
Ras Merbat eastwards, the lowest temperatures in which are under 22° C., near Ras Nus
and Ras Saukira, and which cannot be explained on the same grounds and are almost
certainly due to upwelling. In August this widens seawards to meet another area of
cold water pushing north-eastwards from the region near Cape Guardafui, and in
September the union between the two areas is complete. In October the south-west

* "Vergleichende Betrachtung des Klimas und der kalten Aultriebstromungon an der Siidwestafrikanischen
und Siidarabischen Kiiste." Deutsche iiberseeische meteorologischc Beobachtungen, Deutsche Seeuiarte, XXIII. 1921.
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monsoon breaks up and there is a general levelling up of temperature to 260-280 C.
During the other months of the year the conditions are normal, that is, there are no
areas the temperatures of which are markedly below that of their surroundings, and
Bobzin accordingly comes to the conclusion that the phenomenon of upwelling is
confined to the period of the south-west monsoon. This is probably true for the greater
part, since the south-west and west winds are the only ones which tend to drive the
water off shore for long periods together. But attention should be drawn to two points.
In the first place the temperature below the surface, say between 100 m. and 200 m.,
probably alters very lit t le during the course of the year, and upwelling water would
have roughly the same temperature at all times. In the summer it would make itself
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felt on the surface by contrast, while in the winter it would have more nearly the same
temperature as its surroundings and might be overlooked. It is only when the vertical
temperature gradient is steep that upwelling water is easily detected. Secondly, though
winds away from the Gulf of Aden are permanent only in summer, still strong off-shore
winds are not infrequent at other times. The Belat*, for instance, a strong north or north
west Wind, is not uncommon from Ras Sakar to Masirah Island from the middle of
December to the middle of March. It blows for from one to three or even seven days
at a time and raises a high sea off shore, and local upwelling may occur at such times.

Upwelling should be shown also by low salinity, as is pointed out by Bobzin, who
quotes a few examples given by Schott]. The far more numerous observat ions recorded

* Ocean Passages for the World, p. 157, Admiralty, 1923.
t Ann. der Hydr. usw. 1908, p . 296.
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in this paper show that at all times of the year, and not only during the south-west
monsoon, the low salinit ies which appear to be always found on the east coast of Africa
stretch northwards through the Cape Guardafui-Sokotra Channel to the Arabian coast,
sometimes as a narrow band, no wider than the channel itself, at others with an extension
to nearly 60° E. long. and both north and south of Sokotra. The six charts of this region
show the relative position of the high and low salinity areas and the surface tempera
tures for 1905-1906, and the mean direction of the currents for each month over a long
period of years*. High salinity is taken to be 36 or more, but it is possible that a some
what higher limit, say 36,05, would have brought out the distinction more clearly
in many places. The charts are founded on observations made on the lines from Aden
to Bombay and from the Red Sea to Colombo; the latter track is sometimes north
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and sometimes south of Sokotra. The June chart contains four observations given by
Schott which have been added for comparison. The line from Aden to Bombay coincides
with that on which Bobzin's observations were made only as far eastward as 52° E. long.
Occasional observations are also available from ships bound from the Seychelles and
Zanzibar to the Gulf of Aden.

The north-east monsoon is blowing in January and the currents are such that the
water entering the Gulf of Aden comes entirely from the Arabian Sea. Some flows in
along the Arabian coast but the larger part is derived from a current which flows south
wards on the east of Sokotra, and after turning westward under the south side of the
island, meets the African coast in about 8° N. lat. where it divides into a southerly

* Monthly Current Charts for the Indian Ocean, Admiralty Charts 2039-2050.
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current along the African coast and a northerly one which passes round Cape Guardafui.
It flows along the east African coast for a comparatively short distance before rounding
the cape and therefore one might expect that it would partake of the high salinity,
36·2 or over, of the Arabian Sea. The chart shows that this is not so. The low salinity
has a wide extension south of Sokotra, and a much smaller one north of Cape Guardafui,
and here is only just below 36·0. Upwelling is out of the question for the general effect
of the wind is to pile up the water against the land.

The currents in Eebruars] are nearly the same as in the preceding month.
March. The salinity observations are very few in this month. The north-east monsoon

is still blowing and the point at which the current divides on the east coast of Africa
is now nearly 300 miles more to the southward than in January, and the water passes
along a correspondingly greater length of coast before reaching the Gulf of Aden.
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In April the wind is similar to that in March, except that a southerly wind blows on
the Arabian coast in the longitude of"Sokotra. The strength of the north-east~rlycm:~nt

on the east coast of Africa has increased, and at the same time a current of high salinity
on the south of Sokotra sets west and north-west into the Gulf of Aden and confines the
low salinities in the Sokotra Channel to the western side under Cape Guardafui. The
observations showing the bridge of low salinity are only scanty, but it appears to have

moved westwards before the wind.
In May the wind blows north and east along the east African coast; in the meridia~

of Sokotra it is south both north and south of the island, and in the Gulf of Aden It
is east-south-east. The coastal current is now continuous from Cape Delgado in about
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10° S. late to Cape Guardafui and brings with it quantities of low salinity water derived
from the rivers and from the south equatorial current, and carries them not only north
westwards but also north-eastwards past Sokotra. The general result is a widening of
the low salinity bridge with a displacement eastwards. The temperatures westwards of
the bridge in the high salinities are generally above 30° C., in the bridge 29° to 30° C.,
and in the high salinity further east 27° to 28° C.

In June the south-west monsoon breaks and outside the Gulf of Aden the wind is
south-west to south-south-west. In the gulf it is only a little west of south on the north
side, and on the south side it is still east. The current from Cape Delgado northwards
t o Ras Hafun is now very strong; in 10° N. late it turns eastwards south of Sokotra and
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very little passes through the Sokotra Channel, possibly dammed back by the outflow
from the western part of the gulf. The area north of the Sokotra Channel where low
salinities are generally found is thus fed almost entirely from the high salinity of the
Gulf of Aden, so that in spite of the heavy rains the bridge is reduced in width and
its salinity rises to an average value of 35·93. The temperatures are 30° C. or more in
the Gulf of Aden and 28° to 29° C. elsewhere, Some low temperatures are shown which
may be ascribed to upwelling; one close to Cape Guardafui where 26·7° C. is associated
with 36,02, and the other in about 9° N. lat. and 51° E. long., where 25·6° C. and 35·43
were recorded. Temperatures under 27" C. were also found in about 16° N. late and 59° E.
long., here also with salinities over 36·00.

July. The winds outside the gulf are nearly as in June; inside the gulf they are more
nearly south-west than before. The east African coastal current throws off a branch to
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the south-east before reaching 10° N. lat. and the remainder flows north-east past
Sokotra rather than eastwards as in the previous month. Observations are few, but
they show that there is no increase in the width of the bridge and that its salinity has
increased slightly. Temperatures have fallen everywhere, to less than 29° in the Gulf
of Aden, and to 25° or 26° elsewhere in the area. This fall appears to be due chiefly to
meteorological conditions since we find on one line on the average 25·6° C. with 36,29,
which can hardly be ascribed to upwelling.

In August there is no great change in the wind. The East African coastal current
now passes more water through the Sokotra Channel towards the north-east, and at the
same tim e throws off a branch to the east and east-south-east of Sokotra. The movement
eastwards of the water of the Gulf of Aden appears to be increasing, since the area of
low salinity has moved in the same direction in its southern part; off the Arabian coast
it has widened to east and west. The two lowest temperatures, 22·8° C. and 23·9° C.,
westwards and south-eastwards of Sokotra, cannot be due to upwelling at the places
where they were observed, but rather to water carried there from the African coast.

September. The set of the wind and currents is on the whole much the same as in
August. The continued flow north-eastwards from the African coast has filled nearly
the whole of the area eastwards of the meridian of Cape Guardafui and northwards of
the parallel of Sokotra with low salinity water, the temperature of which, in agreement
with Bobzin, is under 25° C. An isolated area of under 24° C. is seen north of Sokotra;
Bobzin shows this too.

October. South of Cape Guardafui there is an on-shore wind from south and south
east which is still able to set up the easterly current north and south of Sokotra; at the
same time it drives some of its low salinity water westwards round Cape Guardafui.
The result is that the low salinity area now has its greatest extension in all directions.
At the same time, the return to clearer skies has allowed the surface temperature to
rise to 26° C. and 27° C., with 28° C. in the Gulf of Aden, and this in spite of a falling sun.
According to Bobzin's charts the appearance on the surface of cold water which has
welled up from the depths has now almost ceased for the year, while if we use low surface
salinities as a criterion of such a movement, which is certainly allowable to some extent,
we find that October is the month of the greatest development of the phenomenon.

In November the north-east monsoon blows steadily and drives the water into the
Gulf of Aden from the high salinities which are found in the centre of the Arabian Sea
all the year round. The East African current, too, no longer follows the coast from
100S. lat. northwards, but only from about 8° N. lat. The supply of low salinity water
to the Cape Guardafui area is thus much reduced and the bridge is narrowed down to
something less than the width of the Sokotra Channel. The sudden change is well shown
on the charts for October and November which are both founded on an unusually large

number of observations.
In December both current and salinity are similar to those in November; the bridge

has widened, if anything, but the smaller number of observations makes it difficult to
be sure of this.

We see, then, that the approaches to the Gulf of Aden are the meeting place of four
different kinds of water, low salinity water from the east coast of Africa and drawn up
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from the depths at the time of the south-west monsoon, and high salinity water from
the Red Sea and Gulf of Aden on one side, and from the Arabian Sea on the other.
The bulk of the low salinity water is that brought northwards and eastwards along
the African coast by the south-west monsoon, and its volume is so great that it can be
detected northwards of Cape Guardafui right up to the beginning of the next monsoon.
Its long persistence in this area allows its temperature to rise so far that there is on the
whole very little connection between salinity and temperature. We know practically
nothingof what goes on beneath the surface here; the" Valdivia" had one station in about
13° N. lat. and 47° E. long. showing that water with a salinity a little over 36 per cent.
extended to at least 60 m. at the beginning of April, with temperatures of 26·8° C. at
the surface, and 26·2° C., 26·0° C., 24·2° C. and 15'7° C. at 30, 60, 100 and 200 m.
respectively. It has been shown, however, by other workers that the meeting place of
waters of different character is a peculiarly favourable locality for the development
of large masses of plankton and investigations here would probably repay the small
trouble they would entail, since even samples taken through a bath tap should yield
some information. In particular, attention may be directed to the fish-like smell recorded
at times during the south-west monsoon. The German writers attribute it to dead
plankton organisms, but it seems equally likely that it may be due to living plankton,
which is sometimes encountered in other seas in such dense clouds that the peculiar
oily smell can be detected from the deck of a ship even when there is no possibility of
upwelling.

Bobzin refers to the tendency of the cold water to well up under the lee of a cape.
It is no less probable that water will be driven down on the weather side of the cape,
but this cannot be detected except by means of a vertical series of observations.

It may be said, then, that the observations show that the phenomenon of upwelling
probably occurs over a longer period of the year than the months of the south-west
monsoon, but that low salinities are a dangerous guide, since they are in part due to
water from the east coast of Africa.

VIII. OBSERVATIONS BELOW THE SURFACE.

Observations below the surface consist of 26 sets of serial temperatures obtained
with Richter reversing thermometers, generally used in pairs, from the surface to 200,
400 and in one instance 750 f., and 29 bottom temperatures in deep water together with
a record of the nature of the bottom. The positions of all these are shown in Fig. 5.
The deep soundings have been shown on the Admiralty Charts for many years now and
call for no special remark here.

BOTTOM TEMPERATURES. The bottom temperatures add greatly to our knowledge of
the region, but do not present any unexpected features such as would lead us to suspect
the existence of uncharted ridges or depressions affecting the cold bottom circulation.
In Fig. 6 they have been plotted against the depths. The bottom temperature falls from
about 4° C. in 1300 m. (711 f.) to 2° C. in 2400 m. (1312 f.) and then more slowly to
about 1·7° C. or even 1·5° C. in 4000 m. (2187 f.), A reading of 1·1° C. was obtained at
4459 m. (2438 f.) in 9° 34' S. lat. and 52° 26' E. long.; this was the greatest depth
reached. Temperatures as low as this are found just southward of the line joining
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Mauritius t o the south of Madagascar, and there appears t o be free communicat ion here
in the deep channel lying between the two islands. The next lowest temperatures were
1·5° C., in 5°_7° S. lat., and 61°_64° E. long. in 3808 m. and 3991 m. (2082 f. and 2192 f.);
it is possible that these two positions are sheltered to a certain extent by the rise
stretching eastwards from the Seychelles Islands.

The bottom temperature at station 27, just north of the Farquhar Group, 4·8° C.
in 1810 111. (890 f.) is a degree higher than was to be expected. The position is in the
strength of the south equatorial current and the high figure may be due to vertical
mixing of the water as it strikes the bank, which rises out of twice the dept h or more.
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If this is the real cause it is a remarkable instance of a surface current making itself
felt at a great depth. I~ is noteworthy that the series at no. 28 was taken within eight
miles of this in nearly the same depth. The section and Table 2 show a decided fall of
temperature near the surface, as is to be expected if much mixing takes place here.

VERTICAL TEMPERATURE SERIES. The temperatures have been plotted to 200 f.
(366 m.) only, though in a few instances observat ions were made at a ~eater depth.
The series falls roughly into two groups, one on a line running approxImately from
Chagos Island t o Mauritius, the other in t he region of the Seychelles and Farquhar
Groups.

The first group consist s of observat ions at the surface, 25, 50, 75, 100, 150, 200 f., etc.
24-2
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All t he positions, nos. 1 to 11, lie in the region of the south-east trade winds. Nos. 2
and 1 are well t o t he north of the south equatorial current, 5 and 6 in its strength,
9 possibly just inside its southern limit, and 11 and 10 well t o the south of it. At Nos. 2,
1, 5 and 6 there is a warm surface layer, over 25° C., extending downwards to 50 f.
and at the same t ime colder water rises from below to meet it; the 20° C. isotherm lies
at about 70 f. and that for 15° C. at 90-100 f. (130 and 170 m.), The crowding of the iso-
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therms gives rise t o a layer of rapid vertical change of t emperature, the discontinuity
layer, thermocline, or Sprungschicht. Schott, in his report on the oceanographical work
carried out in the "Valdivia," has suggested that such a layer should be defined as one
in which the temperature changes by not less than 2° C. in 25 m. vertically. If we
adopt this definition we find that a discontinuity layer occurs at all four positions, and
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whatever definition we adopt it is obvious that the conditions are nearly the same at
all. Now since it is known that a strong surface current tends to draw up the colder
water from below, we might have expected a much sharper gradient in 5 and 6 than in
2 and 1, but such is not the case. As the other stations show, the presence or otherwise
of the current seems to have little effect in this direction.

South of station 6 the isotherms dip and there is no warm surface layer; the dis
continuity layer is not present. The rise of the 20° C. isotherm at station 10, about
60 miles north of Mauritius, is interesting since it suggests a rising movement under the
lee of the island. Brennecke found low temperatures here which he thought might be
due to upwelling.

The discontinuity layer is also present at station 14.
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At the remaining stations there are no observations at 25 f. and 75 f. and it is harder
to say whether and where the discontinuity occurs. It certainly does so at 17, 21, 22,
25, 28, 31, 32, 33, 34 and 35; at least half these positions are outside the south equatorial
current, so that here, too, this has little effect.

The vertical series has been plotted, but it should be remembered that the position
of the isotherms is uncertain owing to the lack of observations at 25 f. and 75 f.

At station 23 the high temperatures in the depths suggest a descending current.
Their general distribution is such as probably exists somewhere between nos. 9 and 6,
but it is hardly likely that they are due to a flow from this region, since if that were so
we should expect to find the same conditions at the neighbouring stations 21, 22, 24
and 25. We must conclude, then, that such a descending current actually exists, and
that it is caused by the damming back of the south equatorial current by the Farquhar
Providence Group which lies straight ahead at adistance of about 70 miles. So great
an effect at this distance would be hard to believe were it not that the whole of the
current is greatly constricted here by the northern promontory of Madagascar.
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Apart from nos. 23 and 28 there appears to be no instance of any great effect produced
by an island in the path of a current. Such an effect might be looked for, if anywhere,
at station 14 which lies in the wake of the Nazareth Bank, but if we compare it with
station 15 we cannot see any trace of up welling water.

Finally, we may compare some of the serial temperatures with those taken in the same
region by the" Valdivia." The eight stations all lie between 2° 23' S. lat, and 6·00° S. lat.,
and between 73° 34' E. long. and 51° 17' E. long.; all are therefore well to the north of
the south equatorial current. There is no great difference between any of them down
to 46 m., which is what would be expected in view of the very small seasonal range of
the surface temperature in this part of the Indian Ocean. Two of them, "Sealark" 35
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28,9° 47' S., 51° 00' E.; 23, 9° 34' S., 52° 26' E.,; 22,8° 53' S., 5:jO37' E. j 30, 8° 36' S., 51° 32' E.; 21, 7° 26' S.,
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and" Valdivia" 45, fall in nearly the same position, but the observations of the" Sealark"
were made in November and those of the "Valdivia" in February. The greatest differ
ence between them is at 91 m. where the 23,6°, interpolated, of "Valdivia" is 3° above
the observation of the" Sealark." At other depths agreement is fairly close. At 366 m.
(200 f.) the maximum difference between all the stations is 1°, and below this it is negli
gible. At 274 m. (150 f.) the difference is 2°, but this depends on two interpolated figures
and too much reliance should not be put in it; at 183 m. (100 f.) it is a little more. There
is no doubt that real differences do exist and that they cannot be due to seasonal changes
at the surface at the positions of the observations. The cause must therefore be sought
in deep currents, of which we know so little that it is useless to pursue the question
further at present.
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Depth

(metres) A B C D E F G H
0 27·9 28·4 27·5 28·3 28·4 26·9 27·2 28·1

40 28·0
46 27·2 (27'4) (28'0) (27 '9)
50 26·0 28·0
60 27·7
75 21·8 26·6
80 24·5
91 26·2 22·8 20·8 (23'6) 20·6 18·4 19·1 (22 '0)

100 20·3 21·1 20·0
137 16·7 (18,3) (19·2) (16'4)
150 18·5 15·2
175 16·2
183 13·2 16·3 14·3 (16 ,6) 16·3 14-1 14·2 114·7)
200 15·7 14·4
215 13·2
255 11·8
274 12·1 11·9 (11,6) (13'6) 13·0 11·9 11·8 (12'9)
366 10·9 10·4 10·8 (11-0) 10·3 10·4 11·3 (11-0)
400 10·1 10·3
500 9·7
549 8·9 (9'2) 8·8 8·9 8·9
732 7·9 8·0 7·9 7·4 7·8

Serial Temperatures of "Sealark " and "Valdivia ": A. " Sealark " I , 27. vii. 1905,6° 00' S.lat., 69° 16' E. long.
E. " Sealark " 37, 14. xi. 1905,2° 23' S. lat., 71° 39' E . long. C. "Valdivia " 44,22. ii. 1899,4° 6' S.lat., 73° 34' E.
long. D. "Valdivia " 45, 28. ii. 1899, 2° 57' S. lat., 67° 59' E. long. E. "Sealark 35, 12. xi. 1905, 2° 52' S. lat.,
67° 10' E . long. F . "Sealark" 31, 8. x. 1905, 6° 35' S. lat., 53° 03' E. long. G. "Sealark" 32, 19. x, 1905, 3° 53' S.
lat., 53° 58' E . long. H . "Valdivia" 47, 10. ill. 1899,4° 39' S.lat., 51° 17' E.long. Bracketed temperatures of
the " Valdivia " have been interpolated.



TABLE 1. Serial 'I'emperaturee.
....
~

H.M.S. 11 SEALARK," 1905.

Temperature, C.
A

Metres

0 46 91 137 183 274 366 457 549 732 914 1097 1280 1372 Bottom

Fathoms A
I \

No. Date Time Lat., S. Long., E. 0 25 50 75 100 150 200 250 300 400 500 600 700 750 Fthms. Metres Nature ° C.

1 July 27 11.15 a.m. 6° 00' 69° 16' 27 ·9 27·2 26·2 16'7 13·2 12·1 10·9 1822 3332 CrI. m. glob. oz. 1·6
2 28 10.20a.m. 4° 48' 67° 22l' 28·5 27·8 25 ·0 19·3 15·2 12·7 IH 2173 3974 Glob. oz. 1·6
3 29 4.0 a.m, 6° 37i' 66° 29i' 26·1 1838 3362 Glob. oz . 1·7
4 29 9.15p.m. 8° 25' 65° 38' 2232 4082 Glob. oz . 1·7
5 30 1.50 p.m. WO 17l' 64° 50' 26·4 25·5 25·5 20·0 15·2 12·7 10·7 2327 4256 Br. cl. mango 1·7 I-d
6 31 8.18a.m. 12° 07' 64° 07l' 24·9 2;')01 22·1 17·1 14·4 11·8 10·4 2143 3919 M. glob. oz. 1·7 t.".:l

" ~7 Aug. I 12.30 a.m, 13° 46' 630 13' 2188 4002 Glob. sponge 1·8 0
8 1 8.0 p.llI. 15024' 02° OS' 23·9 1404 2568 1·9 1-<1
9 2 5.40 p.llI. 16° 42' 61 o 06' 2~·2 21·8 21-4 20·9 17·2 14·2 1685 3082 Glob. oz . 1·7 o:

10 9- 1.12 a.m. 19° 02' 57° 57' 23 ·6 23'4 23·3 22·8 21·6 17·7 15·3 712 1302 CrI. 4·1 5.0

11 9- 9.50 a.m, IS O10' 58 0 26!' 23·6 23·5 23·3 23·1 22·6 18·1 16·2 11·8 8·2 1962 3588 M. rad. glob. oz . 1·7_0

12
"

26 1·15 a.m, 17023' 59° 017 865 1765 F. s, 3·6
13 Sept. 1 15° 49' 59° 15 ' 1507 2756 CrI. s, brk. sh. 1·9 t.".:l
14 2 Noon 15° i2 ' 59053' 24·7 24·1 24·0 19·8 17·1 13·8 10·2 330 604 S. crI. Z
15 3 5.0 p.m . 12° 54 ' 60° 41 ' 24·4 24·6 19·8 15·9 12·1 11·3 8·8 804 1470 Brk. sh, ~

16 4 9.151\.m. 11° 36 ' 60° 49 ' 153 280 Cri. 15·4 ~

17 9 10.30 p.llI. 6° 55' 58° 17k' :?5·2 16·6 12·9 11·9 10·8 8·9 7·3 961 1758 H. 3·3 dr:n
18 12 1.30 p.m. 6°41f' 56° 22k' 26·9 20·8 14·1 12·1 11'3 8·6 7·7 1491 2727 CrI. m. 2·0 ~
19 12 3.45 p.Ul. 6' 32' 56° ~~.. 1299 2375 CrI. m. glob. oz. 2·1 t.".:l
20 20 2.0 p.lU. 50 53!' 57 '- OO!' 1040 1902 Brk. sh, 2·9 ~
21 25 10.30 n.m. 7:) :?l3!' 55 ' 52! ' 26·6 19·1 13·8 12·1 10·9 8·3 7·3 2032 3716 CrI. m. glob. oz. 1·6 I-d
22 26 7.30a.m. S' 52!' 530 37' 26·1 18·7 15·1 12·9 11'7 9·1 7·3 1650 3017 1·8 t.".:l
23 26 5.0 p.m. 9' 34' 52=-":!IY 26·4 24·2 17·8 14·8 12·8 10'7 8·4 2438 4459 Glob. oz. i -i t1
24 27 5.30 p.Ul. 10° 27!' 510 17' 26·1 22·8 16·7 13·4 11·6 9·3 7·3 1038 3545 Glob. oz.

H
~

25 28 5.0 a.m , 10' 5S; 50" 25 ' 24·7 22·7 14·7 12·5 u-t 8·9 7·1 1818 3325 H
026

" 29 1.0 p.m. 10° 00' 5 1o 06 ' 25·3 21·1 16·6 12·6 IH 10·7 8·8 7·8 6·3 5·3 4·6 4·3 796 1456 Brk. sh . Z9- Oct. 2 Noon 9° 55' 51° 03' 890 1810 Brk. sh, 4 ·8_I

2S 2 1.45 p .m. 9° 47' 51° 00' 25·9 17·9 15·1 13·0 11·6 9·6 8·4 876 1602 CrI. m. s, 3·8
29 2 3.45p.m. 9° 3S' 50 057' 613 1121 Brk, sh, 6' 7
30 6 5.0 a.m, 8° 36' 51° 32' 26·4 19·6 13·4 12·3 11-4 9·7 2170 3968 CrI.
31 8 4.0 p.m. 6° 35!' 53° 03!' 26 ·9 18·4 14·1 11·9 10·4 8·9 7·4
32

"
19 4.30 a.m. 3° 53!' 53° 58 ' 27 ·2 19·1 14·2 11·8 11'3 8·9 7·8 2032 3716 1·7

33 No,". 9 1.0 p.m. 7° 15' 61° 28r 27·8 17·7 13·3 11·7 10·3 8·6 7·5 2192 3991 W. glob. oz. 1·5
34 11 OA5p.m. 4° 5l!' 64° 20t' 28 ·3 17·2 13·9 11·7 10·8 9·2 7·4 2082 3808 Glob. oz. 1-5
35 12 2° 51!' 67° lOt' 28 ·4 20·6 16·3 13·0 10·3 8·8 7·9
36 12 8.0 p.m. 2° 42' 67° 23' 1900 3475 Glob. oz . 1·8
37 14 1.35 p.m. 2° 23t' 71° 39t' 28·4 22·8 16·3 11·9 10·4 8·9 7·9 2150 3932 Glob. oz. 1·7

Salinity per thousand
6 July 31 8.18 a.m. 12° 07' 64°07!' 35 ·30 34·87 34·94 - 34·70 -
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TABLE n. Surface Observations.

[In the following tables where latitude and longitude are bracketed they have been calculated from the bearing.
All temperatures are in Centigrade and all salinities in parts per mille.]

H .M.S . "SEALARK "

Date Longitude Date Longitude
1905 Ship's time Latitude E. ° C. S °/00 1905 Ship's time Latitude E. ° C. S °/00

Ma.y 12 Noon 1° 48' N. 76° 01' 28·3 34·92 July 26 4.0a.m. 7° 40' S. 71° 01' 26·1 34·59
13 4.0a.m . 0° 20' N. 75° 15' 27·8 35·34 26 8.0 a.m , 7° 38' S. 70° 49' 26·1 35·68
13 Noon 0° 04 ' N. 75° 07' 28·9 35·62 26 9.5a.m. 7° 36' S. 70° 45'11 35·72
13 !l.0 p.m. 0" 26' S. 74° 36' 27·8 35·46 26 4.0p.m. 7° 32' S. 70° 36' 26·7 35·68
14 4.0 u.m, 1° 19' S. 73° 3:r 27·8 35·45 26 8.0p.m. 7° 08' S. 70° 15' 26·1 35·66
14 ao 1'.111. 1° 24' S. 74° 27' 28·3 35·41 26 Midnight 6° 52' S. 70° 00' 26·1 35·61
15 Noon 2° 40' S. 73° 57' 28·3 35·61 27 4.0a.m. 6° 36' S. 69° 46' 26·1 35·29
15 8.0 p.m . 3° 02' S. 73" :W 27·2 35·42 27 8.0 a.m. 6° 18' S. 69° 30' 27-1 35·39
16 4.0It.m. 3° H)' S. 72° 47' 26'7 35·46 27 Noon 6° 00' S. 69° 15' 27·8 35·59
16 Noon 3° 29' S. 72° 3!l' 27·8 34·87 27 4.0p.m. 5° 48' S. 69° 00' 27·8 35·55
16 s.o p.m. 3° 55' S. 72° 17' 28·3 34·96 27 8.0p.m. 5° 34' S. 68° 39' 27·2 35·42
17 4.0 a.m. 4° 17' S. 71° 48' 28·3 34·86 27 Midnight 5° 17' S. 68° 18' 27·2 35·44
17 Noon 4° 11' S. 71° 07' 29·4 35·01 28 4.0 a.m, 5° 02' S. 67° 58' 27·2 35·90
17 8.0 p.m . 4° 11' S. 70' 44' 28·3 35·55 28 8.0a.m. 4' 52' S. 67° 36' 26·7 35·43
18 4.0 a.m, 4' 08' S. 71° 08' 27·8 35·20 28 Noon 4° 50' S. 67° 21' 27·8 35·29
18 8.0 p.m . 4° 40' S. 71° 08' 28·3 34·75 28 4.0p.m. 5° 17' S. 67° 12' 27·2 35·39
19 5.0 a.m. 5° 03' S. 71° 11' 27·8 34·67 28 8.0p.m. 5° 44' S. 66° 57' 26·1 35·44
19 Noon W 15·2' S. 71°46'3)* 28·9 34·99 28 Midnight 6° 10' S. 66° 44' 26·7 35·53
20 10.0 a.m. (5° 14·7' S. 71° 46')t 34·25 29 4.0 a.m, 6° 38' S. 66° 30' 26·1 35·50

June 6 8.10 p.m . 5° 35' S. 72° 38' 26·1 34·78 29 8.0 a.m. 6° 55' S. 66° 20' 26·1
7 8.30 a .m, 6° 9·)1 73° 03' 25·6 34·71 29 Noon 7° 24' S. 66° 03' 26·1 35·72
9 9.0 a.m . (7° 15·2' S. 72° 25'6') t - 34·47 29 4.0p.m. 7052' S. 65° 46' 26·4 35·59

13 3.35 p.m. 5° 18·2' S. 72° 14·7' 26·5 34·70 29 8.0p.m. 8° 17' S. 65° 37' 25·6 35·52
13 4.35 p.m. W 19·8'S. 72° 16'4) 27·0 34·74 30 5.0 a.m, 9° 10' S. 65° 15' 35·19

July 6 Noon Lagoon Salornon 34·42 30 8.0a.m. 9° 34' S. 65° 06' 25·0 35·01
6 4·0 p.DI. 5° 23·5' S. 72° 28'5' 23·6 35·45 30 Noon 10° 06' S. 64° 57' 25·0 35·35
6 s.o p'm' 5° 41 ' S. 72° 46' 25 33·79 30 8.0p.m. 10° 45' S. 64° 41' 25·0 35·40
(j Midni ght 5° 23·5' S. 72° 58' 25 34·16 30 Midnight 11c 13' S. 64° 29' 25·0 35·35
7 4.0 a.m. GO24' S. 72° 50' 23·9 34·Gl 31 4.0 a.m. 11° 39' S. 64° 16' 23·3 35·46
7 8.0 a.m. 6° 47 ' S. 72° 40' 24·4 34·95 31 Noon 12° 20' S. 64° 05' 25·6 34·88
7 Noon 7° 06' S. 72° 33' 24·7 35·07 31 9.25 a.m. 12° 07' S. 64° 08' 24·9 35·30
7 3.0 p.m. Mid Lagoon Diego Garcia - 34·90 31 4.0p.m. 12° 53' S. 63° 54' 25·0 34·96

13 7.0a.m. N. of Lagoon Diego Ga rcia - 34·99 31 8.0p.m. 13° 22' S. 63° 38' 24·7 34·90
13 8.0 p.m 7° 19' S. 71° 54' 25·G 35·G8 31 Midnight 13° 44' S. 63° 15' 34·96
14 8.0 p.m. 6° 17' S. 70° 54' 25·0 35·73 Aug. 1 4.0 a.m, 13° 56' S. 63° 07' 24·4 35·39
14 Midnight 6° 11' S. 70° 50' 26·7 36·00 1 8.0a.m. 14° 17' S. 62° 50' 24·4 35·05
15 4.0 u.m. 6° 00 ' S. 71° 02 ' 25 35·97 1 Noon 14° 37' S. 62° 36' 24·8 34·76
15 !l.On .m. 5052' S. 71° 10' 26·8 35·55 1 4.0p.m. 15° 02' S. 62° 20' 24·4 34·99
15 Noon 5° 48' S. 71° :U' 26·9 35·36 1 s.o p.m. 15° 24' S. 62° 08' 23·9 35·07

15 4.0 p.m. 5° 33' S. 71° 43' 26·9 35·53 2 4.0 a.m. 15° 40' S. 61° 54' 23·3 35·09

17 Noon 5U 20' S. 72° 12' 26·7 35·42 2 8.0 a.m, 15° 55' S. 61° 43' 23·9 35·21

20 Noon 5° 33' S. 72° 27' 27·2 35·59 2 Noon 16° 29' S. 61° 20' 24·6 35·18

20 4.0 p.lIl. 5° 35' S. 72° 46' 2G·9 35·29 2 5.40 p.m. 16° 42' S. 61° 06' 34·81

20 8.0 p.m, 5050 ' S. 73° 01' 26·7 35·64 2 Midnight 16° 57' S. 60° 44' 23·3 34·97

20 Midni ght (iO 11' S. 72° 58' 26·7 35·65 3 8.0 a .1I1. 17° 12' S. 60° 20' 22·8 34·94

21 4.0 a.m. 6° 34' S. 72° 50' 25·6 35·15 3 4.0p.IlI. 17° 30' S. 59° 57' 23·6 34·88

21 !l.O a.m. 6° 50' S. 72° 40' 25·8 3 Midni ght 17° 49' S. 59° 28' 23·9 35·01

21 Noon GO4G' S. 72° 08' 26·7 35·59 4 8.0 a.m. 18° 08' S. 58° 59' 23·9 34·93

21 4.0 p.m . (iO41' S. 71° 36' 26·7 35·97 4 4.0p.m. 18° 45' S. 58° 20' 24·3 34·89

22 Noon GO48' S. 71° 18' 26·7 35·84 4 8.0p.m. 19° 01' S. 58° 04' 23·9 34·99

22 4.0 p.lII. BO52' S. 71° 36' 26·2 35·58 5 4.0 a.m. 19° 36' S. 57° 34' 23·3 35·30

22 s.o p.lIl. 6° 45' S. 72° 03' 26·1 35·70 5 Noon 19° 51' S. 57° 18' 23·9 35·14

22 Midnight (iO51' S. 72° 17' 26·1 35·82 5 4.0p.m. 20° 01' S. 57° 22' 22·8 35·01

23 4.0 a.m. (i0 50' S. 72° 31' 24·4 35·95 5 8.0p.m. Port Louis Harbour 23·9 34·86

23 8.0 1~.IIl . 7° 06' S. 72° 23' 25·6 35·19 25 10040a.m. 18° 10' S. 58° 25' 35·04

24 H.O p.m. 7° 17' S. 72° 33' 24·4 34·89 25 4.0p.m. 18° 08' S. 58° 32' 22·8 34·92

24 Midnight 7° 33' S. 72° 23' 25·6 35·22 25 8.0p.m. 17° 42' S. 58° 52' 22·2 35·0 1

25 4.0 a.m . 7° 30' S. 72° 03' 25·3 35·70 25 Midnight 17° 22' S. 59° 07' 23·9 35·21

25 8.0 It.lII. 7° 22' S. 71° 42' 25·8 35·35 26 4.0a.m. 17° 05' S. 59° 19' 22·8 35·34

25 Noon 7° 2:r S. 71° 43' 25·7 35·38 26 Noon 16° 25' S. 59° 33' 35-12

25 :1.1, [1.111 . 7° 20·2' S. 71° 26'5 '§ 35·62 28 Noon 16° 25' S. 59° 17' 23·9 35·09

25 8.0p.m. 7° 23' S. 71° 26' 26·1 35·68 28 6.0p.m. 16° 26' S. 59° 32' 24·2 35·07

25 Midnight 7° 36' S. 71° 16' 25·6 35·57 29 Noon 16° 28' S. 59° 29' 23·9 34·88

* Peros lagoon, near Dinmant. § On Wight Bank.

t Same, low tide. 11 On Centurion Bank.

t Diego Garcia; in lagoon towards entrance,
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TABLE II-continued.

H.M.S... SEALARK "---continued.

Date Longitude Date Longitude
1905 Ship's time Latitude E. ° C. S 0/00 11105 Ship's time Latitude E . °C. S 0/00

Aug. 29 6.15p.m. (160 33' S. 590 Ut')· 23·3 35·04 Oct. 8 4.0a.m. 70 Oil'S. 52053' 35·90
30 Noon 16038' S. 59027'5' 23·6 35·06 8 Noon 6043' S. 53004' 26·9 35'61
30 6.0p.m. (160 43r S. 590 25')t 23·6 35·22 8 8.0p.m. 0023' S. 53° 09' 26·9 35·77
31 Noon 16° 39' S. 59° 22' 23·9 35·07 8 Midnight 6009' S. 53° 18' 26·9 35'64
31 4.0p.m . 16033' S. 59040' 23·6 35·01 9 4.0p.m. 5046' S. 53° 12' 20·9 35-41

Sept. 1 Noon 16° 26' S. 59008' 23·3 34·93 9 6.10 p.JU. (50 45!, S. 530 17n'\! 20'7 35·54
1 8.0p.m. 16° 02 ' S. 59014' 23·9 35'03 11 Noon 5°31'S. 53020' 27·2 35·68
2 4.0a.m. 15° 27' S. 59028' 23·9 34·84 12 7.0a.m. (5024' S. 530 18')·· 26·9 35·89
2 Noon 15° 12' S. 59055' 24·2 3·1-86 12 Noon 2i·5 35·75
2 8.0p.m. 14° 28' S. 59° 58' 23·3 35·05 12 5.Up.m. 2i·5 35·81
3 4.0a.m . 13° 35' S. 60° 03' 23·3 35·25 13 7.0a.m. .. .. 26·!J 35·65
3 Noon 13° 11' S. 60° 28' 24·7 35·25 13 Noon 5° 24' S. 53° 21' 27·5 3:;,53
3 8.0p.m. 12° 46 ' S. 60° 53' 24·4 35·08 13 7.15p.m. W:l6' S. 53 u 35rltt27' 2 35·73
4 4.0a.m. 12° 05' S. 60° 58' 24·4 35·33 16 Noon 5° 37' S. 53° 33' 27·8 35·46
4 Noon 11" 36' S. 60° 48' 24·7 35·25 16 Midnight 5° 17' S. 53° 30' 26·7 35·58
4 Midnight 11° 38' S. 61° 15' 24·7 35'lll 18 6.0a.m. (50 05r S. 53° 17nH26·8 35·35
5 Noon 11° 38' S. 61° 33' 25·0 35·10 18 Noon 4° 52' S. 53019' 26·7 33·19
6 Noon 10° 25' S. 59° 40' 25·8 35'70 18 8.0p.m. 4° 39' S. 53° 32' 26·7 35·82
7 Noon 9° 50 ' S. 60' 14° 25·6 35·44 18 Midnight 4° 17' S. 53° 44' 27·2 35·53
8 8.0a.m. 8° 43 ' S. 59' 54' 25·0 35'57 19 4.0 a.m, 3° 136' S. 53° 57' 27·2 35'71
8 Noon 8' 26' S. 60' 01' 25·6 36·09 19 Noon 3° 43' S. 54° 34' 27·8 35·90
8 8.0p.m. 8° 09 ' S. 59' 40' 25·6 35·49 19 6.0p.m. (3° 43 ' S. 550 11')§§ 27·8 35·64
9 4.0a.m. 7° 44 ' S. 58 c 58' 25·0 35·89 20 Noon 3° 48' S. 55° 06' 27·5 35·43
9 Noon 7c 04' S. 580 14' 26·7 35·62 20 8.0p.m. 3' 53' S. 55° 28' 27·5 35·61
9 8.0p.m. 6° 42 ' S. 57 c 45' 26·7 35·55 21 4.0a.m. 4° 19' S. 55° 24' 27·2 35·61

10 Noon 7° 10' S. 56' 14' 26·7 35·64 21 8.0a.m. 4° 36' S. 55° 29' 1111 27·5 35'70
12 Noon 6° 52' S. 56° 18' 26·9 35·68 Nov. 5 8.0a.m. 5° 41' S. 56° 20' 27·2 35-42
12 8.0p.m. 6° 19' S. 56? 25' 25·6 35·97 5 Noon 6' 01' S. 56° 22' 27·9 35·34
13 4.0a.m. 5° 46' S. 56° 33' 26·7 3;;,88 5 8.0p.m. 6° 05' S. 56' 09' 27·2 35·44
13 Noon 5° 02' S. 55° 55' 27·2 35·55 6 4.0a.m. 6° 07' S. 56° 31' 26·7 35·44
19 Noon 4° 43' S. 55' 39' 27·2 35·55 6 Noon 6' 15' S. 57° 14' 27·8 35·17
19 8.0p.m. 5° 10' S. 5lio 09' 26·7 35·54 6 1I1idnight 6° 28' S. 58 ' 06' 27·2 3;>-66
20 4.0a.m. 5° 30' S. 56° 33' 26·7 35·23 7 Noon 6° 43' S. 58° 59' 27·2 35·38
20 Noon 5' 51' S. 57° 10' 27·2 35·64 7 Midnight 6° 52' S. 00° 02' 27·2 35·52
20 8.0p.m. 6° 10' S. 57' 00' 26·7 35·64 8 Noon 7° 02 ' S. 61° 02' 27·8 35-46
21 4.0a.m. 6' 38' S. 570 01' 26·7 35·66 8 8.0p.m. 7' 33' S. 61° 16' 27·2 35·28
25 Noon 7° 27' S. 55° 47' 26·9 35·(jj 9 4.0a.m. 7' 32' S. 61036' 27·2 35·10
25 8.0p.m. s- 02 ' S. 54' 47' 26·1 35·74 9 Noon 7° 18' S. 61029' 27·8 34-92
26 4.0a.m. 8' 38' S. 53° 55' 25·6 35·72 9 Midnight 7° 04' S. lil ° :38' 26·7 35-47
26 Noon 9' 09' S. 53° 08' 25·6 35·41 10 Noon 6° 40 ' s. 62028' 27·8 35·24
26 8.0p.m. o- 4W S. 52° 11' 25·8 35'(;4 10 Midnight 5" 45' S. li3°22' 27·2 35·71
27 4.0a.m. 10° 21' S. 51° 23' 25·0 35·17 11 Noon 4° 56' S. 64° 18' 28· 1 35·75
27 Noon 10' 23' S. 51o 10' 25·3 34·1)7 11 8.0p.m. 4° 22' S. li4° 57' 27·5 35·61
27 8.0p.m. 10' 31' S. 50° 59' 24·4 35·20 12 4.0a.m. 3° 45' s. 65° 58' 27·2 36·08
28 4.0a.m. 10' 55' S. 50' 27' 24·2 :35·30 12 Noon 3° O!J' s, (jliO48' 28·2 35·89
28 Noon 10° 33' S. 50° 43' 25·0 35·08 12 Midnight 2° 38' H. 67° 41' 27·8 :35·44
28 5.50p.m. (10° 9' S. 51° 8')t 25·0 35·25 13 Noon 2 '~ 30' s, (j8° 58' 28·3 :15·83
29 l·Op.m. 10° 01' S. 51o 06' 24·7 35·12 13 Midnight 2° :10' s. 70° 15' 27·8 35·29

Oct. 2 Noon 9° 56' S. 51° 02' 25·3 35·39 14 Noon 2" 29' S. 71° 32' 28·3 35·54
2 5.40 p.m, (9° 14' S. 51° OO')§ 25·8 35·58 14 8.0p.m . l O55' S. 72° 08' 27·8 35·70
3 Noon 9° 25' S. 50° 59' 25·6 35·85 15 4.0a.m. 1o 27' S. 72° :34' 27·8 35·50
4 Noon 9° 17' S. 51° 00 ' 25·3 3(;,02 15 Noon O'~ 54' S. n ° 11' 28·!J 35·25
5 Noon 9° 16' S. 51 '~ 00' 26·1 35·77 15 Midnight (f ' 08' N. 74° 04' 28·3 :15·21
5 Midnight 9° 04' S. 51005' 25·6 35·74 Hi Noon 1 '~ 14' N. 7f, ' 02' 27·8 35·81
6 Noon 8'~ 12' S. 510 32' 26·1 35·54 iu Midnight 2" 22' N. 7W' 1!J' 2li·7 :12·70
6 8.0 p.m. 7052 ' S. 51053' 25·8 35·92 17 Noon 3° 31' N. 77° 37' 28·3 34·94
7 4.0a.m. 7022' S. 52° 22' 25·8 35·66 17 Midnight 4° 52' N. 78022' 27·8 35·05
7 9.15 a.m. 7° 02' S. 52° 45'1! 26·7 35·67 18 Noon 6° 12' N. 79° 01' 28·9 31·85
7 8.0p.m . 7° 01' S. 52° 51' 26·1 36·07

* Anchorage, Frigate Island S.E., 1 m. *. Anchorage, North of Ile d' Arras.
t Anchorage, North of Coca Island. tt Anchorage, entrance of Desroches I sland.
t Anchorage off North Island, Farquhar. a Anchorage, Eagle Island.
§ Anchorage, Providence Island. §§ Anchorage, Bird Island.
11 Anchorage, South of Alphonsc Island. 1111 Entrance to Port Victoria, Mah6.
11 Anchorage, Poivre Island.
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TABLE Ill. Surface Observations of other Ships .

S .M.S . "PANTHER"

Date Longitude Date Longitude
1905 Ship's time Latitude E. ° C. 8 °/00 1905 Ship's time Latitude E. °C. 8 %0

April 26 8.0p.m. 5° 36' N. 80° 57' 28·8 34·20 May 10 6.15 a.m, 8° 48' 8. 105° 57' 28·6 34·11
27 5.30p.m . 4° 52' N. 82° 22' 28·5 34·33 10 Noon 9° 46' 8. 106° 20' 28·6 34-13
27 Noon 4° 21' N. 83° 22' 29·2 34·27 10 6.10 p.m. 10° 45' 8. 106° 41' 28·3 33·89
27 6.lOp.m. 3° 52' N. 84° 20' 28·8 34·14 11 6.00 a.m, 12° 38' 8. 107° 22' 28·2 33·82
28 6.30 a.m, 2° 52' N. 86° 22' 28·9 34·25 11 Noon 13° 34' 8. 107° 42' 28·3 34·02
28 Noon 2° 29' N. 87° 11' 28·9 34·49 11 6.20p.m. 14° 32' 8. 108° 07' 28·2 33·98
28 (j.20p.m. 1° 58' N. 88° 11' 29·2 34·72 12 6.10 a.m. 16° 22' 8. 108° 53' 27·2 34·22
29 5.25 a.m, 1° 03' N. 89° 56' 29·4 34·96 12 Noon 17° 14' 8. 109° 15' 27'7 34·58
29 Noon 0° 32' N. 90° 56' 29·6 34·81 12 6.15 p.m. 18° 15' 8. 109° 37' 27·1 34·74
29 6.lOp.m. 0001' S. 91° 59' 28·3 34·49 13 8.15 a.m, 20° 33' 8 . 110° 25' 26·1 35·25
30 5.20 a.m , 1° 02' 8 . 93° 52' 28·7 34·65 13 Noon 21° 09' 8. 110° 38' 26·4 35-19
30 Noon 1° 36' 8. 94° 57' 28·6 33·84 13 8.0p.m. 22° 25' 8. 110° 58' 246 35·50
30 8·lOp.m. 2° 16' 8 . 96° 18' 28·8 34·33 14 8.0 a.m . 24° 19' S. 111° 28' 24·1 35·44

May 1 5.10 a.m , 2° 59' S. 97° 49' 28·4 34·05 14 Noon 24° 57' S. 111° 38' 24·6 35·43
1 Noon 3031 ' S. 98° 54' 29·3 34·25 14 4.30 p.m. 25° 41' S. 111° 54' 24·3 35·48
1 8.10 p.m . 4° 10' S. 100° 15' 28·6 34·40 14 8.15 p.m. 26° 17' S. 112° 09' 24·7 35·28
2 5.30 a.m. 4° 54' S. 101°49' 28·6 34·16 15 8.0 a.m. 28° 20' S. 113° 07' 23·4 35·35
2 Noon 5° 24' S. 102° 51' 28·8 34·27 15 Noon 29° 03' S. 113° 28' 21·7 35·62
2 6.20 p.m. 5° 53' S. 103° 54' 28·6 33·64 15 8.0p.m. 30° 26' S. 114° 04' 21·9 35·53
3 8.10 a .m, 6° 03' S. 104° 51' 29·2 32·75 16 6.0a.m. 31° 39' S. 115° 19' 21-1 35·79
9 6.20p.m. 6° 48' S. 105° 10' 28·8 32·77

S .S ... CH I N A "

Feb. 20 Noon 12° 14' N. 49° 16' 24·7 36·27 June 12 Noon 12° 46' N. 50° 46' 29·2 36·09
21 Noon 11° 06' N. 55° 31' 25·0 36·31 13 12° 34' N. 56° 35' 29·7 36·44
22 Noon 9° 54' N. 61°41' 25·7 36·22 14 11° 06' N. 62° 36' 29·4 36·00
22 8.30p.m. 9° 34' N. 63° 54' 25·8 36·13 15 9° 35' N. 68° 33' 29·2 35·91
23 Noon 8° 56' N. 67° 53' 26·9 34·87 16 8° 13' N. 74° 36' 28·6 35·30
24 Noon 8° 04' N. 73° 44' 27·8 34·61 18 4° 40' N. 81° 18' 28·3 35·26
26 10.24 a.m. W 26' N. 79° 52')* 27·7 34·25 19 "

0° 03' N. 85° 02' 28·3 34·67
,,~

Noon 1° 35' N. 83° 46' 28·3 34·87 20 4° 13' S. 88° 20' 28·3 34·70_I

28 3° 05' S. 87° 54' 29·4 34·81 21 8° 28' S. 91° 43' 26·9 35·12
March 1 7° 26' S. 92° 09' 27·8 34·56 22 12° 47' S. 95° 10' 26·7 34-18

2 11° 37' S. 96° 16' 27·8 34·49 23 16° 30' S. 98° 43' 25·3 34·51
3 15° 46' S. 100° 08' 25·6 35·32 24 20° 20' S. 102° 42' 23-1 35·28
4 20° 05' S. 104° 01' 24·7 35·71 9- 24° ID'S. 106° 50' 21·1 35·84_0

5 24° 31' S. 108° 05' 23·9 35·81 26 28° 10' S. 111° 10' 16·4 35·93
(j

"
28° 50' S. 112° 15' 22·2 35·75 28 35° 08' S. 117° 06' 16·4 35·88

n Midnight 30° 55' S. 114° 25' 21·7 35·95 Aug. 1 28° 22' S. 112° 08' 21·1 35·55
8 Noon 35° 11'S. 117° 22' 19·2 36·06 2 24° 12' S. 107° 34' 19·4 35·90

April JJ 28° 20' S. 111°43' 2'1·'1 36·09 3 19° 55' S. 102° 59' 22·2 34·85
12 23° 52' S. 107° 26' 23·9 35·91 4 15° 30' S. 98° 30' 24·4 34·61
1:1 19° 20' S. 102° 59' 25·8 35·37 5 11° OD'S. 94° 16' 27-2 34·87
14 14°41'8. 98° 31' 27·5 3·H9 6 6° 40' S. 90° 00' 27·8 34·43
lli 10° 02' S. 94° 23' 27·8 33·95 7 2° 14' S. 86° 48' 27·5 35·12
Hi 5° 21' S. 90° 17' 28·3 34'43 8 2° 45' N. 82° 15' 26·9 34·67
17 0° 51' S. 86° 24' 28·3 34·90 11 "

7° 24' N. 75° 30' 27·8 35·68
18 :1° 41' N. 82° 52' 28·(j 34·20 11 10.30 p.m. 7° 46' N. 73° 01' 27·8 36·15
21 7° 45' N. 75° 33' 28·9 34·79 J2 Noon 7° 45' N. 69° 46' 27·5 36·49
22 8° 47' N. 69° 41' 28·3 35·28 12 Midnight 7° 45' N. 66° 50' 27·8 36·53

2:1 !l0 51' N. 63° :l4' 27·8 35·70 13 Noon 7° 45' N. 64° 05' 28·3 37·09
24 lO° 56' N. 57° 50' 27·8 :16·:l5 13 Midnight 7° 39' N. 61° 24' 27·8 36·87

2·1 S.Op.m. 11° I:!' N. 5:1° 53 ' 27·8 36·98 14 Noon 7° 40' N. 58° 42' 2(j'1 36·35

24 Midnight 11° 15'N. 55° 00' 27·8 36·33 14 Midnight 7° 45' N. 56° 40' 25·6 36·20

25 S.Oa.m. (11°47'N. 5:lo 13')t 27·8 36·82 15 Midnight 12° 46' N. 52° 38' 22·8 35·73

25 10.:10 a.m. 11° 53' N. 52° 10' 27·8 36·31 16 Noon 12° 50' N. 49° 45' 29·4 36·18

25 Noon 11° 59' N. 51° 48' 27·8 36·44 Hl Midnight 12° 49' N. 47° 28' 30·0 36·64

25 8.0p.m . (12° 05' N. 50° 37')t 28·3 36·49 17 11.30 a.m . 12° 43' N. 45° 03'11 28·9 36·80

25 Midnight 12° 15' N. 49° 03' 27·8 35·75 18 Noon 14° 37' N. 42° 22' 32·2 37·61

26 S.Oa .m. 12° 30' N. 47° 25' 27·8 36·04 19 Noon 19° 45' N. 38° 58' 31·7 39·42

2G Noon 12° 311' N. 46° 14' 28·3 36·22 Sept. 30 Noon 17° 12' N. 40° 38' 32·1 38·37

21l 2.0p.m. 13° 00' N. 45° 30' 28·3 36·45 Oct . 1 11.40 a.m, 12° 35' N. 44° 30' 30·6 37-10

211 4.0p.m. (12° 38' N. 44° 52')§ 28·9 311·45 2 Noon 12° 11' N. 49° 28' 28·4 36·22
June 9 Noon 21° 31' N. 37° 50' 28·3 39-47 3 Noon 11° 17' N. 55° 48' 26·7 35·88

10 Noon 15° 45' N. 41° 26' 3104 36·98 4 Noon 9° 59' N. 62° 08' 27·9 36·30

• Barberyn Lt. N. 64° E . 6 m. § Off Jebel I hsan,

t Off Jezirat Daraa, 11 Ras Marahag Lt. N. 2 m.

t Off Ras Filuk.
25-2
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TABLE Ill-continued.

5.5... CHINA "---continued.

Date Longitude Date Longitude
1905 Ship's time Latitude E. ° C. S O/0O 1905 Ship's ti me Latitu de E . ° C. S %

0

Oet. 5 Noon 8° 51' N. 67° 54' 28·1 36·69 Nov. 25 Noo n 9° 37' S. 93° 53' 26·7 34-45
6 8° 02' N. 73° 55' 28·4 35·48 26 4° 54' S. 89° 42' 28·1 34012
7 W 58' N. 79° 46' )* 27·2 34·16 27 0° 21' S. 85° 45' 28·6 34·76
8 6° 21' N. 79° 53' 27'5 35·26 28 .. 3° 54' N. 81° 55' 28·1 34-40
9 1° 36' N. 84° 06' 27·9 34·87 30 Midnigh t 7° 13' N. 78° 26' 27-8 32·75

10 2° 52' S. 88° 42' 27'5 34·54 Dec. 1 Noon 7° 53' N. 75° 17' 28·1 34·25
11 .. 7° 27' S. 92° 26' 26·8 34·18 1 9.27 p.m, 8° 10' N. 73° 00' 21:!-4 36·40
12 11° 24' S. 95° 46' 25'3 34·43 2 Noon 8° 53' N. 69° 24' 28·1 36·65
13 15° 37' S. 99° 02' 23·9 34·94 2 Midnigh t 9° 22' N. 66° 32' 27·9 31Hll
14 .. 190 51' S. 102° 48' 21·9 34·94 3 Noon 9° 53' N. 63° 32' 27-l! 36'65
15 230 57' S. 1060 50' 20'0 35·81 3 Midnight 10° 30' N. 60° 32' 2i-!! 36·53
16 270 59' S. 1100 50' 18·6 35·82 4 Noon 11° 02' N. 570 34' 27'5 36·47
17 (310 57' S. 115° 40 ')t 16' 7 36·08 4 Midnight 11° 30' N. 540 35' 26'7 36·22
18 35006' S. 116° 36' 15·6 35·86 5 8.0 a.m . 11° 55' N. 51° 35' 26·7 35·99

Nov. 21 28009' S. III° 47' 20·0 35·97 5 Noon 11° 58' N. 51o 31' 26'7 35·97
22 23° 29' S. 1070 11' 21'7 36·09 5 4.0p.m. 120 07' N. 500 45' 25·6 36·13
23 18° 47'S. 1020 51' 24·6 34·90 5 8.0p.m. 120 12' N. 49° 06' 25·6 36·33
24 14° 17' S. 98° 21' 25·6 34·61 5 Midnig ht 12° 25' N. 48 0 35' 26·4 36·31

5.5. .. HIMALAY A "

April 4 Noon 11° 05' N. 560 01' 26·7 36·17 Aug. 8 Noon 12° 26' N. 56° 00' 25·8 35·81
5 10° 02' N. 62° 04' 27·2 35·75 9 10° 45 ' N. 62° 26' 27-1 36·42
6 9° 03' N. 68° 22' 28·2 35·44 10 9° 10' N. 68° 36' 28·3 36·40
7 70 51' N. 74° 42' 28·7 34·90 11 70 50' N. 74° 50' 28·3 34·60
9 4° 48' N. 81° 00' 27·8 33·78 12

" 70 00' N. 79° 00' 21H 34-96
10 00 38' N. 84° 40' 28·3 34·69 13 4.0 a.m, 50 47' N. 800 12' 27·5 35·08
11 3° 25' S. 88° 59' 28·3 34·51 13 Noon 4° 18' N. 81° 29' 27·8 34·74
12 7° 44' S. 93000' 27·8 3'1,78 14 0° 00' 85° 05' 2!H 34-96
13 11° 57' S. 96052' 28·3 34·37 Hi 4° 22' S. 89° 10' 28·3 34-69
14 160 28' S. 1000 36' 26·9 35·12 in 8° 22' S. 92054' 26·7 34·02
15 21° 02' S. 104° 36' 25·6 35·16 17 11° 46' S- 96° 50' 26·4 34-43
16 25° 28' S. 108° 47' 24·2 35·58 18 15° 52' S. 1000 10' 24·7 34-52
17

"
29° 37' S. 112° 54' 21·7 35·61 19 20005' S. 104° 07' 21·7 34-87

19 35° 06' S. 1160 57' 19·7 35·91 20 240 24' S. 107G 5:3' 20·0 35·66
May 21 35° 08' S. 1160 56' 19·2 35·75 21 28021' S. i n - 45' 18·9 35·70

23 28030' S. 1110 44' 18·6 35·9:3 Sept. 26 28° 13' S. 1I1 ° :W 20·0 35·66
24 23048' S. 107° 11' 22·8 35'48 27 23° 55' S. 107° 04' 20-:1 35·70
25 190 06' S. 102° 49' 24'4 34'88 28

"
19° 15' S. 102041' 23-2 34-li3

26 14° 27' S. 980 30' 27-1 34·14 29 4.0 a.m. is- 17' S. 99° 53' 2:1·9 34·52
27 10000' S. 94° 01' 27'5 33'98 29 Noon 14° 40' S. 98° 20' 25·0 34-54
28 5° 15' S. 90° 02' 28·4 35·12 :10 4.0 a.m . 1I 0 39' S. !J5° 38' 25·1i 34047
29

"
0° 28' S. 86° 1:3' 27·8 34·6!J 30 Noon 9° 57' S. 94° 01' 20·7 34·29

May 30 8.0a.m. 3006' N. 83005' 27·8 34'55 Oct . 1 4.0 a.m. 7° 03' S. 91° 33' 21j·7 33·89
30 Noon 40 20' N. 82° 09' 26·7 34' 51 1 Noon 5° 14' S. 8Ho 52' 27·8 34-49

June 2 8.0 a.m, 7° 25' N. 77° 09' 27·2 35'59 2 4.0 a.m . 2° 06' S. 870 20' 27·8 34-47
2 Noon 7° 36' N. 760 04' 28·6 35·64 2 Noon 0° 40 ' S. 81;° 02' 27·5 34·61
3 S.Oa.m . 8° 36' N. 71° 06' 28·9 35'01 3 4.0a.m. 2° 20' N. 83° 30' 27·1 34-G7
3 Noon 8° 47' N. 70° 07' 29·2 35·39 :I Noon 4° 2:3' N. 81° 53' 27-8 34·83
4 8.0a.m. 10000' N. 65003' 28·9 35·74 4 4.0 a.m , 6° 50' N. 7!J° 42' 27-2 35·01
4 Noon 100 09' N. 63056' 29·4 :35·8:1 (j Noo n 7° 24' N. 77° 35 ' 28-:1 35·21
4 8.0p.m. 10040' N. (;2° 00' 2!J'2 :36·27 7 4.0 a.m . 8° 10' N. 7:10 a:l' 27·:1 34·11
5 8.0 a.m, 11° 30' N. 590 10' 28·9 36·40 7 Noon 8" :12' N. 71° 1!J' 27·2 33·91
5 Noon 11° 43' N. 580 10' 28·9 36·38 8 4.0 a. m, !jO23' N. 1;70 19' 27·2 36·58
5 8.0p.m. 120 21' N. 56° 16' 28·!J 30·08 8 Noon !J" 4!Y N . I;Go 11' 28·1 36·71
6 8.0 a.m. 12° 54' N. 530 18' 29·2 35·81 9 4.0a.m. 10° 40' N. 61° 10' 27·2 35·99
6 Noon 13° 00' N. 52° 09' 28'9 35·99 9 Noon 11° 11' N. 58° 39' 27·:1 35·90
6 8.0p.m . 12° 50' N. 50° 07' 3H 36·36 10 4.0a.m. 11° 32' N. 54° 44' 26·8 30·79
7 8.0a.m. 12° 40' N. 47° 00' 30·3 36·26 10 Noon 110 45' N. 52° 18' 26·7 35·64
7 Noon 12° 36' N. 45° 56' 30·6 36'42 10 3.36p m. 11° 53' N. 51° 16' 26·4 35·79
8 Noon 12° 34' N. 44° 32' 32·8 36·33 11 4.0 a.m . 12° 27' N. 48° 04' 28·3 36·29
8 4.0p.m. 12° 35' N. 43° 29' 31-4 36·33 11 Noon 12° 39' N. 46° 46' 29-4 36·58

Aug. 7 Noon 12° 50' N. 49° 23' 31·1 36·45

• Colombo Lt. S. 700 E . 5 m. t Bathurs t Lt. S. 86° W. 6 m.



MATTHEWS-PHYSICAL OCEANOGRAPHY 197

TABLE ill-continued.

s .s. .. MONGOLIA"

Date Longitude Date Longitude
1905 Ship's time Latitude E. ° C. S °/00 1905 Ship's time Latitude E. ° C. S °/00

May 15 Noon 12° 24' N. 48008' 29·7 36·31 July 4 Noon 31°51'S. 115029' 18·4 35·45
16 11° 23' N. 54° 17' 29·4 35·70 5 27° 38' S. 111° 00' 18·2 35·89
17 10° 05' N. 60° 41' 29·2 36·29 6 230 16' S. 106° 43' 21-1 35·32
18 9° 00' N. 67001' 28·6 35·72 7 18° 46' S. 102° 31' 21-1 35·41
19 8007' N. 73° 13' 28·3 35·10 8 14° 27' S. 98° 06' 24·8 34·36
20 6° 56' N. 79° 38' 28·3 34·47 9 10° 10' S. 93046' 25·4 34·36
21 5057' N. 80008' 27·2 34·20 10 5039' S. 890 59' 27·8 34·45
22 1059' N. 83027' 27·5 34·55 11 0050' S. 85° 56' 27·6 34·38
23 2° 54' S. 88002' 28·3 35·09 12 3047' N. 82° 14' 26·7 34·96
24 7048' S. 92° 20' 27·8 33·77 14 6058' N. 79° 28' 25·6 34·96
25 120 14' S. 95046' 26·9 33·68 15 7049' N. 73° 37' 27·2 35·99
26 16028' S. 990 14' 26·1 34·22 16 9020' N. 68° 03' 26·9 36'59
27 20058' S. 103° 33' 23·9 34·92 17 10058' N. 62040' 25·8 36·56
28 250 19' S. 107055' 21·7 35·71 18 12° 25' N. 57° 46' 25·4 36·15
29 290 27' S. 112° 33' 20·6 35·84 18

"
13° 02' N. 55026' 25·6 36·48

31 350 11' S. 116° 58' 18·3 35·79 19 4.0 a.m , 13° 15' N. 54° 35' 25·8 36·27
June 1 35° 23' S. 124° 34' 16·4 35·70 19 Noon 13° 30' N. 52° 41' 25·6 36·26
July 2 35012' S. 122° 24: 14·3 35·44 20 12052' N. 46° 36' 28·9 36·63

3 34052' S. 115° 52 ' 17·2 35·79

S .S . .. O R O T A V A "

Mar. 25 Noon 24026' N. 36° 07' 22·6 39·99 Aug. 12 Noon 110 44'S. 94° 43' 26·7 34·96
26 19040' N. 39° 12' 26·0 38·98 13 15028' S. 98° 11' 23·9 34·33
27 15004' N. 42° 05' 26·5 36·82 14 190 19' S. 101° 46' 22·3 34·92
28 120 29' N. 45030' 27·2 36·08 15 23022' S. 105050' 20-0 35·41
29 12° 17' N. 500 44' 26·1 35·88 16 27024' S. 110° 13' 20·0 35·62
30 11030' N. 56° 02' 27·3 36·13 17 31° 18' S. 114° 56' 18·9 35·84
31 10° 39' N. 61° 10' 27·3 36·00 18 33° 17' S. 114° 55' 16·1 35·73

April 1 9° 39' N . 66° 29' 27·6 35·17 19 35° 33' S. 120° 14' 12·8 35·23
2 8042' N. 71° 30' 28·5 35·17 Sept . 18 33043' S. 114° 55' 15·6 35·68
3

" 7° 36' N. 76° 40 ' 28·7 34·83 19 30035' S. 113° 50' 17·5 35·90
3 11.20 p.m. (lj" 50' N. 78° 09 ')* 28·5 34·51 20 26° 35' S. 108048' 18·9 35·71
5 Noon 3015' N. 82° 07' 28·3 33·95 21 22° 34' S. 104009' 20·6 35·21
u 0° 50' S. 86° 01' 28·1 34·47 22 18037' S. 99° 59' 22·8 34·43
7 5001' S. 89° 51l' 28·3 34·33 23 14° 33' S. 96° 18' 24·7 34'56
8 8055' S. 93° 40' 28·5 34·13 24 10016' S. 92° 42' 26·4 34·40
U 13° 02' S. 97001' 28·7 33·95 25 5° 51' S. 89° 14' 27·2 34·52

10 170 06' S. 100° 1;.t' 27·6 34·42 26 1°4lYS. 85° 39' 28·7 34·54
Jl 21006' S. 1040 :14' 26·1 35·35 ')- 2034' N. 82027' 27·2 34·85_I

12 24053' S. 108° 27' 24·4 35·57 28 6° 41' N. 79° 50' 28·3 35·19
1:1 28° 24' S. III ° 58' 21·7 35·71 29 7021' N. 77° 27' 27·1 35·14
15 35° 06' S. ne - 35' 20·0 35·90 30 8° 26' N. 71° 48' 28·1 36·42

May Hi 30° 18' S. 113° 22' 21·7 35·53 Oct. 1 9° 27' N. 66° 16' 28·3 36·18
17 26° 29' S. 108° 51' 22·8 35·64 2 10° 22' N. 60° 29' 28·9 36·17
18 22° 28' S. 104° 13' 23·1 35·71 3 "

11° 19' N. 55° 10' 26·9 35·61
19 18° 23' S: 100° OZ' 25·1 35·14 4 12° 09' N. 49° 34' 29·3 36·31
20 14° 10' S. 96° 08' 27·5 34·16 5 12° 3D' N. 43° 45' 30·5 36·71
21 9040' S. 92° 12' 28·7 34·13 Nov. 21 12° 20' N. 46009' 27-3 36·38
22 5016' S. 88028' 29·4 35·14 22 12007' N. 51° 51' 26·9 35·68
2:1 0047' S. 850 Il ' 28·3 35·26 23 11° 16' N. 57° 07' 27·0 36·18
24 3024' N. 82° 15' 27·9 34·43 24 10° 19' N. 63° 00' 27·6 36·24
2(j 7028' N. 7(j° 42 ' 27·2 35·44 25 9° 15' N. 68° 40' 28·9 36·42
28 9005' N. 65° 40' 29·4 35·73 26 8014' N. 74° 25' 28·3 35·73
29 100 17' N. 60002' 29·3 36·06 27 7005' N. 79° 40' 28·9 29·85
30 11° 18' N. 55° 42' 29·2 36·04 28 4° 38' N. 80° 48' 27·9 33·33
31 12° Il' N. 49° 07' 30·6 36·00 29 0° 21' N. 83058' 29·3 34·69

Aug. 1 12° 21' N. 45° 56' 27·8 36·17 30 4° 07' S. 87° 40' 28·3 34·43
2 12° 01' N. 51° 38' 27·2 36·18 Dec. 1 8017' S. 91° 08' 27·0 34·20
3 11006' N. 57° 13' 25·1 36·04 2 12° 19' S. 94036' 26·4 34·52
4 10° 04' N. 62° 49' 26·7 36·51 3 16° 25' S. 98° 08' 25'3 34·63
5 8056' N. 68° 29' 28·1 36·62 4 20021' S. 102° 05' 23·3 35·03
6 7° 54' N. 73° 58' 28·1 36·11 5 24022' S. 106° 03' 21·7 35·61
7 (j0 59' N. 79° 28' 27·5 34·88 6 280 19' S. 110° 32' 20·3 35·9 1
8 5° 04' N. 80041' 27·5 35·01 7 31° 45' S. 115° 18' 19·4 35·90
9 0° 46' N. 84020' 28·1 34·97 8 34023' S. 115001' 18·4 35·86

10 3040' S. 870 51' 27·3 34·67 1906
11 7° 44' S. !n° 13' 27·9 34·33 J an. 8 .. 32° 34' S. 1150 13' 22·5 36·00

• Colombo a.bout E. iN. 55 m.
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TABLE Ill-continued.

S.S. "OROTAVA "-continued.

Date Longitude Date Longitude
1906 Ship's t ime Latitude E. ° O. S °100 1906 Ship's time Latitude E. °0. S °100

Jan. 9 Noon 29° 57' S. ll2° 57' 22-1 35·90 Jan. 18 Noon 6° 30' N. 79 ° 51' 28·3 33·96
10 26° 18' S. 108° 12' 22-1 35·86 19 7° 23' N. 77° 37' 29·8 33·51
II 22° 20' S. 103° 43' 23'3 35·32 20 8° 25' N. 72° 04' 29'0 34·27
12 18° 32' S. 99° 43' 25·6 34·87 21 9° 36' N. 66° 16' 27-4 36·49
13 14° 49' S. 96° 08' 26·9 34·49 22 10° 31' N. 60° 34' 26·4 36'53
14 10° 46' S. 92° 48' 28'1 34·00 23 n- 27' N. 54° 47' 26·1 35·81
15 6° 41' S. 89° 17' 29'4 33·77 24 12° 16' N. 49°1 25'0 35·91
16 2° 15' S. 86° 16' 28·2 34·78 25 13° 05' N. 43° 12' 26' 1 36·18
17 2° 14' N. 83° 41' 28·9 35·01

S .S. "PENINSULAR"

1905 1905
Mar. 13 Noon 13° 45' N. 49° 24' 26·7 36·06 June 20 Midni ght 14° 31' N. 54° 21' 28·7 35·97

14 15° 16' N. 55° 32' 26·1 36·ll 21 Noon 14° 00' N. 51° 30' 29·0 36·15
15 16° 32' N. 61° 41' 26·7 36·24 21 Midn ight 13° 17' N. 48° 25' 29·7 36·13
16 17° 50' N. 67° 45' 26·9 36·36 22 Noon 12° 45' N. 45° 16' 30'4 36·27
26 17° 29' N. 67° 31' 26'4 36·44 9 - Midnigh t 13° 00' N. 46° 18' 30·7 36·33- 0
27 16° 00' N. 61° 07' 26'4 36·22 26 Noo n 13° 43' N. 49° 29' 30·6 36·17
28 14° 36' N. 54° 43' 26·7 36·15 26 lIlidnigh t 14° 24' N. 52° 36' 28·3 35·99
29 .. 13° 23' N. 48° 25' 26·9 36·15 27 Noon 15° 07' N. 55° 45' 28·1 36·09

April 2 Midnight 12° 24' N. 46' 26' 26'4 36·15 27 Mid nigh t 15° 47' N. 58° 46' 26'4 36·02
3 Noon 13° 45' N. 49' 24' 27·1 36·35 28 Noon 16° 21' N. 61o 58' 27·8 36·09
3 Midnight 14° 27' N. 52° 40' 25·6 36·35 28 Midnight 17°00'N. 64° 58' 28·4 36·67
4 Noon 15° 06' N. 55° 22' 27·6 36·08 29 Noon 17° 37' N. 67° 58' 28'3 36·49
4 Midnight 15° 48' N. 58' 58' 25·9 36,3,3 29 Midni ght 18' 10' N. 70' 49' 29·0 36·42
5 Noon 16' 31' N. 62° 06' 27·,3 36·55 .July 15 Midni ght 18' 48' N. 70° 30' 27·8 36·60
5 Midnight 17° ll ' N. 65° 05' 25·8 36·65 Hi )lidn ight is - 39' N. 64° 35' 26·9 36·22
6 Noon 17' 49' N. 68° 15' 26·0 36·24 17 Noon 18' 42' N. (W38' 26·1 36·13
6 Midni ght 18' 31' N. 7l 0 04' U ·7 36·24 17 lIlidni ght 170 34' N. 5!P 0,3' 26·7 36·24

22 Midni ght 18' 17' N. 70' 22' 2(j'4 3(j·42 18 Noon IliO 18' N. 5lio 24' 2,3'6 36·04
23 Noon 17° 29' N. 67° 04' 27·2 36·42 18 .\ l idnight 15° Oii' N. 5:1' 41' 24'7 35·93
23 Midni ght 16° 5:1' N. 64' ')0) ' 26·4 36·49 I!) Noon 13' 47'N. 5 1° 03' 28·6 36·17
24 Noon 16° 07' N. 60' 52' 27'3 3li·29 20 Noon 12' 44' N. 45° 11' 28·6 36·20
24 Midnight 15' 2:1' N. 57' 36' 26·7 36·42 24 Noon 13" :l4' N. 48° 52' 28·9 36·18
25 Noon 14° 39' N. 54° 2.5' 2fj·7 35·64 24 Midni ght 14° 15' N. 61 0 57' 25'7 35·95
25 Midnight 13' 55' N. 5PO!)' 28·1 35·53 2,3 Noon 14° 58' N. 550 O!J' 2,3'6 3li·02
26 Noon 13° 17' N. 48" li ' 28·6 3H·ll 26 Noon in- 20' N. (H" 26' 2,3 ,1 suos
30 Midni ght 12° 46' N. 45"' 19' 28·1 36·24 27 Noon 17° 35' N. er- 3!J' 2fHJ 36·55

May 1 Noon 13" 32' N. 48" 24' 28·0 3fj·67 Aug. 12 :'Iidnigh t IS" 48' N. 70" :m' 27·1 30-42
I Midnight 1401 5' N. 5JO 3S' 27'5 35·(ju 13 Noon IS" 50' N. Hi" 47 ' 2li·0 36·73
2 Noon 15' 02' N. 54" 54' 2!j·4 :15·97 13 Midnight IS" 50' N. ur' 4,;' 2(;·1 36·33
2 Midnight 15" 4:1' N. 58° 14' 27·2 36·41 1'1 Noon IS"48' N. (il " 44' 2,i'8 36·17
3 Noon lfj' 22' N. (il O24' 28·(j 36·44 H Midnight \70 :17 ' N. 5!)" 00' 21) ,8 :16·31
3 Midnight 17' 05' N. 64' 3.5' 27·5 :lH·7() I,; Noon Hi " :l!l ' N. 50'J 20' 21·7 :15·66
4 Noon 17" 43' N. 67" 43' 2S·3 3fi'48 I,; Midnight Hi" 20' N. 5:r' fir,' 2,i '0 3li·17
4 Midn ight ISO24' N. 70' 50 ' 27·2 3(j'52 ](j Noon 14° (Hi' N. 5 1" I!l' 2fi ·!J :15·i:j

20 Midni ght 18" 18' N. 7f)"' 23' 27·8 3fi'4 li lfj Midni ght l:r Oi ' N. 4!f ' :lO' 2!)'4 :15·39
21 Noon I i" 2(j' N. lii" 24' 29·0 3fi'liO 21 Noon l :r :1:1' N. 4S" :17' 2N l sneo
21 Midn ight ](j0 44' N. fJ4" 13' 2S·1 3(j-!15 21 Midnigh t 14" Ifi' N. 51" !iO' 27, ) :l£i·17
22 Noon Hr' OO'N. !if)"' 'i ll' 2S·9 3u'74 22 Noun 1!i"05' N. 54'.1 fiH' 25·0 :lfj·17
22 Midni ght 11)" 18' N. 57" !iO' 28·3 :lfj·21 22 Midn ight J5" 4:1' N. 5H" OH' U ·7 :lfj·22
23 Noon 14" :ll' N. 54" 48' 2!J.!J :lfi·!iS 2:1 Noon Hi" IH' N. (lI" W' ~!) 'H :l£i·Oll
23 Midnight 1:1" IB ' N. 51" !iO' 2!J'0 :J1)'!!5 2:1 Midnight 17" 00' N. n,r' 2£)' :!li ' ) :lfj·24
24 Noon I :r 2:1' N. 4!J" Ofi' 30·1 :m·30 24 Noon Ii" :lH' N. !ii" :I:f 21 Hl :1ll·42
28 Midnight 12"' 51' N. 45" 40' 30·0 3fi·17 24 Midn ight 18" 20' N. 70" :!!)' 27·5 36·H2
29 Noon 13"' 3S' N. 48043' 20·9 3u'27 Sept. !l Midnigh t IB"I)O' N. 7(J" 2:1' 27·!i 36·60
29 Midnight 14" 25' N. EH <1 57' 29·4 35'7!J 10 Noon 18° 45' N. (;7° 21' 2(i-!J :16·45
30 Noon 15" l'i' N, !i5fJ 05' 2!!'7 35·84 10 Midni gh t 18" 45' N, (;4°20' 2fi·4 3li·2G
30 Midnight 15" 53' N. 58" 14' 2S·3 31)'51 II Noon ISO42' N. (iO" 54' 24·8 35·81
31 Noon 16° 28' N. (il 0 22' 29·2 36'4 2 1I Midni ght 17" 20' N, (iBo 05' 24·:1 35·68
31 Midnight 17" 07' N. 64° 33' 211·2 3fi·51 12 Noon I fi" Ofi' N. 1i5° I!l' 2:3 ·0 35·7fj

June I Noon 17° 48' N, 67° 53' 2!J04 3fio(j2 12 Midnight 140 Ii(Y N. (;2° 41)' 20·1 35,70
1 Midnight 18" 27' N. 70° 58' 20·1 3fHJ!l 1:1 Noon 1:10 2fi' N. 50° 20' :10·:1 36·33

17 Midnight ISO20' N. 70" 32' 29·4 36·69 13 Midnight 12° 49' N. 45° 31' 30,3 36·45
18 Noon 17° 38' N. 67° 40' 29'0 36'71 18 Noon 13° 30' N. 48° 311' 29·4 30·11
18 Midnight 16° 58' N. 64° 42' 28·6 36·62 18 Midnight 14° 12' N. 51° 45' 26·1 36·08
19 Noon 16° 22' N. 62° 00' 28·1 36·27 19 Noon 14° 50' N. 54° 47' 25·8 35·07
19 Midnight 15° 46' N. 59° 16' 26·9 36·00 19 Midnight 15° 38' N. 58° 00' 26·1 35·90
20 Noon 15° 10' N. 57° ll ' 28'3 36·02 20 Noon 1110 23' N. 61° 21' 26·8 36·24
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TABLE Ill-continued.

s.s. "PENINSULAR "--eontinued.

Date Longitude Date Longitude
1905 Ship's time Latitude E. c C. SO/OD 1905 Ship's time Latitude E. DC. SO/0O

Sept. 20 Midnight 17° 05' N. li7° 31' 2li·7 36·17 Dec. 13 Midnight 16° 53' N. 63° 31' 26·1 36·60
21 Noon 17° 41' N. 67047' 27·2 36·44 14 Noon 17035' N. 66° 38' 26·4 36·71
21 Midnight 18° 24' N. 70° 44' 2li·7 36·62 14 Midnight 18° 17'N. 70° 02' 27·2 35·73

Oct. 7 Midnight 18° 18' N. 70° 17' 28·3 36·73 30 Midnight 18° 17' N. 70014' 26·4 36·02
8 Noon 17039' N. 67009' 28·2 36·51 31 Noon 17032' N. 66° 49' 26·0 36·58
8 Midni ght 16° 55' N. 63054' 27·8 35·97 31 Midnight 16° 47' N. 63° 30' 25·6 36·51
!J Noon W O10' N. 60044' 27·5 35·86 1906
!J lIIidn ight 15° 27' N. 57° 40' 27·5 3li·08 Jan. 1 Noon 16° 00' N. 60° 12' 25·6 36·38

10 Noon 14° 4!J' N. 54CJ 45' 27 ':~ :l5·82 1 Midnight 15015' N. 56052' 25·6 36·0fi
IU lIlidni ght 14° 05 ' N. 51° 4:l' :W·!J :~5 '64 2 Noon 14° 27' N. 53° 23' 25·8 36·13
11 Noon 1:l° 2:l' N. 4S" 4:l' 28·:l 36·18 2 Midnight 13047 ' N. 500 10' 25·8 36·02
lli Noon 1:l° 15' N. 47e 32' 28·9 :l6·02 3 Noon 13001' N. 46049' 26·1 36·06
]Ii Midnight is- 57' N. 50048' 27·2 35·59 8 Noon 13° 34' N. 48034' 26·1 36·18
17 Noon 14° 39' N. 54° 03' 28·li 35·99 8 Midnight 14° 18' N. 51° 45' 25·6 35·99
17 Midnight 15022' N. 57° 19' 27-(; 35·91 9 Noon 140 57' N. 55005' 25·4 36·06
18 Noon 16° 05' N. eo- 45' 27·5 36·09 9 lIlidnight 15041' N. 580 18' 25·6 36·17
IS Midnight 16° 50' N. 63° 58' 26·9 35·95 10 Noon 16° 19' N. 61° 25' 25·8 36·17
19 Noon 17°31'N. 67° 07' 28·1 36·55 10 Midn ight 17° 03' N. 64° 45' 25·0 36·35
I!J Midnight 18020' N. 70° 25' 28·1 36·83 11 Noon 17° 44' No 67055' 26·1 :l6·55

No\'. 4 Midni ght 18° 17' N. 70° 16' 28·1 36'56 11 Midnight 18° 25' N. 71° 04' 25·0 36·29
5 Noon 17030' N. li6° 58' 27·8 36·47 27 Midnight 180 17' N. 70° 19' 25·6 36·09
;) Midni ght 16° 45' N. 630 :l6' 27-5 36·06 28 Noon 17034' N. 66° 53' 25·0 36'56
li Noon 15° 56' N. 600 17' 27·8 36·34 28 Midnight 16° 50' N. 63027' 24·8 36·35
u Midni ght 15° 11' N. 57000' 27·5 35·95 29 Noon 16007 ' N. 60° 16' 25·0 36·13
7 Noon 14° 31' :N. 53053' 28·1 36·02 29 Midnight 15° 25' N. 57° 02' 24·8 36·13
7 Midni ght is- 49 ' N. 500 ar 27·2 35·93 30 Noon 14° 50' N. 53° 54' 25·0 36·18
8 Noon 13007' N. 46° 59' 28·2 36·58 30 Midnight 14° 03' N. 50° 42' 25·3 35·90

13 Noon 13° 02' N. 46029' 28·1 36·64 31 Noon 13020' N. 48° 01' 25·3 36·00
1:1 Midnight 1:l° 44' N. 49° 41' 26·9 35·97 Feb. 5 Noon 130 12' N. 47° 08' 25·6 36·13
14 Noon 14022' N. 52° 24' 27·2 36·01 5 Midnight 13056' N. 50° 09' 25·0 36·00
14 lIIidnight 15° 07' N. 55° 40' 2li·9 36·12 6 Noon 14° 36' N. 53° 17' 25·3 36·11
15 Noon 15° 49 ' N. 59° 08 ' 28· 1 36·18 6 lIlidn ight 15° 19' N. 56° 33' 24·7 36·22
I;) Midnight W O:l4' N . 62° 28' 27·5 36·33 7 Noon 16001 ' N. 59° 29' 25·6 36·33
1li Noon 17° 10' N. 65° 22 ' 27·2 36·32 7 lIlidnight 16° 45' N. 62047' 24·7 36·38
17 Noon 18° 36' N. 71° 4:l' 28·1 36·31 8 Noon 17° 16' N. 65° 43' 25·6 36'53

Dec. . ) lIliuni ght 18° 17' N. 700 17' 27·2 36· 15 8 Midnight 17° 59' N. 69° 06' 24·4 36·24
:l Noon 17°41'N. 67000' 27·2 36·43 9 Noon 18° 38' N. 72002' 24'4 35·26
:1 Midni ght 16° 56' N. 63° 41' 26·7 36·55 24 Midnight 18° 18' N. 70° 30' 25·0 36·27
4 Noon 16° 16' N. 60° 18' 26·7 36·15 25 Noon 17° 31' N. 67° 14' 25·6 36·61

4 Midnight 15° :l2' N. 56° 58' 26·4 36·04 25 Midnight 16° 49' N. 63° 54' 24·4 36·61

5 Noon 14° 47' N. 53° 43 ' 26·7 35·92 26 Noon 16° 00' N. 60021' 24·4 36·38

5 Midnight 13° 57' N. 50° 25' 26·7 35·90 26 Midnight 15017' N. 57002' 24·4 36·24

li Noon 13° 05' N. 46051' 26·8 35·82 27 Noon 14° 30' N. 53° 36' 26·2 35·70

II Noon 13° 21' N. 470 21' 26·7 35·90 27 Midnight 13047' N. 50° 22' 25·6 35·99

11 lIlidnight 14° 27' N. 50033' 25·6 35·86 28 Noon 13008' N. 47° 18' 26·1 36·08

12 Noon 14° 47' N. 53°4:l ' 25·6 35·99 Mar. 6 14° 39' N. 53° 02' 26·1 35·75

12 Midni ght 15° 31' N. 57° 02' 25·6 :l6·03 7 16° 03' N. 59° 19' 25·6 36·38

I:I Noon 16° 08' N. 60° 09' 26·1 36·04

S.S. H EGYPT"
1905 1905

Aug. 14 :1.Oa.m. 1:l°OO'N. 46° 35' 28'3 36·45 Sept. 5 8.0p.m. 14° 30' N. 54° 05' 23·9 35·88
14 Noon 1:1° :l0' N. 4llo 16' 28·9 36·04 6 4.0a.m . 14° 00' N. 52° 20' 25·6 35·95

14 S.Op.m. 13° 57' N. 51° 13' 27·8 36·15 6 Noon 13° 45' N. 50° 34' 30·6 36·00

15 3.:10u.m, 14° 35' N. 53° 00' 24·4 35·86 6 8.0p.m. 13° 24' N. 48° 58' 27·8 35·70

15 S.Op.m. 150 15' N. 57° 32' 24·4 36·13 7 4.0 a.m, 12054' N. 46° 50' 28·3 36·49

io 3.0a.m. 15° 30' N. 59° 20' 25·0 36·15 7 Noon 12° 43' N. 45001' 28·9 36·22

1Ii Noon 16° 07' N. 61° 56' 25·6 35·95 No\'. 5 Noon 12° 32' N. 44° 36' 28·3 36·22

17 :\.O u.m . 17° 0Ci' N . 65° 40 ' 26·7 36·35 5 8.0p.m. 12° 48' N. 45° 27' 27·2 36·47

17 Noon 17° 38' N. ti7° 54' 24'4 36·60 5 Midnight 13° 02' N. 46° 30' 27·8 36·29

17 1l.0p.m, 18° 00 ' N. 6llo 53' 27·2 36·69 6 3.:l0a.m. 1:l° 13' N. 47° 25' 27·8 36·33

III 4.0 a.rn . 18° :l5' N. 71° 42 ' 27·2 36·47 6 Noon 13° 28' N. 49° 13' 27·8 36·53
Scpt. a 4.0 n.m, 18° 20' N . 69° :l0' 26·7 34·78 6 3.30p.m. 13041 ' N. 50° 17' 27'5 35·95

:1 Noon 17° :l6' N. 67° 20' 25·0 36·44 6 8.0 p.lll . 13° 55' N. 51° 32' 27·2 35·90

3 5.0p.m . 17007' N. 65° 18' 26·1 36·20 6 Midnight 14° 10' N. 52° 20' 27·2 35·82

4 4.0 a.m. HlO 38' N. 63° 15' 25·0 36·11 7 3.30 a.m. 14° 20' N. 53° 01' 26·7 36·0 0

4 Noon 16° 04' N. 61° 26' 25·0 36·29 7 8.0a.m. 14° 37' N. 54° 15' 27·2 36·06

4 8.0p.m . 15° 45' N. 59° 33' 25·0 36·13 7 Noon 14° 55' N. 55° 19' 27·8 36·06

Ii 4.0 n.rn . 15° I ll' N. 57° 53' 24'4 35·90 7 3.30p.m. 15005' N. 56° 25' 27·5 36·31

5 Noon 15° 00' N. 55° 53' 24·4 36·11 7 8.0p.m. 15° 23' N. 57° 25' 27·2 36·09
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TABLE III-eontinued.

S.S. "E GYP T "-continued.

Date Longitude Date Longitude
1905 Ship's time Latitude E. ° C. S O/0O 1906 Ship's time Latitude E. ° C. s °/00

Nov. 7 Midnight 15° 40' N. 58° 30' 27·8 36·15 Jan. 14 Midnight 12° 57' N. 46° 11' 26·1 30·18
8 3.30 a.m. 15° 51' N. 59° 20' 27·2 36·25 15 3.30a.m. 13° 09' N. 46° 03' 25·6 30·20
8 8.0a.m. 16° 04' N. 60° 28' 27·2 36·22 15 8.0a.m. 13° 22' N . 48° 09' 26·1 36·11
8 Noon 16° 19' N. 61° 45' 27·8 36·36 15 Noon 13° 37' N. 49° 14' 25·6 36·15
8 3.30p.m. 16° 30 ' N. 62° 32' 27·8 36·24 15 3.30p.m. 13° 49' N. 50° 09' 25·0 36·11
8 8.0p.m. 16° 48 ' N . 63° 52' 27·2 36'51 15 8.0 p.m. 14° 04' N. 51° 15' 25·3 35·84
8 Midnight lio 02' N. 64° 58' 27·2 35·95 16 3.30 a.m. 14° O!Y N. 53° 10' zs-u 36·06
9 4.0a.m. lio 15' N. 65° 57 ' 27·2 36·27 16 8.0 a.m, 14° 45' N . 54° 22' 23·3 36·24
9 8.0a.m. lio 29' N. ti7° 00' 26·7 36·18 16 3.301'.11I . 15° 08' N . 5(j° 22' 25·4 :llj·20
9 Noon 17° 37' N. 68° 00 ' 27·8 36'6 4 16 8.0 1'.11I. 15° 2!l' N. 57° 2!l' 24·7 36·28
9 3.30 p. m. lio 5 1' N. 68° 57' 28·3 36·80 17 3.aO a.m . 15° 55' N. GUll 25' 1!l'8 36·33
9 8.0p.m. 18° 10' N. 70° 00' 27·8 36·5 1 17 8.0 a.m. 16° 13' N. 60° 38' 24·4 36·35
9 Midnight 18' 26' N. itc 07' 28·3 36··HJ 17 Noon Hio 11' N. IW31' 25·0 :W·22

10 4.0a.m. 18° 41' N. 72° 06' 27·8 36'42 17 3.aO 1'.11I. Hio 24' N. U2° 25' 24·S 36·27
25 8.0p.m. 18' 32' N. 71° 23 ' 26·7 3li·18 17 S.Op.m. 16° 40' N . 63° a4 ' 24·4 a6·41
25 Midnight 18' 18' N . 70' 17' 27·8 a6·45 18 3.aO a .m , lio 08' N . (;,j O 28' 25·0 aO·59
26 4.0a.m. 18' 03' N. 69' 11' 27·8 36·64 18 8.0 a.m. 17° 25' N. lHio ao ' 25·0 a6·67
26 8.0 a.m. 17° 52' N. 68° 06' 27·8 36' 76 18 Noon 17° 31' N. 67° 41' 26·1 36·49
26 Noon li' 33' N. 66° 57' 27·8 aO'05 18 3.30p.m. 17° 44 ' N. 68° 31' 26·1 36·36
26 4.0p.m. 17° 21' N. 65° 30' 27-2 a6 ·24 18 8.0 p. m. 18° 02' N. 6\)° 4!l' 24·7 36·29
26 8.0 p.m. 17° 05' N . 04° 50' 27-2 36·36 F eb . 4 3.30 a.m, 18° 12' N. 69° 18' 25·0 36·29
26 Midnight UP 50' N. 63° 40' 27·2 30·18 4 8.0 a.m. 17° 50' N. 67° 55' 24·4 36·45
27 4.0a.m. 16' 35' N. 62° 3,;' 26·7 36'06 4 Noon 17° a3' N. 61;0 54' 25·3 36·67
27 8.0a.m. liP 18' N . 6P 22' 26·7 a6·17 4 3.30 p.m. 17° 20' N. 65° 58' 25·0 36·66
27 Noon W ' 05' N. 60' la' 27·2 aO·22 4 8.0 p.m. 17' Oti' N. 64° 45' 25·0 36·59
27 4.0p.m. 15° 50' N. 59' 11' 27·2 36·29 5 3.30 a. m. 16° 37' N. 62° 47' 24·6 36·35
27 8.0p.m. 15' 35' N. 58° 06' 26·1 36'00 5 8.0 a.m . 16° 18' N. 61° 28' 23·!l 36·33
27 Midnight 15° 20' N. 57° os: 26·7 a6 ·15 5 Noon 16° 02 ' N. 00° 11' 25·0 36·20
28 4.0a.m. 15° 07' N. 55' 37' 20·7 30·04 5 3.30p.m. 15° 50' N . 59° 15' 25·6 36·30
28 8.0a.m. 14° 42' N. 54° 45' 26·7 36·00 5 8.0p.m. 15° :J:r N. 58° 02' 24·4 36·16
28 Noon 14° 44 ' N . 53° 46' 26·4 30·01 6 a.30a.m. 15° 00' N. 55° 5fj' 23·9 36·23
2S 4.0p.m. 14° 30' N. 52° 29' 26·4 36·01 6 8.0 a.m. 14° 48 ' N . 55° 18' 25·0 36·24
28 8.0p.m. 14° 15' N . 51° 35' 20·1 35·90 0 Noon 14° 36' N. 53° 39' 25·3 36·23
28 Midnight 14° 03' N. 50° 28' 26·8 30·00 6 3.30 p.m. 14° 24' N. 52° 50' 26·2 35·93
29 4.0a.m. 13° 47' N. 49° 25' 26·4 35·75 6 8.0 p. m. 14° 06' N. 5 1° 30' 25·0 35·91
29 8.0a.m. 13' 38' N. 48° 18' 26·1 35·79 7 a.30 a. m, 13° 38' N. 49° 23' 25·6 35·81
29 Noon 13° 13' N . 47° 03 ' 26·4 36·00 7 Noon 13° 14' N. 47° 30' 25·8 36·23
29 4.0p.m . 12° 58' N. 46° 00' 26·9 36·60 7 3.30 p.m . 13° O:J'N. 46° 30' 25·8 36·00
30 2.0a.m. 12' 28' N. 44° 2,;' 26·7 36·18 7 8.0 p.m. 13° 22' N. 48° 34' 25·3 36·09

S .S . "MORAV I AN"

1905 1905
Mar. 4 Noon a5° 21' 8. HP 27' 20·6 3(j'OG May 14 4.0p.m. :Iao 2!Y8. 27" :14' 20·0 35·75

5 Noon a8 ' 00' 8. 24" 01' 21·1 :15'84 1,; Noon a4° 24' 8. 2:1" 47' 17·2 35·48
5 4.0p.m. 38° 24' S. 24° 54' 21·7 :15'7!) IT! 4.0p.m. :14" 28' 8 . 22° 54' 18-:1 35·48
5 8.0p.m. 38° 49 ' S. 251) 52' 20·8 35·70 IIi 4.0/t.m . :14° 52' 8. 20° 00' HH 35·26
5 Midnight a9° 10' 8 . 26° 41 ' 35·07 July 28 Noon :lfio 50 ' 8. 21052' 21·1 35·62
6 4.0a.m . 39° 32' 8. 27° 33' 17·5 35·39 29 :19° 16' 8 . 2Ho 07' lli ·7 34·99
6 8.0a.m. 40° 00' S. 28° 55' 17·2 35·75 30 41°33'8. :W :ll ' 11·7 :14·83
6 Noon 40003' 8. 29044 ' 17·8 31;·41 8ept. 22 30° 35' S. 110° 11' I s· a 36·00

Apr. 24 35° 24' S. 121° 11' 17·2 :15·7 1 n :10° 23' 8. 104° 14' 18'!) :lli'OO
25 34° 31' 8. 115" OW 20·0 :~5 ' lJ7 24 :10° 19' 8 . !18° 21' 19·4 31i·lJ9..
27 31° 45 ' 8. 110° 24' 20·0 36·02 24 Mil.lni~ht :l(J" 14' S. 95° 28' lfi·1 :11i·!l7
28 :llo 31' 8. 105056' 20·0 3H·13 25 Noon :10° OH' 8. 92" 24' 18·:1 :lli'OO
29 3P 29' 8. lOP 21' 20·0 3H·24 25 Midnight 30° 07' 8 . 8!J" 28' lfi ·7 31i·99
30 :11° 32' 8. 95° 38' 21-1 :15·90 2H Noon :\0 0 11' 8. 8Ho 22' is-n 36·04

May 1 31° 21' 8. 90° 4fl' 18·9 so-n 2(j Midn ight :10° OH' 8. 8:P 27' 17·2 31i·90
2 :~oo 40 ' 8. 85° 32' 20·3 :lii·!Jl 27 Noon 30" 03' 8. 80° 30' iso 35·90
3 :JO? 16' 8. 80039' 21·1 :IG·15 27 JI.1idni~ht 2llo 5H' 8 . 78° :15' 18·!) 31i·97
4 300 12' S. 74° 35' 21·1 :15·lJ1 21l Noon 29° 4H' K 74° 4B' lll ·4 35·95
5 30° 02' S. 68° 34' 21·7 35·88 28 Midnight 2110 38' S. 72° 01' 18·:1 35·86
6 2llo 48' S. (;2° 40' 20·H 35·82 2!1 No on 211o 18' 8 . Hllo OB' 18·:1 :lIi·86
7 2!P 27' 8 . 57° 34' 20·(j 35·82 2!/ Midni ght 20° }fi' S. Hn° 16' IHl :lG·71
8 29° 12' S. 51° 39' 20·6 35'79 30 Noon 29° 16' S. 03° 10' 111·4 35·91
9 28° 55' S. 45° 40' 22·8 35·75 30 Midnight 29° 16' S. 00° 21' 18·3 35·81

10 28° 56' S. 39° 33' 21·7 35·81 Oct. I Noon 29° 15' S. 1)7°20' 18·3 35·82
11 29° 22' S. 33° 56' 24·4 35·46 I Midnight 29° 12' S. 64° 20' 18·3 35·81
14 31° 38' S. 29° 45' 22·2 35·79 2 Noon 29° 05' S. 61° 23' 18·0 35·70
14 " 32° 56' S. 28° 27' 22·8 36·00 2 Midnight 20° 05' S. 48° 29' 18·!I 35·71
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TAIlLE ill-eontinued.

S.B.IIMORAVIAN"-rontinued.

Dnte Longitude Date Longitude
1905 Ship's time Latitude E. ° C. S O/0O 1906 Ship 's time Latitude E. ° C. S O/0O

Oct. 3 Noon 29° 07' S. 45° 59' 20·0 35·70 Feb. 17 Midnight 31° 35' S. 101° 24' 20·6 36'02
3 Midnight 29 0 12' S. 43008' 18·9 35'70 18 Noon 31° 38' S. 98° 11' 20·6 35·66
4 Noon 290 12' S. 40 0 18' 20·6 35·71 18 Midnight 31025' S. 95° 22' 20·0 36·08
4 Midnight 29° 17' S. 37° 27' 21·7 35·75 19 Noon 31° 22' S. 92° 24' 21-1 36·04
5 Noon 29° 26' S. 34° 35' 22·8 35·44 19 Midnight 31°27'S. 89° 29' 20·6 36·11
5 Midnight 29° 39' 8. 31° 14' 20·6 35·55 20 Noon 31029' 8. 86° 30' 21·7 36·11
7 Midnight 31033' S. 300 02' 21-1 35·57 20 Midnigh t 31° 29' S. 83° 33' 21·7 36·06
8 8.0n.m . 32037' 8. 28045' 19·4 35·70 21 Noon 310 38' S. 80° 33' 22·2 35·55
H Noon 33° 19' S. 27" 50' 20·6 35·62 21 Midnight 31035' S. 77° 36' 23·3 35·88
8 4.0p.m. 33030' S. 27° 00' 20·0 35·41 22 Noon 31° 32'S. 74° 46' 22·8 35·91
8 8.0p.m . 34° 02' 8 . 26° 12' 16·1 35·38 22 Midnight 31032' S. 72° 00' 22·2 36·18
8 Midnight 34022' S. 25° 27' 16·1 35·55 23 Noon 31024' S. 69° 23' 23·3 35·81
!J 4.0 a.m. 34° 26' 8 . 24° 33' Hl-l 35·17 23 Midnight 31019' S. 66° 28' 22·8 35·76
9 S.O a.m . 34029' S. 23031' 16·1 35·19 24 Noon 31° 14' S. 63° 31' 23·9 35·77
9 Noon 34° 39' S. 22° 25' 16·1 35·19 24 Midnight 31009' S. 60036' 23-3 35·66

Dec. 22 4.0 a.m. 35020' S. 20000' 18·3 35·57 9- Noon 31° 01' S. 57033' 23·3 35·59_ D

22 Noon 36030' S. 210 19' 22·2 35·70 9 - Midnight 30053' S. 54° 38' 23·3 35·55_ D

22 8.0 p.m. 37048' S. 23044' 16·7 35·95 26 Noon 30048' S. 51045' 24·4 35·71
2:1 4.0a.m. 380 14' S. 240 :39' 17·2 35·34 26 Midnight 30039' S. 48043' 23·9 35·61
23 Noon 39013' S. 260 34' 18·3 34·56 27 Noon 30031' S. 45° 59' 24·4 35·88
23 8.0 p.m. 40001 ' S. 27041' 18·3 35·64 9- Midnight 30021' S. 430 18' 23·9 35·88-I

1906 28 Noon 30005' S. 40044' 25·0 35·44
Feb. 13 Midni ght 350 13' S. 118° 53' 19·4 36·17 28 Midnigh t 30005' S. 37° 51' 22·8 35·39

14 Noon 34055' S. 116003' 20·6 36·17 Mar. 1 Noon 30° 04' S. 34° 57' 24·4 35·77
14 ~1idnight 32051' S. 115003' 20·0 36·06 1 Mid night 30000' S. 32° 16' 25·0 35·65
15 Midni gh t 31° 55' S. 1120 50' 20·6 36·02 4 Noon 32° 22' S. 29° 06' 25·0 35·65
16 No on 31° 44' S. 109047' 20·6 36·17 5 Noon 34° 36' S. 24° 00' 20·0 35·41
16 Midn ight 31° 40' S. 106048' 20·6 35·97 6 Noon 34006' S. 180 17' 17·8 35·62
17 Noon 31036' S. 103048' 21·1 36·09

S .S. 11 S OPH OC LES "

1905 1905
Mo.r. 25 Noon 36° 45' S. 21° 47' 20·6 35·50 June 1 Noon 31°08'S. 105° 05' 17·8 36·11

26 39° 14' S. 27° 12' 20·1 *37,03 2 29° 39' S. 100° 47' 18·1 36·09
27 41° 15'S. 32° 15' 13·3 34·78 3 28° 44' S. 96° 28' 19·4 35·97
28 42° 58' S. 38° 02' 8·6 32·92 4 28° 39' S. 91° 48' 21·2 35·90
29 44° 52' S. 44° 22' 7·2 33·87 5 28047' S. 87° 45' 18·6 35·88
30 45° 31' S. 51° 28' 5·8 33·86 6 28037' S. 83° 36' 20·0 36·08
31 45° 40' S. 57° 39' 9·3 33·82 7 280 10' S. 79° 55' 20·0 36·04

Apr. 1 45° 51' S. 61c 39' 9·4 33·96 8 28° 08' S. 75° 24' 20·6 36·00
2 45° 37' S. 69° 14' 7·2 33·77 9 280 14' S. 70° 24' 20·0 35·81
3 45052' S. 76° 50' 7·3 34·83 10 280 15' S. 65° 40' 21·1 35·66
4 46007' S. 84° 31' 9·6 33·96 11 28° 10' S. 60° 44' 20·6 35·81
5 46016' S. 91° 50' 7·8 33·93 12 28° 23' S. 55° 56' 20·6 35·62
6 46019' S. 99° 19' 10·0 34·29 13 28° 28' S. 51° 23' 22·2 35·48
7 46022' S. 106° :16' 9·4 34·22 14 28° 36' S. 46° 43' 35·61
8 46010' S. 114° 00' 10·6 34·67 15 28° 53' S. 41° 48' 35·36
9 45003' S. 120° 58' 10·6 34·70 16 29° 27' S. 37° 34' 35·61

10 43° 47' S. 127° 00' 11·7 34·76 17 29° 33' S. 33° 15' 35·71
11 42° 09' S. 132° 32' 12·8 34·92 20 30° 36' S. 30° 46' 35·64
12 40° 28' S. 137° 58' 15·0 35-10 21 33° 42' S. 26° 58' 35·48

Mo.y 30 34° 50' S. 113° 57' 18·3 35·90 22 34° 5:1'S. 21° 41' 35·44

31 33° 05' S. 109° 32' 16·4 35·81 24 31° 20'S. 15° 46' 35·35

S .S. "DAMASCUS"

1906 1906
Jan, 8 Noon 22° 35' S. 8° 32' 20·0 35·23 Jan. 19 Noon 46° 42' S. 63° 03' 6·7 33-82

9 25° 51' S. 11° 24' 20·0 35·53 20 46° 46' S. 70° 27' 6·7 34-04

10 29° 32' S. 14° 40' 19·7 35·23 21 46° 57' S. 78° 04' 10·6 34·38

11 33° 21' S. 17° 50' 19·7 35·61 22 47° 02' S. 85° 25' 10·3 34·65

12 35° 32' S. 20° 06' 21-1 35·68 23 46° 40' S. 94° 42' 8·3 34·05

1:1 38° 10' S. 24° 44' 22·8 35·64 24 46° 45' S. 102° 00' 8·1 33·95

14 40° 51' S. 30° 04' 16·7 34·09 25 46° 50' S. 109° 09' 8·6 34·00..
lG 43° 02' S. 36° 00' 9·4 34·04 26 46° 50' S. 116° 15' 9·4 34·76..
16 44° 42' S. 42° 14' 7·8 33·98 27 45° 56' S. 123° 00' 11·7 34·65..
17 45° 31' S. 49° 01' 7·2 33·84 28 44° 36' S. 129° 59' 12·2 34·90

"
..

42° 18' S. 136° 15' 13·9 34·9018 46° 18' S. 55° 55' 7·2 33·87 29

• Doubtful.

TR ANSACTIONS VOL. XIX. PT. I.
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TABLE ill-continued.

5.5• .. DAMASCUS "-i:ontinued.
Date Longitude Date Longitude
1906 Ship's time Latitude E. ° C. SO/0O 1906 Ship's time Latitude E. ° C. S O/0O

Jan. 30 Noon 39036' S. 141° 47' 19·4 36·13 Mar. 26 Noon 29° 59' S. 56° 57' 22'8 35·77Mar. 17 30° 36' S. 106° 18' 20·8 36·29 27
" 29° 54' S. 51° 30' 25'8 35·41

18 30° 36' S. 100° 38' 20·8 36·35 28
" 29° 49' S. 46° 02' 26'7 35·05

19 30° 24' S. 95° 15' 20·6 36·51 29 29° 38' S. 40° 38' 25'6 35·6820 30° 15' S. 89° 40' 22·8 36·27 30
" 29° 52' S. 35° 17' 26'1 35·3421 30° 11' S. 80006' 23·9 36·20 Apr. 3
" 33° 16' S. 27° 41' 2H 35·3222 30° 06' S. 78° 38' 23·9 36·60 4 34° 46' S. 23° 39' 22·2 35·28

23 29° 58' S. 73° 34' 23·3 35·91 7 29° 02' S. 14° 04' 19·7 35'5324 29° 53' S. 68° 00' 24·7 35·90 8 ,. 25° 11' S. 10° 41' 21·1 35·75
25 29° 52' S. 62° 25' 24·4 35·84 9 21° 26' S. 7° 34' 24·2 35·60

5.5. .. CARPEN T ARIA"
1905 1906

Oct. 23 Noon 36° 31' S. 23° 34' 18·3 35·59 Jan. 14 Noon 34° 32' S. 112° 40' 20·0 35·99
24 39° 00' S. 28° 24' 14·4 35·41 15 34° 24' S. 107° 54' 20·0 36·26
25 39° 42' S. 33° 29' 17·2 35·66 16 33° 52' S. 103° 12' 20·0 35·79
26 41° 28' S. 39° 42' 10·0 34·85 17 32° 55' S. 98° 22' 19·4 35'53
27 43° 15' S. 45° 06' 4·4 33·82 18 31° 54' S. 93° 34' 20'0 36·02
28

" 43° 34' S. 51° 17' 3·3 33·86 19 31° 19' S. 88° 31' 20·6 36·08
29

" 43° 10' S. 56° 58' 7·2 34·27 20 31° 08' S. 83° 48' 21·1 36·02
30

" 42° 56' S. 63° 05' 12·8 35·41 22
" 30° 56' S. 73° 41' 21'7 35·91

31 42° 35' S. 69° 20' 12·8 35·34 23 30° 52' S. 68° 41' 23·3 35·80
Nov. 1 42° 23' S. 75° 05' 9·4 34·63 24 30° 45' S. 63° 48' 24·4 35·82

2 42° 29' S. 80° 38' 10·0 34·79 25 30° 39' S. 58° 52' 24·4 35·79
3 42° 13' S. 86° 24' 12·2 35·23 26

" 30° 39' S. 53° 58' 25·0 35·73
4 41° 59' S. 92° 03' 11·7 35·14 27 31° 05' S. 48° 54' 25·6 35·77
5 41° 37' S. 98° 07' 10·6 34·78 28

" 31° 40' S. 43° 47' 24-4 35·79
6 41° 23' S. 103° 47' IH 35·12 29 32° 17' S. 38° 41' 26·7 35·71
7 40° 55' S. 108° 50' 10·6 35·01 30

" 32° 58' S. 33036' 24·4 35·90
8 40° 34' S. 114° 40' 12·2 35·32 31 33° 33' S. 28° 39' 25·6 35·57
9 40° 14' S. 118° 54' 11·7 35·16 Feb. 1

" 34° 32' S. 23° 23' 22·2 35·68
10 39° 45' S. 124° 17' 10·6 34·97 2 8.30 a.m, 34° 51' S. 19° 44' 18·9 35·71
11 39° 23' S. 130° 07' IH 35·10 2 Noon 34° 38' S. 19° 04' 1904 35·71
12

" 39° 04' S. 135° 59' 11·1 35·35

5 .5. .. CLAN MACINTYRE "
1905 1905

Mar. 31 Noon 34° 05' S. 25° 36' 17·1 35·35 Apr. 10 Midnight 4" 30' S. 52° 24' 28,(; 35·61
31 Midnight 33° 13' S. 27° 46' 16'7 35·32 11 Noon 3° 17' S. 54° 08' 29·2 35·43

Apr. 1 Noon 32° 41' S. 29° 07' 25·0 35·73 11 Midnigh t 3° 08' S. 56° 25' 28·9 35·46
1 Midnight 31° 42' S. 30° 57' 24·2 35·07 12 Noon 2° 49' S. 58° 41' 2904- 35·37
2 Noon 30° 46' S. 32° 32' 24·0 35·61 12 Midnight 2° 38' S. 61° 01' 28·3 35·36
2 Midnight 29" 08' S. 33° 29' 25·6 35·50 13 Noon 2° 21' S. 63° 33' 28·9 35·35
3 Noon 27° 13' S. 34° 23' 25·3 35·44 13 Midnight 2003' S. 65° 59' 28·9 35·35
3 Midnigh t 25° 48' S. 35° 08' 24·2 35·61 14 Noon 1° 40' S. 68° 18' 28·9 34·96
4 Noon 24° 21' S. 35° 51' 25·6 35·46 14 Midnight 10 35' S. 70° 19' 28·9 35·30
4 Midnight 22° 53' S. 36° 35' 25'0 35·61 15 Noon 0° 48' S. 73° 03' 29·2 35·14
5 Noon 21° 25'S. 37° 22' 26·1 35·43 15 Midn ight 0040' N. 74° 16' 28·9 34·69
5 Midnight 19° 53' S. 38° 33' 26'4 35·39 16 Noon 2002' N. 76° 26' 28·9 34·34
6 Noon 18° 27' S. 39" 45' 27·2 35·52 16 Midnigh t 3° 21' N. 77° 02' 28·3 33·60
6 Midnight 16° 50' S. 41° 04' 27·2 35·27 17 Noon 4° 24' N. 78° 33' 28-4 33·84
7 Noon 15° 07' S. 42" 18' 27·8 35·17 17 Midnight G" 27' N. 7\.1° 48' 28·3 33·93
7 Midnight 130 18' S. 43° 25' 27·2 34·93 20 Midnight (;" 00' N. 81° 29' 27·8 34·09
8 Noon 11° 27' S. 44° 49' 28·4 :~5 ' 1 2 21 Noon 7° 51' N. 82° 05' 29·7 33·87
8 Midnight 9° 17' S. 45° 41' 27·2 34·96 21 Midnight !l0 43' N. 82° Hi' 28·6 33·60
9 Noon 8° 02' S. 46° 44' 28·6 34·88 22 Noon 110 37' N. 82024' 29·4 33·35
9 Midnight 6° 56' S. 48° 41' 28·6 35·48 22 Midnight 13° 27' N. 82° 35' 28·6 32·90

10 Noon 5° 43' S. 50° 36' 29·2 35·30

5.8 . .. BULIMBA "
Mar . 30 Noon 9° 29' N. 51° 16' 29·0 35·44 Apr. 18 Noon 3° 06' N. 46° 57' 29·7 36·39

31
" 6° 38' N. 49° 54' 29·2 36·34 19 (;°05' N. 40° 16' 20·4 36·36

Apr. 1
" 3° 28' N. 48° 22' 2lJ'7 35·34 20 \.la 57' N. 51° 17' 2!)'4 36·41

2
" 0° 34' N. 45° 31' 29·2 35·57 21 12° 10' N. 49° 15' 29·0 31;·2('

3 " 1° 50' S. 43° 07' 29·4 35·57 22 12040' N. 45024' 28·9 36·24
4

" 4° 13' S. 40° 10' 29·2 35·01 25 12° 27' N. 47° 41' 31·7 36·27
16

" 1° 58' S. 41° 31' 28'9 35·07 26 (11° 42' N. 51° 16' )* 28·2 3/i053
17

" 0° 30' N. 44° 25' 30·1 35·52 27 8° 16' N. 51° 16' 20·3 36·60

• Ras Hafun S.W. Mag. I! m.
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TABLE Ill-continued.

5 .5." BULIMBA"--eontinued.
Date Longitude Date Longitude
1905 Ship's time Latitude E. o C. s °/00 1905 Ship's t ime Latitude E. o C. SO/0O

Apr. 28 Noon 5° 45' N. 49° 37' 29'8 35·43 Ma.y 26 Noon 6° 46' N. 51° 26' 28·6 35·6829 2° 53' N. 47° 38' 3H 35·41 27 4° 50' N. 49° 57' 27·5 35·55"30 0° 55' N. 44° 34' 30·1 35·41 28 2° 49' N. 47° 50' 25·1 35·35
May 2 2° 42' S. 42° 04' 28·9 34·88 29 0° 56' N. 46014' 27·2 35·09

16 0° 36' N. 43° 55' 26·9 35·17 30 0° 08' N. 43° 25' 27·2 35·06
17 3° 10' N. 47° 07' 27·5 35·52 June 1 2° 22' S. 42° 15' 27·6 35·16
18 6° 20' N. 49° 26' 28·1 35·55 13 1° 54' S. 41° 36' 27·2 35·10
l!l 10° 02' N. 51° 21' 26·9 35·71 14 1° 46' N. 45° 19' 26·0 35·14
20 12° 15' N. 49° 38' 30·6 36·13 15 4° 33' N. 48° 08' 25·6 35·28
21 12° 37' N. 45° 23' 31·4 36·09 16

" 8° 47' N. 50° 41' 25·6 35·43
23 12° 38' N. 47° 35' 31·4 36·09 17 8.0a.m. (11° 45' N. 51° 23')t 26·7 36·02
24 (11°55'N. 51° 13'). 27·5 35·95 17 Noon 12° 28' N. 51° 00' 28·9 35·97
25 9° 03' N. 51° 43' 27·3 35·90 18 12° 42' N. 46° 57' 3H 36·35

5 .5 . "NERBUD D A"
1905 1906

Dec. 16 Noon 4° 45' S. 51° 59' 29·7 35·39 Jan. 6 Noon 12° 03' N. 50° 30' 26·1 36·07
17 5° 15' S. 48° 13' 30·6 35·62 8 5° 03' N. 48° 31' 26·4 35·95
18 5° 55' S. 44° 24' 30·6 35·62 9 1° 48' N. 45° 47' 27·2 35·64
19

" 6° 25' S. 40° 40' 29·7 35·26 10 1° 30' S. 42° 25' 27·2 35·59
25 2.55p.m . 2° 23' S. 41° 08' 28·6 35·30 14 4° 09' S. 41° 42' 27·5 35·41
26 Noon 1° 10' S. 43° 44' 27·8 35·61 15 2° 27' S. 44° 16' 27-8 35·38
27 0° 12' N. 45° 51' 27·5 35·61 16 0° 36' S. 46° 38' 27·2 35·52
28 1° 40' N. 48° 06' 27·5 35·70 17 0° 56' N. 49° 09' 26·7 35·61
29 2° 28' N. 49° 49' 27·2 35·59 18 2° 41' N. 51° 50' 26·9 35·71
30 3° 53' N. 50° 53' 27·2 35·52 20 7° 00' N. 56° 56' 27·2 35·75
31 6° 00' N. 51° 00' 26·9 35·73 21 8° 44' N. 59° 24' 26·9 36·41

1906 22 10° 44' N. 62° 09' 26·5 36·63
Jan. 1

" 7° 54' N. 52° 10' 26·9 35·79 23 12° 53' N. 65° 05' 27·2 36·71
2 11° 11' N. 51° 27' 26·9 35·90 24 15° 05' N. 68° 12' 27·5 36·67
3

" 12° 28' N. 47° 46' 26·7 36·29 25
"

17° 10' N. 70° 47' 27·5 36·31
5 12° 29' N. 46° 58' 26·1 36·08

5.5. "PU TIALA"
1906 1906

Jan. 6 Noon 18° 18' N. 65° 48' 26·4 36·56 Feb. 21 Noon 7° 15' N. 50° 26' 31·7 35·71
7 15° 23' N. 62° 40' 26·1 36·20 22 11° 27' N. 51° 28' 29·4 35·79
8 12° 38' N. 59° 43' 26·7 36·26 28 10° 06' N. 51° 22' 27·8 35·68
9 10° 05' N. 56° 40' 27·5 35·93 Mar. 1 6° 53' N. 49° 55' 28·1 35·66

10 7° 27' N. 53° 31' 27·2 36·22 2 3° 41' N. 47° 52' 28·1 35·61
11 4° 55' N. 50° 16' 26·9 35·50 3 "

0° 42' N. 44° 32' 28·1 35·71
12 2° 11' N. 47° 02' 27·2 35·62 4 "

2° 36' S. 41° 33' 28·9 35·01
13 0° 25' S. 44° 05' 27·5 35·52 5 5.0p.m. W 06!' S. 39° 43!')§ 29·2 34·83
14 3° 22' S. 41° 00' 2!l-4 35·48 5 Midnight W48'S. 39° 29') 11 28·9 34·92
21 2° 22' S. 41° 14' 27·8 35·23 15 8.0p.m. (5° 35' S. 39° 28')~ 28·9 34·85
22 0° 53' S. 43° 43' 27·5 35·50 16 Midnight (3° 05' 8. 40° 01')·· 35·52
23

" 1° H)' N. 46° 20' 26·9 35·62 17 Noon 0° 36' 8. 43° 24' 29·4 35·52
23 Midnight 2° 30' N. 47040' 26·7 35·52 18 1° 25' N. 45° 58' 29·4 35·52
24 Noon 3° 45' N. 48° 5ll' 26·7 35·59 20 3° 53' N. 48° 11' 28·9 35·50
25 6° 15' N. 50° 44' 27·2 36·13 21 "

7° 11' N. 50° 13' 30·6 35·44
2li 9° 20' N. 51° 12' 26·7 35·86 22 11° 17' N. 51° 26' 28·3 35·73
31 11° 57' N. 51° 10' 25·6 35·84 28 9° 14' N. 51° 20' 29·2 35'57

Pcll. I 8° 43' N. 50° 51' 27·8 35·62 29 5° 44' N. 50° 17' 29·7 35·16
2 5° 02' N. 48° 4G' 27·2 35·86 30 2° 45' N. 47° 14' 29·7 35·41
3 1° 44' N. 45° 45' 28·1 35·61 31 0° ID'S. 44° 02' 29·4 35·57
4 1011' S. 42° 42' 28·1 35·66 Apr. 1 "

3° 09' 8. 41° 20' 30·6 34·79
5 :l0 37' 8. 40° 19' 29·4 35·21 2 5.0a.m. W 14'S. 39° 46')tt 28·6 34·58

"li 7.0 p.m . 4° 20' 8. 39° 40' 27·8 34·99 2 5.0 p.m. W08!' 8 39° 43')t:!: 29·2 34·76
lli 2.0 n.m. (4" 41'8. 39° :ll.i')t 30.0 35·41 2 11.0 p.li. W 52'8 . 39° 29')§§ 28·9 34·69
17 7.0 n.m. 2° 18' 8. 41° 12' 30·3 35·37 13 11.0 p.m. 3° 19' 8. 40° 15' 28·9 34·76
17 8.0 p.m. 2° 22' S. 41° 13' 30'0 34·99 15 Noon 1° 52' 8. 41° 40' 29·2 34·74
IS Noon 0° 47' S. 43° OG' 28·6 35·26 16 0° 33' N. 44° 44' 30·6 35·29
III Noon 1° 20' N. 45° 28' 28·1 35·57 17 3° 02' N. 47° 44' 30·0 35·43
20 Noon 3° 44' N. 48° 02' 30·3 35·61

• C. GUl\rdafui S. 32° E 6 m ~ Southern entrance to Pemba Channel .
t ." Uas Hafun S. 46° W. lO·m." From other remarks accom- •• Maluidi Lt. N.W. 10 m.

panYlllg tho sample it appears that Ras Jard Hafun is intended. tt Mombasa Lt. N.W. 10 m.
t Pemba Lt. S.S.E. 12 m. t:!: Ibid. N.W. I w. 4 m.
§ Mombasa Lt. N.W. I W. 3 m. §§ Pemba Lt. E. 11 m.
11 Pornba Lt . E.S.E. 12 m.
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TABLE Ill-continued.

s .s ... PUT IALA "-wntinued.

Date Longitude Date Longitude
1906 Ship's time La titude E. o C. S 0/0 0 1906 Ship's timc Latitude E. o C. s 0/00

Apr. 18 Noon 6° 28' N. 49° 45' 29·4 35·48 May 9 Noon 8° 19' N. 55° 38' 30·8 35·50
19 10° 27' N. 51° 27' 29·7 35·44 10 10° 39' N. 59° 06' 31-4 36·09
24 .. 11° 31' N. 51° 21' 27·8 35·61 11 12° 47' N. 62° 20' 30·8 36·47
25 .. 7° 53' N. 52° 08' 30·3 35·26 12 14° 45' N. 65° 42' 30·3 36·71
26 4° 16' N. 50° 11' 30·8 35·75 13 16° 41' N. 69° 12' 30·0 36·70
27 1° 15' N. 47046' 30·3 35·41 14 18° 45' N. 72° 30' 30·3 36·31
28 0° 33' S. 44° 54' 30·3 35·32 Aug. 16 13° 54' N. 68° 39' 27·2 36·60
29 2° 31' S. 42° 20' 28·9 34·97 20 2° 15' N. 59° 53' 28·:1 35·46
30 3° 41' S. 40° 20' 28·1 34·70 21 0° 31' S. 57° 39' 27·8 35·62

May 5 2° 23' S. 41° 17' 28·3 34·67 25 4° 48' S. 52° 10' 25,(; 35·23
6 0° 59' N. 45° 26' 29·4 34·95 26 5° 12' S. 48° 14' 25·0 35·08
7 3° 38' N. 49° 05' 30·6 35·50 27 5° 08' S. 44° 18' 24'4 35·28
8 5° 56' N. 52° rr 30·3 35·52

S.S. "IS M A I L I A"

1905 1905
Apr. 12 Noon 4° 58' N. 79° 22' 28·9 35'48 Apr. 22 1.35 p.m . (19° 51' S. 57° 39')t 26·4 35·21

13 1° 29' N. 79° 01' 28·9 34·94 May 7 Noon 17° 51' S. 59° 10' 27·8 34·70
14 1040'S. 79° 26' 28·9 34·97 8 15° 07' S. 61° 23' 27·8 34-69
15 4° 52' S. 78° 52' 28·9 34·05 9 12° 39' S. 64° 05' 28·6 34047
16 8° 04' S. 77° 08' 29·2 34·22 10 10° 01' S. 66° 17' 28·9 34·16
17 10° 10' S. 74° 04' 28·6 34·23 11 7° 10' S. 68° 32' 29·4 34-67
18 .. 12° 16' S. 70° 44' 28·9 34·38 12 4° 12' S. 71° 14' 29·7 34·76
19 14° 41' S. 67° 35' 28·9 34·49 13 0° 37' S. 73° 41' 30·0 35-46
20 17° 11' S. 64° 28' 28·3 34·90 14 2° 36' N. 76° 59' 29·4 33·98
21 18° 47' S. 61° 10' 27·5 35·05 15 6° 02' N. 78° 53' 29·4 33·64
22 (19° 42' S. 57° 51')* 26·7 35·23

S .S ... SURAD A "

July 7 Noon 4° 02' N. 78° 28' 27·2 34·91 Aug. 7 Noon 5° 36' N. 78° 41' 28·2 35-44
8 0° 27' N. 77° 06' 29·2 34·87 Sept. 26 4° 13' N. 78° 05' 26'4 35·19
9 2° 43' S. 74° 46' 27·8 34·81 27 0° 38' N. 76° 33' 27·2 35·12

10 6° 25' S. 73° 09' 25·6 35' 07 28 2° 34' S. 73° 40' 26·9 35·28
12 7° 47' S. 71° 45' 25·8 35·08 29 5° 16' S. 70° 59' 26·4 35·32
13 10° 27' S. 68° 43' 25'0 34·60 30 8° 25' S. 68° 34' 26·1 35'52
14 13° 06' S. 65° 40' 25·0 34·78 Oct . 1 11° 32' S. 65° 52' 25·6 35·25
IS 15° 37' S. 62° 36' 24·7 34·78 3 17° 31'S. 60° 19' 22·8 34·90
16 .. 18° 29' S. 60° 04' 24·2 34·99 22 18° 21' S. 59° 00' 23·:1 :14·92
16 Midnight 19° 31' S. 58° 21' 23·9 34·89 23 15° 59' S. 61° 05' 2:1·3 34·92
30 Noon 17° 59' S. 59° 20' 24·7 34·83 24 13° 55' S. 63° 25' 2:1·9 :15·05
31 15° 16' S. 62° 18' 24·6 34·76 25 10° 58' S. 65° 23' 25·0 35·03

Aug. 1 12° 16' S. 64° 21' 25·3 34·84 26 8° 21' S. 67° 40' 25·6 as-in
2 9° 23' S. 66° 42' 25·4 34·75 27 5° 14' S. 70° 01' 26·7 34-83
3 6° 35' S. 69° 03' 27·8 35·53 28 10 51'S. 72° 25' 21i-!J :15·48
4 3° 36' S. 71° 22' 28·1 34·99 29 1° 19' N. 75° 38' 26·7 :15·79
5 0° 48' S. 73° 50' 29·2 34·84 30 4° 32' N. 78° 10' 27·2 :14·99
6 2° 27' N. 76° 13' 28·7 35·62

S .S... ITIND A "

Oct. 27 Noon 5° 07' N. 78° 22' 27·8 34·91 Nov. 1 Noon 7° 16' S. 67° 22' 27·3 :15·17
28 .. 2° 49' N. 76° 18' 28·1 35·81 2 9° 59' S. 05° 06' 26·7 35·04
29 .. 0° 25' N. 74° 26' 27·8 35·64 4 10° 13' S. 60° 47' 20·5 :14·87
30 3.0p.m. 2° 09' S. 71° 59' 27·8 35·52 5 19° 11' S. 58° 13' 25·1 35·10
31 Noon 4° 36' S. 69° 50' 28·2 35·30

S .S... SHI R A L A "

Aug, 4 Noon 3° 51' N. 77° 30' 27·9 34·96 Aug. 25 Noon 18° 12' S. 58° 54' 23·3 34·92
5 0° 37' N. 75° 00' 28·9 34-86 27 13° 09' S. 63° 09' 24·4 34·69
6 2° 39' S. 72° 32' 27·8 34·87 28 10° 19' S. 65° 20' 2(j·l 35·34·
7 .. 5° 37' S. 70° 06' 26·7 35·36 29 7° 26' S. 67° 35' 26·4 36·39

" 35·328 .. 8° 29' S. 67° 37' 26·5 35-41 30 4° 25' S• 69° 59' 27·5
9 .. 11° 26' S. 65° 03' 24·7 34·85 31 1° 24' S. 72° 44' 27·8 34-94

" 30·4110 14° 34' R 62° 14' 24·3 34·69 Sept. 1 1° 26' N. 75° 41' 27·8
" 36·1211 17° 57' S. 59° 50' 23·9 34·88 2 4° 33' N. 78° 07' 27-8

• Ro und Island S. 21° W. 91 m. t Round Is land E., Flat Is land Lt . S. 44° E.
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TABLE III-eontinued.

S.S... SANGOLA "

Date Longitude Date Longitude
1905 Ship's time Latitude E. o C. S 0/00 1905 Ship's time Latitude E. °C. S °/0 0

Sept. 4 Noon 5° 30' S. 73° 46' 27·8 35·30 Sept. 27 Noon 10° 30' S. 65° 37' 25·0 35·24
7 13° 37' S. 65° 31' 25·6 34·86 28 7° 38' S. 67° 52' 26·7 35·93
9 18° 27' S. 59° 38' 23·3 34·96 Oct. 1 0° 40' N. 75° 22' 28·3 35·70

25 15° 56' S. 61° 21' 24·4 35·01 2 4° 00' N. 77° 26' 28·3 35·28
26 13° 15' S. 63° 28' 25·0 35·03

S.S... SANTHIA "

Junc 9 Noon 4° 56' N. 78° 28' 26·7 34·69 July 9 Noon 18° 13' S. 59° 09' 24·4 35·43
10 2° 33' N. 77° 07' 27·8 35'03 10 15° 56' S. 61° 49' 25·3 35·32
11 0° 00' 75° 47' 28·3 35·52 11 13° 02' S. 64° 08' 25·3 35·28
12 2° 56' S. 74° 28' 27·8 35·82 12 10° 40' S. 66° 11' 25·3 36·31
13 5° 53' S. 73° 18' 26·1 34·99 13 8° 04' S. 68° 17' 25·6 35·86
15 7° 35' S. 71° 58' 24·4 34·65 14 5° 24' S. 70° 37' 26·1 36·45
16 9° 56' S. 69° 13' 25·8 34·78 15 2° 44' S. 72° 51' 27·8 34·79
17 12° 14' S. 66° 28' 25·8 34·94 16 0° 00' 75° 03' 28·3 35·12
18 14° 25' S. 63° 50' 25·8 35·10 17 2° 56' N. 77° 11' 28·3 35-10
19 16° 42' S. 61° 10' 25·8 35·25 18 5° 37' N. 79° 17' 26·1 35·35
20 18° 57' S. 58° 37' 25·6 35·14

S.S. " OOLOBARIA "

May 15 Noon 4° 35' N. 78° 36' 28·3 34·07 June 7 Noon 18° 45' S. 59° 39' 25·0 34·58
16 1° 43' N. 77° 46' 27·8 34·73 8 16° 09' S. 61° 30' 25·6 34·67
17 1° 19' S. 76° 48' 28·1 35·35 9 13° 51' S. 63° 41' 25·6 34·51
18 4° 18' S. 74° 58' 27·8 34·49 10 11° 23' S. 66° 13' 25·8 34·53
19 7° 24' S. 72° 33' 27·2 33·95 11 8° 10' S. 68° 37' 26·1 34·67
20 9° 50' S. 69° 36' 26·7 34·33 12 4° 37' S. 70° 54' 27·2 34·23
21 12° 22' S. 66° 27' 26·7 34·40 13 0° 59' S. 73° 29' 28·9 35·43
22 15° 12' S. 63° 37' 26·1 34·78 14 2° 39' N. 76° 03' 28·3 34·98
23 17° 59' S. 60° 20' 26·1 34·46 15 6° 03' N. 79° ]2' 27·8 34·65

TABLE IV. Ships and Officers assisting in collectionof samples.

SHIP

S.M.S. "Panther"

S.S. "China"
" "Hinlalaya"

"Mongolia"
" "Urotava "

"Peninsular "
" "Egypt"

" "Moravian "

" "Sophoclcs "
"Carpcntaria"
"Clan MacIntyro"

"Bulimba"
"Nerbudda "
"Putiala "
" Iernailie."

" "Surada H

"Jtindu "
"Shirala"
"Sungola,"

" "Santhia"
" "Oolobaria"

ROUTE

Colombo-Sunda Str.-Fremantle

Aden-Colombo-Fremantle

"Adcn-Bombay

S. Africa-Australia

"S. Africa-Mozambique
Channel-India

Adon-Mombasa-Zanzibar
Seychelles-Zanzibar
Bombay-Zanzibar
Colombo-Mauritius

"
"
"
"

CAPTAIN

Freg. Kap. Ludwig Ritter von
Hohnel

Commdr. G. M. Wright, R.N.R.
W. L. Brown
Commdr. L. F. Preston, R.N.R.
H. Collins
Commdr. W. B. Palmer, R.N.R.
J. R. Lindon, E. R. Dowell

A. Simpson

H. A. Sehleman
J. T. Hirst
Commdr. H. G. Fishenden, R.N.R.

J. Kirkpatrick

H. J. Willsher
A. E. S. Stebbing
M. England
J. M. Robertson
R. H. Brown

R. Phillips
W. A. Watkey

OBSERVING OFFICERS

Lieut. Preiul

F. C. Cribb

J. A. MacKenzie

F. Riggins, J. W. Taylor

{

A. Corbett, E. McLaren
B. Barum,H. C.Allingham
H. J. N. Nelder
F. C. Plater

S. Fitch

W. R. Steadman

F. M. Waters
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No. VIII.-DIE COPEOGNATHEN-FAUNA DER SEYCHELLEN.

VON PROFESSOR DR GÜNTHER ENDERLEIN (Berlin).

(MITGETEILT VON PROF. J. STANLEY GARDINER, M.A., F.R.S., F.L.S.)

(Mit 52 Abbildungen im Text und TafeIn 14-16.)

Gelesen den 17. Januar, 1929.

DURcn die Ausbeute von Herrn Dr Hugh Scott auf den Seychellen ist die Kenntms
der Copeognathen des aethiopischen Faunengebietes um ein erhebliches Stück vorwârts
gebracht worden. Scott ist einer der wenigen Sammler, die in sorgfâltiger und gewissen
hafter Weise auch der subtilsten Formen gedenken und so ganz neue Gebiete erschliessen.
Von den 22 Gattungen, die vorliegen, sind 8 neue festgestellt worden, und von den 47
Arten, welche von den Seychellen nachgewiesen wurden, sind gar 38 Arten neu für die
Wissenschaft*. Bisher war noch keine einzige Copeognathe von dieser InseIn zu uns
gelangt.

Es ist wohl mit Sicherheit anzunehmen, dass ein grosser Teil der Arten sich in
Ostafrika anfinden wird, was für eine Art schon jetzt zutrifft, und zwar für Hemipsoeus
africanus, Enderl. 1907.

Andere Arten sind mit den benachbarten Comoren gemeinsam, wie Fülleborniella
comorensis, Enderl. 1908, Cœcilius interruptus, Enderl. 1908 und Ectopsocusferrugineiceps,
Enderl. 1907.

Ferner finden sich auf den Seychellen die von Madagascar bekannte Thylacopsis
madagascariensis (Kolbe 1885) und der aus Mauritius beschriebene Cœcilius imbecillus,
McLachlan 1866.

Ganz besonderes Interesse beanspruchen aber die Funde von Arten, die bisher nur
aus dem orientalischen Faunengebiet bekannt waren, wie dies bei Peripsocus reicherti,
Enderl. 1903, Lepidopsocus nepticulides, Enderl. 1903 und Soa flaviterminata, Enderl.
1906 der Fall ist. Derartige Beziehungen sind ja aus allen Gebieten der organischen
Natur in weitem Masse bekannt geworden und finden auch hier ihre Bestâtigung.

Auch an dieser Stelle spreche ich Herrn Dr Hugh Scott für die freundliche Über
lassung des interessanten Materiales zur Bearbeitung meinen besten Dank aus.

Die besehuppten Copeognathen sind nur dann zu einer wissenschaftlichen Unter
Suchung geeignet wenn sie sozleich nach dem Abtôten auf sehr feine Silber- oder Nickel-b , b

nadelchen (Minutienstifte) gebracht werden. Am besten ist es, wenn man sie lebend
leicht betâubt, sie dann nadelt und dann durch seitlichen Pinzettendruck auf dem Thorax
tôtet, Sowohl in schwefliger Sâure als auch im Cyankaliglas werden die Copeognathen
weich und schlapp, unansehnlich und verfallen hâufig gânzlich ; auch leidet die Farbe
sehr erheblich. In Alkohol gebracht, verlieren die beschuppten Copeognathen sehr schneli
die Schuppen, weil durch die starke Luftverdichtung an der Oberflâche des Chitins die

* Three of the new genera (Anopi8to8cena, Empheriella and Thylacomorpha), eaoh with a ~gIe speeies, were
described for the first time in Zool. Anz. XXXIX, pp. 298-306, 1912, but are re-described here with the rest of the
genera and species.-H. S.

TRANSACTIONS, VOL. XIX, PT. II. 27



208 PERCY SLADEN TRUST EXPEDITION

Luft vom AJkohol nicht schnell genug verdrângt wird und so durch den Luftdruck nach
oben in AJkohol die Schuppen abgerissen werden.

AJkohol-Material hat nul' dann Wert, wenn man VOl' dem Hineinbringen in Alkohol
die Tiere determiniert oder wenigstens mit trocken praepariertem Material identifiziert
hat. Sonst ist eine genaue Bestimmung eine Unmëgliohkeit,

[Oollector's Note. The abundance of Copeognatha was a marked feature in the insect
life of the Seychelles. The lists of localities indicate that in the great majority of species
the material was obtained in the mountains at elevations of 1000 to 2000 feet above
sea-Ievel, where these insects were collected mainly by sweeping and beating foliage, both
in the purely endemie forests and in jungle or plantations containing a mixture of
indigenous and imported plants. A few species were taken also in cultivated places near
sea-level, such as the islets, planted with coconut palms, known as Long Island and
Anonyme Island. Thylacopsis monticola was found only in the very highest and dampest
part of the forests of a single island, Silhouette, at an elevation of over 2000 feet. Several
species were taken in rather special habitats; thus, Empheriella denervosa was beaten
in numbers from a thatch-roof made of freshly-eut leaves of endemie palms; Echmepteryx
hieroglyphica was found only between the leaves of a growing endemie Pandanus and
in the decaying heads of felled endemie palms (Verschaffeltia); and Soa flaviterminata
was abundant among dead leaves on the ground in low bush, near a planter's house at
Morne Blanc in Mahé. This last species occurs also in Ceylon, and it is noteworthy that
the vegetation near the house at Morne Blanc included various non-indigenous plants,
among them much Oinnamomum zeylanicum.-H. S.]

Psocidee.

MAHEELLA, nov. gen,

Typus: M. lœvidorsum, nov. spec. (Seychellen).

Dieses Genus unterscheidet sich von Olematostigma, Enderl. 1906, dadurch, dass der
erste Abschnitt von CUI kürzer ist, als der zweite. Fühlerpubescenz bei c! und ~ sehr
kurz und schrâg abstehend.

Alle bisher aIs Olematostigma beschriebenen Arten sind richtig gruppiert, da bei ihnen
der erste Abschnitt von CU'1 so lang oder langer ist, als der zweite, meist langer.

1. Maheella lœuùlorsum, nov. spec. (Fig. 1).

Kopf matt knochenfarben. Stemmaticum dunkel, die 3 Ocellen kugelfërmig abstehend.
Clypeus stark gewOlbt ohne Lângslinien, Clypeolus ockergelblich, hintere Hâlfte poliert
glatt schwarzbraun. Labrum poliert gIatt schwarz. Palpen rostgelb, Endglied auffâllig
kurz und mit schwarzern Enddrittel. Augen des rJ auffâllig gross, kugelfôrmig überragend,
Durchmesser so gross wie ihr Abstand; Innenrândor auffâllig stark nach hinten diver
gierend (flach stumpfwinkelig) und etwas gerundet; unpubesciert; die des ~ halbkugelig
abstehend, Durchmesser von halber Scheitelbreite, Innenrânder fast geradlinig, nach
hinten stark divergierend aber spitzwinkelig (fast rechtwinkelig); Augenfarbe dunkel
brâunlieh bis schwârzlich. Fühler sehr fein, etwa von Vorderflügellânge, rostbraun, die
3 ersten Glieder rostgelblich, Pubescenz des ~ spârlich, sehrâg und etwa von der Lange
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des Geisseldurchmessers (Fühler des ~ abgebrochen). Thorax gelbbraun, Antedorsum
und Dorsum des Mesonotum poliert glatt, stark gewëlbt und mit Ausnahme der Para
psidenfurchen tief braunschwarz. Abdomen braungelb, oben mit Ausnahme der Spitze
mehr oder weniger gesehwârzt. Schenkel rôtlich rostgelb, Schienen rostgelb mit schwarz
licher Spitze, Tarsen schwarz, 1 Hintertarsenglied mit Ausnahme der Spitze rostgelb.
Flügel hyalin, Adern schwarz, Costa ockergelblich. rI und erster Abschnitt von CUI

weisslich. Pterostigma hellgrau getrübt, Enddrittel von schwârzlichem Fleck fast ausge
füllt. Kleiner tiefschwarzer Punktfleck am Stigmaschloss. Proximal an den Ader-

an CtL

Fig. 1. Maheella lœvidorsum. Vorder- und Hinterfl.ügel. Vergr. 20 : 1.

stummel am Pterostigma ein kleiner schwarzer Fleck anschliessend. Breit schwarz
braun unregelmâssig gesaumt ist der erste Abschnitt von rr und m. Endsechstel von
Zelle An sohwârzlich, 4. Sechstel hellbrâunlieh. In der Mitte der Endhâlfte der Zelle Ou
ein grosser hellbrauner Fleck. Zweiter Abschnitt von CUI 1ides ersten. Zweiter Abschnitt
von rr ! des ersten und wenig langer als der 3. (Stiel der Gabel). Radialgabel relativ
schwach divergierend. lm Hinterflügel ist der Radialgabelstiel etwa sa lang wie die
Gabel. Membran stark in allen Farben irisierend.

Kôrperlânge j , Il mm.; ~, 2 mm. Vorderfl.ügellange ~~, 3t mm.
Loc. Seychellen. Mahé: Umgebung von Mare aux Cochons, ungefâhr 1500 Fuss hoch,

23. i. bis 2. ii. 1909, 1 ~; nahe Morne Blanc, x.-xi. 1908, 1 ~ .

2. Maheella angustifrons, nov. spec. (Taf. 14, Fig. 53).

~. Kopf matt gelbbraun. Scheitel braungelb. Stemmaticum schwârzlich, Ocellen
r ôtlieh rostgelb, kugelig abstehend. Clypeus braungelb. Labrum poliert glatt braun
schwarz. Palpen braungelb, die 2 letzten Glieder sohwârzlioh. Augen auffâllig gross,
kugellërmig abstehend. Angenabstand ides Augendurchmessers. Fühler schwârzlioh,
die 3 ersten Glieder braungelb, Pubescenz sehr kurz, etwas dicht, schrâg und etwa von
der Lange des Durchmessers der Geissel. Thorax gelbbrann, oben matt dunkelbraun.
Abdomen braun, ockergelblich gefleckt. Spit ze glatt braun, âusserste Spitze sohwârzlioh,
Beine hellbrâunliohgelb, Spitze der Schienen und die Tarsen sohwârzlich, Basaldrittel
des ersten Hintertarsengliedes brâunlichgelb. Vorderflügel hyalin, Adern überall schwarz.
Pterostigma grauweisslich getrübt, Enddrittel ganzlich grauschwarz. Stigmaschloss tief-

27-2
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schwarz. Metastigmalsaum grauweisslich, Endhâlfte schwârzlich. Zelle An im Basal
drittel gelbbraun, im Endsechstel dunkelbraun. Erster Abschnitt von rr brâunlioh
gesâumt, dreirnal so lang wie der zweite und so lang wie der dritte (Gabelstiel), In der
Mitte der Endhâlfte der Zelle Cu eine schwache brâunliche Fârbung, Zweiter Abschnitt

von cu:!. l! des ersten.
Kôrperlânge, 2i mm. Vorderfl ügellânge, 4 mm. Grësste Kopfbreite, 1·4 mm.
Loc. Seychellen. Mahé: nahe Morne Blanc, x.-xi. 1908, 13.

ANOPISTOSCENA, Enderl. 1912.

Anopistoscena, Enderlein, Zoolog. Anz., Bd. 39, 1912 , p. 298.

Typus: A. specularifrons, Enderl. 1912 (Seychellen).

Diese Gattung steht der Gattung Hemipsocus, Sel.-Longch., nahe und unterscheidet
sich von fur durch das Fehlen des absteigenden Teiles von cu:!., so dass also die Areola
postica mit der Zelle j}ia verschmolzen ist. Der aufsteigende Teil von CUI mündet in die
Media.

lm Vorder- und Hinterflügel ist Radialramus und Media eine Strecke weit ver
schmolzen. Fühler fast doppelt so lang wie der Vorderfiügel. Adern und Rand des
Vorderflügels behaart. Klaue mit einem kleinen Zâhnchen VOl' der Spitze.

3. Anopistoscena specularifrons, Enderl. 1912 (Taf. 14, Fig. 54).
Anopistoscena specularifrons, Enderlein, Zoolog. Anz., Bd. 39, 1912, p. 299.

Kopf breit und kurz, sehr steil abfallend, rôtlich braungelb bis hellrostgelb. Ocellen
rostrot. Die kleinen dichtgedrângten Ocellen stehen in der Mitte einer glatten vôllig
ebenen und fast etwas kantig begrenzten rundlichen Flache, die fast bis an die Augen
reicht und auch einen Teil der Stirn mit einnimmt. Clypeus mâssig stark gewëlbt, nach
hinten kaum abgesetzt, glatt. Clypeolus mâssig lang. Labrum doppelt so breit wie lang,
Ecken abgerundet. Augen mâssig klein, überhalbkugelig abstehend, unpubesciert,
schwarz. Fühler blassgelblich, nach der Spitze zu leicht gebrâunt ; dünn, fast doppelt
so lang wie der Vorderflügel, Pubescenz nach vorn zu mâssig kurz, dazwischen einzelne
lange senkrechte abstehende Haare, nach hinten zu sehr kurz. Kopfpubescenz mâssig
dicht, etwas struppig, gelblich.

Thorax rëtlich rostgelb, Pubescenz mâssig lang. Abdomen braun, Spitze rostgelb.
Beine dünn, besonders die Hinterschienen, Tarsen schlank und lang, 2. Hintertarsenglied
ca. 4-mal so lang wie das erste. Hinterschienen aussen mit einigen kurzen abstehenden
Bôrstchen.

Flügel aussen gerundet; hyalin. Am Ende des ersten Drittels eine sehr breite braune
Querbinde, die in der Costalzelle nur die hintere Hâlfte einnimmt, zuweilen aber auch
ganz fehlt und die hinten zuweilen auch etwas verkürzt ist; durch die Adern wird die
Binde mehr oder weniger in einzelne Flecke aufgelëst, die ganz schmal hyalin gesaumt
und irn Innern zuweilen etwas gelichtet wird. Die Zelle Ml ist braun und von hier bis
zum Scheitel des Pterostigma schliesst sich ein brauner Streifen an. Die Basis der Gabel
TT + m, cU:!. und cu2 sind fein braun gesâumt, Adern und Rand sind sehr blass, an den
braunen Stellen braun. Adern ziemlich dicht mit kurzer einreihiger Behaarung besetzt,
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Analis unpubesciert. Pterostigma klein und schmal, Scheitel flach und gerundet.
1'2+3 ca. 1! vom Radialgabelstiel. Die Verschmelzung von l'l'und m lange Hinterflügel
ohne braun. Adern sehr blass, Rand und Adern unpubesciert. 1'2+3 fast senkrecht den
Unterrand trefIend. Membran lebhaft in a11en Farben irisierend.

Kôrperlânge (trocken), ca. 2·5 mm. Vorderflügellânge, 3--3·1 mm.
Loc. Seyche11en. Silhouette: Plateau von Mare aux Cochons, ungefâhr 1000 Fuss hoch,

ix.190S, 2 Exemplare; in der Nâhe von Mont Pot-à-eau, ungefâhr 1500 Fuss hoch,
viii. 1905, 11 Exemplare. Mahé: Cascade Estate, ungefâhr SOO Fuss hoch und hëher,
x. 1905 bis i. 1909, 1 Exemplar.

lm Leben ist Kopf, Thorax und Abdomen lebhaft hellrot.

HEMIPSOCUS, Selys-Longchamps lS72.

4. Hemipsocus africanus, Enderl. 1907.

Diese Species ist bisher aus Ostafrika bekannt geworden. Das kleinere éJ hat hyaline
Flügel, etwas schmâlere Stirn und etwas lângere Pubescenz der Fühlergeissel. Das
grôssere ~ hat ockergelblich getônte Flügel, etwas breitere Stirn und etwas kleinere
Pubescenz der Fühlergeissel.

Loc. Seyche11en. Silhouette: nur ê ; Plateau des Mare aux Cochons, ix. 1905. Mahé:
Cascade Estate, ungefâhr SOO Fuss und hôher, x. 1905 bis i. 1909; nahe Morne Blanc,
ix.-x. 1905.

Cœciliidœ.

FÜLLEBORNIELLA, Enderl. 1902.

5. Fülleborniella comorensis, Ender!. 1905.

Diese von den Comoren bekannte Species liegt im weiblichen Geschlecht VOl'.

Loc. Seyche11en. Mahé: Cascade Estate, ungefâhr SOO Fuss hoch und mehr, X. 1905
bis i. 1909; nahe Morne Blanc, x.--xi. 1905.

KOLBEA, Bertkau.
Kolbia, Bertkau, Verh. naturhist. Ver. Rheinland. u. Westfalen, XXXIX, 1882, p. 128.
Kolbea, (cmend.) Enderlein, ZooI. Jahrb., Abt. Syst., XIV, 1901, p. 538, Fussnote.

6. Kolbea fenestristigma, nov. spec. (Taf. 14, Fig. 55).

d'~. Kopf gelbbraun, oft dunkler, mit grauschwarzen Fleckchen, Stemmaticum gross,
schwarz, ziemlich flach. Clypeus mit jederseits 6 schwarzen Lângslinien, die stark nach
vorn convergieren und so mit denen der anderen Seite eine Serie hinter einander liegender
V-formiger Figuren bilden. Clypeolus gelblich. Labrum glatt schwarz. Palpen schwarz,
2. und 3. Glied mit einigen kleinen gelblichen Flecken. Backen gelb, oben schwârzlich.
Fühler des d' gelbbraun mit sehr langer struppig abstehender Behaarung, die etwa 4-mal

so lang ist wie der Geisseldurchmesser; die beiden Basalglieder etwas he11er; beim ~

ist die Pubescenz kurz (etwa li des Geisseldurchmessers) und schrag. Augenabstand
des d' und ~ etwa 3-mal so gross als der Augendurclunesser. Augen des d' kaum gros.ser
als die des~. Thorax dunkelgelbbraun, oben poliert glatt und das Mesonotum tdef
schwarz. Abdomen dunkelbraun, oben VOl' der Spitze ein wenig gelblich. Beine hell
gelblich mit braunschwarzer Zeichnung und zwar, Schenkel mit je einem Querringe in
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der Mitte jeder H âlfte, Schienen mit je einem Querringe das 1. und 3. Sechstel und das
Endviertel einnehmend, Tarsen braunschwarz. Flügel vëllig hyalin, dunkelbraun
schwarz ist: das Pterostigma mit Ausnahme eines scharfbegrenzten ovalen grossen
Fensters in oder hinter der Mitte der Endhâlfte, Adern und Rand, Endachtel der Zellen
An und Ax. Âusserste Spitze von Zelle Cu bei CU 2 leicht gebrâunt, Alle Adern mit Aus
nahme von an mit langer einreihiger Behaarung, die des Randes sehr lang und am
Aussenrand sich kreuzend. Zweiter Abschnitt von rr doppelt so lang wie der erste.
Dritter Abschnitt (Radialgabelstiel) stark S-f5rmig gebogen. Areola postica gross, halb
kreisfôrmig, fur Scheitelabstand i der H ôhe, r 2 +3 parallel zu rI im Enddrittel des Ptero
stigma und nahe darangerückt. Hinterflügeladern unbehaart. Hinterfl ügel-Aussenrand
mit sich kreuzender Behaarung. Membran sehr lebhaft in allen Farben, besonders in
grün, irisierend.

Kôrperlânge, li mm. Vorderflügellânge, 2t mm.
Loc. Seychellen. Silhouette: nahe Mont Pot-à-eau, ungefâhr 1500 Fuss, viii. 1908.

Mahé: nahe Morne Blanc, x.-xi. 1908; Umgebung von Mare aux Cochons, ungefâhr
1500 Fuss hoch, 23. i. bis 2. Ü. 1909.

PSEUDOC2ECILIUS, Enderl. 1903.

7. Pseudocœcilius brevicornis, nov. spec. (Taf. 14, Fig. 56).

~. Kopf, Thorax und Abdomen matt weisslich knochenfarben mit schwach rosiger
Tônung. Scheitelnaht âusserst fein und hinten nirgends als Einkerbung zu bemerken.
Fühler noch blasser, mit sehr langer struppiger Behaarung, deren Lange das 4- zum Teil
auch das 5-fache des Geisseldurchmessers betrâgt, F ühlerlânge kaum ~ des Vorderflügels.
Augen nur in der Mitte etwas verdunkelt, Augenabstand fast das 4-fache des Durch
messers. Kopfbehaarung sehr lang und sehr struppig. Beine sehr blass. Flügel sehr
blass, brâunlichgelb. Randbehaarung sehr lang, am Aussenrand sich kreuzend an nackt.
Die übrigen Adern 2-reihig mit auffâllig, langen, borstigen, struppig abstehenden Haaren
besetzt. Areola postica flach, relativ klein, Scheitelhôhe gleich Abstand. Verhâltnis
der 3 rr-Abschnitte 2 : 1 : 3i. '2+3 halb so lang wie der Stiel. Membran mit duftigem
rosigem bis gelblichem Schimmer.

Kërperlânge, 1·2 mm. Vorderflügellânge, 1·7 mm.
Loc. Seychellen. Silhouette: nahe Mont Pot-à-eau, ungefâhr 1500 Fuss hoch,

viii. 1908, 1 ~.

P8. tesiaceus, Enderl. 1903, aus Neu Guinea hat sehr viel Àhnlichkeit mit dieser
Species, der Fühler ist jedoch l -~-mal so lang wie der Vorderflügel.

C2ECILIUS, Curt is 1837.

8. Oœeilius voov, nov. spec. (Taf. 14, Fig. 57).

&~. Kopf chitinfarben, glatt. Beim cr ist er stark gedunkelt bis dunkelbraun,
Clypeus schwarzbraun, Labrum schwarz. Fühler chitinfarben, Enden jedes Geissel
gliedes gebrâunt ; Pubescenz bei & und ~ âusserst kurz und fein, schrâg, Lange derselben
ist etwa t der Geisseldicke. Augenabstand beim cr das Doppelte, beim ~ ca. 21 des Augen
durchmessers. Augen des & wenig grôsser als die des ~. Thorax glatt chitingelb, beim c1
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stark verdunkelt. Abdomen ockergelblich, oben mit Ausnahme der Spitze stark gebrâunt
oder geschwârzt (vermutlich durch Schrumpfung l). Schenkel chitingelb, beim cr mehr
rostgelb bis rotgelb. Schienen schwarz bis braun. Tarsen ockergelblich, das 2. Glied
leicht bis stârker gebrâunt. Vorderfiügel: 1. Siebentel hyalin, 2. und 3. Siebentel über
deckt von einer tiefdunkelbraunen ganz vorn verblassten und verschmâlerten Querbinde,
die in der Zelle Cu einen grossen lang-ovalen hyalinen scharfbegrenzten Fenster-Fleck
trâgt, der die Binde aIs von oben nach unten fiachgedrucktes a erscheinen lâsst, das
nicht ganz den Vorderrand erreicht, den nur ein distaler schmaler Balken als "Schluss
haken" des a erreicht. lm 4. Siebentel eine hyaline scharfbegrenzte von der Mitte ab
nach hinten verschmâlerte Querbinde. Das 5. bis 7. Siebentel wird von einer V-fOrmigen
Zeichnung ausgefüllt, die aus einer proximalen und einer Randbinde, die sich hinten
ber ühren, gebildet wird und die einen weisslich hyalinen Keilfleck einschliessen, dessen
Basis auf dem Vorderrande ruht und am Ende des 2. Drittels des Pterostigma beginnt
und bei r4+5 endet. Adern dunkelbraun, auf den hyalinen Stellen hyalin. Pterostigma
am Ende des 2. Drittels hinten mit einer scharfen rechtwinkeligen Ecke (r1 ) . Areola
postica sehr steil und hoch, Hôhe 2t des Abstandes, Scheitel halbkreisfôrmig abgerundet.
Adern und Rand einreihig kurz behaart. Analis nackt, Hinterflügel hyalin, leicht
gebrâunt, Adern blassbraun; Randbehaarung ziemlich lange lm Vorderflügel ist der
zweite Abschnitt von rr 1t des ersten Abschnittes, und ides ersten m-Abschnittes. Stiel
der rr-Gabel ! von r 2 +3 und sehr schwach wellig. Membran in allen Farben irisierend.

Kërperlânge, 1,9-2,3 mm. Vorderflügellânge, 3·2 mm.
Loc. Seychellen. Silhouette: Plateau von Mare aux Cochons, ungefâhr 1000 Fuss

hoch, ix. 1908; nahe Mont Pot-à-eau, 1500 bis 2000 Fuss hoch, viii. 1908. Mahé: nahe
Morne Blanc, x.-xi. 1908; Mare aux Cochons, ungefâhr 1500 Fuss hoch, 23. i. bis 2. ii, 1909.

Der Name dieser Art entsteht dadurch, dass man die Zeichnung des Vorderflügels auf
dem linken va, auf dem rechten av liest und beide verbindet, also VOOV.

9. Cœcilius vau, nov. spec.

~ . Kopf glatt rostgelb, Clypeus und Labrum etwas dunkler, letzteres nach vorn
verbreitet, an den Ecken abgerundet und vorn geradlinig. Augen halbkugelig abstehend,
ihr Abstand etwa das Doppelte des Durchmessers. Augeninnenrand etwas gewëlbt, nach
hinten divergierend (spitzwinkelig). Fühler hellchitingelb, Pubescenz sehr kurz, schrâg,
etwa i- des Durchmessers der Geissel. Thorax rostgelb, Abdomen ebenso, aber teilweise
verdunkelt (Schrumpfung I), Beine rostgelb. Vorderfiügel hyalin, hellbraun ist eine
schmale Querbinde am Ende des 2. Drittels des Pterostigma, die sich hinten mit einer
Aussenrandbinde von ml ab verbindet und eine V-fOrmige Zeichnung darstellt. Hell
braun ist ferner Zelle Ax und die hintere Hâlfte (also ein Saum Iângs ax) von Zelle An.
Areola postica abgerundet rechtwinkelig, Scheitelhôhe li des Abstandes. 3. rr Abschnitt
2t des ersten, dieser so lang wie der zweite. 3. Abschnitt wenig langer als 1'2+3' Adem
blassbraunlich, an den braunen Stellen hellbraun. Hinterfiügel sehr blass. Membran

sehr lebhaft in allen Farben irisierend.
K6rperlange, 1·6 mm. Vorderfiügellânge, 3 mm.
Loc. Seychellen. Silhouette: Plateau von Mare aux Cochons, ungefâhr 1000 Fusa

hoch, ix. 1908, 1 ~.
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10. Oœcilius interruptus, Enderl. 1908.

~. Augen sehr Idein, schwarz, Abstand etwa 5-6-mal so lang wie der Durchmesser.
Kôrperfarbe gelbbraun bis schwârzlioh, glatt. Diese Art war bisher nur von den Comoren
bekannt.

Loc. Seychellen. Silhouette: Plateau von Mare aux Cochons, ungefâhr 1000 Fuss
hoch, ix. 1908. Mahé: Cascade Estate, ungefâhr 800 Fuss bis 1500 Fuss hoch, x. 1908
bis Ü. 1909; nahe Morne Blanc, x.-xi. 1908.

Il. Gœcilius protritus, nov. spec.

~. Kopf, Thorax und Abdomen glatt dunkelbraun. Fühler dünn, braun mit langer,
buschiger, ziemlich steil schrâg stehender, dichter, Behaarung, deren Lange etwa It der
Geisseldicke. Beine gelbbraun, Schenkel etwas rostgelb getëmt. Augenabstand 2t des
Durchmessers. Flügel gleichmâssig braun. Hinterflügel etwas blasser. lm Vorderflüge]
ist etwas dunkler das Pterostigma, der Metastigmalsaum, ein verwaschenes Fleckchen
am Ende von CUI' je ein Saum an CU, am ersten Abschnitt von m und rr. Stigmaschloss
dunkelbraun, dahinter eine blassere Stelle, ebenso bei CU2• Areola postica ganz flach
und niedergedrückt, CUI endet in der Mitte zwischen CU2 und ma, Scheitelabstand lt
der Rohe. 1. Abschnitt von rr ist Il- des zweiten, t des dritten Abschnittes, und ! des
1. m-Abschnittes. rr-Gabelstiel fast so lang wie r4+5' an unbehaart. Adern zart, l-reihig
behaart, Rand krâftdg pubesciert, die Pubescenz des Aussenrandes sich nicht kreuzend.
Membran tief ehern irisierend, besonders violett und rot.

Kôrperlânge, 1·2 mm. Vorderflügellânge, 2 mm.
Loc. Seychellen. Silhouette: Plateau von Mare aux Cochons, ungefâhr 1000 Fuss

hoch, ix. 1908, 1 ~.

Die Form der Areola postica ist der der Gattung Pseudocœcilius sehr âhnlich und
stark genâhert, aber die sonstigen Charactere sind ausgesprochen die von Gœcilius.

12. Gœcilius imbecillus, McLachlan 1866.

~~. Die Unterschiede von G. crassicornis sind die folgenden. Farbe mehr blass gelblich.
Labrum nicht verdunkelt. Geissel bei ~ und ~ viel dünner; Pubescenz langer, etwa 80

lang wie die Geisseldicke. Endhâlfte der Gcissel etwas schwârzlich verdunkelt. Endteil
von eUtsehr steil, fastsenkrecht und am Ende des 1. Drittels des Zwischenraumes zwischen
c~ und ma endend. Areola postica sehr klein, halbkreisfërmîg, Schcitelabstand 1!der Rohe.
Verhâltnis der rr-Abschnitte ist Il :1 : 4. rI am Pterostigma gleichmâssig flach gerundet.
Verhâltnis des Augenabstandes zum Augendurchmesser ist beim ~ 2 : l, beim ~ ! : 1.

Kôrperlânge ~, 1 mm.; ~, 1·1 mm. Vorderflügellânge ~, 2 mm.; ~, 2l- mm.
Loc. Seychellen. Silhouette: nahe Mont Pot-à-eau, ungefâhr 1500 Fuss hoch, viii.

1908. Mahé: Cascade Estate, 800 Fuss und hôher, x. 1908-i. 1909; Umgebung von Mare
aux Cochons, ungefâhr 1500 Fuss, 26. i.-2. ii. 1909. Anonyme r. . 9. i. 1909.

Ob sich diese Stücke wirklich auf G. imbecillus beziehen lassen oder nicht kann nach
der unten wiedergegebenen Diagnose von McLachlan nicht sicher entschieden werden.
Für den Fall, dass es nicht zutrifft, schlage ich für diese Species den Namen G. mahensis
vor.
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Die Diagnose McLachlan's (Trans. Ent. Soc. London, 3 Sel'. v, 1866, p. 351) lautet:
"Pallide flavidus; antennarum dimidio apicali abdomineque infuscatis; alis pallide

flavidis, venis vix obscurioribus, pterostigmato elongato-ovali; pedibus pallide flavis.
Exp. alar. 2! lin. Habitat in Mauritio. In Mus. Oxon."

13. Cœcilius crassicornis, nov. spec. (Taf. 14, Fig. 58 und 59).

cl' ~. Kopf, Thorax und Abdomen glatt und hellchitingelb. Verhâltnis des Augen
abstandes zum Durchmesser beim ~ 2t : 1, beim cl' i : 1. Augen des cl' schwarz, stark
kugelig abstehend. Fühler des cl' dunkelbraun, bei hellen Exemplaren an der Basis
gelblich. Geissel ungewëhnlich dick; erstes Geisselglied am dicksten, Dicke hier etwa
die Hâlfte des Augenabstandes; Pubescenz sehr dicht und sehr kurz, Lange nul' etwa
!-i des Geisseldurchmessers, auch beim Fühler des ~, der gelblich und hâufig in der
Endhâlfte mehl' oder weniger gebrâunt ist, dünn. Am Ende jedes der Geisselglieder
vorn ein steileres und lângeres Haar. Die blassen Fühler, besonders bei den j, erscheinen
weniger dick, weil dann die blasse Pubescenz nicht so zur Geltung kommt, wie die
dunkelbraune. Beine rostgelb, 2. Tarsenglied geclunkelt; Klauen schwarz. Flügel und
Adern hell ockergelblich. Areola postica mit ziemlich eckigem Scheitel (abgerundet
rechtwinkelig), aber auch mehr abgerundet, absteigender Teil von CUI hâufig parallel zu
m3, gerade und ein wenig distal der Mitte zwischen CU2 und 111,3 endend. Scheitelabstand
i der Hëhe. Pterostigma mit stumpfer etwas abgerundeter Ecke am Ende des zweiten
Drittels. Verhâltnis der 1T·Abschnitte etwa 2 : 1 : 3, Ofter aber auch der 2. Abschnitt
kürzer, vereinzelt auch langer. 1.2 +3 meist etwas langer als der Stiei und etwas an rI gerückt
und diesem im Endteil parallel. an sehr spârlich behaart. Membran in sehr hellen Farben
irisierend.

Kërperlânge cl' , 1·5 mm.; ~ , 1·6 mm. Vorderfl ügellânge cl' , 2·7 mm.; ~, 2·6 mm.
Loc. Seychellen. Silhouette: Plateau von Mare aux Cochons, ungefâhr 1000 Fuss

hoch, ix. 1908; nahe Mont Pot-à-eau, ungefâhr 1500 Fuss hoch , viii. 1908. Mahé: nahe
Morne Blanc, x.-xi. 1908. Anonyme 1.: i. 1909, von einem blühenden Baum (Ordnung

Malvacees) auf dem Strand.

14. Oœcilius seqchelieneis, nov. spec. (Taf. 14, Fig. 60).

cl'~. Kopf, Thorax und Abdomen glatt braunschwarz. Pubescenz kurz, Scheitel und
Hinterhaupt beim ~ an der Scheiteinaht auffâllig ausgeschnitten (mit scharfer Einker
bung). Fühlergeissel ockergelb, beim cl' auffâllig dick mit sehr dichter schragstehender
hellgelblicher Pubescenz deren L ânze etwa wie die Geisseldicke; beim ~ die nul' mit, b

dichter schrâgstehender hellgelber Pubescenz, deren Lange etwa ! der Geisseldicke ist.
Augen schwarzbraun, beim ~ halbkugelig abstehend, beim cl' fast kugelig; Augenabstand
beim cl' etwa .~ des Augendurchmessers, beim ~ etwa 2t desselben. Beine braun, End
drittel der Mittelschiene, Endviertel der Hinterschiene und alle Tarsen blass ockergelb.
Trochanter rostrot. Klauen tiefschwarz. Vorder- und Hinterflügel beim ~ auffâllig und
gleichmassig dunkelbraun, beim cl' sind beide blasser und nur das Pterostigma, der
Metastigmalsaum und ein undeutlicher Saum am absteigenden Teil von CUI dunkler
braun. Areola postica klein, kurz, etwas langer ais hoch, Hôhe gleich Sc~eitelabst~nd.
Erster Abschnitt von rr beim ~ 4-mal so Jang wie der zweite und ides dritten; beim cl"

T
28
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erster 1i- des zweiten und etwa ! des dritten. Vorderflügelachsel rostfarben. Membran
aller Flügel düster blau bis rot irisierend.

Kôrperlânge g , 1·4 mm.; ~, 1·8 mm. Vorderflügellânge j , 2·2 mm.j ê, 2·1 mm.
Loc. Seychellen. Silhouette; Plateau von Mare aux Cochons, ungefâhr 1000 Fuss

hoch, ix. 1908, 1 6'. Mahé: Cascade Estate, ungefâhr 800 Fuss hoch und hôher, x. 1908
bis i. 1909, 1 ~'

SCOTTIELLA, nov. gen.

Typus: S. micans, nov. spec. (Seychellen).

rr und m. in Vorder- und Hinterftügel eine lange Strecke verschmolzen. Areola
postica langgestreckt und auff âllig flach. Media im Vorderflügel nul' 2-astig. Adern
2-reihig behaart, Band einreihig behaart, auf dem Aussenrand zwei sich kreuzende
Reihen. Analis unbehaart. lm Hinterflügel sind die Adern unbehaart, der Rand zum
Teil 2-reihig behaart.

Pseudocœeilius, Enderl. 1903, hat eine 3-astige Media und bei Polypsocus, Hag. 1866,
ist im Vorderfl ügel 1T und ni durch Querader verbunden.

Gewidmet wurde diese auffâllige Gattung dem eifrigen Sammler auf den Seychellen
Herr Dr Hugh Scott.

15. Scottiella micans, nov. spec. (Fig. 2; Taf. 14, Fig. 61).

6'~' Kopf, Thorax und Abdomen glat t gelbbraun, Kopf hâufig dunkler bis schwarz
brâunlich. Augen dunkel, halbkugelig abstehend, beim 6' etwas grôsser und stârker
abstehend, Augenabstand beim 6' ca. 2t, beim ~ ca. 4 des Augendurchmessers. Fühler

Fig. 2. Scottiella micans, 'jl. Vorder- und Hinterflügel. Vergr. 53 : 1.

fein, Pubescenz schrâg struppig abstehend, bei 6' und ~ ca. 2-3-mal so lang wie die
Geisseldicke. Kopfbehaarung struppig. Beine hell braungelb. Vorderflügel gleiohmâssig
hellbraun, Pterostigma und Areola postica braun. Letztere flach, Rohe li des Abstandes,
c~ endet proximal des Mediangabelpunktes. Adern braun. Ader- und Randpubescenz
ziemlich lange Hinterflügel leicht grau getrübt, Adern hellbraun. lm Vorderftügel ist
der erste Abschnitt von rr wenig kürzer als der zweite und so lang wie der erste Median
abschnitt. Radialgabelstiel ca. Il von r 2 +3 , diesel' Ast ziemlich steil nach vorn gerichtet
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und rI genâhert. m ca. 2i bis 3 von ~. Membran tief und düster in allen Farben lebhaft
irisierend.

K ërperlânge j, 1 mm.r ê, 1·2 mm. Vorderflügellânge g , 1·5 mm.j ê, 1·7 mm.
Loc. Seychellen. Mahé: nahe Morne Blanc, x.-xi. 1908; Hochwald von Morne Blanc

und Morne Pilot, ungefâhr 2000 Fuss, xi. 1908.

28-2

PERIPSOCUS, Hagen 1866.

18. Peripsocus reicherii, Ender!. 1903 (Taf. 14, Fig. 62).

eN. Die vorliegenden Stücke stimmen mit den Originalstücken aus Hinter-Indien
(Singapore) überein. Das noch unbekannte ~ hat auffâllig grosse kugelfôrmig abstehende
Augen mit sehr grossen Ommatidien, ihr Abstand von einander ist kaum die Hâlfte
ihres Durchmessers. Beim ~ ist der Augenabstand von einander etwa das 5-fache des

Augendurchmessers.
Loc. Seychellen. Silhouette: Mare aux Cochons, und Wald dicht oberhalb, 1000 Fuss

und hôher, ix. 1908; nahe Mont Pot-à-eau, ungefiihr 1500 Fuss, viii. 1908. Mahé: nahe

Morne Blanc, x.-xi. 1908.

16. Scottiella hirsuticornis, nov. spec.

~. Kopf ockergelblich, glatt. Augen dunkel, Augenabstand etwa 3-mal so lang wie
der Augcndurchmesser. Fühler braungelb; Behaarung sehr lang und struppig abstehend,
etwa 4-mal so lang wie die Geisseldicke. Thorax und Abdomen glatt gelbbraun, ersterer
ctwas verdunkelt. Beine hell ockergelblich. Vorderfiügel leicht brâunlichgelb getrübt,
Pterostigma ockergelb, Areola postica leicht gebrâunt, Scheitelhôhe letzterer wenig
grësser aIs der Abstand. Adern hell braungelb. Zweiter Abschnitt von rr etwa li des
ersten. Radialgabelstiel li von r 2 +3 • Mediangabelstiel 1! von ml' Membran âusserst
intensiv in allen Farben irisierend.

Kërperlânge, 1·1 mm. Vorderfiügellânge, 1·6 mm.
Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800-1500 Fuss hoch, 1909, 1~.

17. Scottiella compta, nov. spec.

~. Kopf, Thorax und Abdomen glatt gelbbraun. Clypeus sehr fiach. Labrum dunkler.
Augen halbkugelig abstehend, ihr Abstand etwa das 4-fache des Augendurchmessers.
Fühler blass gelbbraun; Pubescenz schrâg, lang und struppig abstehend, Lange der
Pubescenz etwa 2t des Geisseldurchmessers. Kopfbehaarung etwa doppelt so lang wie
diese, struppig abstehend. Beine hell rôtlich brâunlichgelb, an den Knieen anscheinend
etwas verdunkelt. Vorderflügel blass brâunlich, 1. und 3. Fünftel hyalin, 2. Fünftel und
die Basalhâlfte des 4. Fünftels etwas dunkler braun. Letztgenannte Querbinde im
Pterostigma und in der Areola postica noch dunkler. Adern hellbraun, Behaarung
gelblich und auffiillig lang. Membran sehr lebhaft in allen Farben irisierend. Radial
gabelstiel schwach S-fërmig gebogen und etwa li von 1'2+3' Hëhe der sehr fiachen Areola
postica etwa 1! des Abstandes. Mediangabelstiel etwa 2t von m2 • 1. und 2. Abschnitt

von rI' gleichlang.
Kôrperlânge, 1i mm. Vorderfiügellange, 2i mm.
Loc. Seychellen. Silhouette: nahe Mont Pot-à-eau, ungefiihr 1500 Fuss hoch, viii.

1908, 1 ~ .



218 PERCY SLADEN TRUST EXPEDITION

ECTOPSOCUS, McLachlan 1899.

19. Ectopsocus ferrugineiceps, Enderl. 1907.

Diese.Art, bisher nur von den Comoren bekannt, findet sich auch auf den Seyche11en.
Loc. Seychellen. Silhouette: nur <j2 ; Mare aux Cochons, Plateau und Wald oberhalb

1000 Fuss und hôher, ix. 1908. Mahé: Cascade Estate, 800 bis 1500 Fuss, x. 1908 bis
ü.1909.

Myopsocidre.

RHA.PTONEURA, Enderl. 1910.

20. Rhaptoneura muscosa, nov. spec. (Taf. 15, Fig. 63).
éN. Kopf gelbbraun, Stirn vorn und an der Scheitelnaht hâufig gedunkelt. Scheitel

breite bei cr- und <j2 ca. 2t des Augendurchmessers. Augen bei cr- und <j2 gleich gross und
halbkugelig abstehend. Grôsste Kopfbreite des <j2 1! mm. Clypeus mit zahlreichen sehr
feinen dunklen L ângslinien. Spitze der Palpen schwârzlich, Fühlergeissel dünn mit
mâssig langer schrâgabstehender Behaarung, beim cr- ist die Pubescenz dichter, fast
senkrecht abstehend und ca. 4-mal so lang wie der Geisseldurchmesser. Thorax und
Abdomen mehr oder weniger dunkel gelbbraun. Mesonotum mehr oder weniger stark
geschwârzt, Beine braungelb, Schenkel oben gedunkelt, Spitze der Schienen und das
2. und 3. Tarsenglied schwârzlieh, 1. Tarsenglied fast ockergelb. Vorderflügel dicht und
für die Gattung charakteristisch gefleckt, dunkel, Aussenrandzellen einfarbig schwarz
grau und nur eine hyaline Punktlinie para11el zum Rand halbiert diese fast. Ptero
stigma dunkelbraun, wenig he11 gefleckt. Stiel der Areola postica punktfôrmig. rr und m
eine sehr kurze Strecke vereinigt, Beim cr- ist die Flügelfarbung viel sehwârzer und mit
viel weniger hellen Punkten.

Kërperlânge 6, 2i-2i mm.; <j2 , 3 mm. Vorderflügellânge cr-, 4 mm.; <j2 , 4t-5 mm.
Loc. Seychellen. Silhouette: Plateau des Mare aux Cochons, ungefâhr 1000 Fuss

hoch, ix. 1908. Mahé: nahe Morne Blanc, x.-xi. 1908.

PHLOTODES, Enderl. 1910.

21. Phlotodes lichenosa, nov. spec. (Taf. 15, Fig. 64 und 65).

cr-<j2. Kopf he11 braungelb mit gelbgrauem Reif; etwas langgestreckt dreieckig, beim J
kürzer. Augen stark gedunkelt, beim 6 ist der Durchmesser so lang, beim <j2 halb sa
lang, wie die Scheitelbreite. Augeninnenrânder des <j2 stark nach hinten divergierend
(nahezu rechtwinkelig) und schwach gebogen, die des cr- stârker gebogen und viel stârker
divergierend (stumpfwinkelig). Augen des cr- eifôrmig, Achsen nach hinten zu recht
winkelig divergierend. Scheitel kurz und Kopf daher von oben gesehen sehr kurz.
Grôsste Kopfbreite des d' 1 mm., des <j2 1·1 mm. Palpen dunkelbraun. Clypeus ohne
dunkle Lângslinien. Clypeolus und Labrum poliert glatt dunkelbraun. Fühler hell
brâunliehgelb mit rostgelbem Anflug; die schrâge Pubescenz des <j2 etwa 2-2i-mal, die
dichte und senkrecht abstehende des cr- etwa 4-mal, so lang wie der Geisseldurchmesser.
Thorax und Abdomen matt rostgelblich. Schenkel rostgelblich. Schienen und Tarsen
hell brâunlichgelb, âusserste Spitze der Schiene rostbraun, 2. und 3. Tarsenglied schwarz-
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lich. Vorderflügel ockergelblich mit rostgelbem Anflug; Adem rostgelb; dicht mit hell
braunen bis braunen Spitzflecken überdeckt, die sich an einigen Stellen zu Fleckzeich
nungen ordnen und zwar: L, Pterostigma dunkelbraun mit wenig hellen Flecken; 2., in
der Mitte der Basalhâlfte des Hinterrandes beginnt eine schmale Querbinde, die sich
nach vom sehr stark verbreitet, so dass sie die Basalhâlfte des Pterostigma mit ein
schliesst, deren Seitenrânder kurzwellig, scharf und dunkelbraun sind, und deren hintere
Hâlfte (hinter m) dunkelbraun, deren vordere hellbraun ist, indem hier die Punkte
weitlâufig geordnet sind; 3., die Endhâlfte der Zelle Rs dicht braun; 4., etwa in der Mitte
der Randzellen je ein Querfleckchen über [ede Ader hinweg. Beim d' ist die Zeichnung
weniger ausgesprochen, auch bei manchen P. Hinterflügel hyalin, Adern sehr blass
gelblich, die Adern der Umgebung der Zelle R schwârzlich braun. Vorderrand mit blass
brâunlichen Punktflecken. Areola postica sehr schmal mit m verschmolzen. 1'1' und m
eine kurze Strecke verschmolzen, auch im Hinterflügel.

Kërperlânge d', li mm.; ~, 21 mm. Vorderflügellânge d', 31 mm.; ~, 4i mm.
Loc. Seychellen. Silhouette: Plateau des Mare aux Cochons, ungefâhr 1000 Fuss

hoch, ix. 1908; Mont Pot-à-eau, ungefâhr 1500 Fuss hoch, viii. 1908. Mahé: nahe Morne
Blanc, x.--xi. 1908.

Empheriidre. Deipnopsocinre.
EMPHERIELLA, Enderl. 1912.

Empheriella, Enderlein, Zoolog. Anz., Bd. 39, 1912, p. 305.

Typus: E. denervosa, Enderl. 1912 (Seychellen).

Gattung der Familie Empheriidœ und gehôrt mit den Gattungen Deipnopsocus,
Enderl. 1903, und Eosilla, Rib. 1908, in die Subfamilie Deipnopsocinœ.

Das Flügelgeâder ist sehr verblasst und nicht sehr deutlich, besonders im Vorderflügel.
Costalzelle sehr breit. Die Subcosta geht in kurzen Bogen nach vorn zu bald an die Costa.
Pterostigma sehr gross. Der Stigmasack lang und spitz. Radialgabel ziemlich kurz, der
Stiel nahe der Basis durch eine Querader mit dem Scheitel des Pterostigma verbunden,
die aber sehr wenig deutlich ist. Radialgabelstiel entspringt zwischen ml und m2 und die
Media erscheint von hier ab basalwârts mit dem Radiaramus verschmolzen. Cubital
gabel sehr lang und sehr breit, Stiel sehr kurz. Die Axillaris endet nahe dem Analis.

Adern, Membran und Rand behaart.
Hinterflügel ohne Radialzelle R. 1'1 fehlt. Radialgabel gross. Media und Cubitus

einfach. Adern, Membran und Rand unpubesciert. Vorder- und Hinterflügelmembran

mit zerstreuten Microtrichen.
4. Glied des Maxillarpalpus kraftig und fast Jeilformig verbreitet; 2. Glied mit spitzen

Sinneskolben. Schenkel verbreitet und dorsoventral abgeflacht. Ocellendreieck mâssig
grosso Geisselglieder circa 4-6-ma.I so lang wie dick. Innere Maxillarlade am Ende zwei
spitzig. Tarsen 3-gliederig. Klauen zart und wie es scheint ungezâhnt, Basalanhang

fadenformig. Augen unbehaart, nicht vorgewolbt.

22. Empheriella deneroosa, Endel'!. 1912 (Fig. 3,4, 5; Taf. 15, Fig. 66).
Empheriella denervosa, Enderlein, Zoolog. Anz., Bd. 39, 1912, p. 305.

Kopf mit den Palpen, Thorax und Beine glatt tiefschwarz, Fühler gelb~chbraun.
Tarsen braun. Abdomen dunkelbraun. Vorderflügel poliert glatt, schwarz, mit rauhen
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Kërnohen besetzt; ein wenig elytrenartig gewëlbt und rot bis grün irisierend. Hinter
flügel blass grau, grün bis rôtlich irisierend. Kôrperpubescenz spârlich, sehr fein und
kurz.

Kôrperlânge, 1·2 mm. Vorderflügellânge, 0·9 mm. Lange der Hintertibie, 0·21 mm.
Lange des 1. Hintertarsengliedes, 0·13 mm. Lange des 2. Hintertarsengliedes, 0·04 mm.
Lange des 3. Hintertarsengliedes, 0·04 mm.

Fig. 3. Empheriella denervosa.
Flügelgeâder, Vergr. 70 : 1.

Fig. 4. Empheriella dener-
uosa, Maxillarpalpus.
Vergr. 370 : 1.

Fig. 5. Empheriella denervosa.
Innere Maxillarlade. Vergr.
370 : 1.

Loc. Seychellen. Silhouette: Mare aux Cochons, ungefâhr 1000 Fuss hoch, ix. 1908,
2 Exemplare, auch 5 Exemplare vom Palmenblattdach des Hauses, 15. ix. 1908*; in
der Nâhe von Mont Pot-à-eau, ungefâhr 1500 Fuss hoch, viii. 1908, 1 Exemplar von
langem Gras in kultiviertem Boden.

Tapinellinœ.

BESTIl.\-IMUNGSTABELLE DER GATTUNGEN DER SUBFAMILIE TAPINELLINlE.

1. Hinterflügel voll entwickelt ...
Hinterflügel mehr oder weniger reduciert oder fehlend

2. Basalzelle durch Querader geschloseen. AreoIa postica breit und flach

Basalzelle offen. AreoIa postioa schmal und hoch. cr von:

3. Cubitus gegabeIt. Media 3-astig, RadiaIramus gegabeIt...
Cubitus und Radialramus ungegabeIt

2

3
Tapinella, Ender!. 1908.

[Typus: T.formosana, Ender!.
1908, Formosa.]

Psoquilla, Hag. 1866 t.
[Typus: P. marginepunctata,

Hag. 1866, Süd- und Nord-
Amerika.]

4
5

• On this occasion many specimens of Empheriella denervosa were beaten from the palm-leaf thatch of the hut,
in company with numbers of a Lathridiid beetIe, Metophthalmus albofasciatus, Reitter, but only five exampIes
of the Empheriella have been preserved.-H. S.

t Bynonym ist Heteropsocue, Verri1l1903.
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4. Basalzelle (R) durch rm-Querader geschlossen, kleine Discoidalzelle vorhanden

Basalzelle und Discoidalzelle fehlen (cr mit 4 gross entwickelten Flügeln)

5. Basalzelle (R) durch rm-Querader gescWossen, ebenso eine kleine Discoidalzelle
durch eine rrm-Querader abgescWossen. Media 2-3-iistig

Basalzelle und Discoidalzelle fehlen, Nur ein ungegabelter Radialramus und
eine .~gegab~~te Media vorhanden, beide nahe der Flügelbasis in kurzem Stiel
vereinigt. Flugel lang und sehr schrnal (bandfôrrnig) ...

Gambrella, nov. gen.
[Typus: G. pilipenniB, nov.

spee., Seychellen.)

Psoquilla, Hag. 1866.
[Typus: P. marginepunctata,

Hag. 1866, Süd- und Nord
Amerika.]

Psocathropos, Rib. 1899.
[Typus: P. Lachlani, Rib.

1899, Italien.)

Dorypteryx, Aaron, 1884.
[Typus: D. pallida, Aaron

1884, N ordamerika, Europa.]

GAMBRELLA, nov. gen.

Typus: G. pilipennis, nov. spec.

Cubitus gegabelt. Media 3-iistig. Radialramus gegabelt. Die Basalzelle R durch die
Radiomedianquerader geschlossen, Discoidalzelle also vorhanden, hier aber sehr klein.

Rand und Adern mit auffâllig langen borstig abstehenden Haaren besetzt. Hinter
flügel feWen beim Typus.

Fig. 6. Gambrella pilipennis. Vorder- und HinterfiügeI. Vergr. 100 : 1.

23. Gambrella pilipennis, nov. spec. (Fig. 6).

Kopf matt braungelb. Stirn und Scheitel mit auffâllig langen, struppig abstehenden
nach hinten gekiimmten graugelblichen Haaren. Augen schwarz. Augenabstand fast
das vierfache des Augendurchmessers. Clypeus sehr gross und lang, stark gewëlbt,
poliert glatt, gelbbraun und mit âhnlichen nach vorn gekiimmten Haaren. Labrum
dunkel gelbbraun, gross, gewôlbt, poliert glatt. Fühlergeissel besonders oben mit langer
schragstehender Pubescenz, die etwa 3-mal so lang wie der Durchmesser der Geissel ist;
Spitzc [odes GHedes verdunkelt. Thorax gelbbraun mit rostgelbem Ton, oben mit krâftiger
Pubescenz. Abdomen gelbbraun. Beine gelblich, Schenkel gebriiunt, besonders nach
dem Ende zu, Hinterschenkel anscheinend in der Mitte gebriiunt. Tarsen sehr blass,
Basalhiilfte des 1. Gliedes gebriiunt. Schienen nach der Spitze zu gebrâunt. Flügel
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hyalin, Adern hell braungelb, Pubescenz graugelblich. Radialgabelstiel so lang wie
r2 +3 • rI am Pterostigma li des die Basis desselben abschliessenden Teiles von sc. cu2

3-mal so lang wie cu. Membran in allen Farben irisierend.
Kôrperlânge, 1 mm. Vorderflügellânge, 1·2 mm.
Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800 bis 1500 Fuss hoch, 1909, 1 if.

Lepidopsocidee. Perientominee.

SOA, Enderl. 1904.

24. Soa flaviterminata, Enderl. 1906.

Die vorliegenden Exemplare von den Seychellen kann ich nicht von denen von Ceylon
unterscheiden.

Loc. Seychellen. Mahé: Gegend oberhalb Port Glaud, ungefâhr 500-1000 Fuss hoch,
5. xi. 1908; Cascade Estate, ungefâhr 800 bis 1500 Fuss, x. 1908-n. 1909; nahe Morne
Blanc, ungefâhr 1000 Fuss hoch, x.-xi. 1908 und 3. ii. 1909 ("Numerous among dead
leaves on the ground among shrubs, in a ravine behind the house."-H. S.). Silhouette:
nahe Mont Pot-à-eau, ungefâhr 1500 Fuss hoch, viii. 1908.

NEPTICULOMIMA, Enderl. 1906.

25. Nepticulomima scottiana, nov. spec. (Fig. 7, 8; Taf. 15, Fig. 67).

if. Kopf hell braungelb, am Augenrand dunklere Punktfleckchen. Abstand der
hinteren Ocellen vom Augenrand 1 Ocellendurchmesser. Ocellendreieck stumpfwinkelig,
fast rechtwinkelig. Fühlergeissel âusserst dünn, Pubescenz struppig und circa das
3-fache der Geisseldicke lange Thorax und Abdomen gelbbraun, ersterer zuweilen stark
gedunkelt. Mesonotum mit gelblich grauweisser Beschuppung und Behaarung. Trochanter

sca

::---------~...........,~-_~-------7m, 00
Fig. 7. Nepticulomima scouiana. Geâder. Vergr. 35 : 1. Fig. 8. N epticulomima scoüiana.

Vorderfiügelschuppen. Vergr.
370 : 1.

blass gelblich. Schenkel braungelb mit brâunlichem Anflug. Vorderschiene hellbraun,
Mittelschiene dunkelbraun, beide mit gelbem Endfünftel. Hinterschiene schwarzbraun,
3. und 6. Sechstel hellgelblich, oft mit weisslichem Anflug. Die Schienendornen braun,
auf den gelben Stellen gelblich. Flügel hyalin, Adern sehr blass, braungelb. Vorder
flügelbeschuppung sehr hell weisslich brâunlichgelb mit gelblichem Seidenglanz, da
zwischen zahlreiche braune Schuppen, die sich im 3. Achtel zu einer braunen Querbinde
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verdichten, wâhrend das 4. Achtel eine weisslich brâunlichgelbe Querbinde darstellt; die
Abgrenzung beider von einander ist scharf und hier ist auch der Farbgegensatz am
stârksten, Am Ende des 5., 6. und 7. Achtels findet sich am Vorderrande noch je ein
kleinerer weisslich brâunlichgelber Randfieck. Âusserste Flügelspitze wieder mehr braun.
Randbehaarung graugelblich, an der Spitze gebrâunt. Hinterfiügel hyalin, Randbe
haarung hell braungelb, Membran sehr lebhaft irisierend.

Flügel (Fig. 7) relativ breit, mâssig zugespitzt. Pterostigma relativ kurz, rI ziemlich
kurz und steil. r2 mit rr eine kurze Strecke verschmolzen. rI fast li des Stieles. r2 +3 im
Hinterflügel fast das 3-fache des Stieles. Vorderfiügelschuppen (Fig. 8) wenig in der Grosse
differierend, mehr oder weniger gedrungen eifôrmig, am Ende ein wenig abgestutzt,
aber stark abgerundet an den Ecken.

Kôrperlânge, 1,1-1,4 mm. Vorderflügellânge, 2·2 mm.
Loc. Seychellen. Mahé: Cascade Estate, 800 bis 1500 Fuss, x. 1908 bis ii. 1909; nahe

Morne Blanc, x.-xi. 1908.
Gewidmet wurde diese Species dem Sammler Herm Dr Hugh Scott.
N epticulomima essigkeana, Enderl. 1906, aus Ceylon ist dieser Species sehr âhnlich.

Die Flügelzeichnung stimmt fast vôllig mit dieser Species überein. Die Schuppen des
Vorderfiügels sind je doch in der Grosse stark differenziert und die Beinfârbung ist eine

andere.

PTENOCORIUM, nov. gen.

Typus: P. alutaceum, nov. spec. (Seychellen).

Vorderfl.ügel stark lederartig verdickt, fest und stark gew01bt, in der Mittelnaht dicht
zusammenstossend, so dass das Tier einen stark kâferartigen Habitus hat. Vorderfiügel
geâder (Fig. 9) ohne m

3
, sonst âhnlich Perientomum, Pterostigma also rr anliegend, aber

der accessorische Ast zwischen sc und ri deutet auch die Môglichkeit an, dass sich eine
Querader zwischen ri und rr finden kann. Das Geâder ist unscharf und besonders nur

Fig. 9. Ptenocorium alutacewn. Geiider. Vergr. 53 : 1. Fig. 10. Ptenocorium alutaceum.
Sehuppen. Vergr. 370 : 1.

durch die Chitinspiralen der Adertracheen deutlicher sichtbar. Der ganze Vorderfiügel
ist mit Haarbechern gleichmâssig überstreut, in denen Borsten, Schuppenhaare und sehr
schmale symmetrische Schuppen (Fig. 10) inserieren. Ob auch grossere un~ so ~~ch
schiefe (asymmetrische) Schuppen sich fanden, ist nicht festzustellen. Hmterfiugel

fehlen. Ocellen fehlen.
TRANSACTIONS, VOL. XIX, PT. II.

29
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26. Ptenocorium alutaceum, nov. spec. (Fig. 9 und 10; Taf. 15, Fig. 68).

~. Der ganze Kôrper und die lederartigen Vorderflügel rostgelb. Augen etwas grau
verdunkelt. Kopf matt, ziemlich lang. Clypeus massig gross und mâssig stark gewëlbt,
Beine blasser. Schenkel verdickt und aufgeblasen.

Kôrperlânge, 1·4 mm. Kopfbreite, 0·7 mm. Vorderfiügellânge, 1·4 mm.
Loc. Seychellen. Silhouette: nahe Mont Pot-à-eau, ungefâhr 1500 Fuss hoch, viii.

1908, 1 ~.

Lepidopsocinœ.

THYLACOMORPHA, Enderl. 1912.

Thylacomorpha, Enderlein, Zoolog. Anz., Bd. 39, 1912, p. 303.

Typus: Th. symmetrolepis, Enderl. 1912 (Seychellen).

Gattung der Subfam. Lepidopsocime. Flügel sehr schlank, schmal und stark zuge
spitzt. Pterostigma dreieckig, ohne Queraderverbindung mit dem RadiaIramus. Radial
gabel kurz, am Vorderrande endend. Media 3-astig, ml ein kurzes Stück hinter der
F1üge1apitze mündend. Hinterflügel ohne Zelle R. rI entspringt an dergleichen Stelle
wie cu. Radialgabel sehr kurz, r4+5 vor der Flügelspitze endend. Media mit langer Gabel
und sehr kurzem Gabelstiel.

SC T, T 2 + 3

~
~::--~ ~)m,

" " m~
•••.•. cu"

~+5
a.:I:: an cu 1J1J2

Fig. Il. Thylacomorpha symmetrolepis.
Geader. Vergr. 53 : 1.

Fig. 12. Thylacomorpha symmetrolepis.
Vorderflügelschuppen. Vergr. 470 : 1.

Ocellen in grossem flach stumpfwinkeligem Dreieck. Kopf von vorn nach hinten sehr
stark flach gedrückt. Tarsen dreigliedrig. Fühler vielgliedrig und perlschnurartig.
Vorderflügelschuppen symmetrisch lang spindelfôrmig.

27. Thylacomorpha symmetrolepis, Enderl. 1912 (Fig. 11 und 12; Taf. 15, Fig. 69).
Thylacomorpha symmetrolepis, Endorlein, Zoolog. Anz., Bd. :ln, 1!l12, p. :W:3.

~. Kopf quer, glatt, fast unbehaart, blass rostgelblich, Ocellen rot. Augen schwarz
grau mit microscopisch kurzer Pubescenz. Fühler hell rostgelb, Spitze etwas dunkler;
sehr fein, mâssig lang, kaum .~ der Vorderff ügellânge. Thorax blass rostgelb, sehr wenig
pubesciert. Abdomen sehr blass. Beine sehr blass, fast farblos. Vorderflügel sehr blass
rostgelblich hyalin; ziemlich dicht mit symmetrischen Schuppen besetzt, dazwischcn
zahIreiche sehr lange Haare. Randbehaarung lang, am âusseren Teil sehr lang und sehr
dicht. Adern sehr blass. Hinterflügel unbeschuppt. Membran und Adern nur im Spitzen
fünftel behaart. Randbehaarung sehr lang; Membran rot bis grün irisierend.
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Kërperlânge, 1 mm. Vorderflügellange, 1i mm. Schuppenlânge des Vorderflügels,
0·06-0·08 mm.

Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800 Fuss hoch und hôher, x. 1908
bis i. 1909, 9~.

LOXOPHOLIA, nov. gen.

Typus: L. pinnula, nov. spec., Seychellen.

Dieses Genus unterscheidet sich von Echmepteryx, Aar., durch Foigendes.
Radialgabelstiel im Hinterflügel meist kürzer als die Hâlfte von r 2 +3 • Die Vorder

flügelschuppen sind meist wesentlich breiter, so dass das Schiefe ihrer asymmetrischen
Ausbildung sehr stark zum Ausdruck kommt,

Hier ist noch einzuordnen L. hartmeyeri (Enderl. 1907), aus Südwest-Australien.

BESTIMMUNGSTABELLE DER ARTEN DER GATTUNG LOXOPHOLIA VON DEN SEYCHELLEN.

1. Schienen einfarbig...
Schienen geringelt

2. Beine und der ganze Kôrper schwarz. Vorderflügelmembran einfarbig braun.
Spitzenfünftel blass, Schuppen schmal und sehr spitz ausgezogen ... . ..

Beine rostgelb, Hinterschiene mehr oder weniger gebrâunt. Hintertarsenglied mit
Ausnahme der Spitze lebhafte heIlgelblich. Vorderflügelbeschuppung silbern bis
golden, mit lebhaft brauner Randfleckung ...

3. Vorderflügelbeschuppung einfarbig braunlichgrün. Schuppen mâssig breit

Vorderflügelbeschuppung gelblich oder silberweisslich mit brauner Querzeichnung

4. Die braune Zeichnung besteht aus kIeinen Fleckchen, die sich zu 3-4 Y-oder V
fOrmigen Querbinden ordnen. Schuppen schmal und spitz

Die braune Zeichnung besteht aus 3 breiten Querbinden. Schuppen am Ende sehr
breit und eckig ...

(2)

(3)

nigra, nov. spec.

pinnula, nov. spec.

hebes, nov. spec.
(4)

annulitibia, nov. spec.

argentofasciata, nov. spec.

28. Loxopholia pinnula, nov. spec. (Fig. 13 und 14; Taf. 15, Fig. 70).

~. Kopf, Thorax und Abdomen rostgelb, ebenso die struppige Kopfbehaarung. Augen
braun bis schwârzlich, von der Seite gesehen herzfôrmig (oben sehmâler als unten).
Fühlergeissel mehr oder weniger gebraunt, die Behaarung zerstreut aber sehr lang (etwa
das 3-fache der Geisseldicke). Die Beschuppung und Behaarung des Mesonotum anliegend
und silberweiss. Beine rostgelb, 1. Hintertarsenglied mit Ausnahme des 4. und 5.
Fünftels weisslichgelb. Alle Schienen mit sehr langen Dornen, besonders lang auf der
Aussenseite, wo sie bei den Hinterschienen eine Lange vom 3- bis 4-fachen der Schienen
dicke erreichen. Hinterschienen meist mehr oder weniger stark gebraunt, bis hellbraun,
die Dornen des Mitteldrittels zuweilen auch gebraunt. Vorderflügelmembran leicht
gebrâunt, Die Fârbung und Zeichnung des Vorderflügels durch die Beschuppung ist
sehr âhnlich der von Perieniomum chrysargyri'um, Enderl. 1906, aus Ceylon und zwar
die Folgende: Basalzehntel rein silberweiss, der übrige Clavus brâunlioh ; bis zum Ende
des 2. Fünftels silber mit lebhaft weisslich blauem bis rosig violettem Glanz. Der Rest
intensiv golden, die Grenze lâuft unscharf etwa auf cu2 und seiner Fortsetzung; die
goldene Flache ist unterbrochen von 2 silbernen scharfbegrenzten Flecken mit lebhaft
weisslich blauem bis rosig violettem Glanz; der kleinere davon liegt am Ende des 3.
Fünftels des Vorderrandes, der andere grôssere am Ende des 4. Fünftels des Hinterrandes;
beide zusammen bilden eine schwarze Querbinde, die durch eine schmale scharfbegrenzte

29-2
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Goldbrücke unterbrochen wird. Ein schmaler Hinterrandsaum bis zu dem grôsseren
Silberfl.ecke dunkelbraun. Am Ende von m']. ein rundlicher dunkelbrauner Fleck. In der
Mitte und am Ende des 4. und 5. Fünftels des Vorderrandes winzige hellbraune Fleckchen,
an denen auch die lange Randbehaarung heilbraun ist, die sonst silberweiss ist mit
Ausnahme der des 4. Fünftels und der ersten Hâlfte des 5. Fünftels des Hinterrandes.
Hinterfl.ügel hyalin, Adern braun, Randbehaarung gelblich weiss, hinten grau, dicht vor
der Spitze eine grëssere, dicht hinter der Spitze eine sehr kurze Strecke braun. Membran
âusserst intensiv in allen Farben besonders tief, violettrot irisierend.

~....
"'" 1711an eu m2.

Fig. 13. Loxopholia pinnula. Geiider. Vergr. 35 : 1. Fig. 14. Loxopholia pinnula.
Vorderflügelschuppen. Vergr.
470 : 1.

Flügelform ziemlich spitz (Fig. 13). 1'2+3 fast das 6-fache vom rr-Stiel. rI proximal
von cu fussend. rl-rr-Querader vorhanden, sehr kurz. Schuppen (Fig. 14) nach dem
Ende starkverbreitert, ziemlich dicht angeordnet, die Haarschuppen etwas zurücktretend;
im Clavus zahlreiche symmetrische Schuppen (Fig. 14 rechts).

Kërperlânge, 1·8 mm. Vorderflügellânge, 1'9-2 mm.
Loc. Seychellen. Mahé: nahe Morne Blanc, x.-xi. 1908; Umgebung von Mare aux

Cochons, ungefâhr 1500 Fuss hoch, 23. i. bis 2. ii. 1909; Cascade Estate, 800 bis 1500
Fuss hoch, 1909. Silhouette: nahe Mont Pot-à-eau, ungefâhr 1500 Fuss hoch, viii. 1908.

29. Loxopholia nigra, nov. spec. (Fig. 15 und 16).

~. Kopf dunkel rostbraun bis tiefschwarz. Die struppige Behaarung mâssig lang,
braun. Geissel gelbbraun, Pubescenz circa 2·!-mal so lang wie der Geisseldurchmesser.

a b c

Fig. 15. Loxopholia nigra . Geiider. Vergr. 35 : 1. Fig. 16. Loxopholianigra.
Vorderflügelschuppen.
Vergr, 370 : 1.

Thorax und Abdomen glatt schwarz. Beine schwarzbraun, âusserste Schienenspitze und
die Tarsen blass gelblich, Basis des 1. Tarsengliedes gebrâunt. Vorderflügelmembran
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braun, Spitzenfünftel blass. Beschuppung: ziemlich dunkelbraun (nach den hier und da
erhaltenen Schuppen anscheinend einfarbig) mit lebhaft blâulich rotem Glanz. Hinter
flügel hellbrâunlich mit sehr starkem Glanz.

Flügel (Fig. 15) mâssig zugespitzt. Pterostigma relativ klein. 1'2-1'1'-Querader relativ
lang. zr-Gabel ziemlich kurz. 1'2+3 im Hinterfl.ügel etwa 4l des Stieles. Schuppen (Fig. 16)
mâssig schmal und sehr stark zugespitzt.

Kërperlânge, 1·5 mm. Vorderflügellânge, 1·6 mm.
Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800 Fuss und mehr, x. 1905 bis

i, 1909, 2~.

30. Loxopholia arqentofasciata, nov. spec. (Fig. 17 und 18; Taf. 15, Fig. 71).

~. [Kopf abgebrochen.] Thorax und Abdomen braungelb. Beine braungelb,
5. Sechstel des Vorderschenkels braun; Mittel- und Hinterschenkel dunkelbraun. 2. und
4. Fünftel der Vorder- und Mittelschienen dunkelbraun. Hinterschiene weisslich, 2., 3.,
6. und 7. Achtel schwârzlich. Schienendornen bis das 2t-fache des Schienendurchmessers,
gelblich, bei der Hinterschiene weisslich. Basaldrittel des 1. Tarsengliedes gebrâunt,
Vorderfl.ügelmembran gebrâunt, Spitze blass. Beschuppung: silberweiss, das 4., 6., S.
und 9. Neuntel dunkelbraun, am Ende des 8. Neuntels am Vorderrande ein kleiner
silberweisser Fleck. Die senkrecht abstehenden Flügelborsten lebhaft silberweiss, auch
auf den dunkelbraunen Stellen. Randbehaarung grâulichweiss mit braunen Streifenunter
mischt, die je nach der Richtung der Beobachtung variieren. Hinterfl.ügel hyalin, Adern
gelbbraun, Randbehaarung grauweiss bis hellbraun variierend.

Fig. 17. Loxopholia argentofasciata. Geâder ;
Abnormitiit. Vergr. 35 : 1.

Fig. 18. Loxopholia argentofasciata.
Vorderfiügelschuppen. Vergr. 370 : 1.

Flügel (Fig. 17) mâssig spitz ausgezogen. 1'r-Gabel kurz, 1'cr1'-Querader fehlt. lm
Hinterflügel ist 1'2+3 fast das 6-fache vom Stiel. Vorderflügelschuppen nach dem Ende
sehr stark überbreitert und abgerundet eckig (Fig. 18). lm rechten Vorderfl.ügel ist eine
aberrative Aderverbindunz zwischen cu und ~. Hierdurch ist die Kürze von C?t:a

b

begründet.
Kôrperlânge, 1i mm. Vorderflügelliinge, 1·8 mm.
Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800 Fuss hoch und hôher, x. 1905

bis i. 1909, 1 ~.

31. Loxopholia amnulitibia, nov. spec. (Fig. 19, 20; Taf. 15, Fig. 72).

~. Kopf grau rostgelb. Labrum sohwârzlich. Die struppige Kopfbehaarung sehr lang
graugelb. Geisselbehaarung das 3-fache des Geisseldurchmessers. Thorax und Abdomen
gelbbraun. Der ganze Kërper zuweilen stark gebraunt. Beschuppung und Behaarung
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des Mesonotum graugelb, hinten oft mehr silberweisslich. Beine rostgelb, 2., 3. und
5. Sechstel der Schienen dunkel rostbraun. Flügelmembran gelblich hyalin, Adern braun.
Vorderflügelbeschuppung: hell graugelblich, oft mit weisslichem Ton, unterbrochen von
zahlreichen kleinen unscharf begrenzten Flecken, die sich mehr oder wenig dicht zu
3-4 unregelmâssigen Y-oder V-artigen Querzeichmmgen verbinden. Randbehaarung
graugelblich mit brâunlieh Zwischenstreifen, die aber je nach der Richtung der Beobach
tung etwas ândern, Hinterfiügelmembran in allen Farben irisierend, besonders lebhaft
grün.

cu

~.,
ax am

Fig. 19. Loxopholia annulitibia. Geâder, Vergr. 35 : 1. Fig. 20. Loxopholia annuli
tibia. Vorder:fl.ügelschuppen.
Vergr. 370 : 1.

Flügel relativ breit und massig spitz ausgezogen (Fig. 19). rl-rr-Querader feWt.
Pterostigma relativ kurz. Radialgabel sehr kurz. r 2 +3 im Hinterfl.ügel mehr als das
3-fache des Stieles; rI proximal von cu fussend. Schuppen (Fig. 20) ziemlich schmal und
stark zugespitzt.

Kôrperlânge, 2 mm. Vorderflügellânge, 2·1 mm.
Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800 Fuss hoch und hôher, x. 1908

bis i. 1909; nahe Morne Blanc x.-xi. 1908; Morne Seychellois, über 1500 Fuss, 4. ii. 1909;
Wald vom ziemlich verbuttenen Capucin-Bâumen (Northea), auf dem Gipfel der "Mon
tagne Anse Major," 2000 Fuss hoch, L-ii. 1909. Silhouette: Plateau von Mare aux
Cochons und Wald in der Nâhe, ungefâhr 1000 Fuss hoch, viii.-ix. 1908.

32. Loxopholia hebes, nov. spec. (Fig. 21 und 22; Taf. 15, Fig. 73).

~. Kopf hell braungelb. Spitze des Palpenendgliedes gebrâunt, Scheitel mit einer
grossen halbkreisfôrmigen nach vorn offenen braunen breiten Bogenlinie. Die struppige
Kopfbehaarung grau. Geisselpubescenz dichter und ihre Lange das Doppelte des Geissel
durchmessers. Thorax rostbraun. Abdomen braungclb. Scheitel braun. Beine blass
gelblich; schwarzbraun ist die Vorder- und Mittelschiene mit Ausnahme des 1. und letzten
Fünftels und von der Hinterschiene das 2., 3., 5. und 6. Siebentel. Vorderfiügelmembran
leicht gebrâunt, Adern hellbraun. Beschuppung: vôllig gleiohmâssig, hell aohwârzlich
grau mit lebhaft grünem Glanz, Randbehaarung grau, an der âussersten Spitze blass
gelblich. Hinterfiügel hyalin, Adern braun, intensiv besonders violettrot irisierend.

Flügel relativ breit, mâssig zugespitzt (Fig. 21). rcrr-Querader fehlt; Abstand relativ
grosso rr-Gabel kurz. ml und m 2 kurz, r 2 +3 im Hinterfiügel fast das Doppelte yom Stiel.
rI und cu sowie rr und m 2 in einem Punkte fussend. Vorderfiügelschuppen nach dem Ende
verbreitert und etwas abgerundet eckig.
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Kërperlânge, 1·3 mm. VorderflügelHinge, 1·8 mm.

Loc. Seychellen. Silhouette: Plateau von Mare aux Cochons, ungefâhr 1000 Fusa
hoch, ix. 1908, 1 ~.

Fig. 21. Loxopholia hebes. Geâder, Vergr. 35 : 1. Fig. 22. Loxopholia hebee.
Vorderflügelschuppen.
Vergr. 370 : 1.

ECHMEPTERYX, Aaron 1886.

Typus: E. hageni (Packard 1870), Nord-Amerika.

Stiel der Radialgabel (aIs freier rr) kürzer aIs r4+5 oder hëchstens so lang.

33. Echmepteryx œsculamus, nov. spec. (Fig. 23, 24; Taf. 15, Fig. 74).

~. Kopf, Thorax und Abdomen mehr oder weniger rostfarben bis rostbrâunlioh.
Struppige Kopfbehaarung graugelbbraun. Augen mehr oder weniger gebrâunt, Behaar
ung und Beschuppung des Mesonotums seidenglânzend graugelblich. Beine einfarbig
heU rostgelb. Schienendornen zahIreich, rostfarben, Lange das 1t-2-fache des Schienen
durchmessers. Vorderflügelmembran blass gelbbraun, Adern hell gelbbraun. Beschup
pung gleichmâssig hell gelbbraun mit starkem grünem bis blâulichgrünem Glanz. Rand
behaarung gleichmâssig grau braungelb mit Seidenglanz. Hinterflügel hyalin, sehr
stark irisierend, Randbehaarung wie die des Vorderflügels.

Fig. 23. Echmepteryx œsculanus. Geiider. Vergr. 25 : 1. Fig. 24. Echmepteryx œsculanus.
Vorderflügelschuppen. Vergr.
370 : 1.

Flügel (Fig. 23) gross, relativ breit, mâssig spitz. rl-rr-Querader vorhanden, kurz.
lm Hinterflügel rr-Stiel fast das Doppelte von r2 +S ' rI in einem Punkte mit cu fussend.
Vorderflügelschuppen (Fig. 24) schmal und ziemlich spitz.

Kërperlâng«, 1·7-2·1 mm. Vordorflügellânge, 2·7 mm.
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Loc. Seychellen. Mahé: Cascade Estate und Wald oberhalb davon, 800 bis 1500
Fuss hoch, x. 1908-iii. 1909; nahe Morne Blanc, x.-xi. 1908; Umgebung von Mare aux
Cochons, 1000 bis 2000 Fuss hoch, 26. i.-2. ii. 1909. Silhouette: Mare aux Cochons und
Wald oberhalb davon, ungefiihr 1000 Fuss hoch und hôher, ix. 1908; nahe Mont Pot-à
eau, ungefâhr 1500 Fuss hoch, viii. 1908. Eine der gemeinsten Arten im ganzen Wald
der Gebirge von Mahé und Silhouette.

34. Ecnmepteryx maculimarqo, nov. spec. (Fig. 25, 26; TaI. 15, Fig. 75).

~. Kopf, Thorax und Abdomen rostgelb bis rostbraun. Die struppige Kopfbehaarung
rostgelb mit Seidenglanz. Geisselbehaarung so lang wie die Geisseldicke, im Basaldrittel
das Doppelte. Beschuppung und Behaarung des Mesonotum hell braungelb mit Seiden
glanz. Schenkel rostgelb. Beine sehr hell brâunlichgelb. Schienendornen ebenso gefârbt
und etwa doppelt 80 lang wie der Schienendurchmesser. Vorderflügelmembran gelblich
hyalin. Beschuppung: dunkelbraun mit folgenden hell ockergelben seidenglânzenden
Randflecken; Vorderrand: ein winziger am Ende des 2. Achtels, ein grosser das 4.
Achtel einnehmend, je ein kleinerer am Ende des 5. und 6. Achtels so wie die âusserste

Fig. 25. Echmepteryx maculimargo. Geâder. Vergr. 35 : 1. Fig. 26. Echmepteryx maculi
margo. Vorderflügelschuppen.
Vergr. 370 : 1.

Flügelspitze; Hinterrand: einer im 3. Viertel des Clavus (den Hinterrand nicht erreichend),
ein grosser das 4. Achtel fast ausfüllend, ein winziger am Ende des 5. Achtels, je ein
grosser am Ende des 6. und 7. Achtels. Ein winziger Punktfleck hinten an rr + m
anliegend in der Zelle 1113 , Die Randbehaarung braun, an den hellen Stellen hell ocker
gelblich. Hinterflügelleicht getrübt, Adern graubraun; Randbehaarung hell graugelb,
an der Spitze und im 8. Zehntel des Vorderrandes braun; Membran intensiv in allen
Farben irisierend.

Flügel (Fig. 25) ziemlich schmal, stârker zugespitzt. rr-Gabel relativ lang, rI ziemlich
steil. r1-rr-Querader sehr kurz. rr-Stiel im Hinterflügel li- von r 2 +3 • Vorderflügel
schuppen (Fig. 26) schlank, am Ende mit langer Spitze.

Kôrperlânge, Il- mm. Vorderfiügellânge, 2·1 mm.
Loc. Seychellen. Mahé: nahe Morne Blanc, x.-xi. 1908; Cascade Estate, ungefâhr

800 bis 1500 Fuss hoch, 1909. Silhouette: Plateau von Mare aux Cochons, ungefâhr
1000 Fuss hoch, ix. 1908; nahe Mont Pot-à-eau, ungefâhr 1500 Fuss hoeh, viii. 1908. lm
ganzen, 20 Exemplare.

35. Ecnmepteryx nieroglypnica, nov. spec. (Fig. 27, 28; TaI. 15, Fig. 76).
~. Kopf, Thorax und Abdomen dunkel rostfarben, Augen schwârzlioh. Geissel·

pubescenz im Basaldrittel doppelt so lang wie der Geisseldurchmesser, sonst spârlich
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und sehr kurz. Kopfbehaarung sehr dicht, dunkel rostfarben. Beine hell rostgelb,
Sehenkel oben am Ende gebrâunt , Schienenborsten 2-21 des Schienendurchmessers.
Flügel hyalin, Adern sehr blass. Vorderflügelschuppen schlank und dicht· vorherrschend
b.raun m.it s~~arfbeg~enzter gelblich grauweisser Zeichnung, die etwas :eidenartig oder
silberartig glanzt. Dieso helle Zeichnung verteilt sich wie folzt: Clavus ohne die Basis
Spitze und kleinen Mittelfleck, zwei anschliessende kleine Punktflecke in Zelle Cu :

2 ,

eine halbkreisfôrmigo (nach innen offen) im 2. Viertel (von vorn gerechnet) unterbrochene
Querbinde am Ende des ersten Viertels, eine âhnliche halbkreisfôrmige Querbinde am
Ende des 2. VierteIs, die in der Mitte schmal unterbrochen ist; Ietztere ist bald sohmâler,
bald breiter; am Ende des 3. Viertels eine bald sehmâlere bald breitere Querbinde; der

~ ~I
~..

œe an cu

m,

Fig. 27. Echmepteryx hieroglyphica. Geiider. Vergr. 35 : 1. Fig. 28. Echmepteryx
hieroglyphica. Vor
derflügeIschuppen.
Vergr. 370 : 1.

30

Rand des Spitzenviertels wird vorn und hinten durch je 2 sehr kleine flache Fleckchen
in 3 gleiche Teile geteilt. Randbehaarung graubraun, an den hellen Stellen geIblich
weiss. Hinterflügel hyalin, Randbehaarung blass, an der Spitze schwârzlich ; Membran
sehr Iebhaft in allen Farben irisierend,

Fliigel (Fig. 27) relativ breit, Spitzenviertel in dünne Spitze ausgezogen. Pterostigma
kurz. r1-rr-Querader fehlt. rr-Gabel kurz, 1'1 im Hinterflügel cine Strecke proximal von
cù fussend; r1'-StieI1! von 1'2+3' Vorderflügelschuppen (Fig. 28) schlank, am Ende in lange
Spitze ausgezogen.

K6rperl~inge, 1! mm. VorderflügelHinge, 2·4 mm.
Loc. Scychellen. Silhouette: Wald oberhalb Mare aux Cochons, mehr aIs 1000 Fuss

hoch,22. ix. 1908, mehrere Exemplare, zwischen den Blâttern eines lebenden Pandanus;
derselbe Ort, viii. 1908, mehrere Exemplare ans verfaulenden Wipfeln von gefâllten
Ve1'scha:fl'cltia-Palmen.

36. Rchmepte1'Yx acuiipennis, nov. spec. (Fig. 29, 30; Taf. 16, Fig. 77).

~ . Kapf mit der Rehaarnng, Thorax und Abdomen mehr oder weniger hell rostgelb.
Augen godunkelt. Geissclpubcscenz 1! des Geisseldnrchmessers. Beine hell rostgeIb,
Schcnkel oben am Ende gebrâunt. Schienenborsten das Doppelte des Schienendurch
mcascrs. Flügel sehr blass, ebenso die Adern. Beschuppung von sehr dichter Behaarung
untermischt und nicht sehr dicht. Grundfarbe hell graugeIblich, seidenglânzend, blass
braun sind circa 7 unscharfe und unscharfbegrenzte Querbinden. Randbehaarung aller

FIügeI sehr blass. Hinterflügelmembran lebhaft irisierend.
TRANSACTIONS, VOL. XIX. PT. II.
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F1ügel (Fig. 29) schmal und stark zugespitzt. r l-1'r-Querader fehlt; rr-Gabel kurz,
rr-Stiel im Hinterfiügel Il von 1"2+3' Vorderfiügelschuppen (Fig. 30) sehr schlank, am
Ende in sehr feine Spitze ausgezogen.

~.,
~ m,

a.J: an eu ml.

Fig. 29. Echmepteryx acutipennis. Geëder, Vergr. 35 : 1. Fig. 30. Echmepteryx acut ipenni8.
Vorderfl.ügelschuppen. Vergr.
370 : 1.

Kôrperlânge, 1,3-1,4 mm. Vorderflügellânge, 2·1 mm.
Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800 Fuss und h ôher, x. 1908 bis

i. 1909; naheMorne Blanc, x.-xi. 1908. Silhouette: Mare aux Cochons, Plateau und Wald
oberhalb davon, ix. 1908.

TnYLACOPSIS, Enderl. 1911.

Thylacopsis, Enderlein, Palœontographica, 58, 1911, p. 348.

Typus: T. mihira (Enderl. 1906) (Ceylon).

Stiel der Radialgabel (also der freie Teil von rr von dem Ende seiner Verschmelzung
mit m ab) langer aIs r4+5'

37. Thylacopsis dryas, nov. spec. (Fig. 31, 32; Taf. 16, Fig. 78).

~. Kopf rostbraun, die struppige Behaarung dicht und braungelb. Palpus und Fühler
dunkel braungelb. Geissei sehr dünn, langer als der Vorderfiügel, die Spitze jedes Gliedes
der basalen Hâlfte rostfarben gedunkelt; die Glieder der Basis kürzer und mehr von
einander abgesetzt, die der Spitzenhâlfte schlank und schwer von einander zu unter
scheiden. Thorax und Abdomen dunkel rostbraun. Schenkel dunkel braungelb, etwas

~. ,

Fig. 31. Thylacop8is dryas. Flügelgeader.
Vergr. 25 : 1.

Fig. 32. Thylacopsis drYaB. Vorder
fiügelechuppen. Vergr, 370 : 1.

rostrëtlich getënt, Spitze leicht dunkler. Schienen und Tarsen hell brâunlichgelb: die der
Hinterbeine sehr hell, auch die langen abstehenden Dornen der Schiene. Vorderfiügel
yom Ende des 3. Fünftels ab sich verjüngend, sehr blass ockergelblich, Schuppen und
Randbehaarung sehr blasa gelblich, mit scharfem fast weisslichem Glanz. Die Schuppen
sind auf einem kleinen dreieckigen Hinterrandfieck, der kurz vor CUI beginnt und am
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Ende des 2. Drittels zwischen CUI und m3 endet, dunkelbrâunlich, die Randhaare hier
sehwârzlich. lm Endachtel sind die Schuppen kaum merklich gebrâunt, an der âussersten
Spitze die Schuppen und Randhaare schwach brâunlich, Die senkrecht stehenden
Queradern sind blass gelblich, in der Basalhâlfte brâunlich getrübt. Die sehr lange
Randbehaarung des Hinterftügels ist sehr blass gelblich mit starkem Seidenglanz. Stigma
schloss rostbrâunlich, rr-Stiel ist li von 1'4+5' 1'4+5 das dreifache von 1'2+3' 1'1 doppelt so
lang wie SC am Stigma. Die Abstânde der Insertion der Adern 1'1' CU, mz, ml und 1'2+3

verhalten sich wie t : 2t : 1 : 2t; 1'4+5 mehr aIs das Doppelte von 1'2+3; Adern blass
gelblich. Hinterfiügelmembran matt grün bis rotglânzend.

Kôrperlânge, 2i mm. Vorderflügellânge, 2t mm.
Loc. Seychellen. Mahé: nahe Morne Blanc, x.-xi. 1908, 1 ~; Cascade Estate, 800 bis

1500 Fuss hoch, 1909, 1 ~.

38. Thylacopsis monticola, nov. spec. (Fig. 33, 34; Taf. 16, Fig. 79).
~. Kopf hell rostgelblich, Kopfbehaarung gelblich. Augen grau bis sohwârzlich.

Augenabstand etwa 1t Augendurchmesser. Geisselpubescenz doppelt so lang wie der
Geisseldurchmesser. Thorax und Abdomen rostgelb. Beine heil rostgelb. Schienendornen

~
1"+ ...5

Q:t' an 711..,

cu. m2

Fig. 33. Thylacopsis monticola, Geâder,
Vergr. 35 : 1.

Fig. 34. Thylacopsîs moniicola. Vorder
flügelschuppen. Vergr. 470 : 1.

circa Il des Schienendurchmessers. Flügel ockergelblich hyalin, Adern sehr blass;
dunkelbraun ist ein Hinterrandsaum bis zum Ende des 2. Drittels, der den Clavus vôllig
einnimmt, nach dem Ende sich verjüngt und nach vorn 4-eckige Zacken richtet, deren
3 ersten etwa bis zur Mitte reichen, die letzte aber sehr klein bleibt; ausserdem finden
sich noch folzende kleine hellbraune Randflecke und zwar am Hinterrande je einer

b

am Ende des 6. und 7. Achtels und je einer am Ende des 5.,6. und 7. Achtels des Vorder-
randes. Die Behaarung und Beschuppung auf diesen dunklen Stellen ist auch gebrâunt
und die Randbehaarung, die sonst golden ockergelb ist, ist hier hellbraun. lm Hinter
flügel ist die Randbehaarung gleichmassig golden ockergelb, die Membran lebhaft

irisierend.
Flügel (Fig. 33) ziemlich schlank und spitz. 1T-Gabel ziemlich kurz. rl-rr-Querader

mâssig lang. rr-Gabel im Hinterflügel 1t des Stieles; 1'1 proximal von cu fussend. Vorder
flügelschuppen (Fig. 34) sehr schlank und schmal, von der Mitte ab sehrâg zugespitzt.

Korperliinge, 1·3 mm. Vorderflügellange, 2·1 mm.
Loc. Seychellen. Silhouette: 2000 Fuss hoch, hëchster Wald, viii. 1908, mehrere

Exemplare; hëehster Punkt von Silhouette, 2467 Fuss hoch, ix. 1908, 1 ~.
30-2
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~...,
=: an cu,

F ig. 35. Thylacopsis mahensis, Geâder. Fig. 36. Thylacopsis mahensis. Vorder-
Vergr. 35 : 1. fiügelschuppen. Vergr. 370 : 1.

39. Thylacopsis mahensis, nov. spec. (Fig. 35, 36; Taf. 16, Fig. 80).

Q. Kopf, Thorax und Abdomen rostgelb. Augen grau. Augenabstand das Doppelte
des Durchmessers. Geisselbehaarung 1t des Geisseldurchmessers. Kopfbehaarung rost
gelb. Beine hell rostgelb. Schienenborsten nur etwa so lang wie die Schienendicke.
Vorderflügelmembran sehr heU graubraun, Adern blass. Schuppen treten unter der sehr
dichten und sehr langen Vorderfiügelbehaarung zurück, sodass der Flügel mehr an einen
Trichopterenfl.ügel erinnert; senkrecht stehende Borsten sehr lange Der ganze Vorder
f1.ügel erscheint matt graubraun. Auch die Randbehaarung gleichmassig in dieser Farbe.
Hinterfl.ügel leicht getrübt; Adern und Randbehaarung gleiohmâssig matt graubraun;
Membran lebhaft irisierend.

~
~, .:: m,

cu,

cu,

Flügel (Fig. 35) schmal und ziemlich spitz. r1-rr-Querader kurz. r 2 +3 etwas kürzer
als der Stiel. r2 +3 im Hinterflügel kürzer als der Stiel. Vorderfiügelschuppen schmal,
lang, Ende stark zugespitzt.

K ôrperlânge, 1-1-l mm. Vorderfl ügellânge, 1·8 mm.
Loc. SeycheUen. Silhouette: üb er 1000 Fuss hoch, 30. vii. 1908, mehrere Exemplare.

Mahé: Cascade Estate, ungefâhr 800 Fuss hoch und hôher, x. 1908 bis i. 1909; nahe
Morne Blanc, x.-xi. 1908.

40. Thylacopsi8 psyche, nov. spec. (Fig. 37, 38; Taf. 16, Fig. 81).

~. Kopf, Thorax und Abdomen hell rdstgelb. Augen schwârzlich, Augenabstand
li des Augendurchmessers. Struppige Kopfbehaarung mâssig dick, blass gelblich.
Geisselpubescenz circa li des Geisseldurchmessers. Beine sehr blass gelblich; Schienen-

~~
~...

oz an cu. ma

Fig. 37. Thylacopsis psyche. Geüd er.
Vergr. 35 : 1.

Fig. 38. Thylacopsis psyche. Vorder
flügelschuppen. Vergr. :n o : 1.

dornen das Doppelte des Schienendurchmessers. Vorderflügelmembran blass ocker
gelblich. Adern sehr blass. Beschuppung relativ spârlich, Behaarung entsprechend
dichter: letztere ockergelblich, erstere relativ gross (Lange 0·08-0·1 mm.), in der End-
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hâlft e braun, so dass der Flügel braun punktuliert erscheint . Randbehaarung sehr blass.
Hinterflügel hyalin, Adern sehr blass, Membran duftig in allen Farben besonders rosig
irisierend.

F lügel (Fig. 37) schmal und st ârker zugespitzt. l'l' -Gabel sehr kurz. ?'1-1'r-Querader
lan g. 1'2 -13 im Hinterflügel wenig langer aIs der St iel. Vorderflügelschuppen relativ sp ârlich
(Fig. 38), gross, sehr lang und schlank, am Ende in lan ge Spit ze ausgezogen.

K ërperlânge, 1 mm. Vorderflügellange, 1·6 mm.

Loc. Seychellen . Mahé : nahe Morne Blanc, x.-xi, 1908. Silhouet te : nahe Mont Pot-à
eau, ungefâhr 1500 Fuss hoch, viii. 1908.

41. Thylacopsis scotti , nov. spec . (Fig. 39, 40 ; Taf. 16, Fig. 82).

~ . Kopf ziemlich dunkel rostfarben, die struppige Behaarung sehr dicht und dunkel
rostgelb, am Scheitel mehr weisslich. Augen mehr oder weniger gedunkelt. Geissel
pubescenz li-1! der Geisseldicke. Thorax und Abdomen dunkel rostgelb, Mesonotum
mit weisslicher Behaarung und Beschuppung. Beine rostgelb, Schenkel an der Spitze

F ig. 39. Thylacopsis scotti. Geâder. Vergr. 35 ; 1. F ig. 40. T hylacopsis scotti.
Vorderfiüge lschuppen.
Vergr. 370 ; 1.

obcn dunkler. Schienen mit et was hellerem R eif. Schienenborst en blass gelb bis zur
doppelten Lange des Schienendurchmessers. Vorderflügel schwach gelblich getrübt,
Adern hell brâunlichgelb. Beschuppung dieht mit langen Haaren gemischt; gelblich
gramveiss mit hellem Messingglanz , lange des Vorder- und Hinterrandes je eine Reihe
grosser brauner Fleeke alternierend stehend, die sieh gegenseitig und mit dem gegenüber 
liegcnden gr ôssten teils bcr ührcn ; am Vorderrande liegen sa 4, am Hinterrande 5 und
an der Spitze ein Fleck. Die 3 Spit zentlecke werden durch schmale weissliche Querbinde
isoliert . E s entst eht so cine âhnliche Zickzack-Z eichnung wie sie bei Loxopholia annuli
tibia vorliegt. Randbohaarung aller F lügel schmutzig messinggelblich. Hinterflügel
memùran hyalin und stark iri sierend.

li'lügel (Fig. 39) breit, aber ziemlieh zugcspi tz t. 1'l -1'r-Querader kurz. 1'2 +3 kürzer ais
der Rtiel. lm Hinterflü zel ist 1'0 +3 sa lana wic der Stiel oder kürzer, 1'1 proximal von cu

b - b

fussend. Vorderflügelschuppen (Fig. 40) schmal und ziemlich stark zugespitzt.
K orperlange, 1·5 mm. Vordorflügellânge, 2 mm.
Loc. Seychellen. Mahé: Umgebung von Mare aux Cochons, ungefâhr 1500 Fuss hoch,

23. i. bis 3. ii. 1909, 1~. Silhouette : Plateau von Mare aux Cochons, ungefâhr 1000 Fuss
hooh, ix. 1908, 1 ~.

Gewidmet wurde diese Species Herm Dr Hugh Scott.
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42. Thylacopsis fastigata, nov. spec. (Fig. 41, 42 ; Taf. 16, Fig. 83).

Der ganze Kôrper rostgelb. Augen gedunkelt. Geisselpubescenz 1!des Durchmessers.
Schienenborsten das Doppelte des Schienendurchmessers. Knie leicht gedunkelt. Spitzen
sechstel der Hinterschiene und das der Mittelschiene und deren 4. Sechstel ein wenig
heller gelb. Flügel sehr blass. Vorderflügel hauptsâchlich behaart, Schuppen sehr
zerstreut; Fârbung sehr blass grau seidengelblich, ebenso die Randbehaarung aller
Flügel. Hinterflügelmembran in allen Farben irisierend.

sc T

Fig. 41. Thylacopsis fast igata. Geiider. Vergr. 35 : 1. Fig. 42. ThylacopsiB fast igata.
Vorderflügelschuppen. Vergr.
370 : 1.

Flügel (Fig. 41) schmal und stark zugespitzt, Spitze stark ausgezogen. r1-rr-Querader
kurz. rr-Gabel sehr kurz. rr-Gabel des Hinterfiügels li von r2 +3 • Vorderflügelschuppen
(Fig. 42) schlank und spitz.

Kërperlânge, 1·5 mm. Vorderflügellânge, 2 mm.
Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800 Fuss und hôher, x. 1908 bis

i. 1909, 1 ~; nahe Morne Blanc, x.-xi. 1908, 1 ~.

43. Thylacopsis punctulata, nov. spec . (Fig. 43, 44; Taf. 16, Fig. 85).

~. Kopf, Thorax, Abdomen und Schenkel rôtlich gelb. Kopfbehaarung und Geissel
sehr blass. Geisselbehaarung 1t der Geisseldicke. Augen grau, Abstand von einander
circa li des Augendurchmessers. Schienen, Tarsen und Schienenborsten sehr blass,

~ cu, m~

~~..
a:t' a.n cu lIh

Fig. 43. ThylaCOp8i8 punctulata. Geiider. Vergr. 53 : 1. Fig. 44. Thylacop8i8 punctu
lata. Vorderflügelschuppen.
Vergr. 370 : 1.

letztere das Doppelte des Schienendurchmessers. Flügel sehr blass, Schuppen sehr
zerstreut und einzeln unter der dichten und langen Behaarung; Grundfarbe sehr blass
ockergelblich, durch heilbraune Schuppen entstehen am Ende der Adern winzige heIl-
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braune Flecken, zwischen denen sich durch einzelne Schuppen zerstreute Fleckchen
zeigen, die sich zu vier Querbinden ganz lockerer und unscharfer Natur anordnen und
zwar je eine am Ende des 3., 4., 5. und 6. Siebentels, sowie ein kleines Fleckchen an der
Flügelspitze. Randbehaarung aller Flügel sehr blass seidengelblich. Hinterflügel mit
lebhaften Iris-glane.

Flügel klein, schmal, allm âhlich zugespitzt (Fig. 43). rcrr-Querader fehlt. Ptero
stigma kurz. rr-Gabel sehr kurz. rr-Stiel im Hinterflügel wenig langer als r2 +3 • Vorder
flügelschuppen (Fig. 44) schmal und stark zugespitzt.

Kërperlânge, 1·2 mm. Vorderflügellânge, 1·5 mm.
Loc. Seychellen. Mahé: Cascade Estate, ungefâhr 800 bis 1500 Fuss hoch, 1909, 1 ~.

sc T, 1"2+J T++S

o.:r an eu.

Fig. 45. Thylacopsis madaqascariensis. Geâder,
Vergr. 35 : 1.

Fig. 46. Thylacopsis madaqascariensie.
Vorderfl.üg elschuppen. Vergr. 370 : 1.

44. Thylacopsis madaqascariensis (Kolbe 1885) (Fig. 45, 46; Taf. 16, Fig. 85).
Thylax madaçascariens ie, Kolbe, Berlin. Entom. Zeitschr. , Bd. 29, 1885, pp. 184-187, Taf. IV, fig. 1 a, b, c,
Thylax madaqaecariensis K., Enderl ein , in Voeltzkow, R eise in Ostafrika, II,1908, p. 255, fig. I , Taf. 11, fig. 13

und 14.
Thylacopsis madaqascariensis (K.), Enderlein, Palœontographica, 58, 1911, p. 348.

Eine genaue Beschreibung habe ich 1911 gegeben. Die r1-rr-Querader kann auch

feWen (Fig. 45).
Korperlânge, 1·3 mm. Vorderfiügellange, 1,7-1·9 mm.
Loc. Seychellen. Silhouette: Mare aux Cochons, Plateau und Wald, ungefâhr 1000

Fuss hoch, ix. 1908, 3 Exemplare.

Fig. 48. LepWopsocus nepticulides.
Vorderfl.ügelschuppen. Vergr.
370 : 1.

m,

r,

------, -'-- ......-----<=-----

cu,

~'
a:c an cu m2

Fig. 47. Lepidopsocus nepticulides. (Exemplar von Mahé.)
Ge âder , Adoraborration. Vergr. 35 ; 1.

LEPIDOPSOCUS, Enderl. 1903.

45. Lepidopsocus nepiiculides , Enderl. 1903 (Fig. 47, 48).
Diese aus Hinterindien (Singapore) beschriebene Species liegt von den Seychellen vor,

Zuweilen tritt im Hinterflügel eine ganz blasse unscharfe Andeutung der Basis von r
auf (cf. Fig. 47), auch bisweilen ein sehr kurzer Stiel der Medianâste.
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Kôrperlânge, 2 mm. Vorderflügell ânge, 2·3 mm.
Loc. Seychellen. Long I sland: 12-22. vii. 1908. Mahé: nahe Morne Blanc, x.-xi.

1908. Silhouette: Mare aux Cochons, Plateau und Wald oberhalb dieser Lokalitât,
ix. 1908; Mont Pot-à-eau, ungefâhr 1500 Fuss hoch, viii. 1908.

46. L epidopsocus ochreus, nov. spec . (Fig. 49, 50; TaI. 16, F ig. 86).

~ . Kopf, Thorax und Abdomen lebhaft rostgelblich. Augen schwâ rzlich grau, mehr
oder weniger gedunkelt. Beine hell chitinge lb, Schenkelspitzen etwas dunlder. Hinter
schenkel stark verbreitet, doppelt so lang wie breit. Dornen der Hinterschiene 3--4-mal
so lang wie der Schienend urchmesser. Vorderfiügel mit der Beschuppung glânzend hell
ockergelblich oder noch besser lebh aft seidengelb. Die Beschuppung und Randbehaarung
der âussersten Spitze in gewissem Licht mehr oder weniger schwach br âunlich getënt

Fig. 49. L ep idopsocus ochreus, Ft ügelgcader.
Vergr. 53 : 1.

F ig. 50. L epidopsocus ochreus.
Vorde rflügelschu ppe n . Vergr.
370 : 1.

erscheinend. Randbehaarung auffâllig lang, beim Hinterrand der Hinterfiügel bis zu
! mm. lang, rI eine ziemlich lange Strecke mit r r verschmolzen. ml und mz im Hinter
flügel zuweilen sehr kurz gestielt. Hinterflügelmembran rôtlich bis grünlich irisierend.
Vorderflügelschuppen (Fig. 50) auffâllig schmal, 0·01-0·15 mm. lang. Verhâltnis der
Hintertarsenglieder 4! : 1 : 1. Hintertarsus doppelt so lang wie die Schiene.

Kërperlânge, 1,1-1,2 mm. Vorderflugellânge, 1·5 mm.
Loc. Seychellen. Mahé : nahe Morne Blanc, x.-xi. 1908. Silhouette: Plateau von

Mare aux Cochons und Wald oberhalb davon, 1000 bis 2000 Fuss hoch, ix. 1908.

F ig. 51. L epùlopeocus [asciatus , Gcüdc r;
Ad crabcrra ti on, ohne m 3 ! Vcrgr. 35 : 1.

F ig. 52. L epidopsocus [ascùüus.
2 Vorderflügelschuppen. Vergr.
370 : 1.

47. Lepidopsocus fasc iatus, nov. spec. (Fig. 51, 52; Taf. 16, Fig. 87).

~. Kopf schwârzlich rostbraun, Clypeus stark gewôlbt schwarz. Fühler gelbbraun.
Palpen blass gelblich, Spitze des Endgliedes rostrot. Thorax oben schwârzlich, unten
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rostgelb. Abdomen rostgelb, Spitze schwârzlich. Beine chitingelb, 2. und 5. Siebentel
der Schienen dunkelbraun. Flügel hyalin, Membran ist im Vorderflügel im mittleren
Drittel und im Clavus braun. Die Beschuppung ist gelblich grauweiss untermischt mit
kleinen Flecken brauner Schuppen. Schuppen ziemlich schlank (Fig. 52).

Auch bei dieser Species ist r entwickelt. lm rechten Vorderflügel fehlt abnorm 1n:J,

der linke ist normal. Membran rot bis grün irisierend.
Kërperlânge, 1·4 mm. Vorderflügellânge, 1·8 mm.
Loc. Seychellen. Long Island: 12-22. vii. 1908, 1 ~.

SYSTEMATISCHE üBERSICHT üBER DIE
COPEOGNATHEN DER SEYCHELLEN.

Subordo: ISOTECNOl\ŒRA.

Psocidre.
Psoeinœ.

1. l\IAHEELLA, nov. gen.
1. lœuidorsum, nov. spee.
2. arujustifrone, nov. spec.

Hemipsocinre.
II. ANOPISTOSCENA, Enderl. 1912.

3. specularifrons, Ender!. 1912.
III. HE:llIPSOCUS, Sel.vf.ongch. 1872.

4. ajr icanus, Ender!. 1907.

Creciliidre.
Creciliinre.

IV. F VLLEBORNIELLA, Ender!. 1902.
5. comorensis, Ender!. 1908.

v. KOLDEA, Bertkau, 1882.
6. [enestristiqma, nov. sp ee.

VI. PSEUDOC,ECILIUS, Enderl. 1903.
7. brcvicornis, nov. spee.

VII. C"EClLlUS, Curtis, 1837.
8. voov, nov. spec.
!J. vau, nov. spee.

10. interruptus, Ender!. 1908.
Il. protrltus, nov. sp ee.
12. imbccillus, McLnchlnn, 1866.
13. crassi cornis, nov. spee.
1·!. scychcllcnsis, nov. spee.

VIII. SCOTTIELLA, nov. gen .
15. micans, nov. spec,
16. liirsuticornis, nov. sp ee.
17. compta, nov. spec.

Peripsocinre.
IX. PEHIl'SOCUS, Hugon, 1886.

18. reicherti, Encler!. 1!J03.
X. li;cTOI'SOCUS, McLachlan, 1899.

1!J. [er ruqineicepe, Endor!. 1907.

Subordo : HETEROTECNOMERA.

CRYPTODERATA.

Myopsocidre.
XI. RHAl".rONEURA, Endur!. 1910.

20. muscosa, nov. speo.

XII. PHLOTODES, Ender!. 1910.
21. lichenosa, nov. spec.

TRANSACTIONS, VOL. XIX, PT. Il.

DELODERATA.

Empherüdre.
Deipnopsocinre.

XIII. EMPHERIELLA, Ender!. 1912.
22. denervosa, Ender!. 1912.

Tapinellinre.
XIV. GAMBRELLA, nov. gen.

23. pilipennis, nov. spec.

Lepidopsocidre.
Perientominre.

xv. SOA, Ender!. 1904.
24. flauiterminata, Enderl. 1906.

XVI. NEPTICULOMIMA, Ender!. 1906.
25. scottiana, nov. spec.

XVII. PTENOCORIUM, nov. gen.
26. alutaceum, nov. spee.

Lepidopsocinre.
XVIII. THYLACOMORPHA, Enderl. 1912

27. symmetrolepis, Ender!. 1912.

XIX. LOXOPHOLIA, nov. gen.
28. pinnula, nov. spec.
29. nigra, nov. spec.
30. argentofascîata , nov. spec.
31. annulitibia, nov. spee.
32. bebes, nov. spec.

xx. ECHMEP'.rERYX, Aaron, 1886.
33. œsculanus, nov. spee.
34. lIIiW'ulillUlrgo, nov. spec.
35. hieroglyphica, nov. spec.
36. acutl:pennis, nov. spec.

XXI. THYLACOPSIS, Enderl. 1911.
37. dryas, nov. spec.
38. monticola, nov. spec.
39. mahensis, nov. spec.
40. psyche, nov. spec.
41. scoui, nov. spec.
42. fastigata, nov. spee.
43. punctulata, nov. spec.
44. mada.yascaricnsis (Kolbe, 1885).

xxrr, LEPIIJOPSOcus, Ender!. 1903.
45. nepticulides, Ender!. 1903.
46. ochreus, nov. speo.
47. fasciatus, nov. spec.
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TAFEL-ERKLARUNG.

TAFEL 14.

Fig. 53. Makeella angustifrons, nov. spec. C!, 10 : 1.
Fig. 54. Anopistoscena specularifrons, Enderl. 1912. Flügel und FüWer, Vergr. 25 : 1.
Fig. 55. Kolbea fenestristigma , nov. spec. C!, 20 : 1.
Fig. 56. Pseudocœcilius brevicornis, nov. spec. ~, 25 : 1.
Fig. 57. Oœcilius voov, nov. spec. C!, 15 : 1.
Fig. 58. Oœcilius craseicornis, nov. spec. C!, 20 : 1.
Fig. 59. Gœcilùl8 crassicornie, nov. spec. ~, 20: 1.
Fig. 60. Oœcilius seychellens is, nov. spec. ~, 15 : 1.
Fig. 61. Scottiella micans, nov. gen., nov. spec. ~, 25 : 1.
Fig. 62. Peripsocus reicherti , Enderl. 1903. C!, 20 : 1.

TAFEL 15.

Fig. 63. Rha/ptoneura mu.scosa, nov. spec. ~, 12: 1.
Fig. 64. Phlotodes lichenosa, nov. spec..3 , 15 : 1.
Fig. 65. Phlotodes lichenosa, no v. spec. ~, 1 5 : 1.
Fig. 66. Empheriella denercosa, Enderl. 1912. ~, Flügel, ca. 70 : 1.
Fig. 67. N epticulomima scottiana, nov. spec. ~, 20 : 1.
Fig. 68. Ptenocorium. alutaceum, nov. gen., nov. spec. ~,30: 1.
Fig. 69. Thylacomorpha symmetrolepis , Enderl. 1912. ~, 25 : 1.
Fig. 70. Loxopholia pinnula, nov . gen. , nov. spee. ~,20 : 1.
Fig. 71. Lozopholia arqentofascùua, nov. gen. , nov. spec. ~,20: 1.
Fig. 72. Loxopholia annulitibia, nov. gen., nov. spec. ~,20: 1.
Fig. 73. Loxopholia hebes, nov. gen., nov. spec. «., 20 : 1.
Fig. 74. Echmepteryx œsculamus, nov. spec. «., 20 : 1.
Fig. 75. Echmepteryx maculimarqo, nov. spec. ~ , 20 : 1.
Fig. 76. Echmepteryx hieroglyphica, nov. spec. ~, 20 : 1.

TAFEL 16.

Fig. 77. Echmepteryx acutipenmis, nov. spec. ~, 20 : 1.
Fig. 78. Thylacopsis dryas, nov. spec. ~, 1 5 : 1.
Fig. 79. Thylacopsis monticola, nov. spec. «., 20 : 1.
Fig. 80. Thylacopsis mahensis , nov. spec. ~, 20 : 1.
Fig. 81. Thylacopsis psyche, nov. spec. ~,20: 1.
Fig. 82. Thylacopsis scotti, nov. spec. ~,20: 1.
Fig. 83. Thylacopsis fastigata , nov. spec. ~,20: 1.
Fig. 84. Thylacopsis punctulata, nov. spec. ~,25: 1.
Fig. 85. Thyltu:opsis madaqascariensis (Kolbe 1885). ~,20 : 1.
Fig. 86. Lepidopsocus ochreus, nov. spec. ~,25: 1.
Fig. 87. Lepidopsocus fasciatus , nov. spec. ~,20: 1.
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No. IX.-COLEOPTERA, CHRYSOMELIDlE: EUMOLPINlE,
GALERUCINlE AND HALTICINlE.

By S. MAULIK, M.A., F.Z.S., F.E.S.

(COMMUNICATED BY PROFESSOR J. STANLEY GARDINER, M.A., F.R.S., F.L.S.)

(Figures 1-13.)

Read 17th January, 1929.

THE present paper deals with the subfamilies EUMOLPINlE, GALERUCINlE and HALTICINlE
of the family CHRYSOMELIDlE brought back by the Percy Sladen Trust Expedition ta
the Indian Ocean in 1905 and 1908-9*. As shawn below, there are sixteen species of
which only one is referable ta a known species and the rest are new. Four new genera
are erected. Remarks on interesting points regarding structure, variation and distribu
tion have been made in the body of the paper.

The species recorded here are as follows:

EUMOLPINlE: 1. Rhyparida seychellensis, sp. n.
2. Rhyparida scotti , sp. n.
3. Eka nigra, gen. et sp. n.
4. Keeia aldabrana, gen. et sp. n.
5. ](eetafryeri, sp. n.
6. Rhyparidula insularis, sp. n.

GALERUCINlE: 7. Diacantha unifasciata, Oliv.

HALTICINlE: 8. Chœtocnema mahensis, sp. n.
9. Chœtocnema krishna, sp. n.

10. Chœtocnema sundara, sp. n,

Il. Pratima variabilis, gen. et sp. n.
12. Pratima costata, sp. n.
13. Bikasha tenuipunctata, gen. et sp. n.
14. Bikasha fortipunctata, sp. n.
15. Bikasha minot, sp. n.
16. LongitarsU8 yardineri, sp. n,

The TYPES of aIl the new species are in the British Museum.
I wish to record my thanks to Dr Hugh Scott for submitting the collection to me

for study and report. The drawings are by Mr A. J. Engel Terzi ta whom also my thanks

are due.

... The present writer has o.lready dealt with the HISPIN~E (Trans. Linn. Soc., ser. 2 (Zoo!.), xvi, pp. 237-242,
1913) and the CASSIDINlE (Ann. Mag. Nat. Hist., ser. 8, xix, pp. 144-146,1917). The survey of all the CHRYSOMELIDJE

obto.ined in the islands visited by the Expedition is now completed.
31-2
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Subfamily Eumolpinœ.

Genus RHYPARIDA, Baly,

Baly erected this genus for an insect from Moreton Bay (Journ. of Ent. i, p. 286, 1861),
which he called dimidiata, designating it as the genotype. Having compared with it the
two following insects from the Seychelles, I am satisfied that they belong to the genus
Rhyparida. It is a large genus comprising about 260 species, mostly from Australia and
the Pacifie Islands, but extending westwards to Ceylon, Burma and India, Several
species have also been described from Madagascar. As the genus extends towards the
west, the number of species inhabiting given localities decreases; the gemls is therefore
predominantly Australian, including in its range the Islands of the Pacifie Ocean.

The species before me strongly resemble sorne of those of the gemls N odostoma,
Motschulsky, but cannot belong to it because they have bifid claws, while the genotype
of Nodostoma has appendiculate claws.

BIFID CLA.ws: It is convenient to explain here that the writer follows the custom
of previous writers on these groups of beetles, who have used the expression "billd
claws" to indicate that, near the base and on the inner side of each claw, there is another
claw-like projection which is generally smaller, and not in the sense that the apex of
the claw is split into two.

1. Rhyparida seychellensis, sp. n.

Body broad. General colour shining brown with a faint bronzy metallic sheen visible
when the insect is held at certain an gles; in sorne cases the head is somewhat darker;
four basal segments of antennœ entirely brown, ninth dark except at the extreme base,
tenth and eleventh dark, sometimes the third, fourth and ninth are tinged with blackish
colour; along the suture and covering part of the surface on each side of it is a bronzy
blackish, diffused, ill-defined, broad fascia which spreads over a good portion of the basal
part of the elytron and somewhat narrows towards the apex.

Head broad, with the vertex distinctly punctate; clypeus broad, also punctate; eyes
strongly convex with a deep transverse impression bordcring the upper edge and extending
somewhat towards the longitudinal middle line of the clypcus: antennœ reaehing to
about the middle of the elytra, first segment long, club-shaped, second lcss thick and
shorter than the first, third thinner and longer than second (but the length of the
third is not double that of the second), third, fourth and fifth about equal to each other,
sixth shorter, from t he sevent h to the elcvont h the segments arc thickcncd, about equal,
the eleventh being some what longer and pointcd, Prothorax slightly broador than long,
front and hind margins nearly straight, sides margined, rounded, the greatest con
vexity being at about the middle; upper side uniformly convcx from side to side, smooth,
finely and very remotcly punctatc; along thc hind margin and close to it is a deep
channel. Each of the four corners is furnishcd with a fine scta. S culellnum. triangular
with the apex broadly rounded; surface smooth, with one or two fine punctures and a
shallow depression. Elytra broader at the base than the prothorax, more or Iess nearly
parallel-sided with the apex broadly rounded; humerus prominent; regularly punctate
striate, on each elytron there are eleven rows of punctures including the short scutellar
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and the extreme marginal rows; the punctures are stronger on the basal and discal
portions but very feeble and almost obliterated on the apical part; the intervals between
the rows are smooth, fiat and impunctate. Underside smooth, shining and sparsely
covered with very fine hairs; intercoxal process of the prosternum broad, smooth; inter
mediate and hind tibiœ emarginate at the apex on the outer side; the claw-segment
of the tarsi projects much beyond the bilob ed segment; claws bifid, the inner branch
being much smaller than the outer.

Length, 3t mm.; breadth, 2 mm.
Loc. Seychelles. Mahé: near Morne Blanc, circa 1000 feet, x. 1908, 3 examples;

Cascade Estate, forest above 1000 feet, i, 1909, 3 examples.

Fig. 1. Rhypal'ida scychcllcnsis, sp. n., x 22.
Fi g. 2. Rhypal' ida scotti, sp. n., x 22.

2. Rhyparida scotti , sp. n.
Body bread. General colour shining brown without any met~llic sheen; ~ one

example in the lonz series bofore me the upper side is entirely black, m many specimens
the colour of the pronotum is deeper than that of the elytra, the sut~re is in all.examples
darker than the general colour while sorne have also the elytral margms edged with black;
. . '1 'Il d fi d diffuse longitudinal stripe along each
In some specimens there IS a s iort, l - e ne, l ,

. . 1 t f th antennœ are generally blackish at theelytron; the seven or eight aplCa segmen s 0 e b

apex, in some examples the eighth and ninth are entirely brown.
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Head broad, finely and faintly punctate; eyes convex with a deep impression along
the edge of the upper side; antennes extending somewhat beyond the middle of the
elytra, first segment thick, club-shaped and rather bent, second thinner and also some
what c1ub-shaped, third much longer thun second, the third, fourth and fifth about equal
to each other in thickness and length, sixth shorter than fifth and also than seventh;
from the seventh the segments are slightly thicker, seventh somewhat longer than eighth,
eighth to eleventh about equal to each other; the sixth segment in the male is much
shorter. The relative lengths of the segments of the antennœ vary to a certain extent
although the above description holds good in the main. Prothorax slightly broader
than long, narrowed in front; sides rounded and margined; upper side convex from side
to side, very finely and sparsely punctate; along the basal margin is an irnpressed line
which contains a few punctures; at each of the four corners is a fine seta. Scutellum
triangular with the apex rounded and the surface bearing one or two minute punctures.
Elytra broader at the base than the prothorax; humerus prominent; each elytron has
eleven rows of punctures including the scutellar and marginal rows, the punctures being
very feeble towards the apex. Uiulersùle smooth, shining, with a few scattered hairs
on the abdominal sternites; intermediate and hind tibiœ each with a small emargination
at the apex on the outer side; the claw-segment projects much beyond the bilobed
segment; claws bifid, the inner branch of each claw being mu ch sm aller.

Length, 3 mm.; breadth, li mm. Sorne examples are slightly smaller.
Loc. Seychelles: Silhouette, Mahé. Silhouette: forest near Mont Pot-à-eau, circa

1000-1500 feet, viii. 1908; Mare aux Cochons, over 1000 feet, and forest above, ix. 1908;
sorne examples are from the very highest and dampest forest, over 2000 feet; sorne may
also be from below 1000 feet. Mahé: highest damp forest on summits of Morne Blanc
and Morne Pilot, 2000 feet and over, x.-xi. 1908; above Port Glaud, circa 500-1000 feet,
5. xi. 1908; Mare aux Cochons district, 1500-2000 feet, 26. L-2. ii. 1909; slopes of Morne
Seychellois, 1500-2000 feet, 4. ii. HW9; Cascade Estate, 1000-2000 feet, i.-iii. 1909.
85 examples, 58 from Silhouette and 27 from Mahé: the great majority from the highest
zones of forest.

Genus EKA*, gen. nov.

I consider it necessary to erect a new genus for this inscct. Body pubescent. Anterior
margin of prothoracic episternum concave. Prothorax with distinct lateral margins.
Elytra broader at the base than the prothorax. Clypcus without any prolongation in
front. Intermediate tibiœ only with a slight emargination at the apex on the outer side.
Claws bifid.

It is related to the genus Trichochrusia but is differentiated by the absence of the
frontal prolongations of the clypeus.

GENOTYPE: Eka nigra, sp. n.

3. Eka nigra, sp. n.

Body oblong-ovate, subnitid, Colour black with a very faint purplish tinge which
can be seen by holding the insect at certain angles; the four basal segments of the
antennes brown and the remaining seven black; legs brown mixed with blackish colour,

* From Sanskrit, meaning "single," "alone."
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tarsi more black~sh. The insect is entirely covered with white erect hairs on the upper
and the under side ; those on the elytra are arranged in longitudinal rows and each
hair arises out of a puncture.

Head punctate, the interocular space not pro
duced at the apex into two prominences; eyes
strongly convex; antennm extending somewhat
beyond the base of the elytra, first segment
thickened, club-shaped, second also thickened but
smaller, third, fourth and fifth slender and about
equal to each other; from the sixth to the eleventh
the segments are thickcr and covered with fine
whitish hairs. Prothorax somewhat broader than
long, sides rounded and with margins, posterior
marginc1rawninto a small lobe atthe middle; upper
side convex, punctate; the whitish hairs arise from
the punctures. Sciüelluni small, triangular, with
the apex rounded. Elytm broader at the base than
the prothorax; humerus convex; surface pu netate
striate, the series of punctures close to each other,
each puncture being rather large and bearing a
whitish hair. Underside: prosternum broad, ob
long, transversely elevated, convex between coxœ; apex of middle tibiœ emarginate on the
outer side; claws bifid.

Length, 1! mm.
Loc. Seychelles. Silhouette: low country near coast, 31. vii. 1908, 1 example.

KEETA*, gen, nov.

Body oblong or oblong-ovate, generally small. Head with the vertex convex and
punctate. Clypeus broad. The antennes are inserted in deep excavations, consequently
the inner margin of the eyes has a slight emargination. Eyes not very strongly convex.
Antennœ extending to about the middle of the elytra or a little shorter, seventh to
eleventh segments thicker than the l'est. Prothorax almost as long as broad and not
much narrower than the base of the elytra, sides margined. Anterior margin of the
episternum of the prothorax distinctly convex. Prosternum broad and more broadened
at the hind margin. Elytra without transverse rugosities at the sides and the body
above without hairs or scales. Intermediate and posterior tibiœ emarginate at the apex
on the outside. The claws can hardly be called bifid, although on the inner side near the
base of each claw is a small thin projection. In this group, in those cases where the
inner member of the claw has become comparatively long, the claw has been called bifid.
In that sense the claws of the present genus are not bifid.

By the characters enumerated above this genus falls in the group TYPOPHORINI
which contains many genera. The present genus is near Menius, Chap., Syag'rus, Chap.,

* Sanskrit, meaning "insect."
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F ig. 4. K eeta aldabrana, gen, c t Hp. n., x 22.

and other closely allied genera, all of which OCClIr in Africa and include many speoies
from Madagascar.

GENOTYPE: Keeta aldabrana, sp. n.

4. Keeta aldabrana, sp. n.

Body oblong. Colour shining brown; head and pronotum darker than elytra and
showing bronzyreflections when the insectis held at certain angles; the five apical segments
of the antennes are tinged with blackish ; on the elytra there are sorne indistinct, ID
defined, darkish patches, On the underside
a certain area about the metasternum, coxœ
and bases of femora is blackish.

Head with vertex convex, punctate with
coarser and finer punctures, the latter being
more numerous near the centre; the clypeus
is also punctate, each puncture having a
silvery hair; along the hind border of the
eyes is a deep impression which is not
broadened behind; antennœ extending a
little behind the humerus, first segment
large, thickened, club-shaped, second also
thickened but smaller than first, the third,
fourth and fifth slender, almost equal, sixth
somewhatshorter,sevent h to elevent h larger,
comparatively and progressively thickened
and more hairy. P rothorax somewhat
broader than long, sides slight ly rounded
as seen from above, each of the four corners
with a fine seta; upper surface uniformly
convexfrom side to side, thickly and coarsely
punctate in the middle, the punctures being
finer and sparser in front and behind. S cu
tellum pentagonal, slightly lon ger than
broad, its apex formed by two lines meet
ing at an angle which is rounded; on the surface at the ape x there is a decp depression,
elsewhere there are a few punctures, Elylra broader at thc base than the prothorax;
humerus raised, impunctate; on eac h elytron there are thirteen longitudinal series of
punctures including a short scutellar series ; behind the shoulder one row bifurcates into
two short rows; helow the shoulder thore is a short row which terminates at about the
middle, meeting the ext reme marginal row ; near the apex the rows meet in pairs; at the
sides the interstices appear to be slightly raiscd ; the intcrvals between the rows have
series of very minute punctures. Undersùle very sparse ly covcred with fine hairs; the
intercoxal process of the prosternum is broad, widened at the apex, its surface punctate.
Femora without a spine on the underside. Tibiœ not channelled although in sorne positions
they appear to be 80. Intermediate and hind tibise emarginate on the outer side at the
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apex. The claws cannot be caIled bifid in the true sense, but on the inner side near the base
is a minute spinule. The anterior margin of the episternum of the prothorax is convex.

Length, 4 mm.

Loc. Aldabra: Takamaka or Île Michel, xi. 1908, 1 example (Fryer).

5. Keeta fryeri , sp. n.

Body oblong-ovate. General colour shining reddish-brown.
Head with vertex convex and punctate, interocular space more coarsely punctate;

clypeus broad and also coarsely punctate, at each side it has a ridge which forms the
inner boundary of the comparatively large cavity in which the antenna is inserted; the
outer edge of this cavity pro duces a slight emargination of the inner edge of the eyes;
the upper edge of the eyes is bounded by a channel which is continued to the emargina
tion of the inner side; antenna extending to a little distance beyond the humerus, hardly
reaching the middle of the elytra, first segment thick, club-shaped, somewhat bent, second
less thick but thicker and shorter than the third, the third, fourth and fifth slender and
almost equal to each other, the sixth shorter than either the preceding or the following
segments; frorn the seventh the segments are thicker and more covered with fine silvery
hairs, the last is somewhat pointed. Prothorax somewhat broader than long, sides very
gently rounded and margined, hind margin almost straight, bordered by a channel which
contains sorne fine punctures. The upper surface is gently convex from side to side and is
covered, not very closely, with coarser and finer punctures. Scuiellum. broad, pentagonal,
impunctate, with a slight depression near the apex. Elytra slightly broader at the base
than the prothorax, regularly punctate-striate; on each elytron there are thirteen rows
of punctures including a short scutellar row; behind the humerus and at a certain distance
from it one row bifurcates into two; below the humerus is a short row which anastomoses
with the extreme marginal row ; near the apex the rows meet in pairs. In the intervals
between the rows of punctures are very minute punctures similarly arranged in longi
tudinal series. Und erside sparsely covered with fine hairs, but these are more numerous
on the abdominal sternites than elsewhere; prosternum broad, more broadened behind,
surface closely punctate; all the femora without a spine on the underside; intermediate
and posterior tibiœ emarginate at the apex on the outer side; claws with a small spinule

at the base on the inner side.
Length, 3t mm.
Loc. Aldabra: Takamaka, xi. 1908, 2 examples (Fryer).

Genus RHYPARlDULA, Weise, in Voeltzkow, Reise in Ostafrika ii, p. 430, 1910.

The foIlowing specics belongs to this gemls-that is, the anterior margins of the
prothoracic episterna arc convex, the olytra are without rugosities at the sides, the body
above is not hairy, the intermediate and posterior tibiœ are emarginate at the apex and
there is a eonvex structure between the anterior angle of the pronotum and the pro
thoraeic episternum. In the cavity of this structure the eye is a~comm~dated whe~ t~e
head is withdrawn into the prothorax (see figs. 5 and 6). Rhypandula aciculata, Wmse, lS

from Mahafaly, S.W. Madagascar, the present species is from Aldabra: the two known

species of the genus are therefore from the same region.
TRANSACTIONS, VOL. XIX, PT. II.
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6. Rhyparidula insularis, sp. n.

Body oblong-ovate. General colour shining dark brown; the central part of the
pronotum with an ill-defined dark patch; all the margins of the pronotum and elytra
and the suture edged with bronzy black; the four or five apical segments of the antennes
blackish; underside deeper in shade than the general colour of the upper side; faint
bronzy refiections are seen on the darker portions of the upper surface when the insect
is held at certain angles. The scutellum shares the colour of the suture.

Fig. 5. Rhyparidula insularis, sp. n., x 22. Fig. 6. Rhqjparidula insularis, sp. n., profile, x 22.

Head capable of being completely withdrawn into the prothorax; vertex and
interocular space punctate; eyes ovate, entire, along the upper margin is a deep excava
tion; antennœ inserted very close to the inner margin of the eyes, reaching only a little
distance beyond the base of the pronotum; first segment thick, semiglobular in shape,
second less thick and club-shaped but thicker than third, third somewhat shorter than
fourth, fourth and fifth almost equal to each other, sixth similar, somewhat shortcr,
seventh to eleventh thicker and about equal to each other. Prothorax quadrate, broader
than long, appearing slightly narrowed in front; sides straight but converging slightly
ta the front, and margined; hind margin with a feeble central lobe, on either side of
which the margin is straight but runs slightly forwards to the cxternal lateral angle.
The convex fiap over the eyes has been referred ta above. The upper surface is oonvex
from side ta side and is covered with coarser and finer punctures, the former being more
crowded in the middle and the latter denser towards the margins, Scutellum triangular
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with the apex rounded and the surface smooth and impunctate. Elytra slightly broader
at the base than the prothorax; humerus somewhat raised; almost parallel-sided, some
what narrowing towards the apex; punctate-striate, each elytron having thirteen rows
including the short scutellar and the extreme marginal rows; below the humerus is a
short row anastomosing with the marginal; the punctures of the discal rows are stronger
than those towards the lateral margins. In the intervals between the rows of punctures
are longitudinal series of extremely fine punctures, visible only under a high power.
Underside shining, smooth, impunctate; fine silvery hairs are scattered over the abdominal
segments. The intercoxal projection of the prosternum is broad and uneven. Each femur
has a small spinule on the underside; tibise unarmed at the apex; the claw-segment of
the tarsi projects much beyond the bilobed segment; claws bifid.

Length, 3 mm.

Loc. Aldabra: 1907,7 examples (Thomasset); Takamaka, xi. 1908,6 examples (Fryer).

Subfamily Galerucinre.

This subfamily is represented by only one species.

Genus DIACANTHA, Harold, Col. Hefte xvi, p. 211, 1879.

7. Diacantha unifasciata (Olivier*).

Diacantha is a large African genus. Most of the species are characterised by an
elytral colour-pattern which consists of alternate metallic and brown transverse bands.
Owing to the varying lengths of these bands the general appearance of specimens of a
single species may be so different that they have often been regarded as distinct species,
thus receiving different names.

In the present species the basal part of the elytron is covered by a broad bluish-green
band, then follows a broader brown band, behind which again is a metallic band, followed
by a brown apical band in the male, but covering the whole apex in the female; the
suture and the margins all round are covered by the metallic colour. The latter often
shows purplish reflections.

In the male the brown apical area is elevated into a sharp point. In the female this
is absent and the whole apex is metallic.

It may be added here that there are two examples in the collection of the British
Museum from Antongil Bay, Madagascar, in which the whole surface of the elytra is
covered by the metallic colour.

Loc. Seychelles: Silhouette, Mahé. Silhouette: low country near coast, 3. viii. 1908,
18 specimens; high damp forest, about 2000 feet, beaten from small trees on top of one
of the highest ridges, viii. 1908, 5 examples; Mare aux Cochons, circa 1000 feet, ix. 1908,
1 example. Mahé: Cascade Estate, x. 1908, Il examples (Thomasset), and 6 other speci
mens from the same estate at various dates up to ii. 1909; the following from Mahé
have no records as to the part of the island in which they were found: 1905, 1 example

... For complete bibliographie references to the genus and species see Weise, Ooleopt. Oat. (Junk und SchenkIing),
part 78, pp. 86, 90, 1924.

32-2
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(Gardiner); 1906, 12 examples and 1907, 11 examples (Thomasset). 65 specimens in ail,
from both high endemie forest and lower country, sometimes found in numbers at one
time and place.

Previously recorded only from Madagascar.

Subfamily Halticinœ.

Genus CHlETOCNEMA, Stephens*.

8. Obœtoenema mahensis, sp. n.

Body more oblong than is usual in the genus, the apex narrowed. General colour
pitch-black with an ill-defined brownish longitudinal stripe on each elytron; the legs
and the eight basal segments of the antennes brown, apex or whole of the ninth, and

Fig. 7. Ohœtocnema mahensie, sp. n., outline, x 28.

the tenth and eleventh entirely, black; in sorne examples the colour of the head and
prothorax is much diluted ta dark red-brown, while in others the whole of the general
colour has become much lighter; along the middle of the underside the colour is lighter.

Head broad with the vertex convex; antennes extending somewhat beyond the middle
of the elytra, first segment long and club-shaped, second shorter than first, third more
slender and longer than second, fourth very slightly longer than third, fifth ta seventh
about equal, eighth ta tenth somewhat shorter, eleventh pointed; the last four segments
appear ta be slightly thicker; the relative lengths of the segments of the antennœ seem
ta vary slightly. The antennes are longer in the male. Prothorax quadrate, a little broader
than long, sides straight and margined, slightly oblique, each of the four corners with
a fine seta, front angles truncate, hind angles almost right angles; hind margin nearly
straight; upper surface very gently convex from side ta side, closely punctate with an
irregular mixture of coarser and finer puncturcs, the background shagreened. Scutellum
small with its base straight and apex rounded, the surface smooth and impunctate.

• For synonymy and references Bee Maulik, Eauna of British India, Coleoptera, Ohryaomelidœ (ChrYBomelinœ
and Halticinœ), p. 202, 1926.
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Elytra almost as broad at base as prothorax, punctate-striate; on each elytron are
eleven longitudinal series of punctures including a long scutellar series; towards the apex
the series meet in pairs; the interstices appear to be somewhat raised, more so towards
the apex. Underside impunctate, smooth; abdominal sternites sparsely hairy; the bilobed
segments of the front and middle tarsi are broader than the corresponding segments of
the hind tarsi.

Length, 2! mm.

Loc. Seychelles: Silhouette, Mahé. Silhouette: near Mont Pot-à-eau, circa 1500 feet,
viii. 1908, 1 exampIe; highest forests, over 2000 feet, ix. 1908, 2 specimens. Mahé:
country above Port Glaud, circa 500-1000 feet, 5. xi. 1908; near Morne Blanc, circa
1000 feet, x. 1908; high damp forest between Trois Frères and Morne Seychellois, 1500
2000 feet, xii. 1908 and i. 1909; Cascade Estate, circa 1000 feet, i. 1909; top of Mount
Sebert, covered with stunted forest-growth, circa 2000 feet, i. 1909; Mare aux Cochons
district, 1500-2000 feet, i.-ii. 1909. 37 examples in ail, 3 from Silhouette, 34 from Mahé;
evidently a species characteristic of the endemie forests.

Variation: in one specimen from Silhouette the four apical segments of the antennœ
are entirely black, the elytra have a deeper shade, the brown stripe being obsolescent
except for a patch at the base, and the head and pronotum are lighter than the elytra.
In two other specimens from the same locality the three apical segments entirely and
part of the eighth are black; in one of these examples the general colour of the upper
side is lighter than in the other. In many examples, the general colour of which is lighter,
darker patches are visible here and there and especially along the apical margins of the
elytra,

In having the body rather elongate, this species and Ch. krishna are related to several
African species in which this character is weil pronounced.

9. Chœtocnema lcrishoui", sp. n,

Oblong-ovate, somewhat broader than Ch. mahensis, also the apex does not appear
to be so narrowed as in that species. General colour black, in sorne specimens diluted with
pitch-brown; legs and eight basal segments of antennœ brown, the apical three segments
black. The colour of the underside is pitch-black with the middle part of the abdominal
sternites reddish-brown. The hind femora in some specimens are much darker brown.

Head with the vertex convex, closely and finely punctate; antennœ extending to a
certain distance beyond the middle of the elytra, first segment long, thick and club
shaped, second thicker but shorter than third, third, fourth and fifth about equal, sixth
and seventh somewhat shorter and equal to each other, eighth still shorter and about
equal to each of the next three segments, elever.th pointed. Prothorax quadrate, broader
than long, sides straight, very slightly oblique, margined, truncate at the front angles,
each corner bearing a fine seta; upper surface gently convex from side to side, covered
with an irregular mixture of very fine and coarse punctures with background shagreened.
Scutellum small with base straight and apex rounded, surface smooth and impunctate.
Elytra slightly broader at basethan prothorax, somewhat depressed behind the b~salp~rt;

humerus convex; punctate-striate, each elytron having eleven rows of punctures mcludmg
* From Sanskrit, meaning "black."
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a long scutellar row; towards the apex the rows meet in pairs. The interstices appear to
be raised and their surface under a high power is seen to bear series of minute punctures
and to be reticulate. Underside smooth, shining, abdominal sternites sparsely hairy.
The bilobed segments of the front and middle tarsi are broader than the corresponding
segments of the hind tarsi.

Lenqth, 2l mm.; d', 2 mm.
Loc. Seychelles. Silhouette, Mahé, Praslin. Silhouette: near Mont Pot-à-eau, circa

1500 feet, viii. 1908, and Mare aux Cochons, circa 1000 feet, ix. 1908. Mahé: found

Fig. 8. Ohœtocnema krishna, sp. n., x 28.

generally in the high forests from about 1000 feet to over 2000 feet, x. 1908-ili. 1909;
summits of Morne Blanc and Morne Pilot, high forests of Trois Frères and Morne
Seychellois, of Cascade Estate and of the Mare aux Cochons district. Praslin: Côtes
d'Or Estate, forest of Coco-de-Mer Palms (Lodoicea) in the Vallée de Mai, xi. 1908.
62 examples, 2 from Silhouette, 46 from Mahé, and 14 from Praslin: an inhabitant of
the endemie forests.

10. Chœiocnema sundara*, sp. n.

Body small, ovate, somewhat convex. Colour of upper side bronzy, that of underside
blackish, posterior femora blackish, legs brownish-yellow, six basal segments of antennes
similarly brownish-yellow, the remaining segments blackish. In the colour of the upper
side there is no greenish tint at aIl.

* From Sanskrit, meaning "beautiful."
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Head broad with the vertex convex, completely punctate, the punctures though not
densely crowded are fairly closely placed, the background is not shagreened; antennes
extending to a certain distance beyond the humerus, first segment thickened and club
shaped, second smaller and thick, third longer than second but slender, third to sixth
about equal to each other; from the seventh to the eleventh the segments are somewhat
thicker. Prothorax quadrate, broader than long; sides margined, very slightly rounded;
upper surface gently convex, fairly closely punctate, the background is not shagreened.
Scutellum small, triangular, impunctate. Elytra hardly broader at base than prothorax,
punctate-striate, on each elytron there are eleven rows of punctures, those near the
scutellum are somewhat confused; on the dise the rows are paired, at least two pairs
can be clearly distinguished; interstices fiat, except along the extreme margin where
two appear to be somewhat raised ; the background is not shagreened. Underside
distinotly punctate, the punctures being moderately large.

Length, 1! mm.
Loc. Seychelles. Mahé: marshes on coastal plain, Anse aux Pins and Anse Royale,

19-21. i. 1909, 1 ex ample.
This species in shape and other features generally resembles Oh. wollastoni, Baly,

and Oh. antennata, Jacoby, the former from S. Africa and the latter from Mashonaland ;
but it is different. In describing it as new I have taken into account the six species
described by Weise from Madagascar, the Comoros and neighbouring islands, in Voeltz
kow's Reise in Ostafrika ii, pp. 434-6, 1910, as weil as other Madagascan and Mrican

species.
Genus PRATI:M:A*, gen. nov.

Body oblong, sometimes distinctly narrowed at the apex. Head as broad as the
width of the prothorax, frontal surface rough, coarsely punctate; points of insertion of
antennes very close together, interantennal area raised, antennœ extending to some
distance beyond the shoulders, the five apical segments progressively thickened so that the
last segment is the thickest; eyes strongly convex. Prothorax more or less broader than
long, somewhat convex, roughly punctate. SC1ûellum small. Elytra broader at base than
prothorax, surface roughly and confusedly punctate, the punctures more or less arranged
in irregular longitudinal series which, however, cannot be counted. In some cases the
elytra have ribs. The suture appears to be slightly raised, and the surface immediately
behind the scutellum is depressed. U-nderside: anterior coxal cavities open behind. Hind
femora considerably dilated. Front and middle tibiœ without a spine at the apex; hind
tibiœ gradually broadened towards the apex, which bears a spine, their upper surface
neither perfectly fiat nor concave, but slightly convex; hind tarsi with the first segment

as long as the following two segments together; claws simple.

GENOTYPE: Pratima variabilis, sp. n.

11. Pratima oariabilis, sp. n.
Body oblong with the apex rounded or in sorne cases somewhat narrowed. The

general colour varies from a pale shade of brown to very deep brown, sometimes almost

• From Sanskrit, meaning "Iikeness."



254 PERCY SLADE~ TRllST W\PEDlTlON

black; the vertex of the head is somewhat dnrkor and the surface of the pronotum in
some ex amples has obscure clark patchcs. On t he elyt r« thcre is the following pattern
of deeper red-brown or bla ck colour : covering t.hc whole ba sal part. is a triangular patch,
the apex of the trian gle being towards th e middle of the elvtra ; bchind the micldle is a
similarly coloured bread band wit.h irrcgular murgins. Th e ba sal triangulnr patch may
only cover the base, scut ellum and 8h011Idel':-> . or i t may spread t a the ln. tcrn.l margins,
or it may not co vcr t he scut ollum. The postmcdi uu band Illa,\" be ubbruvin.tcd without
reaching the lateral or apical margins, or i t IIla.v spread over t he whole of that area.
In sorne cases thcrc is snell an extensiv e sulfus ion of the dark COl OUl' on the clytra that

Fig. [J. J' m l ima caria iril ;«, g"IL 1:(. ~ [i. I I., ,/ 2 ~. Fig. 10. I'ratinvi ca ri n hi l;«, hoad and
prothoru x of HII I,i! lI .'l· cxurup lo, X 28.

the lighter colour of t he background is only indicatcd boY a smal l pateh in the middle
of each elytrun. Even whcn the g rou nd -(;I)lo lir is clark , the e!ytnd pattern if; distinguish
able bv a still cla rk e!' sha de . Th e four ur fivc a pical f;(; ff lll e llt:-; of th e untcnruc are fuscous.v n

The whole bod y is su hnitid.

H ead with th e form churacto rist.ir. of t he W:1I 11S , w ith tllf; vertex r;()êtrse!'y punctato".
Antcnme oxtcnrl injr to a littl e distan ce IJ(;,J'und tll e s heJl ild e'. l's, firs ti He'.g llle'. llt club-sha pcd,
second thicker a n d xomowhut shor t e r t hlUl Lh ird , thirr] longer th.u: fOtll'tih, fourth, fifth
and sixth almost cqu a l tu ca d i othcr, from Ul e scveut h t he SCg lllc lltf; hccom c progressivoly
thicker ; the whole untcnruc cxcc pt th e t wr. (JI" t h n'.e'. basal SI '.P·JrH '.lIts <ln'. sll:l.rse!y covcred...., .
with silky hairs. P rothorax hroader th an long, sid cs ronnded, th e con tour varying to a
certain extent; upper surface convex and roughly punctatc, the puncturcs bcing large

* Th« plllw ttJl''' '~ 011 th" sloping Klll'fa.r;r.: of th " IH:ad a.1''' not illdir;atr 'd ill fig"', !J ILlJd 10.
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and closcly plaoed. The f OJ'J11 of t he p rothorax varies t o suc h an extent that in the a bsen ce

of a lon g series H1W h ns T ha ve beforo me t h o two extre mo Ior ms might be considere d as

two di stin ct spcoios. Th e latc l';ll Il l al ',~i ns ma.\' be un ifor mly rou ndcd t hroughout or t hey

m uy 110 IORH roun rlcd il! SI JIlI C parts and nca l'ly straight. in ethers. The surface also varies,

i t muy he ncn.rly smooth 1)/' t he l a r~( ~ punct u rcs may coa lcsc c to form clccp pits and

excavu.tions, Iml' tif:lIl arl y nca r 0 )( ' Imse, th us ,U-iVill.:!; th e surfac o a very rouzh and uneven
~ .-' ... ~~,

aplwara llcc. Sculellu ,« tl' ia ll ,~ldal' witl : apex rou nd crl, surfacé impun ct a t e, in sorne cases

it may ha v e a li t tk - c1 c'pl'('ssil)Jl in t h« middle. 1~'I,IJ{t"(( lirondcr at ba se than prothorax,

pa.rallel-sid cd with alH'x rIJIIlH !c'd: sho uldcr- promincnt; in sorne specimens t he a pex

shows a tendell e)' tll 1Jl' 1I, IlTIJ \ \ ' ('d -n cha radcr which is pronounccd in Pratim« costata .
Th e Sl l l'LlC C is C' Ollf IISI·d l," \l1111C'1 a t c'. t he punct un-s h(' j n ,~ dcep , la rge and close togethcr.

Th e punctu a t.i on i- ; J!,'-'l ) va riu l ih: in ,'-'U!l1e: cxun iplcs t ll !' pu nctu res t end 1.0 arrange

t hc msc-lvcs, nt lca st 11(' ; 11' t ho sut ure. in IOllgi twl inal ser ies. .Alt hou gh t he surface of

t he c lvtra gcmerally ." l lu \\' s J i ll t rucr: l,f rihs. vct in sorn e smallcr spec imens, that is, males ,

a short longit udinal l'il, i-s vis ih l« i l' the insect is hold side\,'a,vs in a suitable light-, The

variation in t hc punctua t ion and t he' presence of a short ri b on th e clytra in so rne cxam ples

Tender it difficult t n el d im ' t he limit s of tit is spccies with cl'l'ta int,v, Tt is possible t hat

Prai ùn« coslata is ou lv HIl cx tremc form of t itis spccics. Ci/(!Li'8ùlc with t he oharactors of

the genus,
Variation: It is sccn . thcrcforc, t ha t the follo\\"ing chamctcrs n u," : (1) colom' pattorn ;

(2) s ize; (:3) shape of ' IJ)('X of ely tra : (-1- ) sll;\ pe of prothorax; (;j) surfa ce of pronotum ;

(6) puuctua .tion and ,,", ll l' rnC C of clvtr« .
Tt is genera1Jy sn pp llscd t hat colour pattern is more vnriablc t itan fo rm 0 1' sc u lp ture,

at lcast ÜJ t he Cl Il: y SIl .\ II ':U I l .E. a nd t llC'rC'fI)l'l' Illon' ta X0110 III ic value is attached ta

fonn and se ulpt urc. In t h(' P l'C'Sl'lÜ case. howeve r, Iorm a nd scu lpture , as pointed out

abovc, c1 0 var y. Thut. il i~ , 1 (' ;l ~(' nf iurlivid uul vnrintion and n ot. specifie difference can

be jurlgcd from m." ina l.il it, t o ,n 'l(lllge t he sC l'ie:-; bcforc m e in gro ups , since trunsition a l

examplcs introd tIl'(' d ouht, as to t he value of an," character choscn . T he gcograph ical
di stri hut.ion a lso dc)('s Ilot a nol'd an." dnt n t o solve t he dillioultv, a ll t he examples being

from ~i lhollette eX('('p l-, thrco. wh ich 'n'n ' t akcn in ::\In hô. The on ly way to arrive at a

correct conce p t.ion or t lu- l'c l atioll ~lt ip o f typiea l P. rariubilis wit.h it s own varieties an d

with .". C0 8/ll1a woul .l 1)(' h,v t':-; pcl'illlclltal breed ing*,

L eI/ fi /ii , r~ -:.q 11 111 1. 'l' Il(' s llIa ll\' 1' \'.\.alllph·:-; ar c males.
l ,oc, ~c"e11\' 1 ks : ~ i 1h(Il \{'tl \'. \ la h\'.. ~i 1hon\'tt c : forcsts 11e <11' i\Jont P ot-à- cml an d above

}\'[al'c nt lX (. 'ocho lls . rmlll c in 'a 1UOU h '\'t ln t he high est p eak s. ove r 2000 feet, viii.-ix.

Hl08. l\la h<" : h igh d a rnp forests of 'l' l'ois I,'n\ res ami JlOl'lle Seychelloi s, 1500 to over 2000

fcet., x ii. In(l~ a-I l l! ii. 1!1(}!I; ::n c:\a III pIcs f l'l)1I 1 S]houette ancl 3 fr om lVIahé.

12. j->mIiJII(f, C08{O Ir I . sp. II.

:Boc1 y ob long, c1i sj,ilw t.ly lI a rl'll\\'ed a,t toile a pex. General colon1' va1'ying from a p.ale

to a very cl a rk Klli1d(' or l nll1', Vl'I'tex of head sOlllewhat da.rlœ r ; on the elytra the followmg

, . - ( - t l' A , t 10')7 In 'l l1othcr ",or k COmI)Ieted la ter but pub-* 'J'Ill' T11[\'IlII HC'l'Il)L of 1'.IIlH P'1-J l(']' \l'llH eamp 0 'cc 111 - ugus ~. ' < - • ' , • • • ,

, , f' l, t- , 1 .• l in id e,ts on the Vl1J.·mbllitv of speCles ln lIlsular
ll Hl lI' rI P ;W hPl' I,hnn Hl\' ] H,' (' s n nL pa.PI']'. 1 hnve 0 111111 ,1 l ,( C('l l l ' , ". •

r ' - l " , 't cl , of th e E um olplllle of tho Soyche IIes. See Insects
11l 1ll l1.s ", l lld l Hllgg('S!.I ' d thpll\ ,.;(,h- os 1'0 11\0 ( lll lllg l n } " Il ,\

af Xaman, P \;. .lV,·'Coloopt.. • l<'aH( ~ . :1, Ch r'ysolll olidm , p . HIL, UI2V.

l'RA N5AC TI ON S, VOL. Xl X, l'T. II,
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pattern of deeper red-brown colour: covering the whole basal part is a triangular patch,
the apex of the triangle being towards the middle of the elytra; this patch covers the
base, the scutellum and the shoulders, but does not spread beyond them towards the
margin; behind the middle there is a broad band with irregular margins, terminated on
each side by a costa and usually continuous along the suture with the apex of the basal
triangular patch, though in sorne cases it is not so; the four or five apical segments of
the antennes fuscous. The surface of the pronotum in some
examples has obscure dark markings. Even when the
ground-colour is dark, the elytral pattern is distinguish
able by a darker shade. The whole body is subnitid.

Head with the form characteristic of the genus, with
the vertex punctate. Antennœ extending to a little distance
beyond the shoulders, first segment club-shaped, second
thicker and slightly shorter than third, fourth shorter than
third, OOh slightly shorter than fourth, sixth again slightly
shorter than fifth, seventh to eleventh thickened as stated
under the generic diagnosis. Prothorax somewhat broader
than long, front margin straight, basal margin widely
arched, sides rounded, surface moderately convex and
coarsely and confusedly punctate. Scuiellum. small, tri
angular with apex broadly rounded, smooth, impunctate.
Elytra broader at base than prothorax; shoulders pro
minent; surface punctate, the punctures being irregularly
arranged in longitudinal series which are very close to each
other; their number on each elytron cannot, however, be
counted. Each elytron has three or four ribs, the two Fig. 11. Pratima cosuua, gen, et

sp. n., x 28.
median being more prominent, while the l'est can be seen
by holding the insect in a suitable light; the ribs do not extend either to the base or to
the apex. Underside as described under the genus.

Length, 2 mm.
Loc. Seychelles. Silhouette: near Mont Pot-à-eau, circa 1500 feet, vm, 1908,

5 examples; highest peaks, over 2000 feet, 12. viii. 1908, 1 example,

Genus BIKASHA*, gen. nov.

Body oblong-ovate, moderately convex. Points of insertion of the antennœ in the
interocular space fairly close together; interantennal space not strongly clevated into a
ridge; frontal area of the head not strongly raised ; eyes fairly convex; antonnœ slender,
the apical segments tend to becorne sornewhat thicker. Prothorax narrower than elytra
at the base, moderately convex, sides rounded, basal margin uniformly arched, anterior
angles obliquely truncatc; at each corner thore is a pore boaring a fine seta. Scutellum
triangular with apex rounded. Elytra ovate, somewhat narrowed towards the apex,
regularlypunotate-striate. Underside: front coxal cavities open behind; posterior femora

* From Sanskrit, meaning "expansion" or "evolution."



MAULIK-CûLEûPTERA, CHRYSûMELID~:EUMOLPIN~, GALERUCIN~, HALTICIN~ 257

strongly dilated; front and middle tibiœ unarmed at the apex; hind tibiœ armed with
a spine at the apex, broadened towards the apex, the upper surface fiat, not channelled,
outer margin with a series of minute spinules; posterior tarsi long, the first segment
being almost equal to the following three; c1aws simple.

Relationships: In discussing the HALTICINlE of India (Fauna of British lndia
(Coleoptera, Chrysomelinœ and Halticinœ), 1926) I expressed the view (p. 340) that
probably Lotujiiarsus nigripennis, Motschulsky, would form the basis of a new genus
because it possesses punctate-striate elytra, the striee being placed at regular intervals.
Amongst very many species which have the elytral punctuation confused and close or
at most showing a tendency to form longitudinal series, when one is found in which the
elytral punctures are arranged in longitudinal series at regular intervals, but showing
no marked divergence in other characters, it is suggested that the regularity may be
associated with some more fundamental factor justifying the erection of a new genus.
Having only one such species before me I did not erect a new genus for Lonqitarsus
nigripennis, Motsch.; but in the present instance I have before me three, for whieh it
is convenient to propose a new genus. It must be remembered also that in the HALTICINlE

more genera have confused elytral punctures than otherwise.
GENOTYPE: Bikasha tenuipunctata, sp. n.

13. Bikasha tenuipumdata, sp. n.

Body oblong-ovate. Colour shining black; antennœ and legs (except the posterior

femora, which are black) clark brown,
apical segments of antennœ and tarsi
somewhat fuscous. The fuscous suffu
sion in the antennœ varies in extent.

Head almost as broad as prothorax,
vertex impunctate; eyes moderately
convex. Antennœ reaching beyond the
middle of the elytra, first segment long
and club-shaped, second thicker but
shorter than third, fourth to seventh
almost equal to each other in length
and thic1mess, eighth, ninth and tenth
somewhat expanded laterallyand equal
to each other, eleventh smaller, rounded
and pointed at the apex; from the
fourth segment to the end the antennœ
are comparatively more thickly covered
with fine brownish hairs, Prothorax
somewhat broader than long, upper
side convex, smooth, and generally
impunctate; in sorne examples there

are very fine punctures near the base Fig. 12. Bikasha tenuipunctata, gen. et sp. n., x 28.

only visible under a high power; this
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character is marked in one specimen fr om Aldabra; otherwise t he prothorax has the
characters of the genus, S cutellum. t r iangular with apex rounded ; smooth, though under
a high power and in a suitable light the surface appears to be shagreened. Elytra broader
at base than prothorax, parallel-sided , somewh at narrowing towards the apex, shoulders
prominent; surface smoot h, regularly punctate-striate, the punctures being very fine,
while towards the apex they tend t o become obsolete. Including a long scutellar row and
an extreme marginal ro w t here are eleven regular longitudinal rows of punctures on each
elytron, the int ervals between the rows being smoo th, fiat and impunctate. The punctures
in each row are no t very close to eac h other. Uiulereide smoot h, abdominal sternites
sparsely covered with whitish hairs ; other characters arc as under the genus.

Lenqth, 2t-2i mm.
Loc. Seychelles, Aldabra.
Seychelles: Silhouet te, Mahé. Silhou ette: Mare aux Cochons plateau and forest above,

circa 1000 feet and over, viii--ix. 1908, 50 examples. Mahé: Cascade Estate, circa

1000 feet, Î.-ü. 1909, 6 examples.
Aldabra: 1907, 3 examples (Thomasset).
The species of t he genus Bikasha are not so rigidly confined t o t he endemie mountain

forests of the Seyche lles as certain of t he for cgoing forms appear t o be. B . tenuipunctata
occurs in Ald abra as well as in the Seychelles ; and B. minor, t hough only found in the
Seychelles, was taken in t he outlying coral-island called Dennis I sland, as well as in the
more typical mount ainous granitic islands. Within the limits of t he latter, the great er
part of the long series of B. tenuipuncuüa is from Silhouette, only a few examples having
been found in Mahé, while in B. [ortipunctata t he reverse holds good.

: ... :, . .
: .. " :' ~ " , ~': : .. Ill..

. : :.: . ~ :::' :'.~• . ..•• ~ r' •• •. ,
:.< : : : : :: :;::: ::.:,
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:: : :: : ~, ~ ~ : :::::: :: ::
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14. Bikasha f ortipunctata, sp. n .

Body oblong-ovat e. Colour shining black with a faint but d istinct bronzy sheen and
sometimes faintly purplish , on the underside t he bronzy sheen is absent ; antennœ and
legs rich dark brown , the posterior femora are sometimes darker but never attain the
general black colour of the body as is the case in B. tenuipunctata.

Head as broad as prot horax, vertex impunctate ; eycs fairly convex. Antennœ slender,
long, passing beyond t he middle of the elytra, first segm en t long
and club-shaped , second t hicker but shorter t han t hird , t h ird to
sevent h almost equal to each other in length, eighth, ninth, tenth
and eleventh somewhat t hicke r, t he last pointed ; fr om the apex of
the third segment t he antennœ are covered with silvery hai rs. Pro
thorax somewh at broader t han long, upper side convex, smooth and
finely but distinctly punctate, the punctures bein g sparser and less
distinct towards t he apex. Scu tellum t riangular wit h apex broadly
rounded ; smooth, under a high po wer and in a suitable light the
surface appears to be shagreened. Elytra broader at base t han
prothorax, parallel-sided , somewhat narrowing towards the apex;
shoulders prominent; surface smooth, regularly punctate-striate. F ig. 13. Bikasha jorti 

Including a long scutellar row and an extreme marginal row there punctata, gen. et sp. n.,

1 1
· , elytra, x 28.

are e even ongitudinal rows of punctures on each elytron, the
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~ter~tices ~etween .the rows ?eing smooth and impunctate. The punctures are stronger
ID this species than ID B. tenuipumcuüa. Underside smooth; abdominal sternites sparsely
covered with whitish hairs; posterior tarsus half the length of the corresponding tibia.

Length, slightly less than 2 mm.

Loc. Seychelles: Silhouette, Mahé, Praslin. Silhouette: near Mont Pot-à-eau, circa
1500 feet, viii. 1908; Mare aux Cochons, circa 1000 feet, and high forest above, viii.-ix.
1908. Mahé: country above Port Glaud, circa 500-1000 feet, 5. xi. 1908, many speci
mens; near Morne Blanc, and high forest of Morne Blanc and Morne Pilot, circa 1000
2000 feet, x.--xi. 1908; Cascade Estate and forest ab ove, circa 1000-2000 feet, i.-iii.
1909, many specimens. Praslin: Côtes d'Or Estate, xi. 1908. 54 examples in all, 41 from
Mahé, 12 from Silhouette and 1 from Praslin.

15. Bikasha minor, sp. n.

Body oblong-ovate. Colour shining black, antennes and legs (except the posterior
femora, which share the general colour of the body) rich brown, the three or four apical
segments of the antennes blackish, the tarsi with a slight tinge of fuscous.

Head almost as broad as prothorax, vertex impunctate; antennes reaching to a certain
extent beyond the middle of the elytra, first segment long and club-shaped, second thicker
and longer than third, fourth longer than third, fourth and fifth equal, sixth to tenth
almost equal to each other in length, eleventh somewhat longer, pointed; the two or
three apical segments very slightly thicker; excepting the two or three basal segments
the antennes are sparsely covered with fine silvery hairs. Prothorax somewhat broader than
long; upper surface convex, seen under a high power to be very minutely and sparsely
punctate, in sorne cases so sparsely that it looks almost impunctate. Scutellum small,
triangular with apex rounded; surface smooth and impunctate. Elytra broader at base
than prothorax, shoulders prominent, sides parallel, surface smooth, very regularly
punctate-striate; the punctures are obsolescent towards the apex, they are feebly im
pressed even when seen under a high power, and in each longitudinal series the punctures
are not close to each other; there is a scutellar series. Underside smooth, abdominal
sternites sparsely covered with fine hairs.

Length, 1t mm.
Loc. Seychelles: Dennis Island, Mahé. Dennis Island: viii. 1908, 8 examples (Fryer).

Mahé: marshes on coastal plain at Anse aux Pins or Anse Royale, i. 1909, 1 specimen.

Genus LONGITARSUS, Latr.

For a definition of this genus see my description in the Fauna of British 1ndia,
Coleoptera, Chrysomelidœ (Chrysomelinœ and IIalticinœ), pp. 333, 334, 1926.

16. Longitarsus gardineri, sp. n.

Body oblong. Colour pale brown; head black; pronotum reddish-brown, diffusedly
blackish in front; scutellum and suture narrowly blackish; apices of hind femora diffusedly
piceous; underside darker brown than the upper side; the five or six apical segments of
the antennœ are piceous. The elytra are more shining than the prothorax and the under

side more than the upper side.
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Head with vertex impunctate; on the front, however, there are a few pits placed in
a transverse line; frontal area somewhat raised; interantennal ridge well-developed.
Antennœ extending a little beyond the middle of the elytra; first segment the longest
and club-shaped, second about equal in length to third but somewhat thicker, fourth
longer than third, fifth about equal to fourth, from the fifth to the tenth the segments
are about equal, the eleventh is somewhat longer and pointed. The antennœ are covered
with fine short hairs. Prothorax broader than long, base and sides forming one con
tinuous rounded curve; anterior angles oblique; upper surface slightly convex from side
to side, uniformly, fairly closely and confusedly punctate; besides this the whole back
ground is shagreened. Scutellum much broader than long, widely rounded at the apex;
the surface is seen under a high power to be shagreened. Elytra broader at base than
prothorax, uniformly, fairly closely and confusedly punctate, the surface between the
punctures is shagreened but not pronouncedly as it is in the pronotum. Underside: the
legs are covered with fine short hairs. The hind legs are very large compared with the
size of the insect; the hind tibia bears a series of short spinules on the outer edge but these
spinules become coarser and sparser towards the base.

Length, 2 mm.
Loc. Providence: Cerf Island, 3. x. 1905, 6 examples, on Tournefortia (Gardiner).
Many species of Lonqitarsus occurring in different parts of the world have the same

general build and colour-pattern as L. qardineri. L. suturellus, Duft., L. melanocephalus,
De Geer, L. lycopi, Foudras, L. abdominalis, All., ail from Europe and L. belqaumensie,
Jacoby, which is widely distributed in India-ail these, among others, resemble closely
the present species. Two other more doubtful species described by Motsehulsky from
Ceylon, and which he called L. sutura-nigra * and L. suturellus, the descriptions of which
give sufficient indications to serve our present purpose, may also be mentioned in this
connexion as showing the wide geographical distribution of this category of Lonqitarsus
Perhaps it is permissible to speculate that the species with this colour-scheme may have
had a common ancestor in an earlier geological epoch, and that when the present con
figuration of the earth came into being, the insects were isolated in different parts of
the world, but the original colour-scheme persisted. If this be true, it is an example
of the permanence of many natural phenomena through great changes.

The present species was collected from Tournefortia, a genus of plants which is mainly
tropical. But its association with Tournefortia may be accidental, for the insect is very
mobile owing to its power of jumping, and its original host-plant may have been different.

* 8inee the above was written eutura-niqra has been plaeed in the genus Elytropachys: see Ogloblin, Eos vi,
p. 87, 1930.



No. X.-AN ENUMERATION OF THE ANGIOSPERMS OF THE

SEYCHELLES ARCHIPELAGO.

Bv V. S. SUMMERHAYES (Royal Botanic Gardens, Kew).

THE Seychelles consist of a group of islands in the western part of the Indian Ocean and
placed approximately between East Africa, Madagascar and Southern India, the latter
being much the most distant, although the Maldive Islands are considerably nearer.

A detailed account of the climate, physiography, vegetation, etc., of the islands by
Prof. J. Stanley Gardiner has been published in the Geographical Journal*, and the
reader is referred to this for information on those subjects.

Although M. Bojer, the author of Horius Mauritianus, who was resident in Mauritius
for a considerable period, was the earliest botanist who studied the Seychelles flora, the
first considerable collection in the archipelago was made by Pervillé, who visited the
islands in 1841. Dr (later Sir John) Kirk visited the group several times about 1862-66
when Vice-Consul at Zanzibar, whilst Dr Perceval Wright paid a visit in 1867. The latter
published notes on the more interesting species and supplied descriptions of new species
in the Transactions of the Royal Irish Academ.yt. It was Mr John Horne, for many years
Director of the Botanic Gardens at Mauritius, who really first thoroughly explored the
flora of the group. He visited the Seychelles in 1871 and again in 1874, collecting over
700 numbers, accompanied in most cases with extensive notes on the distribution,
habitat, etc., of the species. He gave also information as to which plants he considered
as indigenous, a decision now mu ch more difficult to make. Horne published a report
on the economic botany, etc., of the islands, in which he gave many useful data.].

The whole of our knowledge of the flora up to 1877 was summarised in J. G. Baker's
Flora of 111auritiu« and the Seychelles, one of the series of colonial "Floras" prepared at
Kew. In this the native Angiospermic flora of the Seychelles is given as 258 species, but
some of these are now considered to be introduced.

After the publication of Baker's Flora, little botanical collecting was done in the
islands except in the elucidation of certain imperfectly known species, until the visit of
the German Expedition in the "Valdivia" in 1899. A. F. W. Schimper, who was the
botanist of the expedition, collected about 140 numbers, but unfortunately the botanical

results were not published until 1922.
The visit, however, stimulated further collecting on the part of residents in the islands,

the two most prominent being Mr H. P. Thomasset, the proprietor of Cascade Estate in
Mahé, and Mr P. R. Dupont, Director of the Botanic Gardens at Victoria. By their
efforts many new discoveries were made which were described in varions journals.

The most important collections of recent times are those of Prof. J. S. Gardiner in
1905 and 1908, as leader of the "Sealark" Expedition financed by the Percy Sladen

* Vol. xxix, p. 148 (1907).
t Vol. xxiv, pp. 571-8 (1871).. .
t App. No. l, Minutes Oounctl Maunt. No. 10, 1875.
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Trustees. An immense amount of material was collected; many loealities in Mahé and
Silhouette were investigated botanically for the first time and numerous additional
species were discovered. As a result of the additions to the flora made by Messrs Thomasset
and Dupont and on the "Sealark" Expedition, a new "Flora" or at least enumeration
of the plants was needed, and this was started by Mr W. B. Hemsley, then Keeper of the
Herbarium at Kew. However, oircumstances prevented the rapid realisation of this
intention; accordingly, many of the new species together with nomenclatural changes
were published as a supplement to the Journal of Botany in 1916, and subsequently*.
Mr Hemsley's ill-health and death, however, prevented the com pletion of the enumeration,
which has now only just been written and forms the greater part of this paper.

In the results of the German Expedition of 1899t, there are accounts of the vegetation
seen during visits to Mahé and Praslin, a list of the species discovered and a discussion
of the affinities of the flora, The conclusions reached, although agreeing in general with
those set forth below, suffer from the wrong identification by earlier writers of many of
the species. The work also contains some beautiful photographs of the vegetation and of
individual species.

The total accepted phanerogamic flora of the Seychelles consists of 480 species,
including a number which are too imperfectly known to merit description but which are
certainly distinct from other species in the Seychelles and are probably new to science.

üwïng to the degree to which the islands have been cultivated, to the fires especially
in Praslin and sorne of the smaller islets, and to the felling of the larger timber trees in
many of the higher jungle areas, the original vegetation has been profoundly modified
and a great proportion of the existing flora consists of cultivated plants which have become
naturalised or of plants of cultivated ground and waste land.

Escapes from cultivation number 110, sorne of which are now quite abundant and
may form communities locally. The cinnamon, which covers large areas to the exclusion
of almost all other trees, is a notable example of this. The second category, that of weeds
and waste-ground dwellers, includes 137 species, many of which arc pantropical in dis
tribution.

The exclusion of these plants, which can afford little evidence of the origin of the
flora, Ieaves 233 species which may, with varying degrees of certainty, be considered
indigenous. This total can he divided into three categories, viz. (1) marine plants,
(2) strand or littoral plants, and (3) inland plants. As in other countries, there is no
sharp line of demarcation between groups (2) and (3), since many of the" littoral" species
may occur inland quite frequently, while "inland" plants sometimes are found very near
the sea. The several groups are composed of 8, 54 and 171 species respectively.

A comparison of the total of 233 indigenous species with that of other island groups
shows how meagre the indigenous flora of the Seychelles is, this being partly explicable
by the widespread cultivation, burning and feHing referred to above, and partly by the
past history of the archipelago. Thus Rarotonga with an area of 50 square miles (less
than one-third of the area of the Seychelles) has an indigenous flora of more than 140

* Vol.liv, pp. 361-2; suppl, 2, pp. 1-24 (1916); vol. Iv, pp. 285-8 (1917).
t "Beitri.i.ge zur Kenntnis der Vegetation und Flora der Seychellen" in Chun, Wissensch. Ergeb. der Deutsch.

Tief8 ..Exped. 1898-9, H, 409-63 (1922).
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species when aIl weeds, etc., are deducted, although it is far distant from any large land
mass and is 500 miles from the nearest "high" islands.

The 8 marine plants consist of species of Hydrocharitaceœ, Najadaceœ and Pota
mogetonaceœ, most of them being widely distributed in the Indian and Pacifie Oceans.
The species included in this category are:

Enhalus acoroides
Halophila ovalis

Thalassia H emprichii
Najas setacea

Cymodocea ciliata
Cinnodocea isoetlfo lia

Cymodocea serrulata
Zestera sp,

Of these only three species (Najas setacea, Zostera sp. and Oymodocea ciliata) are
restricted ta the Indian Ocean. The remainder are found also in the Pacifie but none,
occurs in the Atlantic. Consequently the marine plants, as might have been expected,
afford little indication of the phytogeographical relationships of the flora,

TABLE 1.

Calophyllum inophyllum
Hibiscus tiliaceus
Theepesia populnea
Heritiere littoralis
Triumfetta repens
Suriana maritima
Xylocarpua qranatum.
Xylocarpus moluccensis
X imenia americana
Smythea lanceata
Colubrina asiatica
Dodonœa viscosa
Canavalia microcarpa
Canavalia obtusiflora
Dendrolobium umbellatum
Derris uliginosa
Desmodium. heterocarpum
M ucuna gigantea

List of littoral plants recorded from the Seychelles.

Vigna marina Tournefortia arqentea
Cœsalpinia bonducella Calonyctium longiflorum
l ntsia bijuga l pomœa littoralis
Bruguiera gymnorhiza 1. Pes-caprœ
Ceriops Candolleana Stictocardia campanulata
Rhizophora mucronata A vicennia marina var. typica
Lumnitzera racemosa L ippia nodiflora
Terminalia Catappa Premna corymbosa
Barringtonia racemosa Cassutha filiformis
Barringtonia asiatica H ernandia ovigera
Peniphis acidula Pipturus arqenteus
Sonnerat ia caseolaris Crin w n asiaticum
Guettarda speciosa Cyp eru-s pachyrhizus
Morinda citrifolia F imbr istylis spathacea
Scœvola [rutescens Mariscus pennatus
Oerbera Manqlias L epturus repens
Ochrosia parvijlora Sporobolus virginicus
Cordia subcordata Stenotaphrum subulatum

Although, on the whole, the same may be said of the strand plants, yet there are
certain interesting features about the distribution of these species (Table I). The Seychelles
lie within the great Indo-Malayan system of currents, and consequently the littoral
species found there are mainly Indo-Malayan and Pacifie in distribution. The Seychelles,
however, seem to have been more closely bound up than the Mascarene Islands* in
general with this current system in the past, if not at the present day, since of 54 littoral
species recorded 50 are found in India or Indo-China, 52 in Malaya and 49 in the Pacifie
Islands, whereas only 43 are common to the Seychelles and the other Mascarene Islands
taken collectively, in spite of their much greater proximity.

More detailed examination also shows that the nearest outside stations for Triumfetta
repens, Smythea lanceata and Intsia bijuga are Siam, Malaya and the Andaman Islands
respectively. This gap in the distribution of these littoral plants is paralleled in the
distribution of sorne of the inland plants, although probably as the result of quite
different events. The peculiar distribution of Avicennia marina var. typica, which is
restricted to the Mascarenes, Seychelles and the adjacent African coast, rather suggests
that the currents have been modified, and that a minor system of currents has been set
up in this portion of the Indian Ocean, the resulting isolation allowing the segregation

* The term "Mascarene Islands" is usod throughout the paper to denote all the islands oceurring in the western
Indian Ocean, including Madagascar, but exoluding the Laooadive and Maldive Is., Zanzibar, Pemba, etc.

TRANSACTIONS, VOL. XIX, PT. II. 34
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15
18
1

19
10
10
5
1

26
14

7
21

81Total

It will be seen from this summary that there is no very strong evidence in favour of
either an Eastern or Western origin of the flora as a whole and excluding the endemies.
What, however, is easily discernible is the strong Mascarene affinity of that part of the
flora dealt with above, since, excluding the Cosmopolitan and Old World species, out of
the remaining 66 species no fewer than 54 (82 per cent.) are found somewhere within the
Mascarene group, including 21 species which do not occur elsewhere.

On the other hand, bearing in mind the distances between the Soyohollcs and Southcrn
India (1700 miles), Zanzibar (1100 miles) and Madagascar (900 miles), it is remarkable
that the plants with Eastern distribution should actually form the largest group! In
addition it will be seen that there are Il species cornmon to the Seychelles and Asia which
are not found in the Mascarenes, a large number in comparison with the total of non
endemie indigenous inland species.

If we now consider the endemies we obtain a striking confirmation of the suspicion
that the affinities of the Seychelles flora are to a great extent Eastern. Taking the endemic

of this variety with a more circumscribed distribution. Much has been written of late
belittling the importance of currents as carriers of disseminules; the extremely sporadic
distribution of many of these littoral species supports the contention that such methods
of dispersal are effective only at long intervals of time and quite fortuitously. In this
connection it is worth noting that the following widely spread littoral species are found
in Mauritius and/or Rodriguez, but have not been recorded from the Seychelles: Trium
fetta procumbens, Entada scamdens , Sesuoium portulacastrum, Scœvola Plumieri and
Pandanus odoratiseimus.

The indigenous inland plants, however, give more definite evidence of the affinities
of the flora. An analysis of the latter shows that of the 171 inland species there are
90 endemie in the islands. Sorne of these are critical species which may on further
investigation be found to be identical with plants from outside, but more than half the
total are distinct species and these are no doubt true endemies. Therc is consequently
a high proportion of endemie species (39 per cent. of the total indigenous flora), and this
suggests that the Seychelles flora has been isolated for a considerable time.

Dealing with the non-endemie portion of the flora, first a table (no. II) is given
showing the distribution of each species outside the Seychelles. Analysis of this table
yields the following figures:

Cosmopolitan and Old World species
Species with Western distribution: Africa and Mascarene Is.

Africa alone

Species restricted to the Mascarene Is.: including Madagascar
excluding Madagascar

Species with Eastern distribution: Asia and Mascarene Is.
Asia alone ...
India and Mascarene Is. .. .
India alone
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speeies one by one and at te mpt ing, so far as monographie and other evidenee enables us
to find out their nearest relatives, the following figures are obtained: '

Group 1. Nearest relative(s) in Asia. .. 31
Group 2. Nearest relative(s) in Africa 10

Group 3. Nearest relative(s) in Mascarene Is. 32
Group 4. Nearest relative(s) not determined 10
Group 5. No near relative 7

Total 90

As with the non-endemie speeies, the closest relation of the endemie species is with
the Mascarene flora, but again the Asiatie affinity st ands out prominently in view of the
relative proximities of the various areas concerned to the Seychelles. There is no reason
for supposing that further knowledge of the species in the last two groups will materially
alter the proportions in the first three. Indeed, the probabilities in the different instances,
so far as they can be ascertained, maintain the staius quo. The two doubtful groups are
as follows:

Group 4.
A llophylus sechellensis
Impatiens Thomasset.ii
I mpat iens Gordon i
111emeculon. Elœaqni

Seqchellaria T homassetii
Eugenia sp.
Geopanax p rocumbens

Oldenlandia H ornei
Vemonia sechellens is
P andanus sechellarum:

Group 5.
M.edusagyne oppositij olia
Risleya Gr (Uilhii-altho ug h plac ed by H emsley near Uapaca , which

is mainly African, the a uthor sta tes t hat he is doub tful if it is
closely a llied to t his gen us

Mimueops decip iens

Pro/arum sechellarurn
P sychotria sechellarum.
P sycho/ria p allida
'I'oxocarpus Schimperianus

103

1
10

Il

5

9

2
Il

130
34-2

Genera occurring in Masearene Is , only ...

Genera with Eastern distribution; Asia, etc. , anly
Asia, etc., and Mascarene Is,

Total

It will be seen therefore that, taking the inland species as a whole, there is primarily
a st rong Mascarene element, secondarily a prominent but smaller Asiatic element and
that the African element is mu ch smaller than either of the other two.

The distribution of the qenera constituting a flora often gives, however, a better idea
of the affinities of that flora than the distribution of the species, particularly when the
percentage of endemie species is high. The non- endemie genera of inland indigenous
plants are therefore tabulated in the same way as the species. The position of the Sey
chelles between Asia and Africa naturally results in many of the genera being common
to both areas and these will be considered as possessing an " Old World " distribution.
The final figures are as follows:

P antropical and Old World genera
Genera with Western distribution: Africa only ...

Africa and Masoarene Is.
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From these figures alone there appears no preponderating evidence in favour of an
Eastern origin of the flora. An examination of the detailed distribution of the genera
concerned shows, however, that this is not so. The purely Mascarene genera may be
passed over as giving little indication one way or the other. The group of Afro-Mascarene
genera is composed of the following:

Aphloia
Lutlia
Brexia
Craterispermum.

Conophanjnqia
Bosqueia
Angrœcum

Oynorchis
Platylepis
Ajramomum

Of these Aphloia, Ludia, Brexia and Cynorchis are found only or mainly in East Africa
outside the l\'Iascarenes and the first 3 are rare even there. Anqrœcum. is predominantly
Mascarene, but has species scattered all over Africa. The remaining 5 genera are either
definitely African, or at least equally abundant in each area. The first 4 may be regarded
as really Mascarene genera just extending into Africa. This therefore leaves only 7 genera
(including Rhipsalis) which can be considered "African."

Now the 2 genera common to the Mascarenes and Asia, namely, Nepenthes and
Dianella, are both represented by only a single species in the Mascarenes, whereas they
have a wide distribution in Asia, Malaya and Australia, and even the Pacifie Islands in
the case of Dianella. These may therefore be looked upon as Asiatic genera extending
into the Mascarenes.

The genera found only in Asia are as follows:

Soulamea
Pteroloma
Melastoma

Amaracarpus
Timonius
Northea

Agrostophyllum
Thoracostachyum
Garnotia

AIl of these have representatives in the Pacifie Islands except Pteroloma, N orthea and
Thoracostachyum, which extend to the Philippine Islands, New Guinea and Australia
respectively.

Adjusting the figures already given in the light of the above considerations it will be
seen that the genera show a distinct preponderance in favour of an Eastern origin. The
totals now read as follows: African genera 7; Mascarene genera 9; Asiatic genera Il.

In considering the affinities or origin of the flora so far we have been treating the
species as of equal value. Now any study of the vegetation of a country reveals that the
species occurring there are not equally common and particularly that certain species,
owing to the manner in which they are suited to thc climate or other habitat factors,
actually dominate in the plant communities to such an extent that the occurrence of
many other and usually sm aller species is bound up with the presence of these so-ealled
"dominants." Recent studies in succession of plant communities and the universal
occurrence of this process suggest that the entire vegetation of a country does not arrive
there from elsewhere as a number of independent species, but that certain conditions
must be produced by the growth of what are afterwards termed the dominants before
many of the subsidiary species can establish themselvcs,

In a normal series of communities forming a succession each community has its
dominant or dominants with associated subordinates, and as each new dominant replaces
the previous one so new subordinates replace the older subordinates. It thus seems that
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as the community gradually changes over a long period by the substitution of new
dominants one after another, so fresh subordinat e species are enabled to enter the vegeta
tion. Naturally those which are associated with the new dominants in other places will
find the conditions most suitable for them and thus the flora may be looked upon as
entering a country in a series of waves, each wave consisting of a number of species,
dominants and subordinates, and corresponding to a stage in the succession. There is
considerable evidence of the difficulty which any outside species finds in attempting to
invade a relatively stable climax community*. No doubt there will be species from other
sources which will sometimes find a place in the new communities as they develop, but
these species will be comparatively few.

The dominants in the communities at any given time will therefore probably yield
the most definite data as to the origin of the flora, since the subordinates will probably
have migrated in their wake from similar communities elsewhere. Now undoubtedly the
primitive vegetation of the Seychelles is rain forest, with perhaps the rocky ridges or
precipices supporting herbaceous or shrubby communities. It is, of course, clear that the
above remarks can only apply to communities in which there are definite dominant types,
and forests are the most striking examples of this. We may therefore assume that the
principles will be applicable to the area under consideration.

The most important trces in those forests which on general grounds can be considered
primitive are as follows:

Northea seuchellarum.
Northea Hornei
Vateriop sis seychellarum

N eouiormia f erruginea
ilIimusops spp.
Campnosperma seychellarum

Pandanus spp.
Palms (Phœnicophorium, Roscheria, etc.)

This list cannot be more than an approximation, since no systematic study has been
made of the ecological constitution of the Seychelles forests. It is probable, however,
that few important species have been omitted], Of the species given, N orthea, Vateriopsis,
N eowormia and Campnosperma are definitely of Asiatic affinity, while the remainder are
more closely related to Mascarene species or genera. But the Pandani are probably aIl
derived originally from Asia since the centre of distribution of the family is Malaya, while
the palm genera belong to a group which is probably of Asiatic origin. The Mimusops
therefore alone remain as a group, which, being mainly African and Mascarene in dis
tribution, cannot be looked upon as having been derived from Asia.

The evidence from the above line of argument is apparently very definitely in favour
of an Asiatic origin of the flora as regards the dominant fore st trees, the African and
Afro-Masoarene elements of the flora, having probably entered the country at another
period.

Causes of small indigenous flora.
As noted before, the flora of the Seychelles is particularly poor in species, considering

the total area (160 square miles) and the quite considerable elevations met with (there
are many peaks in Mahé over 2000 feet, the highest reaching 2993 feet). From the geo
logical and other evidence it seems highly probable that the Seychelles formerly possessed
a much greater land surface than at present, and that this earlier area is now represented

* In connoction with the above see particularly Cockayne, Vegetat ion of New Zealand, ed. 2 (1928).
t 1 have drawn freely from Prof. Stanley Gardiner's notebooks in putting together the above list,
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53
51
6
2

59
43
6
4

53
6

171

Occurring on only one island group: (a) Mahé
(b) Silhouette
(c) Praslin ...

Total

Now on first inspection it looks as though isolation has produced quite a high propor
tion of specifie segregation in the flora, the number of species restricted to oneislandgroup
being roughly 33 per cent. However, it will be noticed that 43 of the 53 species in this
category occur in Mahé, which is the largest, most mountainous, and least affected by
fire and cultivation of aIl the islands. On a priori grounds it might be assumed that, if
species have persisted anywhere in the Seychelles, it would be on Mahé. On the other
hand the two other island groups contain few species not found elsewhere in the archi
pelago. Again, considering the species common to two island groups (59 in aIl) it will be
seen that 51 of these do not occur in Praslin, which is relatively low and has suffered
terribly in the past from forest fires. In all probability a number of these 51 species
occurred relatively recently in Praslin.

An examination of the actual species restricted to Praslin and Silhouette confirms the
conclusion that the flora was formerly generally distributed. The species confined to
Praslin are as follows: Lodoicea maldivica, Potamogeton nodosus, Scleria sumatrensis,
Dactyloctenium piloeum. Of these the last has only been recorded once and may easily
be an introduction, the species being found otherwise only on Aldabra. The second and
third might have been introduced quite recently by the agcncy of aquatic birds, thus
leaving only Lodoicea. The restricted distribution of this remarkable endemie genus is,
however, easily explained by its very slow growth and extremely poor means of dispersal.
The species confined to Silhouette are as follows: Allophylus Gardineri, Oldenlandia

* See J. S. Gardiner in Geoqr, Journ, xxviii, 460 (1906).

Locality of species unknown

by the large bank over which the water is mostly less than 30 fathoms and nowhere more
than 50 fathoms, and on which the present islands are situated. Assuming that the whole
of this was formerly dry land, 20,000 square miles are obtained, and this area would
naturally support a relatively large flora. As the islands were gradually eroded by various
denuding agents, the flora would be gradually destroyed, only those species remaining
which were either partioularly abundant or possessed some special m éans for holding
their own in the intensified struggle for existence*. Exactly at what period the present
islands became effectively separated from one another biologically is doubtful, but that
it must have been relatively recent is shown by an analysis of the flora . For this purpose
the islands in the archipelago can be divided into three groups composed as follows:
(1) Praslin, Curieuse and adjacent islands; (2) Mahé and adjacent islands; (3) Silhouette
and North Island. The occurrence of the species with respect to these three groups can
be tabulated as follows (inland indigenous species only):

Common to all three island groups

Cornmon to two island groups: (a) Mahé and Silhouette
(b) Mahé and Praslin
(c) Praslin and Silhouette
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Hornei , Tylophora laevigata, Justicia Gardineri, Eulophia sp., Typha javanica. Here again
Typha, being an aquatic plant, may have been introduced recently by swimming or
wading birds, while thore is considerable doubt as to whether Tylophora is native. It is
generally cultivated in Réunion and may have been planted in Silhouette for the same
purpose. This leaves 4 species which are aIl endemie, but aIl of which are known from one
specimen only and must be relatively rare.

From the above it is obvious that there is no very strong element restricted t o either
Praslin or Silhouette, and the flora of the Seychelles may be looked upon as relatively
uniform with a number of species now restricted to Mahé owing to its greater size and
altitude and more primitive vegetation. It seems therefore that in spite of the age of the
flora as indicated by the high percentage of endemies, this flora has developed until
recently as a whole throughout the island group. Additional support for t his is obtained
from the percentage of endemies in the three groups of species already mentioned, as
shown in the following table:

AlI species Endemies P ereentage
of endemies

-
Cornrn on to three island groups 53 26 49
Cornrnon to two island groups 59 32 54
R estrictcd to on e island group 53 29 55
Loeality unknown 6 3 50

171
1

90 53

It will be seen from the above that the percentage of endemies among the species of
narrow distribution is very little greater than that among those of general distribution.
Indeed the uniformity of the percentage figures is really remarkable.

That the flora as a whole is, however, comparatively old seems to be borne out by the
number (7) of species which have apparently no near relatives and the number of endemie
genera (13). Owing to the small indigenous flora it seems inadvisable to attempt t o
estimate its age or to surmise the exact ways in which it may have entered the islands.

In conclusion I should like to express my great indebtedness to Prof. J. Stanley
Gardiner, who has at aIl times placed his intimate knowledge of the Seychelles at my
disposaI. He also kindly allowed me to examine his diaries and notebooks and extensive
collection of photographs. My thanks are also due to Drs T. A. Sprague and W. B. Turrill
for much helpful criticism during the wri ting of the introduction.

ENUMERATION OF SPECIES.

In the citations of references the following abbreviations are employed:

F .M.S. J. G. Baker, Fl ora of Mauritius and the Seychelles, London, 1877.

F.S.A. W. B . H emsley, Flora of Seychelles and Aldabra, in Journal of Botany, liv, suppl. 2, 1-24
(1916).

V.F.S. L. Diels, Beitrâge zur Kenntnis der Vegetation und Flora der Seychellen, in Chun, Wissensch.
Ergebn. der Deutsch. ("Valdivia") Tiefs.-Exped. (1898-9) , Ü, 1, 407- 66 (1922).

K .A.O. R. Schlechter, Kritische Aufz âhlung der bisher von Madagascar, den Maskarenen, Komoren
und Seychellen bekanntgewordenen Orchidaceen, in Beih. Bot. Centralbl. xxili, 2, 390-440
(1915).
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The following abbreviations of names of collectors are used in the citation of specimens:

D = Dupont; G = Gardiner ; H = Horne; P = Pervillé ; T = Thomasset; W = Wright.
H.M.R. stands for Herb. Mus. Brit.

Dilleniacere.

N EOWORMIA FERRUGINE.A (Baill.), Hutch. and Summerhayes in Kew Bull. 1928, 388. Wormiaferruginea

Baill. Adansonia, vi, 268 (1866); Baker, F.M.S. 2 (1877); Diels, V.F.S. 448, fig. 24 (1922).
Mahé: Bouton! T 203! s.n.! G! Schimper 15! 106, 139. Vanhôffon. Silhouette: G 21! No locality:

P! Herb. Blackburn! H 340! Common in all the islands (Horne).-Endemic.

Capparidacere.

OLEOME VISCOSA L. Sp. Pl. 672 (1753). Polanisia v i s co s a De. Prodr. i, 242 (1824); Baker, F.M.S. 9
(1877).

Mahé: Bouton! H 332! T 141! Silhouette: G 120! No locality: H 413 !-Pantropical but chiefly
in the Old World; a weed of cultivation.

GYNANDROPSIS PENTAPHYLLA DC. Prodr. i, 238 (1824) ; Baker, F .M.S. 9 (1877).
Praslin: Neville !-Tropics and Subtropics; a weed.

Bixacere.

BIXA ORELLANA L. Sp. Pl. 512 (1753); Baker, F.M.S. 10 (1877).
No locality : H 594 !-A native of America but cultivated in Tropics generaIly. Naturalised in

Seychelles.
Flacourtiacere.

APHLOIA SEYCHELLENSIS Hemsi. F.S.A. 2 (1916); Diels, V.F.S. 452 (1922). A. mauritiana var.
theœformis Baker, F.M.S. 12 (1877), partim.

Mahé: G! T 172! D 44! H 305! 418! W! (H.lVLB.). Silhouette: G 14! VII! No locality: Kirk! P 80!
Very abundant on Praslin according to Horne.-Endemic.

FLACOURTIAINDICA (Burm, f.) , Men. Interpr. Herb. Amboin. 377 (1917). F. ramonichi L'Hérit. Stirp.
59, t. 30-31 (1784) ; Baker, F.lVLS. 12 (1877).

Mahé: G 25! T! No locality: H 414! 415 ! P 166 !-Madagascar, Mauritius (planted), Aldabra, India,
Ceylon, Tropical Africa, Malaya, Philippines, Fiji.

LUDIA SESSILIFLORA Lam. Encyc. iii, 612 (1791); Baker, F.M.S. 11 (1877).
Mahé: T 54! H 348! G 25! Praslin: D 6! No locality: H 416! W !-Mauritius, Rodriguez, Réunion,

Zanzibar.
Pittosporacere.

PITTOSPORUM lVRIGHTII Hemsi. F .S.A. 3 (1916); Diels, V.F.S. 442, fig. 19 (1922). P . senacia Baker,
F.M.S. 13 (1877), partim, non Putterl.

Mahé: T 86! 34! G! Silhouette : G xlii ! No locality: H 434! W!-Endemic.

Caryophyllacere.
DRYJJfARIA CORDAT.A Willd. ex Roem. and Schult. Syst. v , 406 (1819).

Mahé: D 6! 7! 215 !-Pantropieal ; a weed of cultivation.

Portulacacere.
PORTULACA OLERACEA L. Sp. Pl. 445 (1753).

Mahé: T 210! Long 1.: G 60 !-Pantropical; a weed of cultivation.

Medusagynacere .
MEDUSAGYNE OPPOSITIFOU.A Baker, F.M.S. 17 (1877); Hemsl. F.S.A. 4 (1916).

Mahé: H 587! T 182 !-Endemie.
Guttiferre.

OALOPHYLLUM INOPHYLLUM L. Sp . Pl. 513 (1753); Baker, F.M.S. 16 (1877).
Silhouette: G 1! Bird I. : Fryer 17! No locality: H 385 ! 435! "Common on all the ialands visited "

(Le. Mahé, Praslin, Silhouette, Curieuse, etc.) (Horne).-Mascarene 18., India ta Philippines,
Australia and Pacifie Islands.
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Dipterocarpacere.

VATERIOPSIS SEYCUELLARUM Heirn, Recherch. Diptéroc. 04 (1802). Vateria seychellarum Dyer in
Baker, lLM.S. 526 (1877); Diels, V.F.S. 452, fig. 25 (1022).

Mahé: H 436! G! T !-Endemic.

Malvacere.

ABUTIWN INDICUM Sweet, Hort. Brit. cd. l , 54 (1826); Baker, F .M.S. 21 (1877).
Silhouette: G 100! Denis 1. : Fryer l No locality: H 350 ! 432! " Cornrnon in aIl the islands visited"

(Horne).-Mauritius, Cornoro Is. , India, Malaya to Philippines; doubtful in East Africa.
GOSSYPlUlI1 lIIEXICANUlII Tod. Ind. Sem. Hort. Panorm. 20, 31 (1867).

Denis 1.: Fryer! An escape from cultivation.-Of American origin, but cultivated generally in
Tropics and Subtropics .

HIBISCUSLILIIFWRUS Cayo Diss. iii, 154, t. 57, fig. 1 (1787); Baker, F.M.S. 23 (1877).
Mahé: H 428! An escape.-Mauritius, Rodriguez, Réunion (Northern Madagascar, 1 native).

HIBISCUS PIlYSALOIDES GuilI. and Perl'. FI. Seneg. Tent. i, 52 (1831); HemsI. F.S.A. 4 (1916). H.Hornei

Baker, F.M.S. 23 (1877).
Praslin: H 356! Probably introduced .-Tropical and South Africa, 1 Madagascar.

HlB1I:Jcus ROSA-SINENSIS L. Sp. Pl. 604 (1753).

Mahé: T! Probably escaped from cultivation.-Probably native in Southern China and Inde-China
and sorne of the Pacifie Is. ; now generally cultivated in the Tropics.

HWISCUS SCHIZOPE7'.AL US Hook. f. in Bot. Mag. t. 6524 (1880) ; Diels , V.F.S. 48 (1922).
Mahé: G! Vanh6ffen.-East Africa (Kenia to Mozambique); cultivated everywherein the Tropics.

HIBISCUS SUR.ATTENSIS L. Sp. Pl. 696 (1753) ; Baker, F.l\LS. 24 (1877).
Mahé: G! No locality: H 425! " Common on aIl the islands visited" (Horne).-Tropical Africa,

Comoro Is., Madagascar, Indo-Malaya to Philippines.
HIBISCUS TILIACEUS L. Sp. Pl. 694 (1753); Baker, F.l\:f.S. 24 (1877).

Mahé: G! Denis 1.: Fryer! Long 1.: G 46! Bird 1.: Fryer ! No locality : H 389! 424! T 200!
-Pantropical, chiefly near the shore.

SIDA ACUTA Burm. f. FI. Ind. 147 (1768). S. carpinifolia L. f. Suppl. 307 (1781); Baker, F.M.S. 20
(1877).

Mahé: H352! 353! 354! G! Silhouette: G 121! Bird 1.: Fryer22! Nolocality: H422 !-Pantropical.
SIDA CORDIFOLIA L. Sp . Pl. 684 (1753) ; Baker, F .M.S. ID (1877).

Mahé: H 355! Praslin: H 351! Long 1.: G 42! No locality : W 28! H 423! T 142 !-Tropics and
Subtropics.

SIDA VESCOANA Baill. in Bull. Soc. Linn. Paris, i, 504 (1885). S. diffusa Baker, F.M.S. 19 (1877),
non H .B.K.

Praslin: D 36! La Digue: de l'Isle! Bird 1.: Fryer 20! Denis 1.: Frycr! No locality: H 433! Also
in Silhouette according to Horne.-Mascarene Is.

THESPESIA POPULNEA Soland. ex Correa, in Ann. Mus. Paris, ix, 200 (1807); Baker, F.l\f.S. 25 (1877).
Mahé: G! Silhouette: G XIII! No locality: P !-Tropics of Old World and West Indies, usually

near the coast.
URENA WB.ATA L. Sp. Pl. 692 (1753) ; Baker, F.M.S. 21 (1877).

Silhouette: G 130! No locality: H 349! 427 !-Pantropical.

Sterculiacere.

GUAZUMA 7'OMENTOSA H.B.K. Nov. Gen. et Sp. v , 320 (1821); Baker, F.M.S. 30 (1877).
Mahé: G !-Native in Tropical America, introduced into the Old World.

HEIUTIERA LITTORALIS Ait. Hort. Kcw. ed. 1, iii, 546 (1789); Baker, F.M.S. 26 (1877); DieIs, V.F.S.
448 (1922).

Silhouette: H 421! Mahé: Baty 147.-East Africa, Mascarene Is., Indo-Malaya, Australia, Pacifie
Is.; a littoral plant.

MEWCHI..4. BETSILIENSIS Baker in Journ. Linn. Soc. Bot. xxii, 451 (1887).
Mahé: Neville! Probably introduced.-Madagascar.
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MELOOHI.APYIUMID.AT.A L. Sp. Pl. 674 (1753); Baker, F.M.S. 30 (1877).
No locality: H 431! (Commonin all the islands visited.)-Native of America; a common Pantropical

weed.
Tiliaceœ.

OOROHORUS .AOUT.ANGULUS Lamk. Encycl. ii, 104 (1786).
Mahé: T 166 !-Everywhere in the Tropics.

TRIUMFETTA BARTRAMI.A L. Syst. ed. 10, 1044 (1759). T. rlunnboidea Jacq. Enum. Pl. Carib. 22 (1762);
Baker, F.M.S. 32 (1877).

Silhouette: G 1I6! Long 1.: G 41! No locality: H 357! T 122! "On aH the islands visited" (Horne).
-A Pantropical weed, probably a native of Mrica.

TRIUMFETTA REPENS (Blume), Merrill and Rolle in Philipp. Journ. Sei. iii, III (1908). T. procumbens

Baker, F.M.S. 32 (1877), non Forst. T. subpalmata Soland. ex HemsI. in Journ. Bot. xxviii, 2,
t. 293, fig. 1 (1890); HemsI. F.S.A. 5 (1916).

Mahé: H 419 !-Keeling Is., Indo-China, Malaya, Philippines and islands off coast of Queensland;
a strand plant.

Erythroxylaceœ.

ERYTHROXYLUM SEOHELLARUM O.E. Schultz in Engl. Pflanzenr. Erythrox. 158 (1907); HemsI. F.S.A.
5 (1916); Diels, V.F.S. 443, fig. 20 (1922). E.laurifolÏ7tm Baker, F.M.S. 35 (1877), pro parte, non
Lamk.

Mahé: T 6, 88 ! G! Silhouette: G XXIV ! No locality: P ! H 401 ! W 43! "In aH the islands visited"
(Horne).-Endemic.

Zygophyllaceœ.

TRIBULUS TERRESTRIS L. Sp. Pl. 387 (1753); Baker, F.M.S. 36 (1877).
Denis J.: Fryer! No locality: ? Bojer!-A widely spread tropical weed.

Balsaminaceœ.

IMPATIENS BALSAMIN.A L. Sp. Pl. 938 (1753); Hook. f. in HemsI. F.S.A. 6 (1916).
Mahé: T!-India, Indo-Malaya, China.

IMP.ATIENS GORDONI Horne ex Baker, F.M.S. 38 (1877); Hook. f. in Hemsl. F.S.A. 6 (1916).
Mahé: H 439! T 5. "Also in Silhouette" (Horne).-Endemic.

IMP.ATIENS THOJJ:lASSETII Hook. f. in Hemsl. F.S.A. 5 (1877).
Mahé: T 205! s.n. !-Endemic.

Oxalidaceœ.

OXALIS OORNICULATA L. Sp. Pl. 435 (1753); Baker, F.M.S. 37 (1877).
Mahé: H 438! Silhouette: G !-A weed found everywhere in the Tropics and Subtropies.

Simarubaceœ.

SOULAME.A TERMINALIOIDES Baker, F.M.s. 42 (1877); Diels, V.F.S. 443, fig. 21 (1922).
Mahé: H 440 ! T 38, 50! s.n. ! G! Silhouette: G! No loeality: W 109 !-Endemie.

SURIANA MARITIMA L. Sp. Pl. 284 (1753); Baker, F.M.s. 42 (1877).
Denis 1.: Fryer! Praslin: H 314! Bird 1.: Coppinger. Ile aux Cerfs: Coppinger.-East Mriea to

Pacifie Is.; Tropical America and Bermudas; a shore plant.

Meliaceœ.

MELIA AZEDERACII L. Sp. Pl. 384 (1753); Baker, F.M.S. 47 (1877).
Mahé: G! Neville! Planted or an escape.-Native of India and China, butplanted generaHyin the

Tropics.
XYLOOARPUSGR.AN.ATUM Koen. in Naturf. xx, 2 (1784). Oarapa moluccensis Baker, F.M.S. 46 (1877),

non Lamk. O. obovata BI. Bijdr. 179 (1825); Hemsl. F.S.A. 7 (1916).
Mahé: G X! Praslin: H 441 !-East Mriea to Philippines and Western Pacifie Is., in mangrove

swamps.
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XYLOOARPUS MOLUOCENSIS (Lamk.), Roem. Syn. Hesper. 124 (1846). Oarapa moluccensis Lamk.
Encycl. i, 621 (1783); Hemsl. FB.A. 7 (lfJl(j). Trichilia? Baker, F.M.S. 47 (1877).

Mahé: H 405! G !-East Africa, Aldabra and Nossi-bé, Andamans to Philippines and Western
Pacifie Is.; a strand plant.

Olacaceœ.

GmsoLLEA TIIOMASSETII Hemsl. in Hook. le. Pl. xxviii, t. 2784 (1905); Hemsl. F.S.A. 8 (1916).
Gomphandra or Laeianthera sp. Baker, F.M.S. 48 (1877), in obs.

Mahé: H 384! T 31 ! 54! s.n. ! D 69 ! G! Silhouette: G ! No locality: H 443 ! W!-Endemie.
XIlIfENIAAMERICANA L. Sp. Pl. 1193 (1753); Baker, F.M.s. 48 (1877).

Praslin: H 377! Near the sea.-Pantropical but not in Mascarene Is.

Rhamnacere.

OOLUBRINA ASIATICA Rrongn. in Ann. Sei. Nat. Sér. 1, x, 369 (1827); Baker, F.M.S. 52 (1877).
Mahé: G! Praslin: H 378! D 42! No locality: W! T 24! H 444!-East Africa to Hawaii.

SMY'l'IIEA LANCEA'l'A Summerhayes in Kew Bull. 1928, 389. Ventilago lanceata 'I'ulasne in Ann. Sei.
Nat. Sér. 4, viii, 121 (1857). Smythea pacifica Seem. FI. Vit. 41 (1865). S. Dupontii Hemsl. F.S.A.
9 (1916).

Praslin: D 17! Mahé: P 126.-Malay Peninsula and Is., New Guinea and Pacifie Is.
ZIZlI'IlUS JUJUBA Lamk. Encycl. iii, 318 (1789); Baker, F.M.S. 51 (1877).

Mahé: G! Escape from cultivation.-Everywhere in Old World Tropics ; extensively cultivated.

Sapindacere.

ALLOPIlYLUS GARDINERI Summerhayes in Kew Bull. 1928, 389.
Silhouette: G 5! (in part).-Endemic.

ALLOPIIYLUS PERVILLEI Blume, Rumphia, iii, 123 (1847). Schmidelia monophsjlla Baker, F.M.S. 57
(1877), non Presl.

Mahé: H 408! Praslin: D 21! Silhouette: G xxix! La Digue: D 7! No locality: H 446! W!
-Tanganyika Territory, Madagascar and Nossi-bé.

ALLOPIIYLUS SECIIELLENSIS Summerhayes in Kew Bull. 1928, 390. Schmidelia racemosa Baker, F.M.S.
57 (1877), quoad spec. seychell.

Mahé: T 48! G! Silhouette: G 5! (in part).-Endemic.
OARDIOSPERMUM HALICACABUM L. Sp. Pl. 366, var. MICROCARPUM Blume, Rumphia, iii, 185 (1847).

O. microcarpum H.B.K. Nov. Gen. et Sp. v, 104 (1821); Baker, F.M.S. 56 (1877); DieIs, V.F.S.
448 (1922).

Mahé: T 20! G! Brauer 40. Silhouette: G! Bird 1.: Fryer 24 !-PantropicaI.
DODONJEA VISCOSA L. Mant. 228 (1771), var. VULGARIS Benth. FI. Austral. i, 476 (1863).
f. REPANDA Radlk. in Mart. FI. Bras. xiii, 3, 646 (1900). D. »iscosa Baker, F.M.S. 61 (1877).

Mahé and Praslin: H 346! Mahé: G! Silhouette: G 30! Long 1.: G 29 !-Tropics and Subtropies
generally.

f. nURMANNIANA Radlk. Le.
La Digue: de L'Isle !-Pantropical.

SAPINDUS RARAK DC. Prodr. i, 608 (1824). Dittelasma rarak Hook. f. in Benth. and Hook, f, Gen.
Plant. i, 396 (1862); Baker, F.M.S. 57 (1877).

Mahé: 410! 447! Probably introduced.-North-East India, Inde-China and Malaya.

Anacardiacere .

ANACARDIUM OCCIDENTALE L. Sp. Pl. 383 (1753); Baker, F.M.S. 63 (1877).
Mahé: T! G! No locality: H !-A native of Tropical America, now planted commonly in the Old

World.
OAMPNOSPERMA SEYOIIELLARUM Mareh. Rev. Anaeard. 173 (1869); Baker, F.M.S. 61 (1877) .Diels,

V.F.S. 448, t. 23 (1922).
Mahé: H 409! G! T 67! Schimper 1! 3! 140. Baty in Herb. Sehimper 148. No locality: H 448!

P 41! "Common in all the islands" (Horne).-Endemie.
35~
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M,ANGIFER.A. INDICA L. Sp. Pl. 200 (1753); Baker, !l'J\LS. 63 (1877).
Silhouette: G! An escape.-A native of Tropical Asia, frequently cultivated.

SPONDIAS DULOIS Forst. f. Prodr. 34 (1786) ; Baker, F.M.S. 62 (1877).
Mahé: G! Silhouette: G! Escapedfrom cultivation.-Pacific Is.; cultivatedin MalayaandMascarene

Is.
Moringacere.

MORING.t1 OLEIFER.t1 Lamk. Encycl. i, 398 (1785). M. pterygosperma Gaertn. Fruct. ii, 314 (1791);
Baker, F.l\f.S. 9 (1877).

Long 1.: G 44! Oultivated.-Native of Tropical Asia, now cultivated everywhere in the Tropics.

Fabacere.

ABRus PREOATORIUS L. Syst. ed. 12,472 (1767) ; Baker, F.M.S. 78 (1877); Hemsl. F.S.A. Il (1916);
Diels, V.F.S. 443 (1922). A. pulchellue Baker, l.c. 79, non Wall.

Mahé: H 283! G! Vanhôffen. Silhouette: G 139 !-Pantropical.
ALYSIC.t1RPUS V.A.GIN.dUS De. Prodr. ii, 353 (1825).

Mahé: D 2! No locality: T 136 !-Indo-Malaya, Tropical Africa, West Indies and Guiana.
C.A.NAV.A.LI.A. GL.A.DI.A.T.A. De. Prodr. ii, 404 (1825). C. ensijormis Baker, F.M.S. 80 (1877), non DO.

Mahé: G! Denis 1. : Fryer! No locality : W 14 !-eultivated generally in the Tropics.
CANAVALI.A. MICROO.A.RPA Piper in Proc. Biol. Soc . Wash. xxx, 177 (1917). C. obtusifolia Baker, F.M.S.

80 (1877), non DO.
No locality: H 472! " Common on the beaches of all the islands " (Horne) .-Indo-Malaya to Philip

pines and Pacifie Is.
C.t1NAVALIA OBTUSIFOLU (Larnk.) De. Prodr. ii, 404 (1825) . C. rosea DC. l.c.; Piper and Dunn in Kew

Bull. 1922, 138.
No locality. Cultivated in U.S.A. from seed .- P ant ropical ; a littoral plant.

CAJANUS OAJAN Millsp, in Field Columb. Mus. Bot. ii, 53 (1900). C. indicus Spreng. Syst. iii, 248
(1826); Baker, F.M.S. 86 (1877).

l can find no specimens of this from the Seychelles either at Kew or at the British Museum, but it
is likely ta occur in the archipelago.-Pantropical.

CLITOREA TERN.A. T EÂ L. Sp. Pl. 753 (1753); Baker, F.M.S. 81 (1877).
Mahé: H 286! Neville! No locality: P 124 !-Pantropical.

CROTALARIA FULVA Roxb. FI. Ind. iii, 266 (1832); Baker, F.M.S. 68 (1877); Diels, V.F.S. 442 (1922).
Mahé: 483! P 29! T 75! Vanh6ffen.-Southern India and Ceylan: introduced into Malaya and

Mascarene Is.
CROTALARIA LABURNIFOLIA. L. Sp. Pl. 715 (1753).

Mahé: T !-East Africa, Southern India, Ceylan and Malaya,
CROTALARIA RETUSA L. Sp . Pl. 715 (1753); Baker , F.M.S. 68 (1877).

Mahé: H 293! Silhouette: G! Long1. : G 18 ! No locality: H 485 ! T 87 !-Pantropieal but apparently
not in the Pacifie Is.

DENDROLOBIU31 UMBELLATUM W. and A. ex Benth. in Miq. Pl. -Iungh. 216 (1852). Desrnodium

umbellatum DC. Prodr. ii , 325 (1825); Baker, F.l\1.S. 75 (1877).
Praslin: H 288! No locality: P Il2 !-East Africa, Mascarene Is. to Pacifie Is. and Philippines.

DERRIS ULIGINOSA Benth. in Miq. Pl. Jungh. 252 (1852) ; Hemsl. F.S.A. 12 (1916). Pongamia glabra

Baker, F .M.S. 87 (1877), quoad spec. seychell. , non Vent.
Mahé: H 482 ! T 70! G! Silhouette: G xii! La Digue: de l'Isle !-East Africa and Natal ta Pacifie

Is. and Philippines.
DESMODIUM ADSCENDENS De. Prodr. ii , 332 (1825); Baker, F.M.S. 75 (1877) , in obs. D. diversifolium

Hemsl. F .S.A . 10 (1916), non DO.
Mahé: H 287! Introduced.-Tropical America and Africa, Mauritius and Madagascar.

DE8MODIUM FRUTESOENS Schindl. in Fedde, Repert. xxi, 9 (1925). D. incanum DO. Prodr. ii, 332
(1825); Baker, F.M.S. 73 (1877).

Mahé: Bouton! 'l'! D 8! Praslin: H 290! Silhouette: G 104! Long 1.: G 9! 59! No locality:
H 4871 Neville !-Tropieal America and Africa ; India and Java (probably introduced).
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DESMODIUM llETEIWCAIlPUM De. Prodr. ii, 337 (1825). D . polycarpum Baker, F .M.S. 74 (1877),
non DC.

Mahé: H 489 !-Zanzibar, Mascarene Is. to Pacifie Is, and Philippines.
DESMODIUM IIETEIWPIIYLLUM De. Prodr. ii, 334 (1825); Hemsl. F.S.A. Il (1916). D. triflorum var.

lteterophyllum Baker, F.M.S. 75 (1877), pro parte.
No locality: Bojer.-Southern India, Ceylon, Malaya, Philippines.

D ESMODIUM TRIFLOIlUM De. ii, 334 (1825) ; Baker, F.M.S. 74 (1877).
Mahé: H 486 ! G! Praslin: H 289! Long 1.: G 7 ! 55 ! No locality: D 1 !-Pantropical.

DOLIOIIOS LABLAB L. Sp. Pl. 725 (1753); Baker, F.M.S. 83 (1877).
Mahé : H 296! No locality: W 20 !-Widely eultivated in the Tropics.

ERYTIIRINA. VA.RIEGATA. L. Diss . Herb. Amb. in Amoen. Acad. iv, 122 (1754), var. DRIENTALIS Merr.
Interpr. Herb. Amb. 276 (1917). E. indica Lamk. Encycl. ii , 391 (1788); Baker, F.M.S. 82 (1877).

Mahé: G! Mahé and Praslin: H 468! "Frequentlygrowing as if indigenous" (Horne) .-Tropics of
Old World except Africa.

FLEMINGIA STIlOBILIFERA R. Br. in Ait. Hort. Kew. ed. 2, iv, 350 (1812); Baker, F.M.S. 86 (1877).
Mahé: G! Long 1.: G 17! No Iocality : H 478! T 154 !-Indo-Malaya, China, Philippines; Mauritius

and West Indies (introduced).
JNDIGOFEIlA SUFFRUTIOOSA MiU. Gard. Dict. ed. 8, No. 2 (1768). J. argentea Baker, F.M.S. 70 (1877),

partim, non L.
No loeality: H 479! " Common on all the islands. Probably introduced" (Horne).-Native of

Tropical America, eultivated in all Tropical countries.
MEIBOMIA CA.JANIFOLIA O. Ktze. Rev. Gen. i, 195 (1891). D esmodium cajanifolium DC. Prodr. ii, 331

(1825); Baker, F.M.S. 73 (1877).
Mahé: Bouton! H.-Tropical America ; Ceylon (introduced) .

MUCUNA GIGANTEA DC. Prodr. ii, 405 (1825); Baker, F.M.S. 82 (1877). M. atropurpurea Baker, I.e.,
non DC.

Mahé : H 284! Gl Silhouette: G 144! XLIII! No locality : H496! P 63! Button!-PembaI.,
Masearene Is. to Philippines and Pacifie Is.

PHASEOLUS LUNATUS L. Sp . Pl. 724 (1753) ; Baker, F.M.S. 83 (1877).
Silhouette: G! No locality : W 15 !-Native of America ; widely cultivated in the Tropics.

PTEROLOMA AURICULATUltI Desv. ex DC. Prodr. ii , 326 (1825). Desmodium triquetrum Baker, F.M.S.
73 (1877), partim; Diels, V.F.S. 443 (1922); non DC.

Mahé: H 291! G! Vanhôfîen. No locality: H 488! W 2! "Common in aIl the islands visited"
(Horne).-Andaman Is., Tenasserim, Malaya and Philippines; Mauritius (naturalised).

SESBANIA ACULEATA Poir. Encycl. vii , 128 (1806); Baker, F .M.S. 72 (1877).
Mahé : H 471 !-Tropics of the Old World.

SESBANIA SERIOEA DC. Prodr. ii, 266 (1825).
Denis 1.: Fryer !-Tropical America and Africa, Madagascar, Ceylon , Tropical Australia.

TEPHROSIA NO CTIFLORA Bojer, Hort. Maurit. 93 (1837), nomen; et ex Baker in Oliver, FI. Trop. Afr .
ii, 112 (1871). T . Hookeriana Baker , F.M.S. 72 (1877), partim. T. s u b a m œ na J .R. Drumm. and
Hemsl. in Hemsl. F.S.A. 12 (1916).

Mahé: H 294! No locality: H 481! " Common in aIl the islands" (Horne).-East Mrica, India,
Ceylon, Malay Peninsula ; Mauritius (introduced).

TEPHIlOSIA PUIlPUIlEA Pers. Syn. ii , 329 (1807); Baker, F.M.S. 71 (1877), partim; Hemsl. F.S.A. 12
(1916).

No locality: H 480! P !-Pantropieal.
T EllAMNUS LABIALIS Spreng. Syst. iii , 235 (1826); Baker, F .M.S. 79 (1877).

Mahé : D 2! La Digue: H 295! No locality: H 477! "Common in aIl theislands" (Horne).-Tropical
Mrica to Malaya and Philippines; West Indies (possibly introduced).

VIGNA MARINA Merr. Interpret. Herb. Amb. 285 (1917). V.lutea A. Gray, Bot. D.S. Explor. Exped. i,
452 (1854); Baker, F.M.S. 85 (1877).

Praslin and Curieuse: H 285! Silhouette: G! Long 1.: G 28 !-East Africa and Natal to Pacifie Is.
and Philippines; a strand plant.
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VIGN,A SINENSIS Savi ex Hassk. Cat. Hort. Bogor. 279 (1844); Baker, F.M.S. 85 (1877).
No locality: H 4741 A weed.-Native of Tropical Asia, commonly cultivated in the Tropics.

Cresalpiniacere .
02ES,ALPINI..4. BONDUCELL,A Fleming in Asiat. Res. xi, 159 (1810); Baker, F.M.S. 88 (1877).

Mahé: H 495! Bird 1.: Fryer 7 !-Pantrapical; a shore plant usually.
02ESLlLPINI,A PULCHERRIMLl Sw. Obs, 166 (1791).

Mahé: T !-Native of Tropical America, now everywhere in Tropics.
OLlSSI..4. ,ALLlT,A L. Sp. Pl. 378 (1753).

Long 1.: G 52 !-Native of Tropical America; planted generally in the Tropics and often escaped.
O,ASSI..4. MIMOSOIDES L. Sp. Pl. 379 (1753); Baker, F.M.S. 90 (1877).

Mahé: H 475! T 77! G! No locality: P 166 a! A weed.-Tropics of Old World, introduced into
Tropical America.

OLlSSILl OCCIDENTLlLIS L. Sp. Pl. 377 (1753); Baker, F.M.S. 89 (1877).
Mahé: H 282! G! Long 1.: G 27! No lacality: T 123! "Also in Praslin, Curieuse, La Digue and

Felicité" (Horne).-Pantropical.
H2EM,ATOXYLON CLlMPECHI..4.NUM L. Sp. Pl. 384 (1753).

Mahé: T 1000! Escaped from cultivation.-Central America; cultivated in many parts of the
Tropics.

INTSILl BIJUG,A O. Ktze. Rev. Gen. i, 192 (1891). Afzelia bijuga A. Gray, Bot. V.S. Explor. Exped. i,
467, t. 51 (1854); Baker, F.M.S. 90 (1877).

Mahé: H 292! G! "Alsa on Praslin" (Harne).-Andaman Is., Malaya to Pacifie Is. and Philippines.
TRLlCHYLOBIUlII VERRUCOSUM (Gaertn.), Oliver, FI. Trop. Afr. ii, 311 (1871), in obs.: Baker, F.M.S. 88

(1877). T. Hornemannianum Hayne, Arzneigewâchse, xi, t. 18 (1830).
Mahé: H 476! Probably cultivated.-East Africa and Mascarene Is,

Mimosacere.

ACLlCI..4. CONFUSLl Merr. in Philipp. Journ. Sei. v, Bot. 27 (1910).
No locality: Dl! 6! Probably cultivated.-Southern China, Formosa and Philippines.

ACLlCI..4. FLlRNESILlNLl Willd. Sp. Pl. iv, 1083 (1806); Baker, F.M.S. 93 (1877).
Mahé: H 469.-Pantropical, often planted.

ADENLlNTHERLl PLlVONINLl L. Sp. Pl. 348 (1753); Baker, F.M.S. 91 (1877).
No locality: H 492! "Cammon in aIl the islands (indigenous?)" (Horne).-Mascarene Is., Indo

Malaya to Pacifie Is.
ALBIZZI..4. LEBBECK Benth. in Haok Land. Journ. Bot. iii, 87 (1844); Baker, F.M.S. 94 (1877); Diels,

V.F.S. 442 (1922).
Mahé: T! Brauer 44. No locality: H 491 !-Tropical Africa, Mascarene Is., Indo-Malaya, Philippines,

and North-West Australia; West Indies (planted).
DESMLlNTHUS VIRGLlTUS Willd. Sp. Pl. iv, 1047 (1806); Baker, F.M.S. 93 (1877).

Mahé: G! St Annes 1.: H 470 !-Native of Tropical America, introduced locally into the Old World.
LEUC2ENLl GLLlUCLl Benth. in Haok. Journ. Bot. iv, 446 (1842); Baker, F.M.S. 92 (1877); Diels, V.F.S.

442 (1922).
Mahé: T! G! Brauer 45. No lacality: H 493! "Common in all the islands" (Horne).-Pantropical.

MIMOSLl PUDICLl L. Sp. Pl. 518 (1753); Baker, F.M.S. 92 (1877).
Mahé: 494! G !-A Pantropical weed, native of America.

Rosacere.

PLlRINLlRI CURLlTELL/EFOLIA Planch. ex Benth. in Hoak. Niger FI. 333 (1849). P. Gardineri Hemsl.
F.S.A. 13 (1916).

Mahé: Père Anget in Herb. Gardiner! D 307! Naturalised; certainly not indigenous.-Tropical
Africa.

RUBU8 RD82EFOLIUS Sm. Pl. le. Ined. ili, t. 60 (1793); Baker, F.M.S. 96 (1877).
Mahé: H 372! Silhouette; G 131! No locality: W 35 ! Kirk! Common in aIl the islands.-Mascarene

Is. to Philippines, New Guinea and Australia.
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Escalloniaceœ.

BREXIA. MADAGAS OAlllEN SIS Ker-Gawl in Bot. Reg. t. 730 (1823) ; Baker , F.M.S. 97 (1877); HemsI.
F.S.A. 13 (1916); Diels , V.F.S. 442 (1922). Thomassetia s ey c h ellana HemsI. in Hook. le. Pl. t. 2736
(1902).

Mahé: T 68! G! H 303! 304! Baty in Herb. Schimper 143! Silhouette: G IV ! XXXVI! Round I.
and Long I. : D! No locality: H 466! W! "Also on Praslin " (Horne).-East Africa southwards
to Delagoa Bay, Mascarene Is .

Crassulaceœ.

BRYOPIIYLLUM PINNA'l'UM Kurz, in Journ. As. Soc. Beng. xl, 2, 52 (1871). B. calycinum Salisb. Parad.
Lond. t. 3 (1803); Baker, F .M.S. 98 (1877).

Mahé: H 464! Denis I.: Fryer! Around abandoned houses.-PantropieaI.

Rhizophoraceœ.

BRUGUIERA GYMNORIIIZA Lamk. Encycl. iv, 696 (1798); Bruguiera Lamk. I.e. t. 397 (1797); Baker,
F.M.S. 110 (1877).

Mahé: H 375! de l'Isle! G X 9! No locality: P 189 !-East Africa to Philippines and Pacifie Is.
CASSIPOUllEA PAlIADOXA Alston in Kew Bull. 1925, 275.

No locality: D 201 !-Endemie.
CEnIOPS OANDOLLEANA Arn. in Ann. Nat. Hist. i, 364 (1838); Baker, F.M.S. 109 (1877).

Mahé: H 299 ! G X! " Also on Praslin" (Horne).-East Afriea to Philippines and Pacifie Is.
RIIIZOPIIORA ltIUC/IONA'l'A Lamk. Encycl. vi, 189 (1804); Baker, F.M.S. 109 (1877).

Mahé and Praslin: H 300! 301! Mahé: GD! Silhouette : G XIV !-East Africa to Philippines and
Pacifie Is.

Combretaceœ.

LUlI1NITZERA RAOEMOSA Willd. in Ges. Naturf. Fr. Berl. Neue Sehr. iv, 187 (1803).
Mahé: G! DIO ! Mahé and Praslin: H 383! No loeality: D 6 !-East Africa to Malaya and Northern

Australia.
QUISQUALIS INDICA L. Sp. Pl. cd. 2, 556 (1762).

Mahé: G! Probably eseaped.-India to Malaya and Philippines; planted elsewhere.
TERlI1INALIA CATAPPA L. Mant. i, 128 (1767) ; Baker, F.M.S. III (1877).

Mahé: G! Bird I. : Fryer 16 ! No loeality: H 451! " On all the islands but espeeiaIly abundant
on Marie Anne and Félieity Is." (Horne).-Tropies of Old World, often planted.

Myrtaceœ.

EUGENIA. AQUEA Burm. f . FI. Ind. 114 (1768). E . malaccensis Baker, F.M.S. 115 (1877), non L.
Mahé: H 452! G! Introdueed.-Malaya and Philippines (Merrill}; Mauritius (eultivated).

EUGE NIA. JAMBOS L. Sp. Pl. 470 (1753) ; Baker, F .l\f.S. 115 (1877) ; Diels, V.F.S. 453 (1922).
Mahé: H 381 ! l'! Brauer 42. Silhouette: G! No loeality: W 39 !-India and Indo-China, commonly

planted in many Tropical eountries.
EUGENIA. SEOIIELLARUJI Baker , F .M.S. 117 (1877).

No locality : Herb . Judge Blackburn !-Endemie .
EUGENIA UN I F LORA L. Sp . Pl. ed. 2, 673 (1762); Baker, F.M.S. 113 (1877).

Mahé: H 382! Neville! G! Noloeality: Kirk! W 27 !-NativeofTropieal America, introduced into
the Old World.

EUGENIA. WnIGH'I'Il Baker , F.M.s. 117 (1877) ; Diels, V.F.S. 453, t. 26 (1922).
Mahé: H 380! 455! T 26! 48, 49. G! Praslin: de l'Isle! Also Horne. Silhouette: G III! XXXII!

No locality: W 77! 87 !-Endemie.
EUGEN1I1 sp. Hemsl. F.S.A. 15 (1916).

Mahé: de l'Isle! This is too ineomplete to describe but eannot be matehed at Kew.
PSIDIUM OATTLEIANUlI1 Sabine in Trans. Hort. Soc. iv, 377, t. 11 (1822); Baker, F.M.S. 112 (1877).

Mahé: 454! Silhouette: G! " Common on all the islands" (Horne).-Native of Tropical America,
introdueed elsewhere.
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PSIDIUM GUAJAVA L. Sp. Pl. 470 (1753). P. pomifemm L. Sp. Pl. ed. 2, 672 (1762); Ba.ker, F.M.S.
112 (1877).

No locality : H 453! "Common on aU the islands " (Horne) .-Native of Tropical America, culti
vated everywhere in the Tropics.

Lecythidacere

BARRINGTONL:1 ..4.GUT.ANGUL..4. Gaertn. Fruct. ii, 97, t . 101 (1791); Baker, F.M.S. 120 (1877).
No locality: Bojer (according to Baker, l.c.).-Indo-Malaya to Philippines, New Guinea and Tropical

Australia.
BARRINGTONL:1 ..4.SL:1TIG..4. L. Kurz in Journ. Asiat. Soc. Beng. xlv, 2, 131 (1876). B. speciosa Forst.

Char.Gen. 89, t. 38, figs. A-C (1776); Baker, F.M.S. 119 (1877).
Praslin: W. No locality : H 387 ! Bojer. Common on all the islands.-Mascarene Is., Andaman Is.,

Malaya ta Pacifie Is.
BARRINGTONL:1 RAGElIIOS.A Roxb. Hort. Beng. 52 (1814), nomen; Fl. Ind. ii, 634 (1832); Baker, F.M.S.

119 (1877); Diels, V.F.S. 453 (1922).
Mahé and Praslin: H 379! Mahé: GI Silhouette: G XLI! XLIV! No locality: Baty in Herb.

Schimper 145.-East Africa to Pacifie Is. and Philippines.
Melastomacere.

MEL..4.8TOM.A lIUL..4.B..4.THRICU.1I L. Sp. Pl. 390 (1753); Baker, F.M.S. 121 (1877); Diels, V.F.S. 453 (1922).
M. sechellarum. Naud. in Ann. Sei. Nat. Sér. 3, xiii , 290 (1850).

Mahé: Neville! de l'Isle! Bouton! H 374! T! W! (Herb. Mus. Brit.) Schimper 110. Silhouette:
G 115! No locality: P! H 373! Kirk! Herb. Judge Blackburn !-Indo-Malaya, Australia and
Philippines.

MEMEGYLON ELJEAGNI Blume, Mus. Bot. i, 356 (1851); Baker, F.M.S. 122 (1877); Diels, V.F.S. 453,
fig. 27 (1922).

Mahé: Gl T s.n.! 8. Praslin: de l'Isle! Silhouette: G 13! XI! No locality: P XX! H 270! 450!
"On all the islands" (Horne).-Endemic.

Lythracere.

PEMPHIS ACIDULA. Forst. Char. Gen. 68, t. 34 (1776) ; Baker, F.M.S. 101 (1877), Mauritius and Rodri
guez.

Observed by J. C. F . Fryer on Bird and Denis IS.-East Africa to Philippines and Pacifie Is.

Sonneratiacere.

SONNER.ATI.A CASEOLARIS Engl. in Engl. and Prantl, Nat. Pflanzenfam. Nachtr. i, 261 (1897). S. acida
L. f. Suppl. 252 (1781) ; Baker, F.M.S. 102 (1877).

Mahé: G X 2! D 31! No locality: H 449 !-Tropical Africa to Pacifie Is. and Philippines .

Onagracere.

JUSSUEA SUFFRUTIGOSA L. Sp. Pl. 388 (1753); Baker, F.M.S. 124 (1877); Diels, V.F.S. 453 (1922).

Mahé: G! Brauer 41. Silhouette : G! Long 1.: G51! Nolocality: H 371 ! "Common onaIl the islands
visited" (Horne).-Pantropical.

LUDWIGIA JUS8IJEOIDES Desr. in Lamk. Encycl. iii, 614 (1791); Baker, F.M.S. 124 (1877).
Mahé: T 2] ! G! Silhouette: G! La Digue: H 370! No locality: P 15! H 456! "In aIl the is

lands" (Horne).-Mauritius, Madagascar, East Africa.

Turneracere .

TURNERA ULMIFOLIA L. Sp. Pl. 271 (1753), var. ANGUSTIFOLIA Willd. Sp. Pl. i, 1503 (1798). T. ulmi
folia Baker, F.M.S. 104 (1877); Diels, V.F.S. 452 (1922).

Mahé: T 29! Vanhôffen. Brauer 43. Silhouette: G 141! Long 1. : G 43! Bird 1.: Fryer 30! No
locality: H 333! 457! P 107 !-Native of West Indies, naturalised in many parts of Old World
Tropics.
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Passifloracere .

ADENILI. GUlI1MIF'ERA Harrns in Engl. and Prantl, Nat. Pflanzenfam. Naehtr. i, 255 (1897). Ophiocaulon

cissampeloides Baker, IiI.M.S. 106 (I877), non Hook. f.
Mahé: 'l' 160! Silhouette: G! No locality: W! H 459 !-East Africa from Kilimanjaro to Natal,

Madagascar.
PASSIFLORA QUADllANOUL.llIlS L. Syst. ed, 10, 1248 (1759). P. alata Baker, F.M.S. 106 (1877), partim,

non Ait.
Mahé: H 458 ! near abandoned houses.-Native of Tropical South America: cultivated in OldWorld

Tropics.
PASSIFLORA SUIJKROSA L. Sp. Pl. !)58 (1753); Diels , V.F.S. 453 (1922).

Mahé: G! Schimper 133. Long 1. : G 30! Bird 1.: Fryer !-A native of America, naturalised in many
parts of the Old World.

Cucurbitacere.
CUCUlI1IS MELO L , Sp. Pl. 1011 (1753).

Recif 1.: D 301 !-Commonly cultivated in the Tropies.
CUCURBI7'AOE/E INm;TWIMINA'l':l':; Bryonopsis laciniosa Baker, F.M.S. 130 (1877), partim, non Naud.

Mahé: H 460! This is too incomplete even for generie determination.
MELOTIIRIA lIIADKRASI'.t'l'ANA Cogn. in DC. Monogr. Phan. iii, 623 (1881).

Denis 1.: Fryer !-Tropieal and South Afriea, Indo-Malaya, Pacifie Is. and Australia.
MOMORDICA CIIAllANTU L . Sp . Pl. 100!) (1753).

Mahé: Neville !-Pantropical.

Begoniacere.

BEGONIA SEYCHELLENSIS Hemsl. F.S.A. 15 (1916); Diels , V.F.S. 453 (1922). B. aptera var. Baker,
F.M.s. 129 (1877), non Roxb.

Mahé: H 245! G! Silhouette: Neville! Gill! No locality: H 465 ! Blackburn! "In aIl the islands"
(Horne).-Enùemic.

Cactacere.

RHIPSALIS CASSU7'IIA Gaertn. Fruct. i, 137, t. 28, fig. 1 (1788); Baker, F.M.S. 133 (1877).
Mahé: H 461! 'l'! Silhouette: G XIX! 126 !-Tropical America and Africa, Natal, Mascarene Is.,

Ceylon.

Molluginacere .

GLINUS OPPOSITIFOLIUS Aug. DC. in Bull. Herb. Boiss. Sér, 2, i , 559 (1901). Mollugo Spergula L.
Syst. ed. 10, 881 (175!)); Baker, F.M.S. 107 (1877).

La Digue: H 515 !-Old WorId Tropics,

Umbelllierre.

CENTELLA ASIATICA Urb. in Mart. FI. Bras. xi, 1,287 (1879). Hydrocotyle asiatica L. Sp. Pl. 234 (1753);
Baker, F.M.S. 132 (1877).

No locality: P 143 !-Tropical and South Africa to Pacifie Is., China and Japan.

Araliacere .

GAsrONILI. SECIIELLARUJI Harms in Engl. and Prantl, Nat. Pflanzenfam. iii, Abt. 8,43 (1894); HemsI.
F.S.A. 15 (l!)lG) . Polyscias sechellarum. Baker, F.l\LS. 128 (1877).

Mahé; G! T 175! Silhouette: G! Frigate 1.: Gordon in Herb. Horne 272! No locality: W! (Herb.
Mus. Brit.) "Also in Praslin and Curieuse" (Horne).-Endemie.

GEOPANAX PROCUlIIBENS Hemsl. in Hook. lc. Pl. t. 2821 (1906); Hems!. F.S.A. 16 (1916).
Mahé: 'l' 192! Silhouette: G 32 !-Endemic.

INDOKINGIA CRASSA HemsI. in Hook. le. Pl. t. 2805 (1906); HemsI. F.S.A. 16 (1916). Polyscias

cutispongia Baker, F.M.S. 127 (1877), partim.
Mahé: H 273 ! 'l' 177! G! Silhouette: G 4 !-Endemic.
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Rubiaceœ,

AMARA-C.A.RPUS PUBESCENS BI. Bijdr. 945 (1825); HemsI. F.S.A. 20 (1916). Psycltotriaferruginea Baker,
F.M.S. 156 (1877). Neoschimpera heterophylla Hemsl. in Hook. Ic. Pl. t. 2810 (1906).

Mahé: H 253! T 181! Silhouette: G 25! XVIII! No locality: H 522 !-Nicobar Is., Java, Christmas
J., Borneo.

OANTHIUM BIBRACTEATUM Hiern in Oliver, FI. Trop. Afr. iii, 145 (1877). Plectronia bibracteata Baker,
F.M.S. 146 (1877).

Mahé: H 255 ! 520! T 84! Silhouette : G 12! VI ! IX ! No locality: P 82 ! W 23! (Herb. Mus. Brit.)
48 !-East Africa, Aldabra and Comoro Is.

OANTHIUM CARINA7'UM Summerhayes in Kew Bull. 1928, 391. Plectronia carinata Baker, F.M.S. 147
(1877). P. acuminata Baker, Le.; Hemsl. F.S.A. 19 (1916).

Mahé: T 83! H 513! 504! Silhouette: G 27! Also on Praslin according to Horne.-Endemic.
OANTHIUM SECHELLENSE Summerhayes in Kew Bull. 1928, 391. Plectronia celastroidee Baker, F.M.S.

146 (1877).
Mahé: H 403! 508! T 91 ! D 71 ! 201 ! G! Silhouette: G !-Endemic.

ORATERISPERMUM MICRODON Baker, F.M.S. 145 (1877); Diels, V.F.S. 458 (1922).
Mahé: H 257 ! T 69! G! Baty in Herb. Schimper, 138. Praslin: H 256! Silhouette: G! No locality:

P 151! H 516! 517! W 5! 6! (Herb. Mus . Brit.)-Endemic.
GARDENIA ANN.E Wright in Trans. Roy. Irish Acad. xxiv, 575, t. 28 (1871); Baker, F.M.S. 143 (1877);

Diels, V.F.S. 458 (1922).
Mahé: H 265! 512! Tl Schimper 109,121,127. Praslin: H 260! Silhouette: G XXXI! I. Aride :

W 38! No locality: T 97 ! Herb. Blackburn !-Endemic.
GUETTARDA SPECIOSA L. Sp. Pl. 991 (1753); Baker, F .M.S. 143 (1877).

Praslin: D 18! Long I. : G 56 ! No locality: H 266 ! 509 ! W ! T 140! "In Mahé and La Digue" (Horne).
-East Mrica and Mascarene Is. to Philippines and Pacifie Is.

IxoRA COCCINEA L. Sp, Pl. 1I0 (1753).
Mahé: G! An escape from cultivation.-A native of India, now cultivated frequently in the Tropics.

IxoRA FINLAYSONIANA Wall. Cat. 6166 (1832); G. Don, Gen. Syst. iii, 572 (1832).
Mahé: G OO! Escaped from cultivation.-A native of Siam, cultivated frequently in the Tropies.

IxoRA PUDIC.d Baker, F.l\f.S. 151 (1877).
Mahé: H 262! 514! T 173! G Ill! No locality: W 97! T 65 !-Endemic.

MORINDA CITRIFOLIA L. Sp. Pl. 176 (1753) ; Baker, F.M.S. 153 (1877); Diels, V.F.S. 459 (1922).
Mahé: H254! T 13. Long 1.: G 20! Bird1.: Fryer 4! Nolocality: T 21I !-Mauritius, Indo-Malaya

to Hawaii and Philippines.
OLDENLANDIA CORYMBOSA L. Sp. Pl. 1I9 (1753).

Mahé: T 170 !-Tropics of the Old World ; West Indies (introduced).
OLDENLANDIA GOREENSIS Summerhayes in Kew Bull. 1928,392. O. trinervia Baker, F.M.S. 139 (1877),

non Retz.
Mahé: H 251 ! 558! G! No locality: W! T 13! P 85.-Tropical Mriea, Mascarene Is.; Pondicherry

(introduced).
OLDENLANDIA HORNEI Baker, F.lVLS. 139 (1877).

Silhouette: H 521 !-Endemic.
OLDENLANDIA ,llA CR OPll Y L L A De. Prodr. iv , 427 (1830); Baker, F.M.S. 139 (1877).

Mahé: G! D 25! Praslin: de l'Isle! Silhouette: G 20! La Digue: H 259! No locality: W! H 515 !
589 !-Tropical and South Mrica.

PSYCHOTRIA AFFINIS Baker, F.lVLS. 155 (1877) .
Mahé: H 268! T 64! G! Silhouette: G! No locality: H 507! "Also Praslin" (Horne).-Endemic.

PSYCHOTRIA DUPONTllE Hemsl. in Kew Bull. 1907, 363.
Mahé: G! Silhouette: G 9! 16! A !-Endemie.

PSYCHOTRIA PALLIDA HemsI. F.S.A. 19 (1916). P. sp, nov. Hemsl. l.c.
Mahé: TB! s.n, !-Endemie. This is apparently polygamo-diœeious, the two gatherings representing

funetional ~ and ~ plants.
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PSYOHOTRIA. P~RVILLEIBaker, F .M.S. 155 (1877); DieIs, V.F.S. 459 (1922).
Mahé: H 269/ Schimper! G! T 9,55. Praslin: H 267! Schimper 6! Silhouette: GI No locality:

P 154/ H 506! T 63 !-Endemic.
PSYOlIOTRIA SEOIIELLARUM Summerhayes in Kew Bull. 1928, 392. Psathura sechellarum Baker, F .M.S.

157 (1877).
Mahé: T 89 ! s.n . ! H 264! 535! de l'Isle! G! No locality: W 120! s.n . ! (Herb. Mus. Brit.)-Endemîc.

RANDIA LANOIFOUA Hemsl. F .S.A. 17 (1916) ; Diels, V.F.S. 458 (1922). Pyrostria lancifolia Bojer ex
Baker, F.M.S. 149 (1877), in obs. Psychotria Wrightii Baker, I.e. 156.

Mahé: H 250! T Il ! 72! 90! G! Praslin: Schimper 4! Silhouette: G 10! 15! No locality: W 45!
47! (Herb. Mus. Brit.)-1 Mauritius.

RANDIA SERIOEA Hemsl. F.S.A.18(1916) ;Diels,V.F.S. 458 (1922). Ixora ser i cea Baker, F.M.S. 151 (1877).
Mahé: G! H 510 ! D 2 ! T! Silhouette: G XVII! No locality: de l'Isle!-Endemic.

TARE NNA SEOlIELJ. EN SlS Summerhayes in Kew Bull. 1928,392. T. niqrescens Hemsl. F.S.A. 17 (1916),
non Hiern. Webera sechellensis Baker , F .M.S. 139 (1877).

Mahé: H 261! Praslin : H 258! Silhouette: G XV! No locality: W! P 33! H 513 ! T 121! "Also in
Curieuse" (Horne).-Endemic.

T J MO NIUS SEOTlEUENSIS Summerhayes in K ew Bull. 1928, 391. T. fiaoes cens Baker, F .M.S. 144 (1877),
non Heloepora fia oeecens Jack. T. Jambosella Hemsl. F .S.A. 18 (1916), non Thwaites.

Mahé: H 263! 505! G! T ! Silhouette: G 10! No locality : P 152! T 30! W!-Endemîc.
VANGUERIL1 MADAGASOARIEN SJS J . F. Gmel. Syst. Nat . ed. 13, ii, 367 (1791). V. edulis Vahl. Symb.

Bot. iii, 36 (1794); Baker, F .M.S. 147 (1877).
Mahé: Neville! No locality: H 599 !-Native of Madagascar; cultivated and naturalised in India,

Mauritius, Rodriguez, etc.
1 VANGUERJ.d sp . V. velutin a Baker, F.M.8. 147 (1877), non Hook.

No locality: H 518!
Compositre.

AGERATUlII OONYZOIDES L. Sp. Pl. 839 (1753); Baker, F.M.S. 163 (1877); Diels , V.F.S. 459 (1922).
Mahé: T! Silhouette: G 102 ! No locality: H 320!-Pantropical.

BIDENS PJLOSA L. Sp. PI. 832 (1753); Baker, F.M.S. 169 (1877).
Mahé : G! Silhouette : G! No locality: H 499! " I n aIl the islands " (Horne).-Pantropieal.

C OS M OS OA UDA T US H.B.K. Nov. Gen. Sp . Pl. iv, 240 (1820).
No locality : T 116 !-A native of Tropical America , now naturalised everywhere in the Tropics.

ELEPHANTOPUS S OABER L. Sp. Pl. 814 (1753) ; Baker, F.M.S. 162 (1877); Diels, V.F.S. 459 (1922).
Mahé : G! Vanhôffen. Silhouette : G 134 ! No locality: H 358!-Pantropical.

EMILIA. SONClIIFOLIA. (L.) DC. Prodr. vi. 302 (1837); Baker, F.M.S. 177 (1877).
Mahé: T 61 ! G! Silhouette : G 117!-Pantropical.

GYNURA S EO H E L LENSIS Hemsl. F.S.A. 21 (1916); Diels, V.F.S. 459 (1922). Senecio sechellensis Baker,
F.M.S. 178 (1877).

Mahé : T 190! H 316! Brauer 48. Schimper 120. Silhouette: G 133! No locality: H 498! W 9l!
(Herb. Mus . Brit.) 92! " In aIl the islands " (Horne).-Endemic.

LACTUCA MAURITIANA Poil'. Encycl. Suppl. iii, 292 (1813). L. indica Baker, F.M.S.180 (1877), non L.
Mahé: H 317! 318! Silhouette : G 127! No loeality: H 502! "In aIl the islands" (Horne).

Mascarene ls.
PARTIlE NUM HYSTEROPJIOIW S L. Sp. Pl. 988 (1753).

Mahé : G! An escape.-A native of Tropical America; naturalised in Mascarene Is., Pacifie Is., ete.
SJEGESTJEOKIA ORIENTALJS L. Sp. Pl. 900 (1753); Baker, F.M.S. 168 (1877).

Mahé : G! Silhouette: G 123 ! No locality: H 321! 501! "Common in aIl the islands" (Horne).
-Pantropical.

VERNONIA. CINEREA (L.), Less. in Linnœa iv, 291 (1829); Baker, F.M.S. 161 (1877).
Mahé: Tl Praslin: Neville! Long 1.: G lOI Birdl.: Fryer! No locality: H 319/500/ "Common

in aIl the islands visited " (Horne).-Old World Tropics, locally in New World.
VERNONIA. SEOHELLENSIS Baker, F.M.S. 162 (1877).

Mahé: H 497 !-Endemie.
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Goodeniacere.

S02EVOLA FRUTESOENS (Mill.), Krause in Engl. Pflanzenr. Gooden. 125, fig. 25 (1912). S. Kœnigii
Vahl. Symb. Bot. iii, 36 (1794); Baker, F.M.S. 182 (1877).

Mahé: Gl Long 1.: G 3! No locality: T 209!-East Tropical Africa to Hawaii. A littoral plant.

Lobeliacere .

IsoTOMA LONGIFLORA (Mill.), Presl, Prodr. Lobel. 42 (1836); Diels, V.F.S. 459 (1922).
Mahé: G! Vanhôffen. An escape.-Native of Tropical America, introduced into the Old World.

LOBELIA RADICANS Thunb. in Trans. Linn. Soc. ii, 330 (1794).
No locality: D 218! An escape.-North-East India, China, Japan, ? Java.

Myrsinacere .

RAPANEA SEYCHELLARUM Mez, in Engl. Pflanzenr. Myrsin. 376 (1902); Hemsl. in Journ. Bot. liv, 363
(1916). Myrsine capiiellata Baker, F.l\LS. HIO (1877), non Wall.

Mahé: T 78! G! Silhouette: G 2! Mahé and Silhouette: H 442! 588 !-Endemic.

Sapotacere.

MI1IwsoPs DECIPIENS Hemsl. F.S.A. 23 (1916); Diels, V.F.S. 455 (1922). Imbricaria sp. Baker, F.M.S.
195 (1877), in obs., partim.

Mahé: H 361! T 37! 183 !-Endemic.
MLMUSOPS SECHELLARU~llHemsl. F.S.A. 23 (1916); Diels, V.F.S. 455 (1922). Imbricaria sechellaruni

üliv. in Hook. le. Pl. t. 2315 (1894). 1. sp. Baker, F.M.S. ins (1877), in obs., partim.
Mahé: H 362! Baty! T 196! s.n.! Schimper 7! G! Baty in Herb. Schimper 144. Silhouette:

G XXXV! s.n.! No locality: Estridge! Button! Griffiths !-Endemic.
MIMUSOPS THOMASSETII Hemsl. F.S.A. 24 (1916) and in Journ. Bot. liv, 361 (1916).

Mahé: T 168 !-Endemie.
NORTHEA CONFUSA Hemsl. in Journ. Bot. liv, 361 (1916); Diels, V.F.s. 454 (1922).

Mahé: H 2481 Baty!-Endemie.
NORTHEA HORNEl Pierre, Not. Bot. Sapot. 11 (1890); Diels, V.F.S. 454 (1922). N. seychellana Hook. f.

in Hook. le. Pl. t, 1473 (1884). fflimusops Hornei Hartog in Journ. Bot. viii, 358 (1879).
? Imbricaria sp., Baker, F.M.S. 194 (1877).

Mahé: Estridge! Button! Schimper 2! 8! 15! T! Baty! H! No locality: H 539 !-Endemic.
SIDEROXYLON FERRUGINEUJlI Hook. and Arn. Bot. Beech, Voy. 266, t. 55 (1841). S. attenuatum A.

DC. in De. Prodr. viii, 178 (1844); Baker, F.M.S. 193 (1877); Hemsl. F.S.A. 22 (1916).
Mahé: H 406! Silhouette: G XXVI! [No locality: D 5! This is doubtfully conspecific.] Also on

Praslin according to Horne.-Andaman Is., Nicobar Is., Malaya, Philippines and Bonin Is.

Ebenacere.

DIOSPYROS DISCOLOR Willd. Sp. Pl. iv, 1108 (1806); Baker, F.M.S. 199 (1877).
Mahé: H 345 !-Native of the Philippines; introduced into many parts of the world.

MABA SEYCHELLARUM Hiern, Monogr. Eben. 130 (1873); Baker, F.M.S. 196 (1877).
Mahé: H 323! 540! T 179! s.n. ! G! Silhouette: G 17! XXXVIII! No loeality: P 36! W! T 145!

-Endemie.

Oleacees,

JASMINUM AZORICUM L. Sp. Pl. 7 (1753); Baker, F.M.S. 220 (1877).
Mahé: H 335! Probably introdueed.-Azorcs; eultivated in Mauritius.

(In the absence of flowers this determination is doubtful.)
JASMINUM MAURITIANUM Bojer, Hort. Maur. 204 (1837), nomcn; De. Prodr. viii, 310 (1844); Hemsl.

F.S.A. 21 (1916). J. auriculatum Baker, F.M.S. 220 (1877), non Vahl.
Mahé: G! H 538.-Tropical and South Africa, Mauritius.

J ASMINUM 8AMBAO (L.), Ait. Hort. Kew, ed. l, i, 8 (1789); Baker, F.M.S. 221 (1877).
Mahé: T! Praslin: H 334! An escape.-A native of India; cultivated in many parts of the Tropics.
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Apocynacere.

ALLAMANDA OATIJAR7'lOA L. Mant. ed. 2, 214 (1771).
Mahé: T! Long 1.: G 21! An escape.-A native of Tropical America; cultivated generally in the

Tropics.
CARISSA SEOIIELLENSIS Baker, F.M.S. 222 (1877).

Silhouette: H 5Il! G 29! XXXIX! "Formerly in Mahé" (Horne).-Endemic.
CERBERA MANGIIAS L. Sp. Pl. 208 (1753). C. Odollam Gaertn. Fruct. ii, 193, t. 124 (1791); Baker,

F.M.S. 221 (1877).
Mahé: H 246 ! de l'Isle! W Il! Silhouette: G XXXVII. No locality: Kirk !-Indo-Malaya ta Pacifie

Is. and Philippines.
CONOPIIARYNGIA OOF F EOI D ES Summerhayes in Kew Bull. 1928,392. Tabernœmontana coffeoides Boj.

ex DC. Prodr, viii , 370 (1844). T. c offeœf o l i a Boj. ex Baker, F.M.S. 224 (1877).
Mahé : G! T 188! H 249! Ile aux Cerfs: de l'Isle! St Annes 1.: H 537! No locality: W! Herb.

J udge Blackburn !-Comoro Is.
LOOIINERA ROSEA (L.), Rchb . Conspect. 134 (1828) . Vinca rosea L. Syst. ed. 10, 944 (1759); Baker,

F .M.S. 224 (1877).
Mahé: T 12! Long 1. : G 5! 22! Bird 1.: Fryer 29! No locality: H 536!-Pantropical.

OCIIROSIA PARVIFWRA (Forst.), G. Don. Gen. Syst. iv, 99 (1837). O. borbonica Baker, F.M.S. 223
(1877); Diels, V.F.S. 455 (1922); non Gmel.

Mahé: T 180! H 390! Silhouette: G! Long 1.: G 6 ! No locality: H 534 ! W! "Also on Praslin"
(Horne).-Ceylon, Andaman Is., Malaya to Pacifie Is.

Asclepiadacere.

ASCLEPIAS CURASSAVIOA L. Sp. Pl. 215 (1753) ; Baker, F.M.S. 228 (1877).
Mahé: G! H 365! Silhouette: G !-A native of South America, common in the Tropics.

ASCLEPIAS FRUTICOSA L. Sp. Pl. 216 (1753); Hemsl. F.S .A. 22 (1916). Gomplwcarpus cornutus Decne.
in Ann. Sei. Nat. Sér. 2, ix, 324 (1838) ; Baker, F.M.S. 228 (1877).

Mahé: de l'Isle! Silhouette: G! Frigate 1. : Meiklejohn in Herb . Horne 363! No locality : H 532!
-Tropical and South Africa, South Europe, Atlantic Is.; Australia (introduced).

SARCOSTEMlIfA VhllINALE R.Br. Prodr. 464 (1810) ; Baker, F .l\f.S. 227 (1877).
Mahé: T 19! Silhouette: G! W! (Herb. Mus. Brit.) Curieuse : H 364 !-Mascarene Is., Tropical and

South Africa.
TOXOCARPUS SCIlIMPERIANUS Hemsl. in Hook. le. Pl. t . 2807 (1906); Hemsl. F.S.A. 22 (1916). Sub.

Secamone Baker, F.M.S. 226 (1877).
Mahé: H 533! T 49 !-Endemic.

TYWPIIORA ASTHMATIOA Wight and Arn. in Wight, Contrib. Bot. Ind. 51 (1834); Baker, F.M.S. 229
(1877).

Mahé: H 366! D 8! Neville !-India, Inde-China and Malay Peninsula.
TYWPHORA L ,EVIGATA Decne. in DC. Prodr. viii, 612 (1844) ; Baker, F.M.S. 228 (1877).

Silhouette: G !-Mauritius, Réunion and Comoro Is.

Loganiacere.

STRYCHNOS SPINOSA Lamk. Tabl. Encycl. ii, 38 (1797). Brehmia spinosa Harv. in Hook. Lond. Journ.
Bot. i, 25 (1842); Baker, F.M.S. 235 (1877).

Mahé: H 3291 Silhouette : G !-Mascarene Is., Tropical and South Africa.

Boraginacere.

CORDIA SUBCORDA7'A Lamk. Tabl. Encycl. i, 421 (1791-7); Baker, F.M.S. 200 (1877).
Long 1.: G 57! No locality: H 388! "On shores of aIl the islands visited" (Horne).-East AIriea,

Indo-Malaya to Pacifie Is.
HELIOTIWPIUM INDlOUM L. Sp. Pl. 130 (1753); Baker, F.M.S. 204 (1877).

Mahé: T 10! G! Silhouette: G ! No locality: H 524! P 82 !-Pantropical.
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TOURNEFORTI.d .dRGENTEA L. f. Suppl. 133 (17S1); Baker, F.M.S. 201 (lS77).
Silhouette: G30! Denis 1. : Fryer! No locality: H350! T20S! W!-Mascarenels.,Ceylon,Andaman

ls., Malaya to Tahiti, Australia, Philippines.
TOURNEFORTIA SARMENTOSA Lamk. Tabl. Encycl. i, 416 (1701-7); Baker, F.M.S. 202 (1877).

Mahé: H 247! G! T! Silhouette: G 113! No locality: T 22 !-Madagascar,Malaya, Australia, Philip
pines; formerly in Mauritius.

TRICHODESM.d ZEYLANICUM (Burm. f.) , RBr. Prodr. 496 (1810); Baker, F.M.S. 202 (1877).
Mahé: D 297! No locality: H 525! "In aIl the islands visited" (Horne).-Tropical and South

Africa, Mascarene ls. , lndia, Philippines, ~ Australia.

Convolvulacere .

O.dLONYCTION ACULEATUM (L.), House in Bull. Torr. Bot. Club, xxxi, 590 (1904).
Mahé: GI No tlowers.-Everywhere in the Tropics.

OALONYCTION LONGIFLORUM (RBr.), Hassk. Pl. Jav. Rar. 523 (1848). Jpomœa glaberrima Bojer ex
Bouton in Hook. Journ. Bot. i, 357 (1834); Baker, F.M.S. 211 (1877).

No locality: W! Bojer.-Pantropical.
!POMZE.d B.dTAT.dS (L.), Poir. Encycl. vi, 14 (1804) ; Baker, F.M.S. 210 (1877).

Bird 1.: Fryer !-Native of Mexico , now cultivated in aIl tropical countries.
JpOM2E.d C.dIRICA (L.), Sweet, Hort. Brit. 287 (1827); Baker, F.Ù'LS. 207 (1877); Diels, V.F.S. 456 (1922).

Mahé: H 397 !T 165! G! Vanhôffen. No locality: H 527! " I n aIl the islands" (Horne).-Pantropical.
JpOM2EA DIGITAT.d L. Syst. ed. 10, 924 (1759). J . paniculata R .Br. Prodr. 486 (1810); Baker, F.M.S.

210 (1877).
Mahé: H 275! T 191! Praslin: H 528 !-Pantropical.

JpOM2E.d HEDERACEA (L.), Jacq. le. Pl. Rar. i, t. 36 (1781). Jpomœa Nil Roth, Catalect. i, 36 (1797);
Baker, F.M.S. 209 (1877).

Mahé: G !-Pantropical.
JpOM2E.d LITTORALIS Blume, Bijdr. 713 (1825). J. leucaniha Baker, F.M.S. 208 (1877), non Jacq.

J. cymosa Baker, I.e., non Roem. and Schult. J. gracilis House in Ann. N.Y. Acad. Sei. xviii, 284
(1908), non RBr.

Mahé: H 277 ! 526! Long 1.: G 28 !-Mascarene ls. , lndia, Malaya, Australia and Pacifie ls.
JpOM2EA OBSOURA (L.), Ker. in Bot. Reg. t. 239 (1817) ; Baker, F.M.S. 209 (1877).

Mahé: H 278 ! T 164! G! Long 1.: G 54! No locality: H 529! Common in aIl the islands.-Tropies
of the Old World.

JpOMZE.d PES·CAPRrE (L.), Roth, Nov. Pl. Sp. 109 (1821); Baker, F .M.S. 211 (1877).
Mahé: T 163! Silhouette : G! Long 1.: G !-Pantropical.

!POM2EA VENOSA Roem. and Schult. Syst. iv, 212 (1819). J. cairica Baker, F.M.S. 207 (1877), partim,
non Sweet. J. Hornei Baker, Le.

Mahé: H 280! 530! G! Silhouette: G 118! s.n.! Ile Anonyme: T 201! No locality: W 19! (Herb.
Mus. Brit.)-Mauritius, Réunion, ~ Madagascar.

MERREMI.d DISSECTA (Jacq.), Hallier f. in Engl. Bot. Jahrb. xvi , 552 (1893). Jpomœa sinuata Orteg.
Hort. Matr. Dec. 84 (1797); Baker, F.M.S. 207 (1877).

Mahé: H 531! Neville !-Tropical America and Africa, lndia.
MERREMI.d PELTATA (L.), MeIT. lnterpret. Herb. Amb. 441 (1917). Ipomœa peltata Choisy in Mém.

Soc. Phys. Genève, vi, 452 (1883); Baker, F.M.S. 208 (1877); Diels, V.F.S. 456 (1922).
Mahé: Gordon 274! Bojer! G! Brauer 49. Schimper s.n. Silhouette: G! No locality: W 80! s.n.!

-Masearene ls., Malay Peninsula to Pacifie ls. and Philippines.
QU.dMOCLIT COCCINEA Moench. Meth. 453 (1794).

Mahé: G !-A native of America, now Pantropical.
STICTOC.dRDI.d C.dMP.dNUL.dT.d (L.), MeIT. in Philipp. Journ. Sei. ix, 133 (1914). Argyreia tiliifolia

Wight, le. iv, 2, 12, t. 1358 (1850); Baker, F.M.S. 205 (1877). Ipomœa turpethum Baker, I.e. 209,
partim, non R.Br.

Mahé: H 2761 2791-Pantropieal but most abundant in lndo-Malaya and Pacifie Is,
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Solanaceœ.

O.APSIOUM FRUTESOENS L. Sp. Pl. 189 (1753).
Denis I.: Fryer! An escape.-Cultivated generally in the Tropics.

DATURA. ME7'EL L. Sp. Pl. 179 (1753). D. alba Nees in Trans. Linn. Soc. xvii, 73 (1834).
Denis 1.: Fryer !-A native of Tropical Asia now everywhere in the Tropics.

PHYSALIS ANGULATA L. Sp. Pl. 183 (1753); Baker, F.M.S. 217 (1877).
Silhouette: G 122! Long 1.: G 59! No locality: H 523 !-A native of Tropical America, now a

common tropical weed.
PllYSALIS PEIlUVIANA L. Sp. Pl. ed. 2, 1670 (1763); Baker, F.M.S. 217 (1877).

I have seen no specimens from the Seychelles.-A native of Tropical America, now Pantropical.
SOLANUM MELONGENA L. Sp. Pl. 186 (1753); Baker, F.M.S. 215 (1877).

No locality: H 339! "In all the islands" (Horne).-Cultivated generally in the Tropics.
SOLANU1',[ NODIFLORUM Jacq. le. Pl. Rar. ii, t. 326 (1786-93); Baker, F.M.S. 214 (1877).

Mahé: Neville! Silhouette: G 108 !-Pantropical.

Scrophulariaceœ.

ANGELONIA BIFLORA Benth. in DC. Prodr. x, 254 (1846). Oapraria peruvianaBaker, F.M.S. 240 (1877),
non Feuill.

Mahé: H 543! Neville !-Brazil.
LINDERNIA CRUSTACEA (L.), F. Muell. Ist Census Austral. Pl. 97 (1882). Vandellia crustacea Benth.

Scroph. Ind. 35 (1835) ; Baker, F.M.S. 239 (1877), Mauritius.
Mahé: D 5 !-Mauritius, Indo-Malaya, Philippines, Pacifie Is., Northern Australia; introduced into

America.
RUSSELIA EQUISE7'IFORlllIS Cham. and Schlecht. in Linnœa, vi, 377 (1831). R. juncea Zucc. in Flora,

xv , beibl. 99 (1832); Baker, F.M.S. 237 (1877); Diels, V.F.S. 458 (1922).
Mahé: H 542! G !-A native of Tropical America, introduced commonly into the Old World.

SCOPARIA DULCIS L. Sp. Pl. 116 (1753); Baker, F.M.S. 240 (1877).
Mahé: Neville! G! T 17! Silhouette: G!-Pantropical.

STRIGA ASUTIOA (L.) , O. Ktze. Rev. Gen. Pl. 466 (1891). S . hirsuta Benth. in DC. Prodr. ix, 502
(1846); Baker, F .M.S. 242 (1877); Diels, V.F.S. 458 (1922).

Mahé: T 4! 26. H 328! (and Praslin). Brauer 46. Silhouette : G 124! La Digue: de l'Isle! Bird 1. :
Fryer 33 ! No locality : P 34!-Tropical Afriea, Mascarene ls. , India, Malaya and Philippines.

Bignoniaceœ.

COLEA PEDUNCULATA Baker, F.l\LS. 244 (1877); Diels , V.F.S. 458 (1922).
Mahé: H 325! (and Praslin). T 174! Bouton! Silhouette: G XXV! 19! Neville! No locality:

Kirk! W 107! H 544 !-Endemie.
COLEA sp.

Mahé: T 207! This is quite distinct from any of the other species in Herb. Kew., but isincomplete
florally.

Acanthaceœ.

ASYSTASIA GANGETIOA (L.) , T. Anders. in Thwaites, Enum. Pl. Zeyl. 235 (1860); Baker, F.M.S. 247
(1877); Diels, V.F.S. 458 (1922).

Mahé: D 211! H 545! Neville! G! T! Vanhôffen.c-Tn Tropiesofthe Old Worldexeept thePacificls.
BAIlLERIA CRISTATA L. Sp. Pl. 636 (1753); Baker, F.M.S. 248 (1877), "naturalised in Mauritius and

Rodriguez. "
Mahé: G! An eseape.-India and China; introduced into Indo-China, Philippines. etc.

BARLERIA PmONI'l'IS L. Sp. Pl. 636 (1753); Baker, F.M.S. 246 (1877).
Mahé: H 546! Neville! G !-Tropical Africa and lndo-Malaya.

GRAPTOPllYLLUM PIOTUM (L.), Griff. Notul. iv, 139 (1854).
Mahé: T !-Mascarene Is., Indo-Malaya to Pacifie Is, and Philippines; introduced in West Africa

and West Indics.
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JUSTIOIÂ GÂRDINERI Turrill in Journ. Bot. Iv , 286 (1917).
Silhouette: G 112 !-Endemie.

JUSTIOU GEND.:l.RUSSA Burm. f. FI. Ind. 10 (1768); Baker, F .M.S. 248 (1877).
Mahé: G! H 327! " Also on Praslin, La Digue and Curieuse" (Horne).-ûld World Tropics except

the Pacifie Is.
PSEUDER..4.NTHE.llU.ll ATROPURPUREUlIl (Hort.), Radlk. in Sitzb.Math.-Phys. Cl. Akad. Wiss. Muench.

xiii, 286 (1883).
No loeality : DIlI !-Paeifie Is.

PSEUDER..4.NTHE.llUJI JI.:l.L..J.BARICUM (C. B. Clarke), GambIe, FI. Pres. Madr. vi, 1064 (1924).
Mahé: T 16! Silhouet te: G !-South India and Ceylon.

THUNBERGUAL..J.T..J. Bojer ex Hook. Exot. FI. t. Iii (1827); Baker, F .M.S. 245 (1877).
Mahé: G!-Tropical Africa and Madagascar ; introduced generally into the Tropics.

THUNBERGU E RECT A (Benth.), T. Anders. in Journ. Linn. Soc. vii , 18 (1864).
Mahé: T! Silhouette : G! An escape.-Tropical Africa; naturalised elsewhere.

Verbenacere.

AVICENNU MARIN A (Forst.), Vierh. in Denkschr. Akad. Wien. l\fath.-Nat. lxxi, 435 (1907), var.
TYPICA Bakh. in Bull. Jard. Bot. Buitenz . Sér. 3, iii , 103 (lD21) . A. officinalis Baker, F.M.S. 257
(1877), non L .

Mahé: H 302 ! G X4! " Also in Praslin " (Horne ).- Variety found in East Africa, Arabia, Natal and
Mascarene Is.

GLERODENDRON FA L LA X Lindl. in Bot. Reg. 1844, sub. t . 19.
Mahé: G! T 189! s.n.! Introduced.-l\1alaya and Pacifie Is.

GLERODENDRON FRAGR..J.N S Hort. ex. Vent. Jard.1\falm. t. 70 (1803), in syn.; Baker, F.l\f.S. 255 (1877).
Mahé: Neville! H 591! An escape.-A native of China, planted frequently in ûld World Tropics.

GLERODENDRON SERR..J. T UJI Spreng.Syst.ii , 758 (1825) ; Baker,F.M.S. 255 (1877); Diels,V.F.S.457 (1922).
Mahé: H 592! T 194! Neville! G! Vanhôffen, No locality: Herb. Blackburn! An escape.-Indo

Malaya and Southern Chin a; Mauritius (escap e).
GLERODENDRON THOJfSON.:E BaU. in Edinb. New Phil. Journ. N.S. xv, 233 (1862).

Mahé : T! An escape .- Sout hern Nigeria : cultivated elsewhere.
DURANTU REPENS L. Sp . Pl. 637 (1753).

Mahé: G! An escape.-A native of Tropical America ; eultivated generaIly in the Tropies.
LÂNTANA GAMA RA L. Sp. Pl. 627 (1753) ; Baker, F.M.S. 253 (1877); Diels, V.F.S. 458 (1922). L.lilacina

Baker, l.c ., non Desf.
Mahé: H 548! 549! G! Long 1.: G 31! "Also in Silhouette" (Horne).-A native of America, now

everywhere in Tropics.
LIPPU NODIFLORA (L.), Rich. in Michx . FI. Bor. Amer. ii, 15 (I803); Baker, F.M.S. 252 (1877).

Mahé: T 76! G! Praslin: H 326! Silhouette: G! Bird 1.: Fryer 31! No locality: P 104! W!
(Herb. Mus. Brit.)-PantropicaI.

PREMNA CORY3IBOSA (Burm. f.), RottI. and Willd. in Ges. Naturf. Fr. Neue Sehrift. iv, 187 (1803).
P. serratifoli a L i Mant. ii, 253 (1771) ; Baker, F.l\f.S. 254 (1877).

Silhouette: G 22! No locali ty: H 250! W! "Common in aIl the islands " (Horne).-East Africa
ta China, Pacifie I s. and Philippines.

STÂCHYTARPHETA JAJIAICENSIS (L.) , Vahl , Enurn. i, 206 (1805). 8. indica (L.), Vahl, l.c.; Baker,
F.M.S. 251 (1877).

Mahé: T 39! 40 ! G! Silhouette: G 142! Denis 1.: Fryer! Long 1.: G 50! No loeality: H 552 ! 590!
Kirk !-PantropicaI.

ST.J.CHYT.J.RPllETA MUTABILIS (Jacq.), Vahl, Enurn. i, 208 (1805); Baker, F.M.S. 251 (1877).
Mahé: H 337! T 81! de l'Isle! No locality : P 30! H 551! " Cornmon in aIl the islands" (Horne).

-A native of Tropical America, now naturalised in the ûld World 'I'ropios.
VITEX CUNE.J.T.J. Thonn. in Schum. Beskr. Guin. Pl. 289 (1827). V. Hornei Hemsl, in Journ. Bot. Iv,

285 (1917). V. sp. Baker, F.M.S. 256 (1877).
Mahé: H 547! G! T 124 !-Tropical Africa and Comoro Is.
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[VITEX PERVILLEI Baker, F.M.S. 256 (1877).
Pervillé 6361 J udging from the label on a second specimen, this species did not come from the

Seychelles. It has not been found by anyone else.]
VI7'EX TRIFOLIA. L. Sp. Pl. 638 (1753); Baker, F.M.S. 256 (1877).

Silhouette: G 28! An escape.-China and Indo-Malaya to Pacifie Is. and Philippines.

Labiatre.

AOHYROSPERMUM SECIIELLARUM Baker, F.M.S. 259 (1877).
Mahé: T 7 ! H 553! Silhouette: G 132 ! XVI 1-Endemie.

OOLEUS ATROPURPUIŒUS Benth. in Wall. Pl. As. RaI'. ii, 16 (1831).
Mahé: G 31! An escape.-Malaya and Australia to Pacifie Is. and Philippines.

OOLEUS SUBFRUTEC'J'OSUS Summerhayes in Kew Bull. 1928, 392.
Mahé: D 204! Silhouette: G!-Endemie.

LEONOTIS NEPE7'IFOLIA RBr. in Ait. Hort. Kew. cd. 2, ili, 409 (1811); Baker, F.M.S. 261 (1877).
Praslin: H 554 !-Tropical America and Africa, Madagascar, Mauritius, India and Siam.

LEUOAS ASPERA Link, Enum. Pl. Hort. Berol. ii, 113 (1822); Baker, F.M.S. 261 (1877).
Mahé: H 297 !-Mascarene Is., Indo-Malaya to Philippines.

LEUOAS LAVANDUL..7,'POLIA Sm. in Rces, Cyclop. xx, No. 2 (1812).
Mahé: Neville 1D 305! G 138! s.n. !-Masearene Is. , India, Malaya, Philippines and New Guinea.

OOIMUM BASILICUM L. Sp. Pl. 597 (1753).
Mahé: D 202 !-Tropical Africa, Indo-Malaya to Pacifie Is. and Philippines; cultivated in the New

World.
OOIlIIUM GRATISSIMUM L. Sp. Pl. 1197 (1753) ; Baker, F.M.S. 258 (1877).

Mahé : G 31! H 298! D 201! Silhouette: G! An escape.-Cultivated generally in the Tropics.
OOIlIIUM SANOTUlIl L. Mant. i, 85 (1767).

Mahé: D 200! Silhouette: G! An escape.-Indo-Malaya; cultivated generally in the Tropics.

Nyctaginacere.

BOERHAAVIA. DIFFUSA L. Sp. Pl. 3 (1753); Baker, F.l\f.S. 264 (1877).
Bird 1.: Fryer 32! Beacon 1.: T 198! Coetivy 1.: Herb. Blackburn !-Tropics of Old World.

PISONIA. GRANDIS RBr. Prodr. 422 (1810). P. macroplcflla Choisy in DC. Prodr. xiii , 2, 446 (1849);
Baker, F.M.S. 263 (1877); non Link.

Mahé: H 555! Silhouette: G! Also on Cousin 1. near Praslin.-Mascarene Is., Indo-Malaya to
Pacifie Is.

Amaranthacere.

AOHYRANTHES ASPERA L. Sp. Pl. 204 (1753) ; Baker, r.a.s, 268 (1877).
Praslin: D 23! No locality: W26! H338! "Commoninall theislandsvisited" (Horne).-Pantropical.

AERVA LANATA (L.) Wall. Cat. 221, n. 6909 (1832) ; Baker, F .M.S. 267 (1877).
Silhouette: G !-Tropical and South Africa, Mascarene Is., Indo-Malaya and Philippines. The

combination Aerva lanata has been erroneously attributed to Jussieu, who did not make it.
ALTERNANTIIERA SESSILIS (L.) , RBr. ex Roem. and Schult. Syst. v, 554 (1819); Baker, F.M.S. 269

(1877).
Mahé: H 252! T 8! G! Silhouette: G 127! n.s. !-Pantropical.

AlIIARANTHUS OAUDA7'US L. Sp. Pl. 990 (1753).
Mahé: G! Bird 1.: Fryer! -Tropical Africa, India and ? Malaya.

OYATHULA PROSTRdTA (L.), Blume, Bijdr. 549 (1825); Baker, F.M.S. 269 (1877).
Mahé: H 557 ! 690! T 14! Silhouette: G 103 ! s.n. !-Africa to Pacifie Is.; rare in Tropical America.

TELAN7'HERA BETTZIOKIANA Regel, Ind. Sem . Hort. Petrop. (1862), 28.
Mahé: G 20! A weed.-Probably a native of Brazil ; cultivated in many parts of the world.

Chenopodiacere.

OHENOPODIUM AMBROSIOIDES L. Sp. Pl. 219 (1753); Baker, F.M.S. 270 (1877), frequent in Mauritius.
Mahé: T 143! Comm. Imp. Inst. V!-Generally distributed in Tropical and Subtropical regions.

TRANSACTIONS, VOL. XIX, PT. II. 37



288 PERCY SLADEN TRUST EXPEDITION

Polygonaceœ.

POLYGONUM SENEGALENSE Meisn. Monogr. Gen. Polygon. 54 (1826); Baker, F.M.S. 272 (1877).
Mahé: G! H 271! Praslin: H 556! Silhouette: G! La Digue: de l'Isle 1 No loeality : W!-Tropical

Afriea, Cornoro Is ., Madagascar and Réunion.

Nepenthacere.

NEPENTHES P ERVILLEI Blume, Mus. Bot. Ludg. Bat. Ü, 10 (1852) ; Baker, F.M.S. 299 (1877).
N. Wardi i Wright, Proe. Roy. Irish Aead. xxiv, 576, t . 29-30 (1871).

Mahé: H 315! 575! Barkly ! Bereton ! G 107! s.n.! de l'Isle! Bouton! Silhouette : H 576! G! No
loeality: North! Herb. Blackburn! W! Button! P 98 !-Endemie.

Piperacere.

PEPEROMIA DINDYGULEN SIS Miq, Syst. Piper. 122 (1843). P. portulacoides var. pilosa Baker, F.M.S.
297 (1877).

Mahé: G! T 83! s.n. !-South India.
PEPEROMIA P ORTULA COIDES A. Dietr. Sp. Pl. i, 172 (1831) ; Baker, F.M.S. 297 (1877).

Mahé: D 70 ! T ! No loeality: W !-Sout h India and Mascarene Is.
PIPERBETLE L . Sp . Pl. 28 (1753) ; Baker , F.l\f. S. 296 (1877).

No specimens seen. Subspontaneous.-Indo-l\Ialaya to Philippines; eultivated extensively in the
Old World Tropies.

PIPER NIGRUJI L. Sp. Pl. 28 (1753); Baker, F.M.S. 296 (1877).
No specimens seen. Subspontaneous.-Cultivated generally in Old World Tropies.

PIPER UMBELLATUM L. Sp. Pl. 43 (1753), var. SUBI'EL'l'A TUM (Willd.), C. DC. in Donn.-Sm. Enum. vi,
39 (1903). P . subpeltaiuni Willd. Sp. Pl. i, 166 (1798) ; Baker , F.M.S. 295 (1877).

Mahé: H 341! T 27! G! No loeality : H 568 !-Tropics of the Old World.

Lauracere.

GASSYTHA FILIFORMIS L. Sp. Pl. 35 (1753); Baker , F.l\LS. 292 (1877).
Praslin: Gordon in Herb. Horne 386! Long 1.: T 139! G 15! No loeality: H 560! W!-Pantropieal.

GINNAMOMUM C..,L1I P H OR A (L.) , Nees and Eberm. Handb. Med.-Pharm. Bot. ii , 430 (1831).
Silhouette: G! An escape.-Native of China and Formosa ; eultivated elsewhere.

GIN NAMOllIUM Z EYLA NICUJI Blume, Bijdr. 568 (1825) ; Baker, F .M.S. 290 (1877); DieIs, V.F.S. 442
(1922).

Mahé: Brauer 39. Sehimper 124. No loeality: H 561 ! Quite naturalised. "Everywhere in all the
islands" (Horne).-Native of Ceylon ; cultivated frequently in Tropical eountries.

LITSEA GLUTI.YOSA (Lour.) , C. B. Robinson in Philipp. Journ. Sei . vi, Bot. 321 (1911). Tetranthera
laurifolia J acq. Hort. Schoenbr. i, 59 (1797) ; Baker, F .M.S. 292 (1877).

Ile St Anne: H 559! An escape.-Indo-Malaya, South China, Philippines and Northern Australia;
eultivated elsewhere .

PERSEA AMER ICANA Mill . Gard Dict. ed . 8, 222 (lï68). P . gratissima Gaertn. Fruet. iii, 222, t . 221
(1805-7) ; Baker, F.M.S. 290 (1877).

No loeality : W! Subspontaneous.-Native of Tropical America ; eultivated generally in the Tropies.

Hernandiacere.

HERNANDIA OVIGERA L . in Stickm. Herb. Amb. 14 (1754). H . peltata Meisn. in DC. Prodr. xv, l, 263
(1864); Baker, F .l\f.S. 293 (1877).

Mahé and Praslin: H 331! No locality: Herb. Blackburn !-Masearene Is. to Philippines and
Pacifie Is .

Loranthacere.

LOIU.NTHUS SEOHELLENSIS Baker, F.M.S. 135 (1877).
Mahé: T 19! 197! Silhouette : G 20! No loeality: H 571 !-Endemie.

LORANTHUS sp .?
Mahé: T 50! This has no flowers and may possibly he a Viscum:
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VISOUM OPUN7'IA Thunb. FI. Jap. 64 (1784). V. capense Baker, F.M.s. 134 (1877), non L. f.
Mahé: T! No locality: H 574 !-Mascarene Is., Indo-Malaya, China, Japan and Philippines.

VISOUM TRIFLORUM DC. Prodr. iv, 279 (1830); Baker, F.M.S. 134 (1877).
Mahé: Bouton! H 368! T 23! 25! G! Praslin: H 367! 369! No locality: H 572! 573! W 50!

Estridge! "Common in aIl the islands" (Horne).-Mascarene Is.

Euphorbiacere .

AOALYPlIA INDlOA L. Sp. Pl. 1003 (1753); Baker, F.M.S. 314 (1877).
Mahé: H 312! No locality: W 16! 25! H 581! G 143! BirdI.: Fryer 27! Denis 1. : Fryer! "Common

in aIl the islands" (Horne).-Tropical East and South Mrica, Mascarene Is., Indo-Malaya and
Philippines.

AOALYPlIA WILKESIANA MüIl.-Arg. in DC. Prodr, xv, 2, 817 (1866), var. MARGINA TA Hort.exW.Miller
in L. H. Bailey, Cycl. Amer. Hort. i, 10 (1900).

Mahé: T! Probably an escape.-? Pacifie Is.; frequently cultivated.
CODI/EUM VARIEGATUM Blume, Bijdr. 606 (1825).

Mahé: G! T! An escape from cultivation.-Generally cultivated throughout the Tropics, probably
native in the Pacifie Is.

EUPIlORBIA IlETIŒOPIlYLLA L. Sp. Pl. 453 (1753).
Silhouette: G! Bird 1.: Fryer !-A native of America; cultivated frequently in the Tropics and

sometimes naturalised.
EUPIIORBIA IlIm'A L. Sp. Pl. 454 (1753). E. piluliJera Baker, F.M.S. 303 (1877); Diels, V.F.S. 447

(1922); non L.
Mahé: T 5! s.n. ! Vanhôffen. Silhouette: G 135! Long 1.: G Il! Denis 1.: Fryer! No locality:

W 89! G !-Pantropical.
EUPlIORBIA MICROPIlYLLA Heyne ex Roth. Nov. Sp. Pl. 229 (1817).

Denis 1.: Fryer !-India.
EUPIIORBIA PROS'J'RATA Ait. Hort. Kew. ii, 139 (1789); Baker, F.M.S. 302 (1877), frequent in Mauritius.

Long 1.: G! Denis 1.: Fryer !-A Pantropical weed most abundant in America.
EUPHORBIA PYRIFOLIA Lamk. Encycl. ii, 419 (1788); Baker, F.M.S. 303 (1877); Diels, V.F.S. 447

(1922).
Mahé: Brauer 37. G! Silhouette: G 29! s.n.! No locality: H 308! 580!

EUPHORBIA THYMIFOLIA L. Sp. Pl. 454 (1753); Baker, F.l\LS. 303 (1877); a common weed in Mauritius
and Rodriguez.

Long 1.: G 12! No locality: T 15 !-Pantropical.
EXOŒOARIA BENTHAMIANA Hemsl. in Hook. le. Pl. t. 2741 (1902). Stillingia lineata var. densiflora

Baker, F.M.S. 314 (1877).
Mahé: H 309! 579! T 85! s.n.! G! No locality: W 112 !-Endemic.

FLUGGEA VIROSA (Roxb.) Baill. Etud. Gén. Euphorb. 593 (1858). Securinega obovata Müll.-Arg. in
DC. Prodr. xv, 2, 449 (1866); Baker, F.M.S. 308 (1877).

No locality: H 583! "Common in aIl the islands" (Horne).-Tropics of the Old World except
the Pacifie Is.

.JATROPIlA OURCAS L. Sp. Pl. 1006 (1753); Baker, F.M.S. 322 (1877).
Mahé: H 307 ! G! An escape.-A native of America; cultivated in the Tropics.

MALLOTUS sp. Baker, F.M.S. 319 (1877).
Mahé: H 577! There are no flowers on this specimen.

MANIHOT UTILISSIMA Pohl, Pl. Bras. le. Descr. i, 32, t. 24 (1827); Baker, F.M.S. 316 (1877).
No specimens seen.-A native of Tropical America; cultivated generally in the Tropics.

PIlYLLANTlIUS ACID US (L.), Skeels in V.S. Dept. Agric., Bur. Pl. Ind. Bull. cx1viii, 17 (1909). P. dis
tichus Müll.-Arg. in DC. Prodr. xv, 2, 413 (1866); Baker, F.M.S. 312 (1877).

Curieuse: H 31O! An escape.-Cultivated generally in Indo-Malaya and Pacifie Is,
PHYLLANTHUS MADERASPATENSIS L. Sp. Pl. 982 (1753); Baker, F.M.S. 309 (1877).

Praslin: H 582 ! D 32! Denis 1.: Fryer !-India, Hong Kong, Australia, Mascarene Is. and Tropical
Africa,

37-2
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PHYLL..tl.NTHUS NIRURI L. Sp. Pl. 981 (1753); Baker, l!'.l\LS. 309 (1877).
Silhouette: G!-Pantropical.

PHYLL..tl.NTHUS SCHI.lIPERIANUS Hemsl, in Jonrn. Bot. Iv, 287 (1917); Diels, V.F.S. 445, t. 22 (1922).
Mahé: T 18! 28! s.n.! GI D. Silhouette: GI-Endemic.

PHYLL..tI.NTHUS TENELLUS Roxb. Hort. Beng. 69 (1814), nomen ; FI. Ind. iii, 668 (1832); Baker,F.M.S.
310 (1877).

Mahé: H 3Il ! G! Silhouette: G 137! s.n.! No loeality: H 584! "A common weed everywhere in
the Islands" (Horne).-Mauritius, Madagascar, Comoro Is.

PHYLLANTHUS URINARIA L. Sp. Pl. 982 (1753); Baker, F.M.S. 309 (1877); Diels, V.F.S. 443 (1922).
Mahé: G! Vanhôffen. No locality: H 585 !-Pantropical, but rare in Africa.

RICINUS COM1ŒUNIS L. Sp. Pl. 1007 (1753); Baker, F.M.S. 316 (1877).
Denis 1.: Fryer !-A native of Tropical Asia.; generally cnltivated in Tropies and Subtropics.

RISELEYA GRIFFITHII Hemsl. in Journ. Bot. Iv, 286 (11)17).
Mahé: Griffith! T 157, 187. G !-Endemic.

WIELANDIA ELEGANS Baill. Etud. Gén. Euphorb. 569, t. 22 (1858); Hemsl. in Hook. le. Pl. t. 2813
(1906). Mespilodaphne ? Baker, F.M.S. 291 (1877).

Mahé: H 445 ! T 193! D! Boivin. Praslin : D 62! Silhouette: G xxx! s.n.! No loeality: de l'Isle!
-Aldabra.

Moracere.

ARTOCARPUS COMMUNIS Forst. Char. Gen. 101 (1776). A . incisus L. f. Suppl. 411 (1781). 1 A. integri
Jolia Baker, F .M.S. 282 (1877), partim; Diels, V.F.S. 421 (1922); non L.

Mahé: H 360! An escape.-Pacific Is.; cultivated in most Tropical eountries.
BOSQUEIA GY.lINANDRA Baker, F.M.S. 283 (1877).

Mahé: H 578! No loeality: H 417 ! T 96! "In all the islands" (Horne).-Endemic.
FICUS BENGHALENSIS L. Sp. Pl. 1059 (1753).

Mahé: G! An eseape.-India.
FICUS BOJERI Baker, F.l\I.S. 286 (1877); Diels, V.F.S. 442 (1922).

Mahé: H 342! T 102! G! Silhouette: G! No locality: H 564!-,Johanna 1.
FICUSCONSIMILIS Baker, F.l\LS. 286 (1877).

Mahé: G XXXX ! T 105! No locality: H 565 (in part)! 566! W! "Common in all the islands"
(Horne).-Rodriguez, Aldabra.

FICUS NAUTARUM Baker, F.l\LS. 285 (1877).
Mahé: H 343 ! T 107 ! G! Silhouette: G XXXII! Bird 1.: Fryer! No locality: W lOI! (Herb. Mus.

Brit.) 102 !-Aldabra and Amirante Is.
FICUS RETUSA L. Mant. i, 129 (1767), var. NI'l'IDA (Thunb.), King in Ann. Roy. Bot. Gard. Calcutta,

i, 51, t. 62 (1888).
Mahé: G !-Indo-Malaya.

FICUS SECHELLARUM Summerhayes in Kew Bull. 1928, 393. F. rubra var. eechelleneis Baker, F.M.S.
285 (1877).

Mahé: Gl T! Silhouette : Gl No loeality: W! T 204!-Endemic.
MORUS INDICA L. Sp. Pl. 986 (1753).

Mahé: D! Subspontaneous.-Tropical Asia; eultivated frequently.

Uhnacere.

TREMA. GUINEENSIS Fiealho, Pl. Uteis Ak Port. 261 (1884). Sponia orientalis var. Oommersonii
(Decne.), Baker, F .M.S. 282 (1877).

Mahé: H 322 ! T 34 ! s.n. ! G! Silhouette: G 3 ! s.n. ! No loeality: P 171 ! W !-Tropical Africa, Natal
and Mascarene Is.

Urticacere.

PIPTURUS ..4.RGENTEUS (Forst.), Wedd. in DC. Prodr. xvi, I, 23519 (1869). P. incamus Baker, F.M.S.
279 (1877), non Wedd.

Praslin: H 562 !-Mascarene Is., Indo-Malaya, Pacifie Is., Philippines.
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PROORI8 LATIFOLlA Blume, Bijdr. 509 (1825). P. pedumculata Baker, F.M.S. 276 (1877), non Wedd.
Mahé: G 1TI Silhouette: G 8! I! No loeality: H 563! "In all the islands" (Horne).-Nieobar lB.,

Malay Peninsula and Islands.
Casuarinacere.

OASUARlNA EQU/SETIFOLlA L. Amoen. Acad. iv, 143 (1759) (equisefolia); Baker, F.M.S. 294 (1877).
No loeality: H 313! W 53! "Cornmon in all the islands" (Hornc).-Indo-Malaya, Australia, Pacifie

Is. and Philippines; eultivated frequently in the Tropics.

Hydrocharitacere .

ENlIA LUS ACOROIDES (L. f .), L. C. Rich. ex Steud. Nomenel. ed. 2, i, 554 (1840-1); Diels, V.F.S. 434
(1922).

Mahé: D 16! 225! Schimper 1:34. Praslin: G! (Herb. Mus. Brit.)-Arabia, Madagascar, Indo
Malaya, Northern Australia, Western Pacifie Is.

HALOPHILA OVALlS (R.Br.), Hook. f. FI. Tasm. ii, 45 (1860). H. ovata Baker, F.M.S. 393 (1877), non
Gaud.

Mahé: D 2191 G! (Herb. Mus. Brit.) Long 1.: Gr (Herb.Mus.Brit.) No locality: W/ G/ (Herb.
Mus. Brit.)-East Afriea, Arabia, Mascarene Is., ta Japan, Australia and Pacifie Is.

TTIALASSI.tl. HEMl'RlC/lII (Ehrh.), Aschers. in Sitzb. Ges. Naturf. Fr. Berlin, 1870, 83.
Mahé: D 220! G! (Herb. Mus. Brit.) Long 1.: D 19! G / (Herb. Mus. Brit.)-East Afriea, Arabia,

Aldabra, Malaya, Northern Australia, Bismarck Archipelago.

Orchidacere.

AGROSTOPl/YLLUM OCC/DENTA/,E Schltr. K.A.O. 413 (1915). A. sp. nov. S. Moore in Baker, F.M.S.
363 (1877). A. seuchellarumi Rolfe in Kew Bull. 1922, 22.

Mahé: H 303! Barkly! T 156! s.n.! Neville! G! Silhouette : G !-Endemic.
ANGRlECUM BRONGNJAR7'/ANUJI Rchb. f. ex Linden, Pescat. i, t. 16 (1860); Schltr. K.A.O. 431 (1915);

Diels, V.F.S. 440, t. 17 (1922). A. eburneum S. Moore in Baker, F.M.S. 356 (1877), non Thou.
Mahé: H 396! Neville! Boivin! (Herb. Mus. Brit.) Brauer 36. Silhouette: G 114! No loeality:

W 44! Hart. Glasnevin !-Madagascar, Cornaro Is.
ANGRlECUM MAHEENSE Schltr. K.A.O. 435 (1915), nomen; and in Diels, V.F.S. 440, t. 18 (1922).

Mahé : T 151! 28.-Endemic.
BULBOPHYLLUM SCANDENS Rolfe in Kew Bull. 1922,23.

Mahé: T 32! G! D! Silhouette: G! No locality: H 603 !-Endemic.
BULBOPHYLLUM SEYCIIELLARUM Rehb. f. in Linnsea, xli, 93 (1877); S. Moore in Baker, F.M.S. 345

(1877); Schltr. K.A.O. 419 (1915); Diels, V.F.S. 440 (1922).
Mahé: G/ T 42! Schimper 130. Silhouette: G! No Iocality: H 606/-Endemie.
There are two other species of Bulbophyllum from the Seychelles in the Kew Herbarium, both coI

Iected by Horne (597, 598). Both, however, lack flowers.
OdLANTHE? sp. nov. S. sylvatica S. Moore in Baker, F.M.S. 363 (1877), partim, non Lindl.

Mahé: H 601! G! This does not agree with any other species in the Kew Herbarium, but is unfor
tunately without flowers.

OYNORCHIS FAS7'IGIATA Thou. Oreh . Iles Afr . t. 13 (1822); S. Moore in Baker, F.M.S. 337 (1877).
Osmosorcbis fastigiata Schltr. K.A.O. 400 (1915).

Mahé: H 3951 599! T 71! 120! G! Praslin: de l'Isle! Silhouette: G 106! 129 !-Mauritius, Mada
gascar.

DISPERlS TRIPE7'ALOIDES (Thou.), Lindl. Gen. et Sp. Orch. 371 (1839); S. Moore in Baker, F.M.S. 331
(1877); Schltr. K.A.O. 408 (1915); Diels, V.F.S. 438 (1922).

Mahé: P! T 31 ! s.n. Praslin: Neville! Silhouette: G !-Masearene Is.
EULOPHI.tl. SEYOHELLARUM Rolfe ex Summerhayes in Kew Bull. 1928, 393.

Mahé: T 38 !-Endemic..
EULOPHIA Bp.

Silhouette: G 101\ Apparently a peloriate form, and therefore cannat be profitably desoribed,
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LIPARUS FUVESOENS (Thou.), Lindl. Bot. Reg. sub. t , 882 (1825); S. Moore in Baker, F .M.S. 342
(1877) .

No locality : H 602! (in part) . " Common in Mahé, P raslin and Silhouette" (Horne).-Mauritius,
Réunion.

MIOROSTYLIS SEYOHELLARUlIl Schltr. K.A.O. 411 (1915); Diels, V.F.S. 439, t. 14 (1922). M. Thomas

setii Rolfe in Kew Bull. 1922, 24. L iparis seychellarlt1n KraenzI. in EngI. Bot. Jahrb. xxxiii, 60
(1902). Mic1'Ostylis or L iparis sp. S. Moore in Baker, F.M.S. 343 (1877) .

Mahé: T 19 ! G ! Schimper 104, 352. Vanhôffen. Silhouette : G 105! 112! s.n. ! No locality: H 602 !
(in part).-Endemic.

ŒONIELLA APHR ODITE (Balf. f. and S. Moore) , Schltr. K.A.O . 439 (1915). O. polystachys Schltr. I.e.,
partim, non Epidendruni polystachys Thou. L istrostaclujs aphrodite Balf. f. and S. Moore in Baker,
F .M.S. 354 (18ïï) , in Rodriguez.

Mahé: T 51! Praslin: G 112 !-Rodriguez.
PHAIUS TETRAGONUS (Thou.) , Rchb. f. in Bonplandia, iii, 221 (1855) ; S. Moore in Baker, F.M.S. 348

(1877).
Mahé: H 600 !-Mauritius, Réunion.

PLATYLEPIS OOOULTA (Thou.) , R chb. f. in Linnrea, xli, 62 (1877). P. goodyeroides A. Rich. arch. Iles
France et Bourb. 39, t . 6, fig. 4 (1828); S. Moore in Baker, F .M.S. 339 (1877).

Mahé: H 392! T 62! 82! s.n.! G! Silhouette: G! No locality: H 607! Also Praslin.-Madagascar,
Mauritius, Réunion.

PLATYLEPIS SEOHELLARUM S. Moore in Baker, F.l\I.S. 340 (1877); Schltr. K.A.O. 410 (1915).
Mahé: H 605! G! T lOI! Silhouette : G!-Endemi e.

POLYSTAOHYAFUSIFORJllS (Thou .), Lindl. in Bot. Reg. sub. t. 851 (1824); Diels, V.F.S. 441 (1922) ;
KraenzI. in Fedde, R ep . Beih. xxxix, 101 (1926).

Mahé: Schimper 130 b.-Madagascar, Réunion, ? East Africa. I have not seen this species.
POLYSTAOHYA M..4. URITIANA Spreng. Syst. iii, 742 (1826); Schltr. K.A.O. 414 (1915). P. zeylanica

Lindl. in Bot. Reg. xxiv, mise . 78 (1838); S. Moore in Baker, F.M.S. 362 (1877). P. bicolor Rolfe
in Kew Bull. 1906, 114 ; Schltr. K.A.O. 414 (1915).

Mahé: H 394! 608! T 58! 59! G! Silhouette: G 109! s.n . ! No locality : W 4 !-Madagascar,Mauritius,
Réunion, Ceylon.

VANILLA PHALiENOPSIS R chb. f. in Flore des Serres, xvii, 97, tt. 1769-70 (1867-68); S. Moore in Baker,
F .M.S. 527 (1877); Schltr. K .A.O . 409 (1915) ; Diels, V.F.S. 439, t . 15 (1922).

Mahé: T! Brauer 35. No locality: H 607 !-Endemic.

Zingiberacere .

AFRAlIlOMUM A NG USTIFOLIUM (Sonn .), K . Schum. in EngI. Pflanzenr. Zingib. 218, t. 27, figs. A-C
(1904) . Amomum D ani elli i Baker, F .M.S. 326 (1877), non Hook. f.

Mahé: H 596 !-Madagascar and East Afriea.
HEDYOHIUM OORON..4.R IUJI Kœnig in R etz. Observ. ID, 73 (1783) .

Mahé: G! An escape.-Cultivat ed everywhere in the Tropics.
PHiEOMERIA M..4.GNIFIOA (Roscoe) , K. Schum. in Engl. Pflanzenr. Zingib. 262 (1904). Nicolaia

imperiali s Horan, Monogr. Scitam. 32, t. 1 (1862) ; Baker, F .M.S. 326 (1877) .
No locality : W 84! An escape.-Celebes and Java ; cultivated in Malay Peninsula and Mauritius.

Cannacere.

OANNA BIDENTATA BertoI. in Mem. Ace. Sei. Bologn. x , 33, t. 5 (1859). O. indica Baker, F.M.S. 327
(1877) , quoad habitat. sechell., non L .

Mahé: Boivin (Herb. Mus. Brit.). ? H 595! Bird 1.: G 36 !-Tropical Africa, Comoro Is. and
Madagascar.

Bromeliaceœ.

ANANAS 8ATIVUS J . A. and J . H . Schultes, Syst. vii, pars 2, 1283 (1830). Ananassa sativa Lindl. in
Bot. Reg. sub. t. 1068 (1827); Baker, F.M.S. 325 (1877).

No looality : H 6141 Naturalised.-A native of Tropical America, cultivated everywhere in Tropics.
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Amaryllidaceœ.

ORINUM ..4.SIATIOUM L. Sp . Pl. 292 (1753). C. asiaticum var. bracteatum (Willd.), Baker, F.M.S. 367
(1877).

Mahé: H 400 !-Indo-Malaya to Pacifie Is.
CRINUM AUGUSTUM Roxb. FI. Ind. ii, 136 (1832); Baker, F.M.S. 367 (1877).

Mahé and Curieuse: H 398 !-Mauritius; cultivated elsewhere,
CRINUM ZEYLANIOUM L. Syst. cd. 12,236 (1767). C. Careyanum Herbert in Bot. Mag. t. 2466 (1824);

Baker, F.M.S. 367 (1877).
Mahé: H 399 !-Ceylon; cultivated frequently in the Tropics.

CUROULIGO RIIIZOPllYLLA Dur. and Schinz, Consp. FI. Afr. v, 237 (1895). Hypoxis rhizophylla Baker.
F.M.S. 369 (1877).

Mahé: H 240! de l'Isle! T 1461 No locality: H 609! 61O!-Endemie.
CUROULIGO SEYCllELLENS/S Bojer, Hort. Maur. 342 (1837), nomen; Baker, F.M.S. 368 (1877); Diels,

V.F.S. 438, t. 4 (1922).
Mahé: GI Bojer. No locality: H 241! Herb. Blackburn! "In all the islands" (Horne).-Endemie.

CUROULIGO sp .
Mahé: G! No flowers. This is apparently a third endemie species,

Taccaceœ.

TACCA LEONTOPETALOlDES (L.), O. Ktze. Rev. Gen. Pl. i, 704 (1891). T. pinnatifida J. and G. Forst.
Char. Gen. 70, t. 35 (1776); Baker, F.M.S. 370 (1877).

Mahé: G! An escape.-Indo-Malaya to Pacifie Is.; eultivated extensively in the Tropies.

Dioscoreacere.

DIOSCOREA ALATA L. Sp. Pl. 1033 (1753).
No loeality: D 261 !-Cultivated generaUy in the Tropics.

DIOSCOREA BULB/FERA L. Sp. Pl. 1033 (1753), var. ANTHROPOPHAGORUM (A. Chev. ex Baudon), Burkill
comb. nov. D. sativa var. anihropophaqorum. A. Chev. ex Baudon in Ann. Mus. Col. Marseille,
Sér. 3, i, 236 (1913). D. sativa Baker, F.M.S. 370 (1877).

Mahé: H 616! No locality: D 260! 262! Probably an escape.-Afriea.
DIOSOOREA ESCULENTA Burkill in Gard. Bull. Straits Settl. i, 396 (1917). D. spinosa Baker, F.M.S.

370 (1877), non Roxb.
Mahé: H 324 !-Cultivated generally in Indo-Malaya, East Africa, etc.

Liliacere.
AGAVE AMERIOANA L. Sp. Pl. 461 (1753).

Mahé: Photographs only seen.-Native of Mexico; almost Pantropical in eultivation.
DUNELLA ENS/FOLU (L.), DC. in Redouté, Liliac. i, t. 1 (1802); Baker, F.M.S. 377 (1877).

Mahé : H 238! T! G! No locality: W (Herb. Mus. Brit.).-Mascarene Is., Indo-Malaya ta Philippine
and Pacifie Is.

PLEOMELE ANGUS'l'/FOLIA (Roxb.), N.E.Br. in Kew Bull. 1914, 277. Dracœna angustifolia Roxb.
Hort. Beng. 24 (1814), nomen; FI. Ind. ed. 2, ii, 155 (1832); Baker, F.M.S. 375 (1877).

Mahé: T 178! Long 1.: G 49! No locality : H 612! "In aU the islands" (Horne).-Madagasear,
Rodriguez, Indo-Malaya to Pacifie Is.

Commelinaceœ.

COMMELINA BENGlIALENSIS L. Sp. Pl. 41 (1753) ; Baker, F.M.S. 324 (1877), common in Mauritius.
Silhouette: G 125 !-TropicB of the Old World, except the Pacifie Is.

COMMELINA NUDIFLORA L. Sp. Pl. 41 (1753). C. communis Baker, F.M.S. 323 (1877), partim, non L.
Silhouette: G 119! No locality: H 615 l-Pantropieal.

COMMELINA 8ALI01I"OLIA Roxb. Hart. Beng. 5 (1814), nomen; FI. Ind. i, 176 (1820).
Long I.: G 53 !-India.
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Flagellariaceœ.

FLAGELURlAINDIOA L. Sp. Pl. 333 (1753); Baker, F.M.S. 389 (1877).
Mahé: T 23! G! Silhouette: G! No loeality: Kirk! W 95! (Herb. Mus. Brit.) H 613! "In aU the

islands" (Horne).-Masearene Is., Indo-Malaya to Pacifie Is.

Palmee,

Oooos NUOIFERA L. Sp. Pl. 1188 (1753); Diels, V.F.S. t. xlii (1922).
Generally cultivated but perhaps sorne naturalised. Reeorded by L. Picault in 1742.-Cultivated

generaIly in the Tropies.
DEOKENIA NOBlLIS Wend!. ex Balf. f. in Baker, F.M.S. 386 (1877); Diels, V.F.S. 437 (1922).

Mahé: Brauer 31. Sehimper. Praslin: de Cusy! No loeality: G! H.-Endemie.
DIOTYOSPERMA ALBUM (Bory), Balf. f. in Baker, F.M.S. 384 (1877).

Mahé: H 242! Naturalised.-Mauritius, Réunion.
LATANIA OOMMERSONII GmeI. Syst. Nat. viii, 1035 (1791); Balf. f. in Baker, F.M.S. 381 (1877).

No locality: H. Naturalised. 1 have seen no speeimens.-Mauritius, Réunion.
LODOIOEA MALDIVIOA (GmeI.), Pers. Syn. ii, 630 (1807). L. sechellarum Labill. in Ann. Mus. Paris, ix,

143, t. 13 (1807); Baker, F.M.S. 380 (1877); Diels, V.F.S. 435, figs. 9-11, t. xl-xliv.
Praslin, Curieuse and Round 1.: Sehimper and others.-Endemie.

NEPHROSPER1l1& VAN.HouTTEANA Balf. f. in Baker, F.M.S. 386 (1877).
Mahé: H 244! Boivin! (Herb. Mus. Brit.) Silhouette: G 32 1 No loeality: Kirk!-Endemie.

PHŒNIOOPHORlUM SECHELLARUM Wend!. in Ill. Hort. xii, Mise. 5, t. 433 (1865); Diels, V.F.S. 437
(1922). Stevensonia grandiJolia Duncan, Cat. Hort. Maur. 87 (1863), nomen; Balf. f. in Baker,
F.M.S. 388 (1877).

Mahé: Boivin! (Herb. Mus. Brit.) Brauer 30. Silhouette: GINo loeality: H !-Endemie.
RAPHIA RUFB'IA Mart. Rist. Nat. PaIm. iii, 217 (1846-50). Sagus Ruffia Jaeq. Fragm. Bot. 7, t. 4,

f.2 (1800); Horne, App. r, Couneil No. 10 Maur. of 1875, No. 17, Rep. Seychelles Is. Il (1875),
in obs.

Mahé: only photographs seen.-Madagasear and? East Afriea; naturalised in Mauritius.
ROSOHERIA MELANOCHETES Wend!. ex Balf. f. in Baker, F.M.S. 387 (1877); Diels, V.F.S. 437 (1922).

Mahé: H 243! Brauer 32. Sehimper U8, 129. Silhouette: GI No loeality: Kirk!-Endemie.
VERSCHAFFELTIA SPLENDIDA WendI. in Ill. Hort. xii, mise. 6 (1865); Balf. f. in Baker, F.M.S. 387

(1877).
Mahé: T! Cultivated specimen! No locality: H! "In aIl the islands" (Horne).-Endemic.

Pandanaceœ.

PANDANUS BALFOURII Martelli in Webbia, i, 361 (1905). P. odoraiissimus Balf. f. in Baker, F.M.S.
401 (1877), non L. f.

Mahé: D. Praslin: H 391! Silhouette: G !-Endemie.
PANDANUS HORNEI Balf. f. in Baker, F.M.S. 397 (1877).

No loeality: Hl! "Common in Mahé, Praslin and Silhouette" (Horne).-Endemie.
PANDANUS MULTlSPIOATUS Balf. f. in Baker, F.M.S. 403 (1877).

Mahé: H !-Endemie.
PANDANUS SECHELLARUM Balf. f. in Baker, F.M.S. 402 (1877); Diels, V.F.s. 434, fig. 8 (1922).

Mahé: Boivin! (Herb. Mus. Brit.) Brauer 34. No locality: HU! Kirk!-Endemie.

Typhaceœ.

TYPHA JAVANIOA SehnizI. ex ZoU. Syst. Verz. 77 (1854). T. angustata Baker, F.M.S. 394 (1877), non
Bory and Chambard.

Silhouette: G! Bird 1.: Fryer! No loeality: P 51 b.-Mauritius, Réunion, Ceylon, Java, Timor.

Araceœ.

ALOOASIA MAORORRHIZA (L.), Sehott in Sehott and Endl. Melet. 18 (1832); Baker, F.M.S. 404 (1877).
Recorded by Baker; no specimens seen.-Tropieal Asia; frequently eultivated.
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OOLOO<1SIA ESOULEN1.'U1I1 (L.), Sehott in Sehott and Endl. Melet. 18 (1832). O. antiquarum Sehott, l.e.;
Baker, F.M.S. 404 (1877).

No specimens scen.-Tropics of the Old World; frequently eultivated.
PRO'l'AIWlIf BEOIIR[./.AIWM Englcr in Bot. Jahrb. xxx, Beibl. 67, 42 (1901); N. E. Brown in Hook. lc.

Pl. t. 2750 (11.102); Diels, V.FB. 438 (HJ22).
Mahé: 'l'! Schimpcr. Silhouette: G 110 !-Endemie.

Triuridacere .

SEYOIIELLARIA TIIOMAHSE'l'1I Hcmsl. in Ann. Bot. xxi, 74 (1907).
Mahé : T !-Endemie.

Najadacere.

NAJAS SE7'AOI';A Rcndie in Trans. Linn. Soc. Sel'. 2, v, 422 (1899).
No loeality: Comm. Herb. Mus. Paris !-Mauritius.

Potamogetonacere.

OYlIfODOCEA CLLfA7'A (Forsk.), Ehrenb. ex Aschers. in Sitzb. Ges. Naturf. Fr. Berl. 1867, 3.
No Iocality: G! (Herb. Mus . Brit.) " In the Northern Islands" (Gardiner).-Masearene Is., Arabia.

OYlIlODOCEA Iso/n'fFOUA Aschers. in Sitzb. Ges. Naturf. Fr. Berl. 1867, 3.
Praslin: G 212! (in part).-Arabia, East Africa, Madagascar, Southern India, Malaya, Auatralia

and Western Pacifie Is .
OYlIfODOCEA SERRULA'l'A Aseh ers. and Magn. in Sitzb. Ges. Naturf. Fr. Berl. 1870, 84; Diels, V.F.S.

434 (1922).
Praslin: G 212! (in part).-Arabia, East Africa, Mascarene Is., Southern India, Malaya, Northern

Australia, New Caledonia .
POTAlIlOGETON NODOSUB Poil'. Encycl. Suppl. iv, 535 (1816) . P. natans Baker, F.M.S. 391 (1877), non L.

Praslin: H 611 !-Europe, Western Asia, America, Masearene Is., Africa, ~ Marianne Is.
POTAMOGETON RIGI/ARDI Solm s-Laubach , in Schweinf. Beitr. FI. Aethiop. 194 (1867) , in obs.

Mahé: G !-Abyssinia to Nyasaland,
ZOSTERA sp. Praslin: G! (Herb . Mus . Brit.)

Cyperacere.

OYPERUS ARTICULATUS L. Sp. Pl. 44 (1753); Baker, F.M.S. 412 (1877).
Mahé: H 237! 637! D 294! GI No locality : W! (Herb. Mus. Brit.)-Generally in the Tropics and

Subtropies.
OYPERUS COMPRESSUS L. Sp. Pl. 46 (1753); Baker, F.M.S. 410 (1877).

Mahé: T 117! s.n.! No locality: P 91 !-Generally distributed.
OYPERUS DISTANS L. f. Suppl. 103 (1781); Baker, F.M.S. 411 (1877).

Mahé: H 216! Bouton 22! Neville! 'l'! No locality : H 646! (Herb. Mus. Brit.)-Generalin Tropical
to warm-temperate eountries.

OYPERUS FLAVIDUS Retz . Obs . v, 13 (1789). O. amabilis Baker, F.M.S. 411 (1877), non Vahl.
No loeality: H 634 !-Tropical Africa, India, l\Ialaya, China and J apan, Australia.

OYPERUS PACHYRRIIIZUS Nees ex Boeckl. in Linnœa xxxv, 545 (1868).
Denis 1.: Fryer !-South-tVest India, Laccadive Is.

OYPERUS ROTUNDUS L. Sp. Pl. 45 (1753) ; Baker, F .lVLS. 410 (1877) , Mauritius.
Mahé: Bouton 23 !-Cosmopolitan with the exception of cold-temperate and aretie regions.

ELEOCHARIS PLANTAGfNOIDEA (Rottb.) , W. F . vVight in Contrib. D.S. Nat. Herb. ix, 267 (1905).
E. plantaginea (Retz.) , R.Br. Prodr. 224 (1810); Baker, F .l\1.S. 421 (1877).

Mahé: Bouton 27! Silhouette: G! No locality: H 649 !-Tropical Afriea to China and Samoa.
ELEOCIIARIS VARIEGATA Presl, in Oken, Isis, xxi, 268 (1828); Baker, F .M.S. 421 (1877) .

Mahé: 'f 66 !-Mascarene Is.
FllIfBRlS7'YLIS ANNUA (AIl.), Roem. and Schult. Syst. ii, 95 (1817). F. diphylla Vahl, Enum. ü, 289

(1806); Baker, F.M.S. 419 (1877). F. sechellensie Baker, F.M.S. 418 (1877).
Mahé: Bouton 18! 20! H 223 ! 'l'! G! Neville! Praslin: D 35! Long 1.: G 37! No loeality: H 635!

638! 641! P 97 !-PantropieaL
TRANSACTIONS, VOL, XIX, PT. II. 38
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FIMBRISTYLIS OOMPLANATA (Retz.), Link, Hort. Berol. i, 292 (1827).
Silhouette: G !-Pantropical.

var. KRAUSSIANA (Hochst.), C. B. Clarke in Hook. f. FI. Brit. lnd. vi, 646 (1893).
Mahé: T !-Pantropical but local in distribution.

FIMBRISTYLIS 1lIILIACEA (L.), Vahl, Enum. ii, 287 (1806); Baker, F.M.S. 420 (1877).
Mahé: T 161! G! Nolocality: P 144! H 645 !-Pantropical, mostabundantin Indo-MalayatoChina.

FIMBRISTYLIS SPATHACEA Roth. Nov. Sp. Pl. 24 (1821). F. glomerata (Retz.) Nees in Linneea, ix, 290
(1834); Baker, F.M.S. 418 (1877); Diels, V.F.S. 435 (1922).

Mahé: H 210! 211! G! Vanhôffen. Praslin: de l'Isle! Silhouette: G! Long 1.: G 34! No locality:
T 138 !-Throughout the Tropics except Africa and Pacifie ls.

HYPOLYTRUlIl SEYCHELLENSE C. B. Clarke in Kew Bull. Add. Sel'. viii, 52 (1008); Diels, V.F.S. 435 (1922).
No locality: Schimper.-Endemic.

KYLLINGA BREV/FOLIA Rottb. Descr. lc. 13, t. 4, fig. 3 (1773). K. monocephala var. brevifolia Baker,
F.M.S. 414 (1877), partim.

Mahé: T! Silhouette: G! No locality: P 95!-Pantropical.
KYLL/NGA MONOCEPHALA Rottb. Descr. lc. 13, t. 4, fig. 4 (1773); Baker, F.M.S. 414 (1877), excl. vars.

Mahé: H 222! No locality: W 65 !-Pantropical, perhaps introduced into the New World.
KYLLINGA POLYPHrLLA Willd. ex Kunth, Enum. Pl. ii, 134 (1837); Baker, F.M.S. 415 (1877).

Mahé: H 214! 215! Bouton 21! Neville! G! Long 1.: G 30! No locality: W 64! 65! (Herb. Mus.
Brit.)-Tropical Africa, Mascarene ls.

MAR/scus DREGEANUS Kunth, Enum. Pl. ii, 120 (1837). Kyllinga monocephala var. brevifolia Baker,
F.M.S. 414 (1877), partim.

Mahé: G! Silhouette: G! Long 1. : G 25! Bird 1. : Fryer 26 ! No locality: H 644 !-Tropical Africa,
Natal, Mascarene ls., lndia, Malay Peninsula, Borneo.

MARISCUS PAN/CEUS Vahl, Enum. ii, 373 (1806). M. umbellaius Vahl, I.c. 376; Baker, F.M.S. 415
(1877).

Praslin: D 47! Silhouette: G! La Digue: de l'Isle! No locality: H 639 !-Réunion, Mauritius, lndia,
Ceylon.

MARISCUS PENNATUS (Lamk.) Merl'. Enum. Philipp. FI. Pl. i, 113 (1923). Oyperus pennatus Lamk.
Tabl. Encycl. i, 144 (1791); Baker, F.M.S. 413 (1877).

Mahé: H 219! Silhouette: G! No locality: P 127! H 648 !-Tropics of the Old World except West
Mrica.

MAR/scUS RUFUS H.B.K. Nov. Gen. et Sp. i, 216, t. 67 (1815).
Bird 1.: Fryer 25 !-America, Madeira, Tropical Mrica and Mascarene ls.

PYOREUS GWBOSUS (AIL), Rchb. FI. Germ. Exkurs. 14010 (1830-32). Oyperus qlobosue AIl. Auct.
FI. Pedem. 49 (1789); Baker, F.M.S. 408 (1877).

Mahé: H 212! 213! Neville! G! No locality: P 187 a !-Warmer parts of the Old World.
PYCREUS ODORATUS (L.), Urban, Symb. AntiI. ii, 164 (1000). Oyperus polystachyus Rottb. Descr. lc.

Nov. Pl. 39, t. Il, fig. 1 (1773); Baker, F.M.S. 408 (1877).
Mahé: G! T! Silhouette: G! Denis 1.: Fryer! No locality: P 90 !-ln tropical to warm temperate

countries.
SCHŒNUS X/P/IOLEPIS Summerhayes in Kew Bull. 1928, 394. Oladium? xipholepis Baker, F.M.S. 424

(1877). Asterochœte elongata Baker, I.e. 417 (1877); Diels, V.F.S. 434 (1922); non Kunth. Schœnus

Hornei C. B. Clarke in Dur. and Schinz, Consp. FI. Afr. v, 657 (1894).
Mahé: T 171! H 626! Praslin: Schimper 136. No locality: W!-Endemic.

SC/RPUS MUCRONATUS L. Sp. Pl. 50 (1753); Baker, F.M.S. 421 (1877).
No locality: H 643 !-Warmer regions of the Old World.

SCLERIA ANGUSTA Nees in Linnœa, ix, 303 (1834), nomen ; Kunth, Enum. Pl. ii, 346 (1837), var.
SEYCHELLENS/S C. B. Clarke in Dur. and Schinz, Consp. FI. Ml'. v, 669 (1894). S. Sieberi Baker,
F.M.S. 426 (1877), partim, non Nees.

Mahé: Neville! T 36! Silhouette: G! No locality: H 636! 642!-Madagascar, Mauritius.
SCLERIA SUMATRENS/S Retz. Obs, v, 19, t. 2 (1789).

Praslin: Schimper !-lndo-Malaya, Philippines.
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STENOPHYLLUS BARBATUS (Rottb.) comb. nov. Scirpus barbaius Rottb. Descr. Ic. Nov. Pl. 52, t. 17,
fig. 4 (1773).

Mahé : D 203 !-Generally distributed in Old World Tropics and Subtropical regions; rarer in the
New World.

TlIORACOSTAClIYUltf ANGUSTIFOLIUltf C. B. Clarke in Kew Bull. Add. Ser. viii, 52 (1908).
Mahé : T 152! Endemie.

TTIORACOSTACIIYUM FLORIBUNDUM (Nees) C. B. Clarke in Dur. and Schinz, Consp. FI. Afr. v, 667
(1894). Hypolytrum latifolium Baker, F.M.S. 423 (1877), partim, non Rich. H . mauritianum

Diels, V.F.S. 435 (1922), non Nees.
Mahé : Gordon in Herb. Horne 217! 218! (also Praslin) TIl! s.n.! G! Schimper 102. Silhouette:

G! No locality: Boivin! H 640! 647! Félicité : D IV !-Endemic. (~Nossi-Bé (Boivin). It seems
likely that Boivin mixed his specimens, since the genus is otherwise Indo-Malayan.)

Grarninere .

ARISTIDA MAURI'I'UNA Kunth, Rev. Gram. i, 265, t. 44 (1829). A. adscensionis Baker, F.M.S. 450
(1877), non L.

No locality: H 627 !-Mauritius, Réunion, Rodriguez.
AXONOPUS COllfP I ŒSSUS Beauv. Agrost. 12, 154 (1812). Paspalum platycaulon Poir. Encycl. v, 34

(1804); Baker, F.M.S. 431 (l877).
Mahé: T! Silhouette : G! No locality : D 205 !-Native in Tropical America and West Africa;

introduced elsewhere.
BRACIlIARIA lIfU'I'ICA Stapf in Prain, FI. Trop. Ml'. ix, 526 (1919). Panicum molle Baker, F.M.S. 436

(1877), non Sw.
Mahé : Boivin! (Herb . Mus. Bri t.) No locality: W 61 !-Native of South America and West Africa;

introduced and cultivated in many parts of the Tropics.
C TILORIS BARBATA (L.), Sw. FI. Ind. Occ. i , 200 (1797) ; Baker, F.M.S. 453 (1877).

Mahé: H 224! Bouton 24! Boivin! Long 1. : G 58! No locality: W 63 !-West Indies, West Africa,
Masearene Is. , Indo-Malaya to Philippines.

ClIRYSOPOGON A CICULAT US Trin. Fund. Agrost. 188 (1820). Andropogon aciculatus Retz. Obs. v, 22
(1789); Baker, F.l\f.S. 445 (1877), A. a ci culari s (sphalm) .

Mahé: D 230! 3 !-Mauritius, Indo-Malaya to Pacifie Is. and Philippines; introduced in St Helena
and West Indies.

COIX LACRYjlIA-JOBI L . Sp. Pl. 972 (1753) ; Baker, F .M.S. 430 (1877).
No locality: W! (Herb. Mus. Brit.)-Pantropical; frequently cultivated.

CYNODON DACTYLON Pers. Syn. i, 85 (1805) ; Baker, F.M.S. 451 (1877).
Mahé : Boivin !-Tropics and Subtropics generally.

CYRTOCOCCUM OXY PHYLLUiII (Hochst.) , Stapf in Hook. Ic. Pl. Sub. t. 3096 (1922). Panicum multinode

Baker, F .M.S. 436 (1877), non Lamk.
Mahé: G! Boivin! (Herb. Mus. Brit.) Silhouette: G! No locality: H 629! P 157 !-Madagascar,

Indo-Malaya to P acifie Is. and Philippines.
D .tlCT.YLOCTENIUM .·EGYPTIUiII (L.) , Richt. Pl. Europ. i, 68 (1890). D. œgyptiacum Willd. Enum. Hort.

BeroI. 1029 (1809) ; Baker, F.M.S. 452 (1877).
Mahé: H 235! G! Silhouette : G! Long 1. : G !-PantropicaI.

D A CTYLOCTENIUJI PILOSU.lI Stapf in K ew Bull. 1919, 135.
Praslin: D 30 !-Aldabra.

DIGITARIA llORIZONTALIS Willd. Enum. Hort. BeroI. 92 (1809). Panicum sanguinale var. Baker,
F .M.S. 435 (1877), partim, non Retz.

Mahé: T! H 228! Boivin ! (Herb. Mus. Brit.) Praslin: D 33! Silhouette: G! Long 1.: G! No
locality: H 619 ! D 208 !-Tropical Africa, Natal, Mascarene Is. and Tropical America; introduced

elsewhere.
DWITARI.& MARGINATA Link, Enum. Hort. BeroI. i, 102 (1821). Panicum sanguinale var. Baker,

F.M.S. 435 (1877), partim, non Retz.
Mahé : Boivin !-General in Tropical and Subtropical regions.
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DIGITARI.d. PRURlENS (Trin.), Buese in Miq, Pl. Jungh. 379 (1854).
Mahé : G! 'l'! Boivin! (Herb. Mus. Brit.) Silhouette : G! Long I.: G 35 ! No locality: D 206 t

-Indo-Malaya and Pacifie Is.
EOHINOOHLOA OOLONA (L.) , Link, Hort. BeroI. ii , 209 (1833).

Mahé: G !-General in Tropical and Subtropical regions.
ELEUSINE INDIOA. (L.), Gaertn. Fruct. i, 8 (1788); Baker, F.M.S. 451 (1877).

Mahé: H 227 ! 'l'! G! Silhouette: G !-All warm countries.
ENTEROPOGON l1IELIOOIDES (Kônig), Nees in Lindl. Introd. Nat. Syst. ed. 2, 449 (1836). Otenium

sechellense Baker, F.l\f.S. 452 (1877) .
No loeality : H 632 !-East Africa, Comoro Is. , Aldabra, Madagascar, Southern India and Burma

ERAGROSTIS OILI.:J. R IS (L.), Link, Hort. Berol. i, 192 (1827).
Praslin: D 43 !-Tropical America, Tropical and South Africa, Northern India.

ERAGROSTIS PlLOSA (L.) , Beauv. Agrost. 162 (1812); Baker, F.M.S. 455 (1877).
No loeality: H 622 !-In aIl warm countries.

ERAGROSTIS RIPARI.:J. (Willd.), Steud. Syn. Gram. 265 (1854). E. tenella Baker, F.M.S. 455 (1877),
partim, non Roem. and Schult.

Mahé: H 232! G! 'l'! Praslin: D 22! 40! Silhouette: G! Long I.: G 24 ! No loeality: H 621!
-Masearene Is., India and Ceylon, Laccadive Is.

ERAGROSTIS TENELLA (L.) , Roem. and Schult. Syst. Veg. ii, 576 (1817) ; Baker, F.M.S. 455 (1877),
partim. E . laxa Baker, Le. 456.

Mahé: G! Boivin! Silhouette: G! Long 1.: G 23! No locality : P Il8! W! (Herb. Mus. Brit.)
- PantropieaI.

GARNOTU SEOIIELLE N SIS Hubbard and Summcrhayes in Kcw Bull. 1928, 394.
Mahé: D! T !-Endemie.

HETEROPOGON CON T OR T US Beauv. ex Roem. and Schult. Syst. Veg. ii , 836 (1817). Andropogon

contortus L. Sp. Pl. 1045 (1753) ; Baker, F .:M.S. 444 (1877).
Mahé: H 225! Long 1.: G 40 !- Genera l in Tropical and Subtropical regions and in Mediterranean

district.
HYPARRHENU R UFA (Nees) , Stapf in Prain, FI. Trop. Afr. ix , 304 (1918). Andropogonfinitimus Baker,

F.M.S. 446 (1877) , non H oehst. A. hirtus B aker, I.c., Mauritius, non L .
Mahé: H 226! G! Boivin! (and in H erb. Mus. Brit.) . No locality: H 623! (partly).-Masearene Is. ,

Tropical Africa and Brazil.
JSOHlEMUM HETERO TRIOHUM Hack. in DC. Monogr. vi, 220 (1889). J. barbatum Baker, F.M.S. 447

(1877), non Retz.
Mahé: Boivin! H 234! 628! Praslin: D 29! 7 !-Madagascar, Comoro Is.

LEPTURUS REPENS (Forst.) , R.Br. Prodr. 207 (1810).
Bird 1.: Fryer !-East Africa, Mascarene Is., Ceylon, Malaya to Pacifie Is, and Philippines.

OPLISMENUS OOMPOS I T US (L .), Beauv. Agrost. 54 (1812). Panicum compos itum L. Sp. Pl. 57 (1753);
Baker, F .M.S. 439 (1877).

Mahé: G! Neville! Boivin! (Herb. K ew. and Herb. Mus . Brit.) Praslin : D 27! Silhouette: G! No
loeality : D 207! H 631 !-East Africa to P acifie Is. and Philippines.

PANIOUM BRE VIF OLlUJl L . Sp. Pl. 59 (1753). P. par v ifolium Baker,F.M.S. 437 (1877), partim, non Lamk.
Mahé: G! 'l'! Praslin: D 24! No locality: H 630! D 210 !-Tropieal Africa, Madagascar, Mauritius,

Indo-Malaya, Chin a, Philippines.
P .d.NIOUM MAXDWM Jacq. Ic. Pl. Rar. i, t . 13 (1781-6) ; Baker, F.M.S. 436 (1877).

Mahé: H 236! Neville! 'l'! Boivin! (Herb. Mus . Brit.) Silhouette: G! Long 1.: Gl No locality :
W 72! (Herb . K ew . and H erb. Mus. Brit.)-Native of Tropical Africa, cultivated generally in the
Tropics.

P ANIOUM NOSSIBENSE Steud. Syn. Pl. GIurn. i, 419 (1855) . P. parvifolium Baker, F.M.S. 437 (1877),
partim, non Larnk.

Mahé: 'l'! D 41 No locality: D 209 !-Madagascar, Mauritius, Comoro Is., Rodriguez.
P.d.NIOUM REPENS L. Sp. Pl. ed. 2, 87 (1762).

Mahé: D 1GIlle aux Vaches: D 691-Pantropieal.
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P ..4SPALIDIUM GEMIN..41.'UM Stapf in Prain, Fl. Trop. Afr. ix, 583 (1920). Panicum brizoides Baker,
F.M.S. 433 (1877), partim, non Retz.

Mahé: Neville! 229! D 303! Boivin! (Herb. Mus. Brit.) Silhouette: G! No locality: H 620!
-Tropical Africa, Mascarene Is., Tropical America, Ceylon and India.

PASPALUM CONJUGA1.'UM Berg. in Act. Helvet. Phys. Math. vii, 129, t. 8 (1772).
Mahé: T !-Native of America and West Africa; cultivated or introduced generally in Tropics.

PASPALUM PROTENSUM Trin. Gram. Panic. 108 (1826). P. heteropodium Steud. Syn. Pl. Glum. i, 19
(1855); Baker, F.M.S. 431 (1877).

Mahé: T! D 214! G !-Mauritius.
PASPALUM SCROBICULATUM L. Mant. i, 29 (1767), var. OOMMERSONII (Lamk.), Stapf in Prain, FI.

Trop. Afr. ix, 573 (1919). P. scrobiculatum Baker, F.M.S. 432 (1877).
Mahé: H 230! T! G! Silhouette: G! No locality: W! Boivin!-Tropics of the Old World.

var. POLYSTACIIYUM Stapf. l.c. 576.
Mahé: Neville! Introduced.-Tropical Africa.

PENNISETUM POLYSTACIIYON (L.), Schult. in Roem. and Schult. Syst. Veg. li, Mant. 146 (1824).
P. setosum (Sw.) Rich. in Pers. Syn. i, 72 (1805); Baker, F.M.S. 441 (1877). P. cenchroides Baker,
l.c., non Rich.

Mahé: H 233! Bouton 26! Boivin! Neville! G! Praslin: D 5! Silhouette: GI Long 1.: G 32!
Bird 1.: Fryer ! No locality: H 623! 633! W 62! (and at Herb. Mus. Brit.).-Tropical Africa,
Mascarene Is., India.

PEROTIS INDICA (L.), O. Ktze. Rev. Gen. Pl. 787 (1891).
Mahé: G! Long I.: Fox 208 !-Tropical and Subtropical regions of the Old World.

ROTTBOELLIA EXAL'l'ATA L. f. Suppl. 114 (1781); Baker, F.M.S. 457 (1877).
Mahé: H 625! No locality: D 304 !-Indo-Malaya, Philippines, Madagascar, Comoro Is., Tropical
Africa and a few places in America.

SETARIA BARBA1.'A (Lamk.), Kunth, Rév. Gram. i, 47 (1829). Panicum plicatum var. costatum Baker,
F.M.S. 436 (1877). P. Orus-Galli Baker, l.c. 438, non L. P. colonum Baker, l.c., non L.

Mahé: H 231! Boivin! (Herb. Mus. Brit.) Neville! D 3! T! Silhouette: G! No locality: H 618! W!
(Herbs. Kew. and Mus. Brit.).-Native of West Tropical Africa; introduced into Mascarene Is.,
Tropical Asia and America.

SORGHUM VERTICILLIFLORUlIf Stapf, in Prain, Fl. Trop. Afr. ix, 116 (1917). S. halepense Baker, F.M.S.
447 (1877), non Pers.

Mahé: Neville! T! Praslin: D 302! Silhouette: G !-TropicaIAfrica, Natal, Mascarenels.; introduced
into India and Pacifie Is.

SPOROBOLUS lIfINUTIFLORUS Link, Hort. Bero!. i, 88 (1827). Vilfa minutiflora Trin. Agrost. i, 63 (1840);
Baker, F.M.8. 449 (1877), Mauritius.

Praslin: D 39!-Tropical America and Africa, Mauritius and Southern India,
SPOROBOLUS VIIWINICUS (L.) Kunth, Rév. Gram. i, 67 (1829). Vilfa virginica Beauv. Agrost. 182

(1812); Baker, F.M.S. 449 (1877).
Mahé: Boivin! Bird I.: Fryer !-Tropics and Subtropics generally.

STENOTAPTIRUlIf DIlIfIDIATUlIf (L.), Brongn. in Duperr. Voy. Coq. Bot. 127 (1829). S. complanatum

Schrank in Flora, 1824, ii, Beil. 26 (1824); Baker, F.M.S. (1877). S. glabrum DieIs, V.F.S. 434
(1922), non Trin.

Mahé: G! Vanhôffen. Silhouette: G! Long 1.: G 36 !-East Africa, Mascarene Is., Ceylon and
Southern India.

STENOTAPHRUM SUBULATUlIf Trin. in Mém. Acad. Pétersb. Sér. 6, Sc. Nat. iii, 190 (1835); Baker,
F.M.S. 440 (1877), Mauritius and Rodriguez.

Praslin: D 26 !-Mascarene Is., Kei Is., Pacifie Is.



No. XI.--FLORA OF THE CHAGOS ARCHIPELAGO.

By J. C. WILLIS, F.R.S., AND J. STANLEY GARDINER, F.R.S.

THE following list is based on the collections of the Percy Sladen Expedition. They
comprise the following:

A. Six separate collections from Iles Takamaka, Foquet, de Sel, Anglaise, Sepulture
and Boddam, all Salomon Atoll; the last island on which the settlement is situated was
collected by Dr Simpson, H.M.S. "Sealark"; the trees and bushes were not generally in
flower in May and June and, when good sheets had been obtained, were often recorded
without their flowers being collected.

B. Two separate collections from Iles Diamant and du Coin, Peros Banhos Atoll;
notes with Creole names, medicinal and other uses, were added with the assistance of the
excellent Manager.

C. A collection from Diego Garcia, largely made on the eastern part by Dr Simpson,
with additions from the western side by one of us and from the north islets by Mr Forster
Cooper.

D. A smaller collection from Egmont Atoll, practically no trees or other plants except
weeds being in flower in J uly.

Sorne observations on the characteristic features of the vegetation of the above atolls
will be found in the" Description of the Expedition," pp. 33, 41, 47, 53, etc., of Vol. 1 of
these Reports. The botany of Diego Garcia was discussed by W. Botting Hemsley in
Jour. Linn. Soc. Botany, xxii, 302-40 (1886) and the same author gave an account of the
"Flora of Aldabra," based on the collections of the Expedition (Bull. ~Misc. Inf. Kew,
1919, 108-33). This also contains notes on the flora of many of the other islands which
the Expedition investigated between Madagascar and Seychelles; they were partially
based on the observations and specimens obtained by Mr Dupont, who was in charge of
the Botanical Gardens of Mahé, Seychelles. It is fortunate that we have these to show
the condition of the islands, for the collections of the Expedition from Cargados Carajoz,
Coetivy, Farquhar, Providence, St Pierre, Poivre and Eagle were taken to Kew by one
of us in 1909 and have somehow been mislaid and cannot now be traced. Together with
these were a considerable number of sheets from the Chagos Archipelago which were
kindly examined for us by Dr Otto Stapf, whose assistance we gratefully acknowledge.
We also are greatly indebted to Mr V. S. Summerhayes, who has brought our names up to
date according to the rules of nomenclature.

The field observations are to the effect that no ferns or Psilotum were found on Farquhar
Atoll, which had been settled for 30 years, nor on St Pierre, which was in its native
condition. In the Amirantes and in Coetivy the Hart's Tongue and a species of Dryopteris
form the undergrowth of neglected coconut plantations. Most of the coral islands of this
region have at sorne period been occupied by the breeding fairs of sea birds; this was
never the case with the Chagos Islands to any great degree. Perhaps owing to the con
sequent phosphatisation of their coral rock uncultivated areas of the former islands show
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a stunted vegetation with no trees of large size, a striking contrast to the Chagos. Pemphis
is not a dominant shore plant of the stony beaches of the Chagos and does not occur in
many of the smaller islets, a species of ETythroxylon taking its place in the Scaevola
Tournefortia complex. Oassytha filiformis mats the ground even of the smallest and most
recent sandy islets; on the bird islets it grows in almost pure guano. Sedges (Mariscus
and Fim1Jristylis) we record as early visitors, the first taller shrubs being Hibiscus and
Oordia. We ascribe the somewhat slow planting of many of the islets to the absence of
land crabs, which have a way of visiting the shores and dragging inland any flotsam.

As one of us (J. C. W.) has already considered the origin of the Maldivan Flora
(181 species) and that of the Chagos was to some degree included (Ann. Roy. Bot. Gdns.
Peradeniya, i, pp. 93-120, 1901), we do not propose to enter into any further discussion.
Following the same method as in that list we print cultivated plants in small capitale.
The remaining plants number 98, of which 46 were recorded by us in the Maldives,
65 by Mr V. S. Summerhayes in the Seychelles, 40 being common to all three groups.
There seems little possibility of the introduction of plants by the agency of birds, since
visitors are few, being sea or shore birds (curlews, sandpipers, shore snipe, etc.), or insect
eaters (swallows, etc.), The position of the group is against any transport by wind, the
association of the ferns and P silotncm. being with the coconuts, fresh nuts for planting
(never husked) being constantly introduced. Eliminating these and also the species that
would fall with certainty into a list of "Plants introduced unintentionally by Human
Agency" leaves us with about 49 species in the flora, which on account of the direction
of the currents reaching the group is chiefly Malayan in composition*.

The following species, not included in the list, are recorded from Diego Garcia by
W. Botting Remsley (Bull . Mise. Inf. Kew, 1919, 148): Asclepias curassavica, Pisonia
inermis, Oyperus ligularis, Digitaria horizontalis, Stenotaphrum dimidiatum (as S. cam
planatum), Dryopteris unita (as N ephrodium unitum).

The letters M and S after the names of the species mean that the speeies is recorded
from the Maldives in the list above referred to, or from the Seychelles in Ml' V. S. Summer
hayes' list, which immediately precedes this.

PHANEROGAMiE.

ANNON.tf MUR/CATA L. Soursop of gardens .
ANNON.tf SQUA"llOSA L. Custard apple of gardens.
BZUSSIC.tf JUNCEA Hk. f. and Th. Mustard.
Portulaca oleracea L. M. S. Collected on five different islets of Salomon, not elsewhere.
Portulaca tuberosa Roxb. M. The creeping succulent of the driest sand and rocky areas of Peros and

Salomon; an early arrival on sandbanks.
A VERRHO.tf BILIMBI L. Garden.

* 1 carry this a great deal further than did Dr Willis in 1901, believing that most herbaccous plants and grasses
were introduced in seed undoubtedly sown for the donkeys, formerly widely used in the coconut mills, and that the
fern spores were brought in on the coconut husks, l think there was IittIe natural vegetation beyond shrubs and
trees with two or three sedges and grasses, even the widespread beans as weIl as Portulaca and CasBytha being
regarded as introductions; the number of species is thus reduced to 20 to 25, about the same number as found in
uninhabited islands of the Malagasy region. This view is partially founded on the observed peopling of islets and
partially on the information obtained from the older inhabitants through the managers and owners of the Chagos
plantations.-J. S. G.
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Oalophyllum inophyllum L . M. S. Formerly widely distributed over the older rocky land tbroughout
the group; now only a few groves preserved for their shade and for the fruit, from which oil is
extracted.

GOSSYPIUM BARBADENSE L. Semi-wild throughout the group.
Hibiscus tiliaceus L. M. S. Grows on the sandy eoasts of ail the islands; the stems are used for boats

and the bark for fishing lines. The mature leaves are larger and more glabrous than Ceylon
specimens in the Peradeniya herbarium.

HIBISOUS ESOULENTUS L. A" curry " vegetable of gardens.
Sida rhombifotia L.
Sidajavensis Cav . (as S. humilis WiIld.). M.
Sida Vescoana Bail!. S.
Sida acuta Burm. f. (as S. carpinifolia L.). M. S.

The Sida are common weeds of cultivation, spreading rapidly along ail paths and into all clearings.
Only collected in Peros and Salomon, but the genus occurs on ail the southern islets as weIl;
S. diffusa = S. Vescoana has been recorded from Diego Garcia.

M alvastrum coromandelinum Garcke. A cornmon weed under the coconut trees of Boddam L, Salomon.
ABUTILON INDICUM Sweet. Grown at Coin 1., Peros, for medicinal purposes.
Triumfetta procumbens Forst. Of wide distribution throughout the group, even on the srnallest islets;

dislikes "platin " land (guano) and sand dunes, but elsewhere often forms a mat of vegetation,
6-18 inches high.

Impatiens balsamina L. S. Found near the old coal dump on Diego Garcia.
TRIPHASlA TRIFOLI.1 P. 'Vils. M. Orangine ; cultivated, but becoming wild in places.
Suriana maritima L. M. S. A shore plant of aIl the islands, one of the earliest inhabitants of sand-

banks. A characteristic plant of the spits and shores that are washing away.
MELIA AZED.1RAOH L. In cultivated land of Egmont.
Colubrina asiatica Brongn. M. S. Coin 1. , Peros, where it covers a wide area.
Canavalia ensiformis DC. M.
Canavalia obtusifolia DC. M. S.

These species in the collections cannot be weIl separated. They are characteristic beans growing
over the bushes on the sandy lands and on dunes; very commonly found in association with
Scœuola. Only collected on Peros and Salomon, where one or both occur on every islet.

Albizzia Lebbeck Benth. S. Trees on Peros and Salomon near houses.
Cassia occidenialis L. M. S. Garden on Coin 1., Peros.
Cassia absus L. Garden on Boddam 1., Salomon.
Sesbania aculeata Pers. S. Garden on Coin 1., Peros.
Intsia bijuga O. Ktze. S. Formerly abundant throughout the whole group, particularly afIecting the

rocky land; mostly eut down for boat building. Only numerous in Salomon, where many old
buttressed sturnps up ta 4 feet in diarneter were found undecayed after 40 to 50 years.

Cœsalpinia Bonducella Fleming. M. S. Common on the sandy lands of Salomon and Peros; not
collected in Diego Garcia and Egmont.

Terminalia Oatappa L . M. S. Found on aIl the atolls, particularly afIecting the area where sand
merges into rock.

Barringtonia. asiatica L. Kurz. (Not B. racemosa Roxb. , teste O. Stapf.) M. S. Scattered trees on
the sandy land of the lagoon shores in ail the atolls.

PSIDIUlIl GU.1JAVA L. Garden on Coin 1., Peros.
CARIC.1 PAPAYA L. Cultivated throughout the islands.
Pemphis acidula Forst. M. S. (Denis 1.) The chief shore tree of the outer, rocky, seaward beIt of aIl

the islands, its roots often washed by the tides; a quantity was eut for tanning purposes.
Passiflora suberosa L. S. Creeper found in ail the atolls, but especially afIecting the damper lands in

the middle of the islands, where it may form a thick growth over the ground between the fems
of the coconut groves.

MOMORDIOA OHARANTIA L. Cultivated on Boddam J., Salomon.
CUOURBITA MAXIMA Duchesne. Cultivated on Diego Garcia.

TRANSACTIONS, VOL. XIX, PT. II. 39
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BENINCASA HISPIDA Cogn. The marrow of Diamant L, Peros, and another speoies on Boddam L,
Salomon. Frequently planted by the blacks on uninhabited islands.

Bryophyllum pinnatum Kurz. S. Ali islands, which have been inhabited.
Photinia japonica Lindl. Only found near the eastern village of Diego Garcia.
Turne:ra ulmifolia L., var. elegans Urban. In same locality as last.
MORINDA OLEIFER.4 Lamk. In gardens.
Gueuarda speciosa L. M. S. Common throughout the group, forming groves on the driest sandy land

of all the islands, even on dunes.
M orinda cit1'ifoUa L. M. S. In nearly all the islands ; commonly forms a belt of bush behind the sandy

lagoon shores.
Ageratum conyzoides L. M. S. Gardens of Peros and Diego Garcia.
Eupatorium triplineroe Vahl. As last; cultivated on Peros and Diego Garcia.
Bidens pilosa L. S. Boddam L, Salomon, and Coin L, Peros. Recorded from Laccadive group.
Vernonia cinerea Less. M. S. A common herb over Coin L, Peros.
Tridax procumbens L. (No locality for single specimen.)
Scœvola [ruiescens Krause. M. S. The commonest shrub on sandy land and on all beaches.
Ochrosia parcifiora Henslow. M. S. A number of scattered trees over the islands but more often

forming groves of high bush on the dry sandy lands.
Lochnera rosea (L.) Rchb. S. Cultivated in all gardens.
Tpomœa pes-caprœ Roth. M. S. Common on the sandy areas of Peros and Salomon.
IpOMlEA BATAT4S Poir. Cultivated at Boddam L, Salomon.
Ipomœa littoralis BI. (Identified by O. Stapf as J. denticulata.) M. S. Diego Garcia.
Oalonyction lonqiflorum. Hassk. M. S. Throughout the group, often found covering wide areas between

the bushes of the sandy parts, an early visitor ta sandbanks.
Heliotropium indicum L. S. Near villages and along paths of Diego Garcia and Peros.
Tournefortia argentea L. f. M. S. On aIl sandy shores and lands throughout the group, contesting

the shore line with Scœuola,
Oordia subcordaia Lam. M. S. Found throughout the group both on rock where it forms a large tree

or on sandy land as high bush ; to some degree planted on new islets.
Solanum nigrum L. Cultivated areas of Boddam L, Salomon, but found wild on many of the un-

inhabited islets of this atoll.
SOL.4NUM MELONGEN4 L. Cultivated at Boddam L, Salomon.
04PSICUM FRUTESOENS L. Cultivated.
Striga asiatica O. Ktze. S. Odd plants on the bare land of the seaward sides of the islands. Recorded

from Diego Garcia by Hemsley.
Herpestis Monniera R.B.K. M. A large and growing bog is being formed by a dense feltwork of

these plants behind Pointe Marianne in Diego Garcia; it is several feet thick in the centre and
surrounded by dead and dying coconuts. This plant was not found save in this atoll.

Dicliptera zeflanica Nees , var. Neesii Trim. Common everywhere.
Stachytarpheta [amaicensis Vahl. M. S. Cornrnon on the open lands all over the islands; prefers rocky

ground.
Lippia nodiflora Rich. M. S. The commonest weed of coconut ground of Egmont and Diego Garcia.
Premna corymbosa Rottl. and Willd. S. Near village, Boddam L, Salomon.
Ocimum Basilicum L. S. Spreading over Coin L , Peros.
Plantago major L. Clump near well on Coin L , Peros.
Pisonia morindifoliœ R.Br. M. Formerly an abundant tree throughout the group; most numerous

in Peros and Diego Garcia. An early emigrant to sandbanks. The domed heads of a few old trees
stand up above the highest coconuts and are the homes of the Tropic Birds. On the buttressed
roots of one such wasfound " R. M.," the initiaIs of Capt.Moresby who surveyed the atoll in 1837.

MIB..4BILIS JALAPA L. Cultivated in all atolls.
Boerhaavia diffusa L. M. S. A weed on every islet of the Chagos.
Achyranthes aspera L. M. S. Found in ail atolls, but scarce.
Oeloeia epathukua Boj. A weed of the sandy areas ; of rather succulent growth in the drier parts.

Peros and Salomon only.
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Amaranthus viridis L. A garden weed, spreading everywhere on Diego Garcia.
A marasuhus tricolor L. A garden weed of Salomon and Peros.
Hernandia ovigera L. M. S. Scattered throughout the group, now carefully preserved for its use in boat

building. Prefera rocky ground. Of espeeialy large growth on Salomon.
RIVINIA HUMILIS L. From a Diego Garcia garden.
Cassytlta filiformis L. M. S. Great matted masses over the stunted bushes of the drier lands of the

whole group.
Phyllanthus Niruri L. M. S. A common weed of the inhabited islands throughout the group.
Euphorbia hirta L. S. Common everywhere in the group.
Euphorbia thymifolia L. M. S. Common near cultivation.
Acalypha indica L. M. S. Coin L, Peros and Egmont; said to have been introduced, being used for

worm parasites and as an emetic.
RIOINUS OOMJJWNIS L. M. S. Cultivated, called "Palma Christi."
M..4NIHOT UTILISSIJJU Pohl. Cultivated. Only recorded from Salomon.
Bœhmeria nivea Gaud. Abundant on old cultivated areas.
ARTOO..4RPUS OOMMUNIS Forst. M. S. Cultivated; oldest trees on Boddam L, Salomon.
Ficus nautarum Baker. S. There are odd trees of this species scattered throughout the group; theyare

mostly neal' houses and probably are introductions. Dr Stapf recognised a second speoies, which
he did not name.

Casuarina equisetifolia Forst. S. Introduced into ail the atolls for firewood.
Cymodocea serrulaia Aschers. and Magn. S. Found growing in one interisland channel of the atoll reef

of Peros; no great meadows as in the Malagasy-Seyehelles region where three speoies occur. The
genus was not found on the other atolls.

V..4NILL..4 PL..4NIFOLI..4 Andr. Introduced to Salomon.
Pancratium zeylanicum L . In garden at Boddam L, Salomon.
Commelina benqhaleneis L. S. Boddam L, Salomon and Coin L, Peros, introduced for diarrhœa.
Alocasia fornicata Sch . Growing wild ail over Boddam L, not found elsewhere in Salomon and not

recorded in other atolls .
Eleocharis capitata RBr. The" grass " of the driest land, often rooting between the loose rocks.
Fimbristylis spaihacea Roth. M. S. Dwarfed plants may occur anywhere on sandy land, but in wet

areas near the centres of the islands they may form quite high clumps of rushes. Only collected
on Peros and Salomon.

111ariscus rufus H.B.K. S. The taller scdge of the sandy areas of Coin L, Peros.
Mariecue pennatus Merrill. M. S. The common sedge of the dry sandy land throughout the group.
Kyllinga monocephala Rottb. S. Only collected near villages in Diego Garcia and Egmont.
Cyperus articulatus L. S. A large sedge found in island pools (kuli) in Salomon and Egmont.
Scirpus sp. ~ Growing freely in a marsh at Egmont ; not found elsewhere.
Digitaria sp. ~ Sandy land in Diego Garcia.
Panicum sp, ~ Boddam L, Salomon.
Stenotaphrum subulatum. Trin. M. S. Ali islets of Salomon and Peros. Recorded as the typical grass

of sandy land under the coconut trees and of the rocky areas fully exposed to the sun. The Diego
Garcia species at Kew is S. dimidiaiuan. Brongn. (V. S. Summerhayes).

Dimeria Lehmanni Hack. A common grass of the cleared lands of Peros.
ROTBOELLIA sp.! Grown for the donkeys of the coconut mills of Salomon and Peros.
CYMBOPOGON N..4RDUS (L.) Stapf. Citronelle grass cultivated in gardens.
Eleusine indica Gœrtn. M. S. Growing on formerly cultivated ground and becoming wild every-

where.
Dactyloctenium œgyptium Richt. M. S. Foquet L, Salomon.
Eragrostis riparia Steud. M. S. Takamaka L, Salomon.
Eragrostis tenella Rand S. M. S. A common grass throughout the group, on every islet.
Lepturus repens RBr. S. A coarse grass of the moderately shaded coconut lands throughout the

group.
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PTERIDOPHYTA. *
Pteris tripartita Sw. S. Takamaka 1., Salomon ; also occurs in Diego Garcia.
Âsplenium nidUBL. M. S. The chief fern between the bases of the old coconut trees, especially when

growing on rocky land or where moist; il allowed, as on Salomon, forms dense growths about
4 feet high. AlI atolls.

Â.splenium adianioides (L.) C. Chr. With the last everywhere, usually living on the bases of the coconut
trees or on the heaps of old husks. Recorded by Hemsley from Diego Garcia.

Âsplenium lonqissùnum BI. In aIl the atolls under the coconuts, but especially abundant on the peaty
soil of Egmont. Recorded also in Diego Garcia.

Dryopteris exiensa (BI.) O. Ktze. Generally distributed over Salomon and Peros; not collected in the
southern atolls.

Dryopteris sophoroides (Thbg.) O. Ktze. On the peaty land of Egmont.
Nephrolepis biserrata (Sw.) Schott. S. Foquet L, Salomon.
Nephrolepis cordifolia (L.) PresI. S. Coin L, Peros.
Psilotum triquetrum Sw. M. S. In aIl the islands, especially on the bases of the coconut trees.

• The fems of Seychelles and AJdabra have been worked out by Carl Christensen, Tram. Linn. Soc. VII, Bot.,
409 (1912).



No. XII.-GENERAL CONCLUSIONS REGARDING THE INSECT FAUNA
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PART 1. INTRODUCTION.

THE purpose of this work is to review and draw conclusions from the entire insect
fauna, so far as known, of the archipelagoes and single islands of the Western Indian
Ocean visited by the Percy Sladen Trust Expedition-namely, the Seychelles, Chagos and
Amirantes Groups; Coetivy; the Cargados Group; the Farquhar Group, with Provi
dence; and, lastly, Aldabra and its neighbours, Assumption, Astove and Cosmoledo. It is
a summary based on the Reports about the material collected by the two parts of that
Expedition, viz. the H.J\LS. "Sealark" Expedition of 1905, and the Expedition of 1908-9
(of which Ml' J. C. F. Fryer and myself were members), together with the additional
instalments of specimens received from Messrs H. P. Thomasset and R. P. Dupont, both
between the earlier and latel' expeditions and subsequent to 1909. Throughout these
Reports, however, account has been taken of the results of earlier exploration, every form
known from the islands being included, whether taken by the Percy Sladen Trust
Expedition or not, so that this summary rests on a complete enumeration of the fauna up
to date*.

At the outset it must be emphasised that the problem is one not of a single fauna, but
of several distinct insular faunas. The subject resolves itself into two main divisions:
(i) the fatma of the Seychelles, mountainous granitic islands with luxuriant endemie
forests, but including also the coralline cays named Bird Island and Dennis Island, which
stand on the Seychelles submerged bank; (ii) all the other islands, which are very low
and of purely coralline formation, and separated from the Seychelles and from each other
by depths of over 2000 fathoms. It will be shown that the faunas of these two categories
have very little in common. Nor can the coralline islands be treated all together, for the
faunas of the separate groups present several distinctive features, notably those of the
Chagos on the one hand and of the Aldabra Group on the other. Therefore in the following
pages all these archipelagoes and isolated islands will be separately reviewed].

My principal theme is the fauna of the Seychelles themselves. These islands are far
more interesting entomologicaUy and have a disproportionately larger fauna than the
coralline islands, as a glanee at the statistics will show. A substantial part of their fauna
had been brought to light by earlier expeditions, and during my eight months' stay in
1908--9 1 had no ether object but the collecting of their invertebratc animals, with the
valued help of resident naturalists. Theil' insccts, taken as a whole, are probably better
known than those of any other nrchipelago remotc from continents, excepting only the
Hawaüan islands]. The fauna of the latter furnishes data of the grcatest value for com
parison, and parallels and contrasts are drawn many times in the following pages.

Among the coralline islands, Aldabra has boen most investigated. It had been visited

* The only excoptions are: (i) a v('ry few slwnies obtuined hy earlicr collectors, and not rcdiscovorod by this
Expedition, were accidentally omit.ted from t h« systelliatie Rr-portx, but t.hesc sp(,ei(,s art' tukr-n into aceount in tho
present work; (ii) I have not becn able to kocp count of ail t h« Ih'ports published in l'l'cent years by tho Soycholles
Department of Agriculture, and theso Illay include ment.ion uf HUille additionul irnported SpOOiOB.

t Lack of realisation of the distinctness of the sevcral archipelagoes and their faunas has resulted in sorne
unfortunate nomenclature, published in certain of the earlier and less atrongly edited systematic Reports. E.(J. in
Hemiptera, the genus Amirantea is not known from the Amirantes but from the Seychelles, and Ohelusa seychel·
tenais is not recorded from the Seychelles but from Farquhar.

t Cf, the third footnote on p. 314.
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by earlier expeditions, and during his 4t months' stay in 1908-9 Mr Fryer devoted ail the
time he could, during a general cxamination of the atoll, to entomology. The other
islands and archipelagoes were investigated by the naturaliste from H.M.S. "Sealark,"
namely MI' T. Bainbrigge Fletcher, then Paymaster of the vessel, afterwards Imperial
Entomologist of India, and Professer Stanley Gardiner. Theil' time on the different islands
varied from a day or a few days up to several weeks, and the visit of the" Sealark" to the
several parts of the Chagos Group extended over about nine weeks*. Other collectors have
also worked in sorne of these islands before and since the " Sealark " Expedition.

The problem presented by all these islands and their faunas may be thus stated: What
do the isles and su bmerged banks of the Western Indian Ocean betoken? Do they
indicate a former land connexion between southern Asia and Africa, either by way of
Madagascar or independently? Are their faunas relies of the animal life of such a van
ished land? Or if not-if the islands have always been remote specks of land, populated
by immigrants from across the ocean, whence come these immigrants? Are the granite
mountains of the Seychelles, rising out of the sea, but the worn-down remuants of
a much vaster country, and if so, was it part of the above-mentioned Africa-Asia land
connexion? How far is the fauna of the endemie forests itself endemie, and with what
regions has it affinities? AlI these questions, and more, arise, and the attempt to answer
them is made in the following pages.

Previous entomological exploration: general results of the
Percy Sladen Trust Expedition.

To avoid burdening the text with bibliographie references, these are relegated to
a separate Part (Part V) of this paper. A bibliography and remarks on the earlier expedi
tions of Wright (1867), Alluaud (1892), Abbott (1890, 1893), Voeltzkow (1889-95), Brauer
(1895-6) and the yacht "Valhalla " (1905-6) will be found there. At this point it must
suffice that much of interest was brought ta light, especially by Alluaud and Brauer in the
Seychelles and by Voeltzkow in Aldabra.

The Percy Sladen Trust Expedition has enormously increased our knowledge of the
insect fauna. It is safe ta say the total number of forms known from the islands has been
multiplied by several times in attaining the present figure of 2426 species. Eighty-three
separate entomological Reports have appeared, the first in September 1907, over 25
years agot. Four languages have been used, English, Latin, French and German. Fifty
authors have contributcd, of thirteen different nationalities, Ta all thèse, and to many
colleagues who have helped in ether ways, 1 tender my cordial thanks. It is matter for
great regret that 16 of the contributing authors have not Iived ta see the work completed.

It proved impossible for all the Reports ta appear in the series of volumes of Trans
actions of the Linnean Society devoted ta results of this Expedition. This was a grief to me,
but fortunately room could be found for 19 of them in other periodicals. Thanks are due
ta the three scientific societies and the editors of the five other journals which have,
between them, published the eighty-three Reports: also ta the Trustees of the Percy
Sladen Memorial Fund for their patience during the completion of a task which by its

* Betwcon May 19th and J uly 2:lrd, 1005. Sec J. Stanley Gardiner, "Description of the' Sealark ' Expedition,"
Trans. Linn. Soc. ser. 2 (Zool.), xii, 1907.

t Reckoning to the end of 1932.
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very nature must be long drawn-out and which was delayed by the War. I subjoin a list
of the periodicals and the number of reports in each:

Transactions of the Linnean Society 64
A nnals and 111agazine of N aiural H istory 10
Transactions of the Entornological Society 3
N ovitates Zoologicae 1
Proceedimqs of the Royal Irish Academy 1
Parasitology 1
Entomologist' s 1110nthly 111agazine 2
Bulletin of Entomological Researcli 1

83

From the latter part of 1910 onwards the unofficial editorial work needed to prepare
the various authors' writings for press has absorbed more and more of my time, and has
retarded completion of my personal contributions. As the Reports are scattered over
many years in eight different periodicals, those in the Transactions of the Linnean
Society being printed among works on other branches of zoology, oceanography, etc.,
there is no general index of the entomological results. The bibliographie part of this paper
is, however, so arranged that it can be seen where the R eport on any particular group
was published.

Number of forms known from all the groups of islands together 1

and of new forms brought to light by the Expedition.

In Table I the left-hand column shows the total number of species, including those
recorded by earlier expeditions but not found by this Expedition, and omitting only
certain doubtful records. The columns further to the right indicate the numbers of species,
genera, etc. proposed as new to science in this series of Reports and (in the case of Coccidae)
in sorne recent papers published independently. These numbers are not identical with the
totals (shown below) of endemie forms, because many discovered by earlier collectors are
endemie and, also, some forms described as new in our Reports have fallen as synonyms,
some others must inevitably do so, and yet others have since been found in other countries.
These columns demonstrate an important aspect of what has been effected by the
Expedition, but questions concerning the relative numbers of representatives of the
different Orders, the degree of endemism, etc ., are dealt with below (pp. 314 sqq.).

The number of specimens in the whole collection was not estimated before the
material was broken up and sent out to specialist s. Wherever possible, the number of
examples of each species has been entered in the systematic Reports, and it will be seen
that the series are often very large, amounting, among groups such as the wood-inhabiting
Coleoptera, to dozens or even hundreds of specimens. The total collection certainly
numbered many thousands and probably ran well into five figures*. The conclusions in
this work are, therefore, based as a whole on the study of a very extensive material.

* Soon after my return I estimated the collecti on, very roughly, at over 50,000 specimens (Trans. Linn. Soc.
xiv, p. 38, 1910). This may have been too high,
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Location of types. 'l'he first series of the whole collection, including types of aIl the
new forms (excepting in one group*) has been placed in the British Museum. A second
series, arranged as a separate faunistic collection, is in the Cambridge University Museum,
and duplieates have been retained by the contributing authors.

TABLE 1.

No. of species re- Nos. described as new in Percy

corded from aIl the Sladen Trust Expedition Reports

groups of islands
taken together Species Genera Groups

Thysanura ... ... ... 13 9 1 -
Protura '" ... '" ... - - - -
Collembola ... '" '" 18 16 1 -
Orthoptera '" ... ... 1I7 62 9 -
Dermaptera '" '" ... 12 3 - -
Plecoptera ... ... ... - - - -
Isoptera ... ... '" ... Il 6 - -
Embioptera ... '" ... 2 1 - -
Psocoptera ... ... ... 47 39 8 -
Anoplura (including Mallophaga) 1 - - -
Ephemeroptera ... ... ... 1 1 - -
Odonata ... ... ... ... 25 - - -
Thysanoptera ... ... .. . 22 18 4 -
Hemiptera ... ... .. . 289 175 47 -
Neuroptera ... ... .. . 14 8 - -
Mecoptera ... ... '" - - - -
Trichoptera ... ... '" 6 6 4 -
Lepidoptera ... ... ... 354 138 12 -
Coleoptera ... ... .. . 786 448 86 1
Strepsiptera ... ... .. . 1 - - -
Hymenoptera ... ... ... 278 182 33 -
Diptera ... ... .. . ... 428 31I 28 -
Aphaniptera ... ... '" 1 - - -

Totals... 2426 1423 233 1

The only group in the whole collection remaining practically unworked is the Braconid Hymenoptera, whieh no
specialist could be found to undertake as a faunistic unit since the death in 1912 of G. H. Grosvenor, who had
thern in hand, Had bis study been concluded, the proportion of Hymenoptera to other Orders (and the total of the
whole fauna) would have beon considcrnbly larger. Sorne small parts of the Braconidao have been worked out by
D. S. Wilkinson, together with material from other parts of the world, in the course of his taxonomie studies of
certain Rections of the family.

The numbers of species recorded from the separate archipelagoes (map, Pl. 17)
are shown in Table II. The Seychelles and Amirantes Groups, each standing on a submerged
bank at less than 100fathoms, are treated as units. So are the Chagos because, though resting
not on one but on several banks at less than 100 fathoms, they form a tolerably compact
group, all on one deeper bank at less than 1000 fathoms. Coetivy is isolated in actual
position and by the great depths surrounding it, and so is treated separately. The islets
of the Cargados Group, lying far to the south of all the rest, on a different bank, form
another unit. Farquhar Atoll and Providence are separately tabulated, though the
depths between them are less than 100 fathoms, but in the zoogeographical reviews in

* Namely, the Pselaphid Coleoptera. In this case the expert best fitted to undertake the family, the late
Achille Rnff'rny, declinod to do so unloss permitted to keep the types of every species, even unique oxamples, They
have doubtloss since passod with his collection to the Paris Museum, while the British Museum has the second set.
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Part III they are treated together. Aldabra and its neighbours, Assumption, Astove and
Cosmoledo, are also here treated separately; they are, however, frequently regarded as
a group in the later portions of this paper, owing to their geographical position, although
they stand on no single shallow bank, but rise abruptly from 1000 fathoms*.

TABLE rr-.
Seychelles Group
Coetivy Island
Amirantes Group
Chagos Group
Cargados Group
Farquhar
Providence
Aldabra
Assumption
Astove
Cosmoledo

2090 spocies
78
93
S!l
38
{i3 "
22

307
65
27
37

It must be repeated that the amount of investigation in the different islands has been
very unequal-varying from a few hours or days to weeks or months. But the table
demonstrates at a glanee the richness of the mountainous, forest-bearing Seychelles and
the poverty, comparative and actual, of the coralline islands. Among the later, Aldabra
stands forth as relatively wealthy in forms of insect life, not (1 believe) only by reason of
the far more thorough exploration it has received, but also by virtue of its geographical
situation, its larger size and its possession of a peculiar type of jungle.

Numbers of species known from (a) the Seychelles 1 (b) the coral islands taken
as a whole. While 2090 species are recorded from the Seychelles, 537 are known from all
the coral islands t aken together, and only 202 are common to the two categories.

TAB L E III.

Spccies recorded from Seychelles but n ot from coral islands 18S!l
Species co m mon ta Seychelles and (on e or m ore of) the coral islands 202:1:
Specios recordcd from (one or more of) the co ral islands but Ilot fr om Seychelles 335

T otal... 2426

The conditions indicated in Tables II and III explain the need of treating the
Seychelles and the coral islands to a large extent separately. Part II is devoted to the
fauna of the Seychelles proper, considered under a number of sect ional headings. Part III
consists of brief reviews of the Orders from a zoogeographical standpoint, the Seychelles
and the several groups of coral islands being all included. Part IV comprises a recapitula
tion and gen eral conclusions drawn from the foregoing parts.

* There are indications of a deep bank at about 1000 fathoms, ineluding not only the Aldabra group but also
Farquhar, Providence and St Pierre: see Fryer, Trans. Linn. Soc. xiv, p. 399, 1911.

t The Agalegas, al so Alphonse I sland, Platte I sland, and St Pierre are all omitted, though lying within the area
of the Expedition. 1 know no record'! of insects from the Agalegas or Alphonse , the first of whieh H.M.S. "Sealark "
could not visit, while no landing was possible on the sec ond. No systematie collect ing wall done on Platte or St
Pierre, though actually 2 speeies are recorded from the former and 3 from the latter. S t Pierre and Providence are
only 17 miles apart, though separated by a depth of more than 1000 fathoms.

:1: This figure ineludes the marine in sect, Halobtues alluaudi, found on the s urfa ce of the sen, often near the
coasts of the islands.
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PAl~T II. THE SEYCHELLES.

1. GENERAL REMARKS.

The Seychelles (map, Pl. 18) lie between 4° and 5° ~. Lat., and between 55° and
56° E. Long., about 575 miles north of Madagascar, 1500 south-west of India, 1725 from
Aden and 1100 from Zanzibar. With two exceptions the 29 islands are placed towards the
centre of a large submerged bank, within the 100-fathom line. The exceptions are Bird
Island and Dennis Island, situated on the extreme northern edge of the submerged bank
and composed of organically produced limestones. Otherwise the islands are aU formed of
granite, which breaks down into a hard red soil. Their total area is probably 150-160 square
miles, but the fertile larger islands amount to considerably less. Mahé has an area of
53 square miles (and is nearly 18 st at ut e miles long), Praslin 27 square miles, Silhouette 8
and La Digue 4. These, with one or two of the other more fertile islands, aggregate rather
less than 100 square miles. They are (excepting Bird and Dennis) all hilly or mountainous.
In Mahé, Morne Seychellois reaches 2993 feet, and Mt Harrison and Mt Sebert (behind
Cascade) respectively reach about 2250 and 1800 feet. Silhouette rises to about 2467 and
Praslin about 1260 feet. In Mahé and Silhouette, particularly, the highest parts are ex
ceedingly steep, with precipitous slopes, and ridges rivalling in narrowness those of sorne
volcanic islands. In these mountain recesses the endemie forests hold their own, but the
larger unbrokcn areas amounted (at the time of my visit) to only about 5 square miles,
perhaps 3 in Mahé, 1 in Silhouette and 1 in Praslin. Far the greater part of my time was
given to collecting in these moist, luxuriant forests, mainly composed of trees and smaller
plants belonging to endemie species or genera. The majority of the 2090 species of insects
recorded from the islands and nearly an the 1366 species and 215 genera which are un
known from elsewhere (and doubtless endemie in most cases) were found within thesevery
few square miles of surviving forest.

The islands were uninhabited before their colonisation by the French, which took
place in successive stages during the eighteenth century. Previously, forest covered
the whole land from beach to mountain peaks, Tt was divisible into two main zones,
having very few components in common. Near the coast, and largely on lands rich in
lime (for the granite mountains are fringed with coral reefs and the beaches are white
coral sand) was a jungle of non-endemie plants. Even now, scrub of Scaevola, Tourne
[ortia, etc., lines parts of the coast just behind the beach, and somewhat dry forest
containing large trees of Caloplrf lluan, Barrinqtonia and Terminalia extends to rather
higher elevations. Some collecting was done in forest of this kind, notably in Félicité
and Marie Anne Is. These trees and bushes, however, arc not peculiar to the Seychelles,
but also grace many of the coral islands of the Indo-Pacific Ocean. Neither is their insect
fauna, as a whole, peculiar.

Excluding these patches of coastal scrub and low-country forest, the slopes of the
islands up to, roughly, betwccn1000 and 1500 fect, are cleared and cultivated, or overrun
with secondary scrub of introduced plants, sueh as cinnamon, with a slight admixture of
endemie forms, e.q. the palm Phoenicophorium. (Stevensonia). The fauna of these cultivated
areas is of little interest from our present standpoint. Many of the smaller islands were
not visited, as they have virtually no remaining endemie vegetation.
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The surviving endemie forests (Pl. 19-23) of the lofty granite mountains, damp and
luxuriant, are characterised by noble hardwood trees with large lcathory leaves (such as
Northea, Neouiormia [erruqinea and Vtüeriopsie seychellal"wm), by palms and serew-pines
(Pandanus), and a wealth of bushes, ferns, epiphytes and smaller plants. Even these forests
have been invaded by some foreign plants and animals, but, considcring the enormous
disturbance of primitive conditions the islands have suffered, the incursion might have
been far greater.

It follows that very many endemie insects must have become excessively rare or
extinct. l can scarcely hazard a guess at the number which the archipelago possessed
before it was discovered by man. Gardiner has written* that "the most expert and
longest-continued coIlecting would probably now scarcely reveal a quarter of the variety
of animal life which the group possessed when it was discovered. " This opinion was ex
pressed before the expedition of 1908-9 had brought to light many unsuspected faunistic
riches, but when it is remembered that nearly aIl my eight months' work was given up to
the few square miles of endemie forest above 1000 feet, and that all the original forest of
the lower slopes has vanished, his words may yet hold good.

At any rate the greater part of the fauna of the remaining mountain forests has pro
bably now been made lO1ow11. No doubt man)' other species could be discovered, especi
ally in Praslin, where l could only spend a few days and where the surviving stretches of
native forest differ from those of Mahé and Silhouette. But, even though eight months is
all too short for such a task, the mountain forests of the two latter islands were fairly
intensively worked, and many endemie species kept turning up, in similar situations, over
and over againt .

2. ANALYSIS OF THE EXISTING FAUNA AND COMPARISON WITH THOSE

OF THE HAWAIIAN AND BRITISH ISLANDS.

Certain important characters of the Seychelles fauna are best drawn out by the com
parative method, and notably by comparison with that of a tropical archipelago of purely
oceanic origin. SUIce the fauna of the Hawaiian islands has undergone aIl-round investi
gation in aIl its branches, I have chosen it for this purpose. l seek to prove no connexion
between the quite unrelated faunas of these two archipelagoes, on different sides of the
world, but to demonstrate general principl es of Iikeness and contrast between the insect
populations of two tropical groupf;, the one of ancient granit ic formation, the other
solely volcanic. No other archipelago affords data of a like degree of comprehensiveness
for comparisonj.

* Geoqraph, J al/rn . F ch . WU7, p . Jill:!.
t Compare my remur ks wri t ten u fow ruon ths ufte r 1I1Y return Iro ru the Seychelles, Trans. L inn. S oc. xi v,

p. 38, 1910. R eadcrs desiring furt her description of the islands and thuir Iorests, ur a narrative of the collect ing,
will find refer en ces in the b ibli ographie p art of this paper.

t The volcanie Mascarenc islands, in t he SUInUregion as the Seychelles but over IUUO mile» south-cast, would
constitute a usef'ul basis for cornparison , hud t hey beon m ore systcrnu ticully explorr-d. But, though t he fatma of
R odriguez is now fairly well kno wn (sec below, p. 34U) a nd t he l'UHUltHof t he Mission Ca rié tu Mauri tius have boen
partIy published , t hcre is I JI) co mprehensiv e work on thcsc islunds. Sev er ul of my systcmutic Re po r ts on particul ar
groups of Coleo ptcra contuin cornpuru t ivo ta bles of tho nurnb ers of gener a and spccies, not only in the Seychelles und
Hawaiia, but a lso in the A tlantic islands-:\ladeira, Canaries , Cape Verde a nd St H elen a. The Colcoptera of thesc
latter groups are weIl known through the researchcs of T. V. Wollaston, but I am unaware of any compendium of
their whole insect faunas. The in vestigation of Samoa by Messrs Buxton and Hopkins only took plaee when the
publieation of the Seychelles R eports was nearing its conc lus ion, and "Tnsects of Samoa" had not progressed far
when 1 began this summary, I am driven to use the H awaiian islands, with the fauna of which, moreover, my
early researches have given me sorne degree of familiarity.
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When compiling Table IV, my curiosity was so much aroused that I added columns of
figures fol' the British Islands. Far-fetched though this comparison is, it is given because
our own islands are so utterly diverse from either of the other groups. Situated in north
tomperate latitudes, almost incomparably larger, very close to a continent from which
their severance was geologically recent, and profoundly changed by the works of man
during many eenturies-comparison with them must not be pressed too far.

The Hawaiian islands, though tropical and remote from cont inents, yet offer striking
contraste with the Seyc helles. They are built of volcanic, not plutonic, rocks, with ele
vated limestoncs. They are more than 43 times as large, with a total area of about 7000
square miles (nearly that of Wales), the eight principal islands amount ing ta over 6500,
and Hawaii, the largest single island, ta over 4000 square miles. Their mountains are far
higher, attaining altitudes between 3400 and 13,825 feet. The archipelago is much further
from continents even than the Seychelles, the nearest continental land, California, being
over 2000 miles away. The islands resemble the Seychelles in having la st practically aIl
their lower belt of forest, but the cont inuous forest which st ill flourishes above a line
varying from about 1200 ta 3000 feet must caver an area vast indeed compared ta the few
precious square miles left in the Seychelles ; while the Hawaiian islands possess, above
the tree limit, op en and drior regions t a which the much lower peaks of the Seychelles,
tree-clad ta their summits, present no parallel.

A further very important difference between the past history of the Hawaiian islands
and the Seychelles must be notcd. The former , situated in 1fY'-220 N. Latitude, were sub
ject ta extensive glaciation, of which there are no signs in the Seychelles, lying just over
40 S. In the island of Hawaii the effects have been traced, at an alt it ude above 10,500 feet,
of an ice-cap 7 or 8 miles wide, from which flowed a glacier several miles long. From the
freshness of the errat ic boulders, Taches moutonm ées and other vestiges, it is judged that
this condition occurred in the last stages of the Glacial Period*. The mean temperature
was probably several degrees below its present lev el, and the difference between summer
and winter far grea ter than now, especially if the wind-belts shifted their position during
Glacial Epochs. These great fluctuations of c1imate in Pleistocene times had doubtless
a profound effect on the flora and fatma, and it is possible that they played their part,
directly or indirectly , in st imula t ing that act ive process of species formation which
appears ta have continued in the Hawaiian islands down ta recent times.

Explanation of Table IV. Under eac h group of islands the number of species of each
Order appears in the left-hand, the number of genera in the right-hand, eolumn. Under
the Seychelles and the Hawaiian islands the number (if any) of species or genera of each
Order be1ievecl t o be endemie is given in brackets. Thus, under the Seychelles" Lepidop
tera, species 261 (119), genera 161 (9) " méans that 261 species are known, 119 of them
endemie: the 261 sp ecies are distributed among 161 genera, 9 of which are themselves
endemie, With the British fauna no estimate of the very small number of endemie forms
is attempted.

Method of compiling statistics and its limitations. The limitations must be
recognised. At the most not the whole of these faunas is known, sa that the totals of

* Sec R. A. Daly, Amel'. Journ, Sci . xxx, p. 304, l!)I0 and xli, p. 175, 1916. Also T. A. Jaggar, Monthly Bull.
Hawaiian Volcano Obsenxuorsj, xiii, p. 75, 1925 (and panoramie photographe on p. 66). 1 am indebted to Professor
Dnly for these references and for remnrks in a letter written in 1931.
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recorded species are not the absolute totals of the existing faunas. We are ignorant how
many endemie species are extinct, or how many that we talee to bc endemie willlater be
found elsewhere. The numbers of genera are even more problematic, since the con
ception of what constitutes a genus varies so much in different groups and in the minds
of different specialists. We can hope only for an approximation to the truth, but I still
venture to hold that valuable conclusions can be deduced.

So far as the Seychelles are concerned, only a negligible proportion of the species
described as new to science from that archipelago have fallen as synonyms of species
previously known from elsewhere. Moreover, such loss as occurs from this cause will
probably be partly made good in the future, because some Seychellean insects, referred
to widespread species, may on more critical examination prove to be distinct species
endemie to the islands. But sorne species first described from the Seychelles and thought
to be endemie (though remaining "valid" species) have since been discovered in other
countries, and this process is likely to continue in groups such as the minute Proctotrupoid
Hymenoptera, the tropical African and Oriental representatives of which are as yet
very little known, An even greater reduction in the number of potential endemies will
probably take place among the genera, for some new genera were erected without
adequate grounds. Therefore a considerable margin should be allowed in computing
the degree of endemism in the fauna,

For the Seychelles the statistics are drawn from the systematic Reports. Possible
endemies are strictly reckoned, only those known solely from the Scyohellee propel'
(the archipelago on the single submerged bank) being included. The few species recorded
from the Seychelles and from sorne of the coral islands, but unknown anywhere else,
are excluded. Sorne of these may possibly be truly autochthonous* Seychellean species,
which have spread to neighbouring groups of islands. But I have preferred not to swell
the total of potential endemies by including doubtful cases.

The figures for the Hawaiian islands are compiled from Fauna Hauxiiiensie (1899
1913). Apparently no totals have been compiled of the species added since the completion
of that work. Moreover, such totals might be misleading, since subsequent additions
have been very unequally disposed among the various Orders. In cases such as the
Fulgorid Homoptera large numbers of additional species have been described, while in
other groups material of many new species has been collected but not worked out. It
seems best to leave the columns of figures as they stand and to regard them as represent
ing probably about half the existing endemie fauna, an estimato concerning which further
remarks are made below.

The figures for the British Islands, given me by various colleagues, arc based partly on
conjecture in the case of Hymenoptera. In the Diptcra, too, the estimate of 4600 is only
approximate, and probably at least 400 further spccies await discovery. Even in Coleop
tera, Lepidoptera, Hemiptera and the smaller Orders, wherc precise censuses are available,
no finality has yet been achieved.

We can, however, at least discern something of the order of magnitude of the faunas
* The old and generally accepted term endemie, signifying forms confined to a speeified geographical area, is

nearly always used in this paper. Autochthonous has the sarne meaning. It may be recalled that Dr Sharp suggested
precinctive (Fauna Hawaiiensis, ii, p. 91 footnote), because endemie does not by its derivation imply geographical
restriction, and is open to the objection that it is used in other subjects (e.y. rnedicine) to irnply constant but not
neceBSarily exclusive presence in a locality.



TABLE IV.

SEYOHELLES HAW AllAN ISLANDS BRITISH ISLANDS

(Area ca. 160 sq, miles) (Area ca. 7000 sq, miles) (Area ca. 121,000 sq. miles)

Species Genera Species Genera Species Genera

Thysanura 11 (7) 9 (1) 5 (? 5) 4 22 7
Protura -* -* -t -t 13 -1
Collembola 17 (16) 9 5 (? 1) 4 154 50
Orthoptera 85 (51) 48 (8) 75 (38) 31 (1) 32 22
Dermaptera 9 (3) 6 8 (1) 5 7 6
Plecoptera - - - - 32 12
Isoptera 7 (3) 5 2 1 - -
Embioptera 1 1 1 1 - -
Psocoptera (Copeognatha) 47 (38) 22 (8) 25 (25) 3 5l t 28
Anoplura (including Mallophaga) -* -* Not estimated Not estimated Not estimated Not estimated
Ephemeroptera 1 (1) 1 - - 41 15
Odonata 20 (5) 18 31 (27) 5 (1) 42 20
Thysanoptera 22 (18) 13 (4) 23 (17) 12 (? 4) 156 39
Hemiptera:

Heteroptera and Homoptera 225 (161) 146 (40) 259 (235) 68 (33) 883 219
Sternorhyncha ("plant-lice, " etc.) 30 (6) 17 Not estimated Not estimated 502 75

Neuroptera 11 (4) 6 61 (61) 7 (4) 57 18
Mecoptera - - - - 4 2
Trichoptera 6 (6) 6 (4) - - 180 62
Lepidoptera 261 (119) 161 (9 ) 764 (702) 117 (37) 2146 486
Coleoptera 698 (464) 387 (85) 1292 (1107) 230 (81) 3597 826
Strepsiptera 1 (1)* 1* Not estimated N ot estimated Not esti mated Not estimated
Hymenoptera Excluding Braconidae, 171 (32) Endemic forms 52 (17) Aculeates, Sawflies, Cyni- ?

not worked out only poids
244 (184) 372 (372) ca . 1100

Other parasitic forms esti-
mated at least

7000
Diptera 393 (279) 189 (24) 192(135) 73 Estimated at least (?) 700-800

4600
Aphaniptera 1* 1* Not estimated Not estimated Not est imated Not estimated

In round numbers nt least Probably between
Totals... 2090 (1366) 1 1217 (215) 3115 (ca. 2726)§ 613 (ca . 178) 20,60011 3000 and 4000

* Protura were scarcely Imown at the time of the E xpedition, and no seri ous attempt was made to coll eot Anoplura, Strepsiptera, or Aphaniptera,
t The Order Protura was unknown when the major part of the collecting of the Hawaiian îauna was done,
t The figures for British Psocoptera include introduced species " est ablished and breeding,"
§ TheBe figures are the total numbers known up to the completion of Fauna Hawaiiensis in 1913, and probably represent about haIf the existing fauna;

see remarks -in text.
Il The totals for the British fauna are affected by the fact that the figures for Hymenoptera are conjectural only, The latter are, however, probably a con

servative estimate, as the figures for Diptera almost certainly are.
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and the proportions of the numbers of representatives of the various Orders, and the
following deductions can be drawn:

(i) Size of the Seychellean and Hawaiian faunas; deîmite causes of extinction
of species. Both fannas mnst have lost nnmerons species, notably most of those which
lived in the vanished forests of the lower slopes, Imported cattlo, which have destroyed
large areas of forest and with them their fauna in the Hawaiinn islands, cannet be
reckoned a canse of extinction in the Seychelles. Iridisoriminate clearing for cultivation,
and accidenta] introduction of aggressive foreign species, have played their fell part in
both archipelagoes. Parts of the Seychelles mountain forest are full of the massive stems,
dead and bleached, of their most important endemie dicotylcdouous troo, the capucin
(Northea), said to have fallen a victim to the weevil Cratopu« an'J'ostriallls*.Fire has, in
the past, devastated the island of Praslin].

Dr Perkins reckoned] that the more than 2700 endemie Hawniian insects, mostly
discovered by him dnring sorne 5 years' field work, arc about hnlf those that actually
exist, and that the endemie Iauna, before man's interference, may have totnlled nearly
5800 species. In the Seychelles, 1366 of the recorded species are unknown from elsowhero.
Even if large allowanee is made fol' species being subsequently found in other countries,
there still romains a great number truly endemie, whilc other endemie spccies eould
doubtless be cliscovered. The existing endemie fauna may, then, be est imat ed as approxi
mately 1200-1300 species, and if this be only about onc-qunrtcr (or even ncarer onc-half')
of what the islands possessed before man's intervention (vùlc s/lpm), the endemie fauna
of the Seychelles was, though less in actual numbers, at least as rich as the Hawaiian in
proportion ta the size of the islands. In the munber of Ordcrs, families and genera
represented, it is at the present day richer, both proportionately and actually, as is shown
below. Moreover, as regards the entire known faunas, endemie and non-endemie species
together, the Seychelles, with less than 1/43 the land area and a known fauna of 2090
species, can weIl bear comparison with the Hawaiian islands.

(ü) Orders absent from both Seychelles and Hawaiian islands. As indicated
in the footnotes ta Table IV, I did not collect Anoplura (either Siphunculata or Malle
phaga) and the only representative of Aphaniptera (a widespread species) was accidentally
obtained. Nor did I search for Strepsiptera, though those which have since come ta light
may be highly interesting, as explained below (pp. 321, 364). Consequent ly I have not
estimated for comparison the numbers of Hawaiian (or British) members of these Orders,
and they must be clisregarded here.

The case of Protura is different. Though I was, when in the Seychelles, unaware of the
existence of this Order, yet I was searching for Campodeidae, Collembola and other
obscure forms which live in similar situations, sa Protura might have been found, had
they been present§. From the British Islands 13 species and 4 genera are known, If these

* A species kn own from Madagascar and Glorioso Island, and douhtless introduced into the Seychelles, whoro it
occurs from near the coast up to the highest Iorests, 1 did nat work out its life history, but it is statcd to hreed in
the buds of the trec. See Gardiner, Geoyraph . Journ, F eb. 1907, p . lfiO.

t Gardiner, Geograph. Journ. Feb. 1907, p. 152.
t Fauna Hawaiiensis, i, Introd. p. xli. Dr Perkins writes in a letter (May, 1932) that he still considera his

original estimate approximately correct--that he had collected material of about half, or possibly rather less than
half, the existing endemie species.

§ A Berlese funnel was not used on the spot, but moss packed in tins was sent home in instalments tu
Mr C. Warburton, who examined it for Aearines, Protura, if present, should have come to light in the procesB.



seOT'!'-INSEe'!' FAUNA OF 'l'HE SEYCHELLES AND ADJACENT ISLANDS 319

lowly creatures are truly absent from both the Seychelles and Hawaiia, the fact is worthy
of note.

The complete absence of Plecoptera and Mecoptera from the Seychelles and Hawaiia is
remarkable, Orders so ancient can hardly have come into existence tao recently ta
colonise the archipelagoea in the remote periods when they were less fully occupied by
forms of life and more open to immigration. True Plecoptera existed in the Middle J uras
sic, and their probable precursors (Protoperlaria) as far back as Permian times, while
the Mecoptera were already well rcpresented in the Lower Permian and may have existed
in the Carboniferous,

Plecoptera inhabit the edges of lakcs and streams, especially hill-streams, which are
very abundant in the Seychelles. So l could hardly have failed ta find these insects if they
exist there. But though the Order is found nearly all over the world, its most primitive
families occurring in the Southern Hemisphere, it seems ta be feebly represented in the
Tropics and much more strongly in temperate regions*.

Mecoptera, with one possible exception, pass their early stages in the soil. This small
Order has representatives in mast parts of the world but is, again, apparently weakly
dcveloped in the Tropics as compared with temperate regions; e.g. 4 species in Britain
and a number in .Iapnn, but very few-possibly only l-in Ceylan.

(iii) Orders represented in the Seychelles, wanting in the Hawaiian islands.
Two Orders, Ephcmcroptcra and Trichoptera, are unrepresented in the Hawaiian islands,
but represented in the Seychelles, the former by a single species, presumably endemie,
the latter by ü species, all endemie, belonging to as many genera, four of which are
themselves endemie.

Ephemeroptera and Trichoptera are weak fliers, aquatic in theil' carly stages. They
would probably find it difficult ta cross wide expanses of ocean, and sa the existence of
suitable breeding places in the Hawaiian islands would avail them nothing. But they
could have colonised what we now know as the Seychelles by a land connexion in the
remote past, and their presence is one of many indications of the ancient continental
nature of those islands.

Ephemeroptera, like Mecoptera, extend back ta late Palaeozoic (Permian) rocks and
had precursors (Protephemerida) in the Carboniferous; but even as late as Jurassic times
they had not quite assumed the form of those alive tc-day. The genus (Hagenulus)
represented in the Seychelles ace urs in the Tropics of both hemispheres and has no speci
ally primitive characters. The feeble representation of the Order in the Seychelles may be
merely part of its pOOl' representation in the Tropics as a whole, as compared with
temperate regions-but probably the tropical forms are tao little known ta warrant a

positive statement on this point.
It is paradoxical that of all the four Orders under consideration, the most recent is

fairly well represented in the Seychelles. No Trichoptera are definitely known older than
the Lower Jurassic (Liassic) rocks, though comparative study suggests their origin in

* The absence of Plecoptera strongly impressed me in the high plateau." and mountains of Abyssinia., where,
nrnong a plethora of mountain rivers und tOl'~ents, l found stone-Hies (Ne~erla) ?nly in one place: What a. eontrast
with the ewarms of individuals of several kinds along the banks of Scottish HIghland streams 111 early summer!
Tho Order is also very poorly represented in Ceylon, wh ence apparently only 3 species are recorded, and in the
West Indies,
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Triassic times. On the other hand, the arder is at the present day well represented in
tropical as well as temperate regions. The 4 endemie genera are very isolated and 2 of
thern were only with difficulty fitted into the then (1910) existing system of familles.
More will be said later about the affinities of the Seychellean species (p. 353).

(iv) The proportions of the nwnbers of representatives of the Orders vary in
the different groups of islands. Relatively large numbers of 'I'hysanura, Collembola
and Psocoptera are known from the Seychelles as compared with Hawaiia, and the pro
portion of endemie forms is high. In Thysanoptera the numbers known and the propor
tion of endemie forms is strikingly cvon in the two archipclagoes. Orthoptera are weIl
represented and have many endemie forms in both archipelagoes: in the British Islands
they are much fewer, but the who le arder reaches a far greater development in tropical
than in colder regions. Embioptera have onlya single species, non-endemie, in both the
Seychelles and Hawaiia. Isoptera show up very poorly in both archipelagoes, especially
when the dominance of termites in tropical continents is remembered. They were scarce
in the high endemie forests of the Seychelles, but the archipelago as a whole possesses
several species unknown elsewhere. Odonata and Neuroptera (the latter more particu
lady) are rather poorly represented and have few endemie species in the Seychelles as
compared with Hawaiia, where there are important" endemie complexes" of species of
both these Orders.

Passing tothefive great Orders, Hemiptera, Lepidoptera, Coleoptera, Hymenopteraand
Diptera, we are at once impressed by the overwhelming preponderance of the Coleoptera
in the Seychelles and Hawaiian islands. In the estimates of the British fauna Coleoptera
are heavily surpassed in numbers by both Hymenoptera and Diptera, and though several
species of beetles are still being added to the British list year by year, it is unlikely that
the nurnber of species of Coleoptera actually existing in Britain is anywhere near that of
the Hymenoptera or Diptera. (Although allusion is often made to Coleoptera as the
dominant arder of insects in the world at the present day, the figures for the British
fauna l'aise doubt whether, if a census of all the species of living insects were forthcoming,
this arder would head the list in multiplicity of species.) In the two tropical archipelagoes
this state of things is reversed. Much allowance must be made for the Orders having been
unequally investigated, and for beetles being in some ways easier to collect and preserve.
But in the Seychelles l certainly strove to devote equal attention to all the great Orders,
and often concentrated deliberately on other insects, to counteract any unconscious bias
towards overmuch collecting of Coleoptera. Therefore unequal investigation can hardly
account entirely for their preponderance. The arder as a whole doubtless reaches its
maximum development in the Tropics, and possibly the excess of tropical species over
those of temperate regions is greater than in Hymenoptora and Diptera, but l have no
exact data bearing on this question.

The number of endemie Coleoptera in the Seychelles probably exccods thosc of the
Diptera and Hymenoptera even more than appcars in Table IV, for there is reason to
think that many of the minute Diptera and Hymenoptera at present known only from
the Seychelles are not really endemie. If there is genuinely a great preponderance of
endemie Coleoptera in these two archipelagoes, is the fact connected with the far greater
antiquity of the arder than that of Diptera, Lepidoptera and the higher Hymenoptera?
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Fossils referable to Coleoptera are known from the Upper Permian and forms referable
to families living tc-day appear in the Triassic. But there seems to be no undoubted
evidence of Diptera before Mesozoic (Upper Liassic), and of Lepidoptera and higher
Hymenoptera bcfore Cainozoic (Tertiary) times. Did ancestral forms of Coleoptera
colonise the Hawaiian islands and the Seychelles (or an ancient land of which the latter
are remains) at an earlier epoeh than the other great Orders, and thereby gain a longer
time in which a numerous posterity of endemie species could evolve?

'I'here is also a remarkably large proportion of Hemiptera, and notably of endemie
forms, in the Seychellean fauna. If we disregard the Sternorhyncha (Coccids, etc.)*
and confine our attention to the Heteroptera and the remainder of the Homoptera, we
see that in Britain the total number of recorded species is less than 1/4 that of the Coleop
tera, and in Hawaiia only about 1/5, while in the Seychelles it is roughly 1/3 (nearly the
same ratios are observable if the endemie Seychelles and Hawaiian forms alone are eon
sidered and the foreign species left out of account). The Order Hemiptera, again, reaehes
its greatest development in the Tropics, a fact refiected in this small insular fauna. It
il'! also an ancient Order, its record extending back to late Palaeozoic times.

(v) No evidence that the Seychellean and Hawaiian faunas originated before
all the Orders of insects now living were differentiated. From whatever source the
archipelagoes received their endemie faunas, they appear to have been first colonised at
an epoch when all the principal Orders of living insects were already in existence. Or, if
these island groups were inhabited by ancestral precursors of the Orders which exist to
day, those ancestral precursors have died out and the evolution of their descendants has
followed the sanie general lines as in other parts of the world. The latter process might
have occurred in the Seychelles area if a great land mass, continuous from South Afriea
to India, existed, as is indicated by the nature of the granite of which the islands are built
and by other geological data. We do not find in either archipelago surviving ancient
Orders or Suborders which have become extinct elsewhere. We do find, however, ancient
and isolated groups of lesser rank, families or subfamilies, genera and groups of genera.

Even the Strepsiptera, a parasitic Order which may possibly be of comparatively
recent origin, would appear to have been differentiated before the Seychelles fauna was
isolated. The lute Dr Frederick Muir recently noticed examples of Stylops on dried
specimens of Seychellean Homoptera belonging to very isolated endemie genera, and
considered (after a cursory examination) that the Stylops are also isolated endemie forms.
Should this provo to be so, the question is raised, how Strepsiptera came to be in the
Seychelles at all, and whether they have evolved into endemie insular forms concurrently
with their hosts ï

(vi) Total number of species and percentage of endemic species higher in the
Hawaiian islands. Table IV shows that the total number of species recorded from the
Hawaiian islands is more thau one-third higher, and the number of endemie species nearly
double, though it has been explained that the Seychelles can weIl endure the comparison.
The percentage of endemie species to the total fauna is also higher, working out at over

* The numbor of artificially introduced Coccidae in all three fatmas is so great as to render geographical
conclusions based on them of very doubtful value.
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80 %in the Hawaiian islands and over 65 %in the Seychelles*. As explained above, the
degree of endemism in the Seychelles may ultimately prove to be lower.

(vii) Nmnber of genera much greater in the Seychelles, both actually and in
proportion to the nmnber of species. The 2090 species recorded from the Seychelles
represent 1217 genera, an average of only about 1·7 species pel' genus. The 3115 Hawaiian
species tabulated in Table IV represent 613 genera, an average of about 5 specics pel'
genus.

The number of endemie genera, (as distinct from non-endemie genera represented by
endemie species) is greater in the Seychelles, but the ratio of endemie genera to the total
number of genera is greater in the H awaiian fauna, In the Seychelles the endemie genera
are about 17·6 % of all the gene ra , in H awaiia abo ut 29 %. This figure for the Seychelles
represents endemie genera as at present understood, and may be reduced by revisional
work.

The Seychellean fauna, therefore, as compared with the Huwaiiau, comprises nearly
double the number of genera, but ench gen us is reprcscntod by much Icwer species on
an average. The Hawaiian fauna probably originated from a very fcw ancestral immi
grants, which succeeded in crossing the OCC,Ul, bccame est ablished in the islands, and
gave rise to large genera (or groups of gcnera.) composecl of endemie species'[. The Sey
chelles fauna has the aspect of a remuant of an ancient continental fuuna.: the lancl of
which these little islancls are the vestiges was probably colonisecl by ordinary ovorland
methods of dispersal, by \Vay of land connexions long since vanished, and the romains of
the fauna have been isolated for ages. This subject is elaborat ed in the following section.

3. A CLOSER COMPARATIVE ANALYSIS OF THE SEYCHELLEAN AND

HAWAIIAN FAUNAS, BASED MAINLY ON THE ORDER COLEOPTERA.

The Coleoptera are select ed to illu strate certa in principles, partly beeause they are on
the whole better known than some other groups, but more especially because their
relatively less degree of mobility, and the close at t achment of many species to ancient
forests and particular plants, make it easier t o discern a mong them the ancient endemie
elements in an insular fauna, and to dissociate these from recent immigrants and imported
speCles.

Explanation of Table V. Under each of t he two archipelagocs t he nurnber of species
of each family is given in the left-hand column, with the number (if any) known only
from the islands-i.e. presumably endemie species-immediatcly after it in brackets. The
same plan is adopted in the right-hand column with the genera, except that there are
sometimes two figures in braekets, the first being the number of genera to which the
endemie species belong, and the second being the number of those genera which are
themselves believed to be endemie, Thus, under Seychelles , "Phalacridae, species 5 (2),
genera 4 (2,0) " signifies that 5 species arc known from the Seychelles and 2 are endemie;

* Dr Perkins iEauna Hauxsiieneis, i, Introd. p. xli) gave the total number of Huwaiian insccts known as 3325
and the total nurnber of endemie species as about 2740, or over 82 %' Several groups whieh he ineluded have been
excluded from my estirnates in Table IV, because t hose groups were not eolleeted in the Seychelles and so there is
nothing wherewith to compare the Hawaiian figur es. The perccntago of ende mie Hawaiian speciea in the groups
tabulated amounts to over 87 %.

t Perkins, Eauna Hauxiiiensis, i, Introd. pp. Iii sqq.
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TABLE V.
-

Seychelles Hawaiien islands

Species Genera Species Genera

Cioindelidao 1 1 - -
Carabidae 9 (2) 8 (2, 0) 210 (204) 38 (36, 34)
Dytiscidao 4 (2) 3 (l, 0) 2* 2
Staphylinidao 81 (34) 39 (18, 2) 1I9 (95) 27 (13, 8)
Pseluphidae 17 (16) Il (10,4) - -
Scydmaenidao 15 (14) 5 (5, 2) 1 1
Silphidae - - 1 1
Ptiliidae (Trichoptcrygidl1C) 13 (10) 8 (7, 0) 6* 4
Corylophidae Il (10) 7 (6, 1) 6* 5
Scaphidiidae 7 (6) 3 (3, 1) 1* 1
Histeridae 15 (8) 6 (4, 0) 39 (34) 4 (1, 0)
Nitidulidae 29 (15) 8 (6, 0) 142 (136) 15 (13, 13)
Cucujidae 17 (7) 9 (5, 0) 20 (10) 9 (2, 1)
Monotomidae 2 2 1 1
Ostomidae (Trogositddae) 1 1 1 1
Erotylidae 4 (1)* 2 (l, 0) 2 2
Cryptophagid ae 3 (3) 2 (2, 0) 2 2
Phalacridae 5 (2) 4 (2, 0) - -
Myc etopbagiduc 2 (1) 2 (l , 0) 4* 3
Colydiidac 24 (22) 16(14,3) 4 (1) 4 (l, 1)
Notiophygidae (Discolomiduo) 5 (5) 1 (1,0) 1* 1
Endomychidae (including 5 (4) 4 (3, 1) 1 1

Mycetaeidae)
Lathridüdae 4 (2) 4 (2,1) 2 2
Coccinellidae 10 (5) 7 (5,2) 4 2
Dermcstidao 4 (1) 4 (l, 1) 26 (21) 6 (3, 3)
Hydrophilidae 18 (8) 10 (5, 2) 6* 4
Rhipiceridae 1 (1) 1 (1,0) - -
Helodidae 8 (6) 3 (3, 0) - -
Lampyridae 1 1 - -
Cantharidae (Telephoridae) 1 1 1* 1
Melyridae 3 (3) 3 (3, 0) 1 1
Cleridae 7 (5) 6 (4, 1) 3 2
Lymexylonidae 1 1 - -
Ptinidae 3 (3) 1 (l, 0) - -
Anobüdae 20 (19) Il (10, 2) 138 (134) 6 (3, 2)
Bostrychidae 7 5 6 6
Lyctidae 1 1 2 1
Sphinididae 2 (1) 1 (1,0) - -
Cüdae 19 (16) 6 (6, 3) 42 (39) 2 (2, 1)
Buprestidae 5 (2) 5 (2, 0) 3 2
Melasidae (Eucnemidae) 7 (3) 6 (3, 1) 34 (34) 2 (2, 1)
Elateridae 18 (Il) 12 (8, 3) 47 (42) 8 (3, 3)
Throscidae 1 1 - -
Tenebrionidao 34 (21) 25 (14, 7) 9 (1) 7 (1,0)
Cistelidae 1 (1) 1 (l, 0) 12 (12) 2 (2, 1)
Melandryidae 2 (2) 2 (2, 2) - -
Oedemeridae 3 (2)* 2 (2, 0) 1 1
Anthicidae 1 1 2 1
Pedilidae 2 (2) 1 (l, 0) - -
Xylophilidae 3 (3) 1 (l, 0) - -
Mordellidae 10 (9) 2 (2, 0) - -
Bruchidae 1 1 2 2
Chrysomelidao 17 (15) Il (10, 5) 1 1
Cerarnbycidae 22 (15) 18 (13, 3) 62 (52) 15 (5, 3)
Brenthidae 1 (1) 1 (l, 0) - -
Anthribidae 21 (18) 13 (10, 6) 3* 2
Curculionidae 125 (1I2) 53 (47, 26) 146 (132) 21 (12, 8)
Proterhinidae - - 136 (136) 1 (1,0)
Platypodidae 1 1 1 1
Scolytidae 24 (8) 8 (5, 0) 24 (17) 2 (1, 0)
GemIS Sciatrophus (incertae 1 (1) 1 (l, 1) - -

sedis, near Scolytidae)
1 (1, 1)Lucanidae 2 (1) 1 (l, 0) 7 (7)

Scarabaeidae 16 (5) 12(4,2) 8 6

Totals... 698 (464) 387 (261, 82) 1292 (1I07) 230 (101, 80)

TRANSACTIONS, VOL. XIX. PT. III.
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the 5 species belong to 4 genera, and the 2 endemie species to 2 genera, neither of which is
endemie, "Colydiidae, speeies 24 (22), genera 16 (14,3)" means that 24 spceies are known
from the Seychelles and 22 of them are endemie ; the 24 species represent 16 genera, and
the 22 endemie species represent 14 genera, 3 of which are themselves endemie, Absence
of any figure in brackets indicates that all the genera or species (as the case may be)
occur elsewhere.

In some families certain species are known only from the archipelago under con
sideration, but there are, nevertheless, strong reasons for believing them to be non
endemie, These cases are indicated by * against the number in the species column,
Thus, in the fauna of the Seychelles, it is doubtful if any Erotylidae or Oedemeridae are
truly endemie, though one or more species in each of these familios are hitherto not
lmown from anywhere else. In the Hawaiian Iauna Perkins regards only 18* families as
containing truly endemie elements , though 9 others include species hitherto known only
from Hawaiia.

Certain deductions can be drawn from Table V, as follows: (i) Much larger numher
of familîes represented in the Seychelles. Ont of 102t fairly genorally recogniscd
familles of Coleoptera in the world, 60 are represented in the Seychelles, 4:7 in the Hawaiian
islands. 45 are common to both archipelagoes. Only 2 Iamilies are represented in the
Hawaiian islands but not in the Seychelles, namely Silphidao (which OCClU' in aIl the great
Regions) by a single species, not regarded as endemie, of the snhfamily Clambinae: and
Proterhinidae], an essentially Pacifie group, consist ing of a, singlc genus, Proterhinus, re
corded only from Hawaiia, Samoa, the Phoenix Islands and the Marquesas, and represented
in Hawaiia by a very large assemblage of endemie species-one of the most remarkable
complexes in the whole Hawaiian fauna, On the other hand, 15 families occur in the
Seychelles but not in the H awaiian islands§. A glanee at Table V shows which these

* 17 as rcckoned in Eau na Haicaiiensis (see Int.rod, vol. i, p p. cxii sqq. ); 18 as reckoucd a bo ve , Melasidae b eing
separated fr om Elateridae, The total number of familles shawn in my T able V as occur ring in the Hawaiian islands
is larger than tha r en umcrate d in Palma- H auxiiiens is. Not only were Mr-lasidne thore in eludcd under Elateridae ,
but Cantharidae a nd Melvridae we-re comprc-hcnded in ~Jalaeod('rmida(' , and Plutvpodidao in Scolytidae. On the
other h and, Mycct aeidae, trea tecl as a sr-purate furni ly in t hat work, are lu-re in cludr-d in Endomy chidae. In corn,
piling t he numbr-rs of H awa iiun gl'nel'a ami spr-cics I have n -Iied a lmost, en t irelv on Fnuna H aicaiiensis, disrcgarding
the relatively smull number of add itiona l forms discovered in, 0 1' int roduced in to, tlu- Hnwa iinn islands since that
date. 1 have , howr-vor , lis ted a siuglo non -e-ndemie spccios of Scvdmnenidnc (s"e Csiki, Col. Cat, part 70, p. 92 , H1l 9)
not m entioned in Frtuna H tncaiiensis , and havr- ulso t a ken ucc-ount. of a fcw instunr-os in which spccies describcd from
the Hawaiien isla nds have since bor-n rorord od clsewhe re.

t 97 families we re enu me ra te d in A. D . Tmm s' General T ertboolc of }lJnl olllolof/!I ( 1!J2i'i ). J follow tho ex pe r ts wh o
reported on the Seychelles collect ions in tn·a ti ng N c t iophygida», Pt inidno (as di s tinct. from Anobiidno}, Molasid ne,
P edilidae and Platypcclida o as separa te fa mi lir-s . Sorn e othcr smull gl'Oups hu.ve bor -n givvn fumily rank hy specialists,
but, as they do not occur in tho Iaunas un dor rovi ew, the qUI'st ion of t.heir aeeqlt unco or ot hr-rwi so do..s not arise.

t Since the a bove was writ. tcn I ha ve lcarnt tha t Dr Perkins hus ex prcsscd t h" opin ioll th ut Protorhinidue a nd
Aglycyderidae are the Rame fa rni ly , an d hus a ha ndo ned t he forme-r nrune for th" la ttor (1'1l<:i li<: E nt,. Survoy Publiee
tians, no. I, 0, B ishop 11h.lseum Bull. 100, H onolulu, I fj:~2). Ac cnrding to this v ir-w Aglycyderi<llll: eo m p ri x« 2 genora,
Proterhinus, t he di s tribution of whir-h if; rn cntion ed uhov.., a nd Ayl!lr:yrlere,~, ro prr-son u -d by spN:il's in tI m Ca nll ry
I slands and Xew Zeal and. The fal llil,\' se" IIlS to Jw ',, 'nln'd in thn l'acifir:, a mi il,is Vl: I'.V d iflj"lll t to ex pla in t he presen ce
in the Canaries of a single o lltlying slwei!.'s, Illtless ancestral f"rms W e l'!: widd y d istri hll!l :d over the g lobe and an
ancestral immigrant reaehed H awaii , t lH'l'l: to hf'l:olJlc thl: pan 'nt of a 11I)st of dc,scl:ndant sp' ·ei,>s.

§ The 30 families not represen k d , so fm' as Imo wn , in cit lH:1' tlt o Seydwlles or H awaii a. am: P elobiidac, A mphi
zoidae , Haliplidae, Gyrinidae, P a ussid ae, Rhysodidal', Cllpedi,I(j~ , Lept in it1'lC , Pll1tY}Jsyll id,LC , ,S]Jhacl'iidac, l1ydm,
scaphi.dae, Byrrhidae, Dryopidae (Parnidae), DasciIlidae, Synteliidae, Sphaerit idae, H elotida e, Bylttridae, Cato
prochoti.dae, Thoricti.dae, Derodontidae, Adirnel'idae, Nosodendridae, CyaOwceridae, Ueoryssidae, H eteroceridae,
Micromalthidae, Ectrephi.dae, P ythidae, Lagriidae, Meloidae, S craptiidae, Aegialitidae, Rhysopaussidae, Othniidae,
Rhipiphori.dae, Pyrochroidae, Trictenotomidae, Passalidae. Those in italics are very flmal! families of specialised
habits or restricted geographicaI distribution (or bath). The l'est are of more generaI intercst in connexion with the
problems under discussion.
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15 are. l ean see no a priori reason why any of them should not be represented in the
H awaiian islands, for they all have representatives in countries surrounding the Pacifie,
and many of thcm arc definitely at tached ta fores t vegetat ion, breeding in wood. Tt is,
furth crmore, most remarkablo that the affinit ies of the Seychelles represent atives of some
of these families (e.(J. espec ially Pselaphidae) are t a be soug ht in the Indo-Malayan or
Aust ro-Malayan Arehipelagoes, on the very confines of t he P acifie, and yet t hey have not
a single representative in H awaiia, The phenomenon can be explained, however, if the
Seychelles arc the romains of an ancient continental land, into which the ancestors of aIl
these forms wandercd hy ordinary overland methods of dispersion; while t he H awaiian
islands have never been joined t a any continent, and these families have not succeeded
in sending ancestral immigrants t a them across the sea , or at any rate have not beeome
permanently established there. Perhaps sorne of the families unrepresented in Hawaiia
were not evolved in th e dim past ages when those islands were first upheaved and
eolonised.

(ii) Nmnber of families containing endemic elements much larger in the
Seychelles. It is of more consequence that in the H awaiian islands only 18 out of the
47 familles (ca. 3/8) are regarded as containing truly endemie elements; while in the
Seychelles 45 out of the 60 familles (= 3/4) include forrn s, most of which belong undoubt
edly ta the ancient endemie Iauna, while in none of the 45 fa milies can t he possibility of
their belonging ta it be reasonably excluded.

(iü) Total number of species and percentage of endemic forms higher in the
Hawaiian islands. 698 species are rec orded from t he Seychelles, 464 of t hem at present
known from nowhere else; if we ass ume (for t he moment ) t hese latter ta be truly endemie,
then endemies are over 66 % of t he whole ; if we allow for a considerable number being
found elsewhere, the percentage of endemie forms will st ill be high. 1292 species* are
recorded from the Hawaiian islands, 1107 being endemie, or over 85 %of t he whole. The
proportion of endemies in Hawaiia is therefore nearly 20 % higher.

(iv) Nmnber of genera in proportion ta species very large in the Seychelles;
average number of species per genus very small. The 698 Seychelles species repre
sent 387 genera, an average of only ca. 1·8 species lJer genus. The 1292 H awaüan species
represent 230 genera, an average of ca. 5·6 species pel' genus,

The 464 Seychelles species unlmown from elsewhere are distribut ed among 261 genera
(some endemie, some non-endemie), an average of nearly 1·8 species pel' genus. The 1107
Hawaiian endemies are distributed among 101 genera, (endemie and non-endemie), an
average of 10·9 species per gemls.

The number of genera in proportion ta species is, therefor e, much larger in the Sey
chelles, bath in the tot al fauna and among the presumed endemie forms, The average
number of species in the endemie genera is also nearly twice as great in H awaiia as in the
Seychelles. "Fewer endemie groups, and larger assemblages of species in t hem," is the
H awaiian rule.

* P erkins (Fauna Hawaiiensi s, Introd . p. cx ii) giv es 1288, but my compilation , repeatedly checked, amounta
to 1292. My inclusion of Mastigus sp inicornis (Scydmaenidae) accounts for one addition; the other three are probably
accountod for by my having included sorne introduced speeies mentioned in the body of the work, but excluded
by P erkins fr om his total. 'l'he di sorepnncy is immaterial, and neithor figure is an absolute total, since other species
have been subso quent ly discovered,

42-2
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(v) Larger proportion of endemic genera, descendants of ancestral immi
grants in remote times, in Hawaiia; continental relic character of the Seychelles
fauna. 261 out of the 387 Seychelles genera, or over 67 %, contain presumably en
demie species. 101 out of the 230 Hawaiian genera, or nearly 44 %, contain endemie
speCles.

Of the 261 Seychelles genera containing endemie species, 82 genera, or nearly 32 %,
are themselves endemie: the endemie genera amount to over 21 % of the genera in the
whole coleopterous fauna.

Of the 101 H awaiian genera containing endemie species, 80, or ca. 80 %, are themselves
endemie: the endemie genera amount to over 35 %of the genera in the whole coleopterous
fauna,

While, therefore, the actual number of endemie genera is almost the same in the two
archipelagoes, yet the proportion of endemie species included in endemie genera is vastly
larger in Hawaiia, where also the endemie genera amount to more out of the whole list
of coleopterous genera. Condit ions point to a relatively small number of ancestral
immigrants having reached the Hawaiian islands in remote times, and having become
di.fferentiated into great assemblages or " complexes " of endemie spccies grouped in
endemie genera; while, in the Seychelles, the ancient fauna of a mu ch larger land survives ,
far more fragmentary in character, with abundanco of spccialised endemie forms, but theso
representing a much larger number of groups, relicts from an old continental fauna. Most
of them were probably already differentiated bcforc the land was sundored into small
islands. A very few, such as those confined to a single island (section 4, p. :l28), may
have become differentiated since.

(vi) The Seychelles fauna comprises some larger endemic genera and groups
ofendemic species, but much fewerthan the Hawaiianfauna. Although thenumber
of genera in proportion to species is so large in the Seychelles, averaging less than 2 species
per genus, yet the Seychellean fauna is not without its assemblages of endemie species in
endemie genera; but these are mu ch fewer in number, and are rather the" except ions that
prove the rule." Though many genera are represented by only l, 2, or very few species,
yet larger assemblages are to be found, notably among the Curculionidae. In this family
the entire group Phoenicobatina is known only from the Seychelles mountain forests. It
includes 3 endemie genera, Pho enicobates with 25 species, and 2 others with 1 species
apiece. These insects are always found on the wild palm trees which themselves constitute
endemie genera of plants. In other sections of Curculionidae, the endemie and wingless
genus Cycloterinus has 10 species, found in the high damp forests under leathery dead
leaves or in the fibrous substance of decaying leaf-bases of endemie palms; while the
Cossonine genus Stenotrupis, not itself endemie, has nevertheless 16 endemie species in
the Seychelles. These endemie assemblages among the Rhynchophora almost parallel,
though on a smaller scale, the Hawaiian endemie assemblages in the Rhynchophorous
series, such as the non-endemie genus Acalles with 21 endemie species, the endemie
Cossonine genus Oodemas with 48 species, and Proterkinus with 136* endemie species.

• Actually more than 150 are now known. I have, however, had to stick to the figures givcn in Fatma
Hawaiiensis, owing to the lack of any comprehensive census of subsequent additions to the fauna,
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The genus N eseuthia (Scydmaenidae), almost certainly endemie, and containing 7
species, all perfectly distinct one from the other, has no parallel at all in Hawaiia, where
no native Scydmaenidae occur. The section of Seychellean Anobiidae composed of the
genera Nesotheca (not itself endemie) with 9 species and Metatheca with 1 species is
paralleled in Hawaiia on a vastly greater scale by 3 genera (2 of them endemie) which
together include 134 endemie species. N esotheca exhibits a further approach to Hawaüan
faunistic conditions, in that 7 out of its 9 species are quite in separable by any external
character, and can only be differentiated by examination of the internal chitinous genital
armature.

Outside Coleoptera, the best examples of endemie assemblages are found among the
small forms of Lepidoptera, In Tineidae, the genus Hieroxestis, not itself endemie, has
14 endemie and 2 non-endemie species in the Seychelles. In Metachandidae, Metachanda,
a genus which occurs also in Mauritius, has 14 species in the Seychelles, ail endemie,

In Hymenoptera, the family Scelionidae (Proctotrupoidea) has 17 genera, 7 of which
may be endemie, with 30 species in all, most of which may be endemie, but no genus is
represented by morc than 6 species. These and other sections of Proctotrupoidea may
well be truly endemie assemblages, judging by the conditions under which they were
found, but until these minute insects arc better known in other parts of the world, little
stress can be laid on them. Even more uncertainty may be felt about the true endemism
of 11 out of the 14 spccies of Teirasiich.u» (Chalcidoidea, Eulophidae) known to occur in
the Seychelles.

(vii) Sorne contrasts. If numcrous genera with a very small average number of
species be the rnle in the Seychelles, and the larger endemie assemblages instanced above
be the exception, nothing points the rule more sharply than the ground-beetles, Carabidae.
What a contrast this family presents! The Hawaiian islands have 6 foreign forms repre
senting 3 genera, and 204 endemie species representing 36 genera (34 of which are them
selves endemie), The Seychelles can only show 9 species in all, representing 8 genera; 7 of
the 9 are foreign forms inhabiting cleared and cultivated land; 2 only, minute insects
known from a single specimen apiece, and representing 2 genera (only 1 of which is
possibly endemie), are endemie species. Nothing struck me as a collector more forcibly
than the entire absence of Carabidae from forest areas over which I worked intensively
and repeatedly. A number of the endemie Hawaiian species live in the open regions above
the forest belt, a habitat to which there is no parallel in the Seychelles; but the majority
are forest dwellers, and largely arboreal.

The contrast is quite reversed, and in faveur of the Seychelles, in the great families
Chrysomelidae and Tenebrionidae. The phytophagous Chrysomelidae have only a single
representative in Hawaiia, and it is not endemie, In the Seychelles there are 17 species, 15
of which are unlmown outside the islands. These 15 include 2 monotypic endemie genera
of Hispinae, 1 at least of which is associated with endemie generaof palms, and various
Eumolpinae, Galerucinae and Halticinae, all from the endemie mountain forests. In their
early stages Hispinae are usually leaf-miners, the other groups feed openly on Ieaves, or
mine in leaves, or eat roots. It is understandable that these insects could not cross the
ocean and establish themselves in islands such as the Hawaüan, while they would be left
as relies of a continental fauna in islands such as the Seychelles. The Tenebrionidae also
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show up weIl in the Seychellean fauna, having many endemie species and genera, dwellers
in old forest timber or dead leaves, It is less comprehensible why they arc so poorly
developed in Hawaiia, Colydiidae also are of particular interest, being a family par
excellence attached to ancient forests. They are richly represented in the Seychelles,
almost all the species and several of the genera being endemie. Their Soyohellean repre
sentatives have the aspect of a continental fauna, and in the insular Hawaiian fauna the
family is by comparison very poorly developed.

Further ex amples could be given.

(viü) Certain minute forms common to remote islands in distant parts of the
world: does very small size favour wide dispersal? I cannot analyse in detail why
some widespread forms are common to both the Seychelles and Hawaiian faunas ; or why
certain families with no endemie representatives in either fatma yet have widely distri
buted species established in both archipelagoes, while other Iamilies are entirely un
represented. Some species common to both faunas are very wide-ranging, some are
cosmopolitan forms which follow in the wake of commerce. But it is worth while to call
attention to a few Coleoptera, all very minute, which have come to light in remote islands
in two or more widely distant regions. Such are:

(1) The bizarre little Monotomid, Shoquna polita, described from Christmas Island (Eastern
Indian Ocean). I took a single example among cultivated vegetation in the Seychelles. The species is
only recorded from these two localities.

(2) The minute Erotylid, Eùloreus minuius, described from the Hawaiian islands; found in an
ant's nest and other places in the Seychelles; reeorded only from t.hese two archipelagoes.

(3) The tiny Lathridiid, N esolaihrus typiCU8, both gemls and species described from the high
endemie Seychelles forest, but I have seen an example of a quite distinct second species (unnamed)
from Guadeloupe, ·West Indies. Genus only recorded from these two localities.

(4) The minute Cantharid (Telephorid), Caccodes debilis, described from the Hawaüan islands,
where it occurs in houses and in planted forest; found in Mahé, Seychelles, on Cascade Estate; only
recorded from these two archipelagoes. "Where this species is endemie, it is impossible to say*."

It is tempting to imagine that these forms have a remarkable discontinuous distribu
tion in remote islands, where conditions specially favour their survival. But it is more
likely that they actually occur in intervening countries, both continental and insular,
where they have been overlooked hitherto owing to their exiguous size. Certain other
very small beetles, previously only recorded from small islands, are now known to exist
in many lands]. Other things being equal, very small bulk probably faveurs wide dis
persal and survival in widely disconnected lands.

4. ISOLATION OF SPECIES IN SEPARATE ISLANDS OR RESTRICTED

LOCALITIES; SEGREGATION OF SUBSPECIFIC FORMS.

Differences in the past history of the two archipelagoes appear to have resulted in
a vigorous process of evolution of new forms in recent ages, and continuing even down to
the present, in the Hawaiian islands, while in the Seychelles the species have been
stabilised long ago throughout the land area as a whole, with little subsequent divergence

* G. C. Champion, Trans. Ent. Soc. 1923, p. 301 (1924).
t The late Antoine Grouvelle, whose knowlcdgc of Clavicorn Coleoptera was very intimate, once expressod to me

in conversation the view that certain of these very minute beetles "sont cosmopolites."
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into distinct species or varieties in the separate islands. This great contrast between the
two faunas points to the separation of the individual islands in the Seychelles having been
comparatively recent. In the Hawaiian group, on the other hand, sorne or aIl the islands
have probably had a separate entity throughout their entire history, and consequently
the isolation of their inhabitants has continued much longer. Other factors besides
isolation may have played their part in maintaining this active process of species forma
tion in Hawaiia, among them, as suggested above (p. 315), the fluctuations of climate in
Pleistocene times due to glaciation.

Among the large endemie Hawaiian genera, cases in which scarcely any species in
habit more than one island are too numerous to review. A species niay live in very diverse
climates and localities in its own island, and yet remain constant, though replaced by an
allied but distinct species in the next island. Geographical isolation, and not difference in
food or habits, appears to be the most important factor, and specifie isolation seems often
to be directly proportional to the distances between the islands (which, it may be men
tioned, except in the case of one island, Kauai, are usually little more than those separating
the principal islands of the Seychelles group). Forms are found in the different islands
in varions stages of becoming distinct species, from the earlier gradations in which the
differences are too slight to be considered specific, to that stage where the separating
characters can no longer be considered racial or varietal, and it is unlikely that inter
breeding with the parent species would take place, even were the opportunity to ocCUI'.

In the Seychelles fauna there is little parallel to these phenomena. As already ex
plained, large complexes of endemie species of the same genus are rare and, even when they
exist, the species are nsually clearly distinguishable and are very often known from more
than one island. The general facies is that of a very ancient endemie fauna in which the
characters of species are stabilised and in which, with few exceptions, formation of species
is not actively proceeding tc-day. A fairly large number are, indeed, recorded from only
a single island, but the presence of sorne of them in other islands might be revealed by
fnrther collecting. Even among those forms truly restricted to a single island, replace
ment of a species by an allied but distinct species in anot her island can only be said to
occnr in very few cases.

Mahé and Silhouette. Th e clearest instance of the phenomenon to which allusion has
just been made is provided by the flightless endemie Coleopterous genus Bourdonmaieia
(Hydrophilidne), comprising two specics confined to exceedingly small areas, probably
only a few acres, on the extreme summits of the very highest peaks of Mahé and Sil
houette. The Mahé species and the Silhouette species are quite clearly differentiated by
structural and ot hor chnract crs, In a perennially humid atmosphere these tiny beetles
(only about 2 mm, long) live in the film of moisture between the fall en and dead, large,
leatlicry louves of the capucin (N orthea), on the ground beneath the trees. They are closely
adapted to their narrow habitat by their shape. If we assume that the Seychelles are the
l'clics of a vanished larger land, these insects have probably evolved into separate species
since the mountains were sundered into separate islands; yet the two species could have
diverged, each isolated on its own mountains, while the latter were still connected by
intervening lower land. Cases could be cited from other countries, where a genus is
represented by a different species on every mountain ridge.
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The extraordinary endemie gelllls of cockroaches (Hololeptoblatta) , structurally
modified for living entirely between the shea thing leaf-bases of endemie Pandanus, also
comprises two species, one known solely from Silhouet t e, the other only from Mahé.

No full comparison of the faunas of these two islands cau be attempted. Though nearly
12 miles of sea lie between the nearest points of Mahé and Silhouette, a great many en
demie speeies are common to the two, but many others are recorded from only one island
or the other. The proportions vary enormously in different groups but, e.q., among more
than 100 endemie species of weevils 23 are recorded only from Silhouette, 30 only from
Mahé and 30 from both the islands (the remainder being known from other combinations
of two or more islands, or from Praslin). Many species may be really restrictecl to Mahé
or to Silhouette, but allowance must be macle for the chances of collecting, while the
larger area and inore cliverse topography of Mahé have doubtless favoured the survival
of some forms absent elsewhere. Thus, among the 6 species of Trichoptera (aIl endemie)
1 was taken in both islands but 5 were taken only in Mah é, where suitable breeding
places are more numerous.

Praslin and the neighbouring islands. Plate 18 shows that Praslin, Curieuse,
Félicité, La Digue and some smaller islands lie close t ogether, making a group within the
arehipelago, a long way from Mahé and Silhouette. Less than a mile clivicles Curieuse
from Praslin, about 3 miles separate Praslin from La Digu e and 2 separate La Digue from
Félicité; but Praslin is over 25 miles from :\Iahé and over 30 from Silhouette.

Considering the shortness of the time spent collecting in these islands, some striking
faunistie peculiarities were brought to light. Several species restrictecl to Praslin have
counterparts, congeneric but distinct, in Mahé and/or Silhouette. At first sight the im
pression is gained that the fauna of Praslin cliffers more from that of Silhouette or Mahé
than those two faunas differ from one another. This may be a fa ct, but possibly the im
pression proceecls only from a few salient species, as in the flora , in which actually more
endemie plants are restrictecl to Silhouette than to Praslin*.

Though the endemie flora looks so clifferent to a naturalist visiting Praslin after Mahé
and Silhouette, the number of plants really confined to the islancl is very small. The only
undoubtedly endemie one is the coco-cle-m er palm, Lodoicea maldioica [L. sechellarumû ,
the most outstanding case of isolation in the whole natural history of the Seychelles.
This lofty tree is unknown in a wild stat e anywhere in the worlcl except in Praslin ancl the
neighbouring small Île Curieuse, while the other four native palms of the arehipelago
grow wild in all the larger islands, Nearly half the Coleoptera recorcled solcly from Praslin
were founcl in association with this tree. The small patehes of native fore st left in the
island eonsist chiefly of Lodoicea ancl other wilcl palms ancl Pandanus, clicotyledonous
trees being almost absent, and to this is clue the peeuliar appearance of the Praslin forests.
Topographically , also, the island differs from Mahé and Silhouette. Its mountains arc
much lower, so that their natural for est, even in its pristinc state, may never have been
quite like that of the higher alt itucles of the two latter islands,

In the present state of our knowledge about 40 presumably enclemic species of insects
are known from Praslin alone. 28 are Coleoptera, 8 being Cureulionidae, 4 Tenebrionidae,
4 Staphylinidae, and 101' 2 apiece belonging to 10 other families. 13 of these species were

* See Summerhayes, ante, p. 268.
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found (12 of them exclusively) in association with Lodoicea. Five species* have counter
parts, congeneric but distinct, in Mahé and/or Silhouette; certain of these 5 belong to
genera which have several or many species in Mahé and Silhouette, sorne of which occur
in Praslin as well (without being confined to it); in 1 species'[ the type-form is recorded
from Mahé and Silhouette, but a distinct subspecies replaces it in Praslin. Of those
speeies which have no known congeners in Mahé or Silhouette, 6 belong to endemie
monotypic genera.], known only from Praslin. In Hymenoptera the common little
endemie bee, Halictus mahensis, recorded from many parts of the archipelago, has a special
race (praslinensis) in Praslin, and the type-form is unknown from that island. Two species
of Diptera§ are also known only from Praslin, but are probably not really peculiar to the
island.

It will be noted that two of the insects endemie to Praslin are treated as subspecific
forms, apparently replacing the type-form of the species, which is found in other parts of
the archipelago. These may be exceptional cases of species in process of formation, or
where the divergence has not gone far enough for the separating characters to be treated
as specifie. These local races of endemie species, isolated in one part of the archipelago,
can be cornpared with the geographical races of certain widespread non-endemie species,
occurring throughout the whole archipelago--a subject discussed in another section
(p. 333).

Given the nearness of Praslin to its neighbours, it is understandable that sorne species
may be common to two or more of the Praslin group of islands, but may not occur in
Mahé or Silhouette (cf. the distribution of the coco-de-mer). The endemie Coleopterous
genus Perissosoma (Scarabaeidae) comprises 2 species, rather large insects, respectively
about 10 and 12 mm. long. One was obtained, in large numbers, only in Mahé. The other
is known from very few examples, but occurs in both Praslin and Félicité. A few species
are known exclusively from Félicité or La Digue, but it would be rash to lay much stress
on this until these islands and the non-endemie forest near sea-Ievel have been more
investigated.

Frigate Island. A very puzzling case is that of the Tenebrionid beetle Pulposipes
hereuleanus, a bizarre giant, 25-31 mm. long, of which a series was collected, from beneath
fallen dead leaves of coconut-palms, only in Frigate Island. Unfortunately its restriction
to that small and rather outlying isle is not certain, since other specimens from the
Seychelles, but without precise data, are extant, and the species has also been recorded
(though possibly by error?) from Round Island, Mauritius ].

Partial segregation of subspecific forms. There are cases in which an endemie
species comprises more than two subspecific forms, but their geographical segregation is
(one case excepted) only partial, or non-existent.

* Toxidi li/il praslilIellse (Soaphidiidao), conntorpart. of T . seychellense (Mahé and Silhouette): H apalips championi
(Crvptophugidao) countorpart. of H. scotti (l\Iahé and Silhouette): Palorus praslinensis (Tenebrionidae), counterpart
of P. mahenus (i\Tlthé): Enicmosoma sp. (Tcncbrionidac), counte rpar t of E. punctum. (Silhouette); Camarothelops
scou i (Tenebrionidao), counte rpar f of C. brau eri pla hé and Silhouette).

t Gnathelops chatanayi [Tcncbrionidac}: suhsp. p edestris only known from Praslin.
:t: Proëfcaon. (Melasidue) : Trelasus (Elateridae): Phoenicoqenus, Hypopentarthrum and .Microhimatium (all

Curculionidae): Sciatrophus (position uncertain, placed near Scolytidae).
* Allometopon flavum (Heteroneuridae) and Exogaster hemimelaena (Tachinidae, Dexiinae).
Il A possible source of confusion is the existence in the Seychelles of at least two islets named Round Island.

one olose ta Mahé, the other to Praslin. Either might be confounded with Round Island, Mauritius. through an
error in recording data.
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The following Coleoptera are instances. Xylophilus torticornis (Xylophilidae) has a
type-form and two variétal forms, and considerable series of each were collected, re
spectively, exclusively in Silhouette, Mahé and Praslin; here segregation is apparently
complete. Xamerpus cioides (Melyridae) has a unicolorous type-form and two distinct
colour varieties, but they are at most only partially segregated; in a series of over 70
specimens, most examples of the type-form are from Silhouette, the majority of the two
varieties from Mahé. M icronoemia glauca (Cerambycidae; genus endemie) has a typical
form and a named aberration, differing in size and colour markings; but they occur
together in the highest forests of both Mahé and Silhouette. Pterolophùi instabilis
(Cerambycidae) comprises a type-form and six named colour aberrations; some are
commoner than others, but all inhabit the sanie places, and as many as five forms were
found on Long Island, an islet planted with coconut-pahns, close to Mahé, and only a
few hundred yards long. In the weevil Oraiopus seqreqaius, the type-form was collected
only in Silhouette, the named variety subcinctus in Praslin and Round Island (the islet
of that name close to Mahé)*.

The Order Orthoptera furnishes the following exn.mples: in two spccics of small
Gryllidae known only from the Seychelles (Tr'igonidiuJn perpusilluni, an endemie-forest
species, and Zarceus[allaciosus, a foliage-haunting cricket found especially in bushes near
the coast) three separate forms are distinguished in eit her case, differing in colour, and
(in the latter species) in size. In the former species, one form was collected only in Mahé,
the other two only in Silhouette, but in the latter spccies all three forms were taken in
both islands.

Among Lepidoptera, the endemie butterfly A tella lJhilibeTt·i has a vari étal form
differing from the type in cer tain detail s of colouring : in Praslin most or ail individuais
are of this vari étal form, which exists also in Mahé alongside of the typical forrrr].

Restriction to particular localities within a single island. For the most part
the endemie insects of Mahé and Silhouette occur throughout the mountain forests,
excepting for a zonal distribution, clependent on decreasing t emperature and increasing
moisture as higher altitudes are re ached. A bread distinction was observable between
the species inhabiting endemie forest between 1000 and 1500 feet, and those found above
1500 feet. But a few sp ecies were found only in certain places, peculiar in their topography
or vegetation. One or two examples must suffice.

The H ydrophilid beetles, Bourdonnaisia, mentioned abovc, arc exce llent examples of
species confined to the high est and dampest zon e of forest; also th c onl y two representa
tives of the subfarnily Hispinae of Chrysornelidao, both belonging to ende mie monotypic
genera, were found solely on the highest peaks of Mahé. Amongprimitive wingless insects,
the extraordinary hump-backed Thysanuran Corethromachilis gibba (one of three species
of an endemie genus) was obt ained only in the highest forests of Mahé and Silhouette
among dead leaves and fallen rotten Ieaf-bases of palms, Th e white moth Porthesia
pectinata (Lymantridae), in general appearance not unlike the English gold- and brown-

* The be etle X ylographus seychellensis (Ciid ae) is dimorphie in t he male sex, having " h igh" and " low " mules,
difiering in the degree of development of the prothorax and mandibles; but there is no evidenc e of local segregation
of these two forma of male, and a similar dimorphism is known in other species of the genus found outside thc
Seychelles: see Trans. Linn. Soc. xix, pp. 10 sqq., and text-fig. I , 1926.

t See Fletcher, Trans. Linn. Soc. xiii, p . 202, 1910. (The records of this species from Aldabra and G1orioso have
been shown ta he erroneous, It is endemie to the Seychelles.)
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tails, is known only from three examples collected on the extreme summit of Silhouette
among the dense, shaggy moss clothing the trunks and Iimbs of the capucin trees. Ionly
climbed to this point twice, 2. ix and 24. ix. 1908, and found the moth on both occasions.
These cases are merely examples, by no means exhausting tho list of species characteristic
of the highest and most rain-soaked forest.

Mount Sehert* (Pl. 19, fig. 1), behind Cascade, Mahé, will serve as an example of alocality
uniqne in its peculiarities, Reaching about 1800 feet, it is not one of the highest mountains,
but its summit is largely a bare granite glacis, sloping or nearly fiat, in the joints of which
grow patches of dwarf native forest, Among the low bushes and stunted trees were two
plants, a shrub and a climbing plant, believed ta be the solitary individuals of their species
in a wild state in the worldj. It is not surprising that sorne insects which I never saw
elsewhere were found thore, inter alia the unique ex amples of two minute Chalcidoid
Hymenoptera'[, neither of which, however, belongs to an endemie genus.

Sorne endemie species, however, range from the lower ta the highest endemie forests,
and the high forest is invaded by sorne altogether foreign insects: witness certain very
widespread Nitidulid beetles iCarpophilus and Haptoncus) found among rotting fruits of
Pandanus on the top of Morne Blanc, Mahé, whither, attracted by the strong smell of
the decaying fruit, they had probably fiown from cult iva t ed places below; also a cosmo
politan grain pest, Tribolium castaneum, bred from wood of the endemie bois montagne
(Campnospermu seychellu1'lt1n) at an altitude of 1000 feet, in a place where forest and culti
vation met.

5. LOCAL INSULAR RACES OF NON-ENDEMIC SPECIES. SEASONAL FORMS.

There is a limited number of cases in which a non-endemie, wide-ranging species is
represented in the archipelago by a geographical race, distinguished by characters constant
enough for definition but inadequate ta be regarded as more than subspecific. In a few
instances the local form is sufficiently difîerentiated to be regarded as a distinct species,
but is believed to be derived through isolation from a widespread species. Certain of
these local races are confined ta the Seychelles proper, but many occur aiso in some of the
coral islands of the same region. It is noteworthy that in severai species the Seychelles and
Aldabra forms are not the same, the Aldabra form being identical with the Madagascan,
or Mascarene, or possibly with the East African, form. In one species the peculiar Sey
chelles variety even extends to Farquhar, while the Aldabran examples belong to the
typical form. In one or two cases the type-form and the local forms are both found in
the archipelago, though not always in the same .locality. There are also instances, e.q.
among ants and Coccinellid beetles, of the type-form and a well-known subspecific form,
both of them non-endemic, occurring together in the islands; or of severai varietai forms
of a widespread species occurring together in the archipelago§. But these are not examples

* Also known by an older name, Bayonne Mt,
t Toxocarpus schimp erianus H emsley (Asclepiadaceae}, an endemie species of a non-endemie genus, and

ll I edusagyne opposit ifolia J. G. Baker (l\fedusag ynaceae), a monotypic endemie genus. Further specimens of the
lutter had been known YCal'S before in ether parts of :i\Iahé.

t Orossoqaster atratus and Sycoryctes sebertianus.
§ For example, the very variable Phalacrid beetle Heierolitus thoracicus Fleut. (Parischius seychellensis Scott).

which ranges from Madagascar to Northern Australia, occurs in the Seychelles, whence six distinct colour forms of
it have been described, while more than six others are lmown from India, Burma, Ceylon, Java and elsewhere: Bee

Scott, Trans. Linn. Soc. xviii, p. 235, 1922; Champion, Ent. lIIonthly Mag. lx, p. 239, 1924, and Ann. Mag. Nat.
tu«. (9), xv, p. 39, 1925.
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of races peculiar to the Seychelles, and therefore need not detain us. Most of the local sub
specifie forms representing widespread speeies inhabit the Iower, oultivated parts of the
Seychelles. Probably they are of comparatively recent origin, and have not progressed far
in differentiation from the type-forms of theu' species. The peculiarities of thcir distribution,
etc., are sueh that it is neeessary briefly to epitomise the faets; a short summary state
ment will be found on p. 379, paragraph (g).

ORTHOPTERA. The typical form and several subspecific forms of a wide-ranging tropical African
mantis, Polyspîlota aeruqinosa, occur in the Seychelles (but not in the high endemie mountain Forest)
and in several of the coral islands as weIl. One form , previously called var. seychelliana but now treated
as a distinct species* , is recorded From the Seychelles, Farquhar, Aldabra and Assumption, AIl the
16 ex amples of seychelliana colleeted by the Expedition are females, in which sex alone the form seems
to be known. Even ifit be a distinct species, it is at any rate very close to P. aeruqinosa, ofwhich it is
probably a recent offshoot.

IsoPTERA. Euiermes nigrita, described From Madagascar, has a subspecies mahéensis in the
Seychelles (Mahé, Silhouette, Praslin) and also in Providence (Cerf Island). In the Seychelles, speci
mens of this form were found only near sea-level.

OnoNATA. An extremely variable species of dragonfiy, 'I'ram ea limbata , was originally described
from Mauritian examples. Many forms found between ",Vest Afri ca on the West and Samoa on the
East have been assembled under this species. Campiorr] has shown how the Seychelles examples aIl
diverge more or less From the type-form, sorne of them approaching specimens from Assumption,
while the degrees of variation are not quite parallel in the series of the two sexes. The species seems in
so mutable a condition that peculiar insular subspecies can hardly be defined .

LEPIDOPTERA. Of the Arctiid moth, Uteiheisa elata, both the type-form, the range ofwhich includes
Mauritius, Madagascar and the Comoros, and the ab. diva, peculiar to the Sey chelles, occur together in
that archipelago. Fletcher recorded] that the type-form was only found at Barbarens (a great
expanse of coconut plantations) on the west side of Mahé, about 200 feet above sea-level, but that the
form diva was taken at Cascade, on the east sicle, at about 1000 feet and on the edge of the native
forest. A series of examples of ab. diva was taken later (1908-9) in both Silhouette and Mahé at about
1000 feet. So far as known, therefore, the two forms do not inhabit the same spot. In the Pyralidae,
Fletcher regarded§ GlypllOdes subamicalis as a local Seychellean form of the East and South-east
African G. amicalis, and also stated the Seychelles examples of G. stolalis to be a well-marked local
race, though he did not name the latter.

COLEOPTERA. The only tiger-beetIe (Cicindelid) in the islands inhabits cleared areas near the coast:
it is Cicindela melancholica trilunaris var. seuchellensis, a local varicty of a subspecies of a very
widespread species . The subspecies trilunaris is the Madagascan and East African form of the species,
and the typical trilunaris occurs in Aldabra and Assumption , while its variety seychellensis was
collected in the Seychelles and Farquhar. The geographical line between the two is noteworthy. A
minute Staphylinid found at high elevations in Mahé has been described as Conosoma pediculariuni
var. maheanum, the type-form of which occurs in Europe. The typical form of the Hydrophilid
H elochares melamophihalmus is known From Southern Europe, Afri ca, Madagascar and Aldabra, but the
species is represented in the Seychelles by a pecuIiar variety (var. seychellensis), found in ponds and
marshes near the coast, not in the mountain streams. The Indo-Malayan Elaterid M elanoxanthus
puerulus (typical form known from Lutungan and Lombok) has a form, var. cribricollis, in the Sey
chelles, Amirantes and Chagos, frequenting the foliage of coastal vegetation (Tournefortia, Scaevola,
etc.); its range in the Seychelles does not extend inland or up the mountains. The Tenebrionid
Platydema inaequidens has its typical form in Madagascar, a variety in East Africa, and another
variety (var. seychellarum) in the Seychelles, where it was found both in the low country and the
mountain forest. The Lucanid Figulus striatus has a form (var. A) in the Seychelles endemie forests,
distinguished by small but constant characters from the race (var. B) inhabiting Aldabra, Madagascar
and the Mascarene Islands. Lastly, the large rhinoceros-beetle (Scarabaeidae) or "bœuf banane"

* Oiglio-Tos, T ierreich, Li ef. 50, 1927.
t Trans. Linn. Soc. xiii, p. 270, 1910.

t Trans. Linn. Soc. xv, p. 439, 1913.
§ t.c. p. 308.
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of the cultivated parts of the Seychelles and the Amirantes, and occurring also in Madagascar, is now
treated* as a separate variety (var. insularis ) of the Tropical African Oryctes monoceros,

HYMENOPTERA. Two of the Seychelles I chneumonidae have been described as tropical varieties of
northern (Palaearctie and Holarctic) species, viz. Polysphincta bohemani var. tropicus and Ortho
cenirus protuberans var. deletus ; they occur at elevations of 1000 feet and above. The Seychelles
cxamples of the Chalcid Coccophaqus eleaphilus (a parasite of Coccidae, type-form discovered in
Eritrea) are a distinct colour variety. Little emphasis can, however, be placed on such data until
these obscure groups are better known.

The Seychelles carpenter-bee, M esotrichia incerta seuchellensis (Xylocopidae), a frequenter of
gardens and waste places in cultivated land, is regarded as a local subspecies of a species known from
Nossi-Bé (Madagascar). It is probably closely allied to the African M. caffra, to which it was formerly
referred. The conspicuous wasp, Eumenes alluaudi, is treated as a distinct species, but believed to
be "derived through oceanic isolation " from the very widespread E. maxilloeust,

Anis are so notorious for the divergence of their species into subspecies, varieties and races,
requiring three or four names on end for their designation, that it is not surprising to find several
endemie local forms of foreign species in the Seychelles. Aldabra and Farquhar have also peculiar
local subspecies ofwidespread species. Four of the great subfamilies (Ponerinae, Myrmicinae, Dolicho
derinae and Formicinae [Camponotinae]) have representatives among the species or subspecies with
peculiar local forms, of which the following is a list:

A. LOCAL SEYCHELLEAN FORl\IS OF ORIENTAL SPECIES.
Euponera (s. str.) melanaria Emery, var. macro, Emery].
Platythyrea wroughtoni Forel, subsp. seychellensis Forel.
Triglyphothrix striatidens Emery, var. felix Forel.
Monomorium (s. str.) [ossulaiuni Emery, subsp. sechellense Emery.

The speeies of TriglYl)lwthrix is Oriental but tending to become cosmopolitan. The Monomorium
was collected in Silhouette at an altitude of 1000 feet, on the edge of the forest.

B. LOCAL SEYCHELLEAN FORl\IS OF MADAGASCAN SPECIES OR SUBSPECIES.

Paratrechina (Nylanderia) ellisi Forel, subsp. madaqascariensis Forel, var. sechellensis Emery§.
Camponotus (Tanaemyrmex) houa Forel, subsp. fulvus Emery; and subsp. fulvus Emery, var. octono

taius Foreil l.

In the latter, the subspeciesfulvus is related to certain Madagascan subspecies; it is found also in
the Chagos. The variety octonoiaius occurs from the low country up to 2000 feet, and apparently
lives side by side with the typical form of the subspecies.

C. LOCAL FORl\18 KNOWN ONLY FROM FARQUHAR.

Pheùlole (s. str.) fla vens Roger, var. [arquharensis Forel.
Paratrechina (Nylanderia) bourbonica Forel, var. [arquharensis Forel'jj.

The typical form of the first of these is recorded from Cuba; if the Farquhar variety is really con
fined to that island, it is presumably a peculiar form of an imported species, owing its origin ta isola
tion. The second case il' a local form of a species known from Réunion.

D. LOCAL FORl\lS KNOWN ONLY FROl\I ALDABRA.

Camponotus (Myrmotrema) auropubens Forel, subsp. aldabrensis Forel.
Cam/ponctue (Myr1l!otrema) oli vieri Forel, subsp. jryeri Forel**.

These are both local forms of Tropical African species.

DIPTERA. It is worthy of note, as negative evidence, that this Order provides no instances of local
races. See remarks below (p. 3(8) on the distributional peculiarities of Diptera in general.

* L. Bertin, Ann. Soc. eni. France, lxxix, p. 80, 1920.
t J. Bequaert, Ann. S. Afr. Mus., xxiii, p. 567, 1926,
:t: In the systernatic Reports plnced under genus Panera.
§ Prenolepis madaqascarieneis Forel, vnr, sechelleneis Emery, in the systematic Reports.
Il Camponotus maculatus Forel, subsp, [ulous Emery, in the systematic Reports.
~ Placed under gemls Prenolepie in the systematic Reports.

** In the systemntic Reports both these local subspeeies were regarded as subspecific forms of C. foramino8U8
Ferel. The nomenclature of ail the ants in the above list has been revised by Ml' Donisthorpe.
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Dry-season and wet-season forrns. Certain widely distributed species of butter
flies, having well-known seasonal forms, occur in these archipelagoes. In such cases the
dry- and wet-season forms closely resemble the corresponding forms of the same species
in other lands, and seem usually to succeed one another in duc course. The only instance
in the Seychelles is the Satyrine M elanitis leda, a species which ranges aeross Tropical
Africa and throughout the Inde-Malay Region to Australia. AlI the examples captured
in Silhouette in August and September (the season of the south-east trade-winds, i.e.
the coolest and least wet time of year) are of the dry-season form, while those taken in
Mahé from October onwards (the wetter period) are of the wet-season form. In the Chagos
Group, forty specimens of a Nymphaline (Precis vezz,idaF.), collected in May and June,
belong to the wet-season phase. In Aldabra and the adjacent islands (roughly 600 miles
south-west of the Seychelles) three species of Precis (Nymphalinae) and the Pierine
Terias brigitta (Cram.) all occur in both their seasonal phases, examples of the dry-season
phase having been captured from September to November (inclusive), and of the wet
season phase in January; with an exception, namely, that two specimens of the wet
season form of Precis orithyia var. madaqascariensis were caught in Cosmoledo in Septem
ber, the driest month of the dry season-a contradiction which 1 cannot explain*.

6. ASSOCIATION OF INSECTS WITH PLANTS,

ENDEMIC AND NON-ENDEMIC.

Tt will have been gathered from the foregoing sections that most of the endemie
insects are restricted to the remains of the endemie forests, while most non-endemie
insects occur among non-endemie plants (either naturally distributed or artificial1y im
ported). The task of making a representative collection of the fauna in a few months left
seanty leisure for bionomical study, but a number of records of association of insect
and plant-species were accumulated. The association of endemie species is most
intriguing from our present standpoint, since the close dependence of members of the
endemie fauna on members of the flora is probably of enormous antiquity, and it is
always possible that plant and insect evolved together. There are also instances of foreign
insects attacking endemie plants, and of foreign insects associated with introduced plants,
while sorne plants have almost undoubtedly been introduced together with the insects
that feed on them.

Ail recorded cases of definite association. are here included, though sorne of the insects
are not phytophagous but merely dwell in the substance, or among the foliage, of the
plants listed.

The species inhabiting the spaces between leaf-axils of palms, etc., are treated sepa
rately in the folowing section.

Names of Plants. Here, and throughout this paper, these have been revised to
correspond with the nomenclature adopted in the recent "Enumeration of the Angio
sperms of the Seychelles Archipelago" (V. S. Summerhayes, pp. 261-299 of this volume,
1931), but the older names, under which the plants have been mentioned in the entomo
logical Reports, are given in brackets.

* The other two species of Precis are P. oenone L. (clelia Cram.) and P. rhadama (Boisd.). The facts in the above
paragraph are summarised from the reports of Fletcher (Trans. Linn. Soc. xiii, pp. 289 sqq. 1910) and Fryer (op. cil.
xv, pp. 17 sqq. 1912).
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A. Endemie insects associated with endemic plants.

HEMIPTERA (other than Coccidae)*.

Amirantea gardineri (Pentatomidae) beaten on one occasion in numbers from the "bois merle"
tree, Allophylus sechellensis (Schmidelia racemosa, Sapindaceae). The insect may be predaceous, in
which case the association would be accidentaI.

Brixia stellata (Fulgoridae, Cixiinae), Nisia maculosa and N. [uscofaeciata (Fulgoridae, Derbinae),
always associated with the bush-groundsel, Gynura sechellensis (Senecio sechellensis, Compositae),
from which they flew in clouds whenever the plants were shaken.

Privesana infusca (Fulgoridae, Ricaniinae), a large butterfly-like Fulgorid, found exclusively
among fallen dead leaves of Pandanus (principally P. hornei, Pandanaceae).

COLEOPTERA.

(a) S'pecies inhabiting dead wood.

Prostominia conoexiuscula (Cucujidae), larvae, pupae and adults found under bark of fallen twigs
of "bois rouge," N eowormia [Wormia] f erruginea (Dilleniaceae).

Callirrhipis philiberti (Rhipiceridae) , the hard, shining, cylindricallarvae live in various kinds of
wood, including N eowormia ferruginea (Dilleniaceae) and Verschaffeltia splendida (Palmae), and reduce
the hardest timber to a soft, moist frass.

Oonotlerus qracilipes (Elateridae), 1 example bred from a stick of " bilimbi marron," Oolea pedum
culaia (Bignoniaceae).

Mordellistena coleae (Mordellidae), 3 examples bred from the same wood as the preceding.
Micronoemia , endemie genus of Cerambycidae, with 3 species ; M. albosùmata and M. glauca,

many ex amples bred from fallen sticks and branches of" capucin," Northea (Sapotaceae) and other
trees ; M. bifasciata, 1 example bred from "bois de fer ," Vaieriopsis [Vateria] seychellarum (Diptero
carpaceae). Ldobrium sechellarum and Obrium nitidicolle (both Cerambycidae) were obtained only
from foliage of Vateriopsis seychellarum, in the wood of which they doubtIess breed.

Himatinum ruqipenne and Tetragonorrhamphus tuberculirostris (both Cossonine Curculionidae),
many examples under bark of dead trunks and twigs of N eowormia ferruginea.

Eiqulus seych ellens is (Lucanidae), from decaying branches of N eowormia.

(b) Species inhabiting foliage.

The endemie genera Uauiarothelops and Gnaihelops (both Tenebrionidae) were found in numbers,
but only by shaking fallen leaves of endemie palms or beating foliage of growing palms, mainly
Phoenicopltoriuni (St evensonia).

MyctermnÎ1n1IS insularis (endemie genus of Melandryidae) was beaten in abundance from leaves of
growing Stevensonia-palms tPhoenicophoriums, and was found in no other way.

Rhabdoiohispa scotti (endemie genus of Hispinae), found only on leaves of growing palms (Phoenico
phorium. and Roscheriaï .

Siniorope allaeus (end emie genus of Anthribidae), 1 example was bred from a fallen, rotting palm
Ieaf,

Cycloterinlls , endemie and wingless genus (Curculionidae), mostly found beneath damp decaying
leaves of Northea and N eouiormia [erruqinea ; 1 specimen of C. am/pliatus bred from the base of a
rotten palm-leaf'; C. carinijer, a series, only from rotting outer leaf-bases of the coco-de-mer palm
(Lodoicea).

The entire endemie Curculionid group Phoenicobaiina , 3 genera and 28 species, are associated in
sorne way with endemie palms, on the leaves of which they sit.

Cratopus muticus (Curculionidae), a rare beetIe, usually (or always) found by beating leafage of
" capucin" (Northea'; [cf. the in troducecl CratOp7IS aurostriatus, below].

Nesohoplia senecionis, endemie genus of Hopliinae (Scarabaeidae), 25 examples taken, all by
beating the bush-groundsel, Gynura [Senecio] sechellensis [cf. certain Fulgorid Hemiptera listed
above].

* F cw if any of the Coccidae are truly endemie, and the lists of their host plants are sometimes long and are
mainly composed of foreign cultivated species. Reference must therefore he made to the systematic Reports.
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Examples of all the following insects, endemie in cvcry case save one, were found in the heads of a
number of felled Verscltaffeltia-palms, whither they were probably uttracted by the strong-smelling
fermenting sap (but none of them exclusively in this habitat): DERMAP'1'ERA~ Platylabia thoracica
(non-endemie), Sparaita gardineri ; COLEOPTERA, Ptiliotles pruinosus (Ptiliidae), Platysoma tenuimargo
(Histeridae) , Laemophloeus propior and Monascus ornatus (Cucujidae), Hapalips scotti (Crypto
phagidae), Phoenicobates stenensoniae, Stenoirupis nemoralis and Euqnorisiu« braueri (all three Cur
culionidae; the last pupates in H. cocoon made of fibres of the leaf- bases).

B. Foreign insects attacking endemic plants.
LEPIDOPTERA.

Hippotion eson, a widespread Sphingid, was bred from larvae which I found on an unnamed
Aroid, probably endemie, in the high damp fore st of Silhouette, at 2000 feet.

COLEOPTERA.

Tribolium castaneum (Tenebrionidae) ; an example of this cosmopolitan grain pest was bred from
dead wood of the "bois montagne," Canvpnosperma seychellanlm (Anacardiaceae), found on the edge
of endemie forest at about 800 feet elevation.

Oratopus aurostriatus (Curculionidae), a Madagascan weevil, stated to be the cause of destruction
of the forests of N orthea (" capucin," Sapotaceae), in the buds of which it lays its eggs. (1 did not
verify this from personal observation, but have it on reliable authority.)

C. Foreign insects associated with introduced plants.
NEUROPTERA.

Semidalis africana. (Coniopterygidae), found in numbers, exclusively in the dense beds of the
introduced Oriental fern, Gleichenia dichotoma. Presumably the insects frequented the fern to prey on
sorne minute plant-louse,

LEPIDOPTERA*.

Utetheisa elata (Arctiidae), larvae on leaves of 'I'ournefortia sarmentosa (Boraginaceae) at Cascade,
Mahé (Fletcher).

Glyphodes sericea (Pyralidae), larva in rolled oleander leaf.
Parapsistes ioloncha (Gelechiidae), larva on Indian hemp, Crotalaria (Leguminosae).
Ypeolophus ianihes (Gelechiidae), larva on various Leguminosae;

COLEOPTERA.

Chrysobothris dorsata (Buprestidae), larvae in dead " agati " wood, Adenanthera pavonina (Legu
minosae).

Belionota prasina (Buprestidae), larvae in dead mange-wood.
Melitt01nma insulare (Lymexylonidae), known from the Seychelles, Amirantes and Madagascar

(but not elsewhere) ; apparently breeds solely in the stems of living coconut-palms.
Xystrocera globosa (Cerambycidae), larvae in 'wood of Albizzia Lebbeck (Leguminosae).
Cosmopolites sortlùlus (Curculionidae, Calandrinae), many in fallen, rotting stems of banana trees.
Xyleb01'US madaqascariensis (Scolytidae), boring in living stems of a small introduced Dracaena

sp., up which vanilla vines are trainecl.
Oryctes monoceros var. insularis (Scarabaeidae, Dynastinae), larvae in clecaying coconut-palm

stems; adults damage leaves of banana trees, whence the name "bœuf banane."
Adoretus oersutus (Scarabaeidae, Melolonthinae), adults damage foliage of rose trees at night (in

Réunion this species damages vines).
* The following records of Lepiùoptera, ail , wi th on e ur two po ssible ex ceptions, more ur Iess widesproud spccios ,

and their food plants in the coral islands, arc taken from the tirst report un the Order (Fletchur, Trans. Linn. Soc.
xiii, pp. 265-323, 1910) . Though not st rict ly pcrtaining to the lwading "Hcychelles, " they are udded hore for
convenience: Utetheisa lactea and U. pulchelloides on Tournefortia arqentea in Farquhar, Providence, Chagos,
Cargados and Amirantes; Chlorùlea armiqera und Asiruluma nesta (bot.h No ctuidue) on "bois balais," Erythroxylon
sp., in Providence; Eriopus maillardi (Noctuidae) on Scaevola koeniqii in Providoncc ; the lust six ara ail Sphingidue :
Herse convolvuli on "poe-poe" in Farquhar; Acherontia lacheeis on " bois malgache" in Chagos , Cephonodes hyiaB
sap. virescens and C. picus on Gueüarda epeciosa (a common tropical Rubiaceous coast plant) in Amirantes and
Chagos; M acroqlossuni coruthus on M orinda citrifolia (Rubiaceae) in Chagos; H ippotion aurora on "mapou," Pisonia
calpidia (Nyetaginaceae), in Farquhar, and on Guettarda speciosa in Coetivy. The identity of "bois malgache"
and "poe-poe" ÎB unknown to me; the latter is a creerer, rather like wild bryony.
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7. INSECTS LIVING BETWEEN LEAF-BASES OF PALMS AND PANDANUS.

Insects found in the special habitat formeù by the axillary spaces between the over
lapping bases of the louves of monocotyledonous trecs form, in the Seychelles, an ex
tensive catcgory. The subjoined list is probably longer than that compiled for any other
country in the Tropics of the Old Worlù.

This kind of oecological association is most exuberant in the Neotropical Region,
where the profusion of epiphytic Bromeliaceae provides the greatest development of the
special type of habitat. The Bromeliadicolous fauna has been comprehensively treated by
Picado*, and I have giverr] a general résumé of his work, combined with an account of
similar types of fauna in various parts of the Old World. Picado showed that permanent
marshes and other standing terrestrial waters do not usually exist in great tropical forests;
loss of water by transpiration, draining of the soil by roots and other causes, render
permanent marshes and dense forest to a large extent mutually exclusive. In the moun
tains of the Seychelles the extreme steepness of the ground, leaving scarcely any level
spaces in which water can collect in standing pools, constitutes an additional factor
against their existence. But their place is taken by the accumulations of wet vegetable
detritus and clear watcr in the axillary spaces between the overlapping bases of the leaves
of monocotylcdonous plants, which Picado likened to a great marsh split up into
numerous little divisions, lifted to varying heights above the soil. The separate territories
of marsh formed by cach of these plants are further subdividecl into many compartments,
as the spaces between the sheathing leaf-bases do not intercommunicate and the water
and detritus stand at different levels in the several compartments of a single plant. It is
obvious that this separation into compartments of very limited size will, by limiting the
food supply, have marked effects on the number and nature of the animals inhabiting the
axillary spaces, particularly in the case of predaceous forms. Various causes combine to
bring about that sorne members of the fauna of "reservoir-plants" display astonishing
modifications adapting them to their very specialised biological milieu.

Throughout my stay in the Seychelles I devoted special attention to this milieu and its
inhabitants, often felling trees and cutting off the sheathing leaf-bases one by one, from
the outermost inwards, carefully collecting every visible form of animallife found between
them], The palm Phoenicophorium [Stevensonia] yielded the richest booty. It is a rather
small tree (PI. 21, fig. 5), rarely (as I saw it) more than 10--15 feet high, and its leaf-axils
almost invariably contain a fine, clamp, slimy humus. Next among the palms are
Vel'schaffeltia (PI. 21, fig. 6), a lovely slender tree, 50 feet or more in height, and the giant
Lodoicea (coco-de-mer) of Praslin, of which onlya single (6) tree could be sacrificed. The
small, slender palm Roscheria (PI. 22) gave much less, because its leaf-bases wrap so
closely over one another as to leave little room for water or humus. The two remaining
endemie palms, N ephrospe rma and D eckenia, yielded nothing and were hardlyinvestigated,
since the shape of their leaf-stalks is unfavourable to accumulation of water or detritus and
they grow in rather dry places. The two endemie mountain screw-pines, Pandamus Hornei
(Pl. 22) and P. sechellarum, are alike in that the axillary spaces of both often contain fine
humus, and usually clear water above it, and sorne truly aquatic insects were found in thern.

* "LesBrom6liacécflÉpiphytcs considérées comme Milieu Biologique," Bull. Sei. France etBelqique, xlvii, pp. 215-
360, pl. 6-24, 1913. About 250 species of bromeliadicolous animaIs, including sorne 160 insects, are enumerated,

t "The Iauna of 'Reservoir Plants'," Zoologist (4), xviii, pp. 183-95, 1914 and xix, p. 71, 1915.
t Seo my narrative of collecting, Trans. Linn. Soc. xiv, pp. 24, 25, 1910.

TRANSACTIONS, VOL. XIX, PT. III. 44
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TABLE VI. List of insects [ounâ in the axile of leaocs of el/dcm ie palms, serew-pines (Pandanus), etc. •
The plants in ioliicl» thcy lUcrc [ound arc indicated by the following symbols.

S, Phoen icoplioriuni seclicllarum (St eoenson ia qraiuiifolia, "Intanier fouill6 ").
V, Verschoffeltia eplendida (" latte").

R, Roscheria melanochoetcs.
L, Lodoicea maldioica (L. sechellarum, "coco-de-mer").

P, Pandanus sp p.

(Note: the symb ol "s" is used for the first, bccauso it lins beon rcIerred to in all the ont omologica l R eports as
Steoensonia, and the spec ifie name stevenson iac hus beon given ta sovoral spe cies of insects restrioted ta it. The
coco-de-mer has also been referred to as Lodoicca sechellarum , Ilot L. maldiv ica.ï

Names of in sects known onl y from the Seychelles in italics. Names of insects found oxc lus ively in leaf-axils and
in no other h abitat marked *.

HEMIPTERA.

ORTHOPTERA.
BLATTIDAE.

*Blattella lineoiicollis, V, P.
Mareta depreesiceps, P.

*Hololcptoblatta pandanicola, P.
* minor, P.

DERMAPTERA.
Sparatta qard ineri, S, V.

ARADIDAE.

Pictinus int'alidtts, S.

CERATOCOMBIDAE.

Geratocombus insularis, R.

CAPSIDAE.

Gylapus migratorius, S.
Fulvius pictus, S.

LEPIDOPTERA.
Unidentified larvae, P.

COLEOPTERA.
DYTISCIDAE.

·Gopclatus pandanorum, P.
STAPHYLINIDAE.

Lispinus specularis, S.
" impressicollis, S.

Osorius sechellarum, S.
Edaphus africanus, S.
Medon. testaceomarqinatus, S, P.

" cephalotes, S, L, P.
Atanygnathus piceus, S, P.
Conosoma rufivetüre, S.
Leptusa tropica, S.

" longicollis, S.
Anebolura m inutissima, S.
Paracyphea tenuipunctata, S.

aepertua, S, R, L , P.
maheana, S, P.

PSELAPHIDAE.

Sunorfa bicolor, S.
* " picea, P.
SCYDMAENIDAE.

Neseuthia minor, S.
• " pol ita, S.
Scydmaenus Beychellcnsis, S.

• " lodoiceae , L.
Euconnus seychellcnsis, L.

NITIDULIDAE.

Oillaeus micros, P.
Haptoneus obscurus, S.
Cybocephalus tantiUus, L.

" minutus, L.
EBOTYLIDAE.

Euxestus parki, L.
CRYPTOPHAGIDAE.

*HapalipB championi, L.
" ecotü, S.

COLYDIIDAE.

*Gerylon tant illuni, S.
" qardineri, P, S, R, V.

eurtulum, R.
A xiocerqlon. cavicollc, R.

N OTlOPHYGIDAE.

Aplumocephalus insularis, S.
* " eubdepreseus, L.
ENDOlllYCHIDAE.

Gyrtomyehus minor, S.

H YDROPHILIDAE.

Paromicrus carinatus, S, R.
" thomasseii, S, V, L.

HELODIDAE.

Gyplwn sp., V.

CIIDAE.

*Gis stevensoniae, S.

ELATERIDAE.

*Trela8U8 antennalis, L.

TENEBRIONIDAE.

*Enicmosoma sp., L.

CHRYSOMELIDAE (HISPINAE).

Nesohiepa lambaçiras, S. (1 ex., found dead),

ANTHRffiIDAE.

Scirtetinus piceus, P.

CURCULlONIDAE.

Phoenicobates dniplouestitus, P.
stricticollis, S.
stevensoniae l S.
cuepidaius, P.
lodoiceae, L.
pandanicola, P.
alatus, P.

*1l'1icroplatymcrus lodoiceioorus, L.
*Homalorrhynchus uerschaffeltiae, V.
*Pentarthrum punctatissimum, L.
*H ypopentartlirum microcephalum, L.
*Stenopentarthrum pandanae, P.
*Stcnotrupis lodoiceicola, L.

" dumetorum, S.
*Microhimatiu1n pubescens, L.

GENUS INCERTAE SEDIS.

·Sciatrophus [uscue, L.

SCOLYTIDAE.

Goccotrypes decliois, S.

SCARABAEIDAE.

*Oxyomus palmarum, S, V, P.
*Ataenius lodoiceae, L.

Saprosites pygmaeus, S.

DIPTERA.
SYBPHIDAE.

•EristalodeB sechellarum, larvae, P.
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Table VI comprises insects representing 6 Orders, 28 families, 54 genera and 75
species. Ta the Pandanus fauna must be added earthworms, a leech*, a nemer
tearr], snails and woodlice, Very many forms of life, and long series of specimens of
individual species, are often taken from a single tree. Only 6 of the insects are known to
occur outside the Seychelles. Most of the 75 species were, however, found in other
situations as weIl as leaf-basos, and must be regarded as adventitious members of this
peculiar association. In sorne cases (e.g. the Colydiid beetle, Cerylon perparvulum) the great
majority of a long series were found in leaf-axils. P erhaps some of th èse adventitious
members of the leaf-base association are in process of adapting themselves and becoming
exclusively inhabitants of Ieaf-axils, But interest centres round the 24 species found only
in this habitat. Sorne of them, such as Cie stevensoniae and Hapalips championi, are
known from unique, or at mast very few, examples, and may be rare insects which fre
quent other milieux besides leaf-axils, though they have yet ta be found elsewhere. But
the Aphodiine (Scarabaeid) Oxyomus palmarum, for example, was taken repeatedly in
numbers (over 100 in aIl) from many different palms, so that l came ta expect it in almost
every Phoenicophorium or Verschaffeltia examined. This beetle also inhabits Pandanus,
but, although its sculpture is remarkable, it is not structurally modified from the general
form of its genus.

The true water-beetle Oopelaius pamdamorum, repeatedly and exclusively found in the
water between leaf-bases of Pandanus, is a perfectly distinct speeies, yet it exhibits no
apparent departure from the typical form of this widespread genus, while its larvae have
a characteristic Dytiscid fa ciest. Another endemie species of Copelatus (G. gardineri)
inhabits waters on the ground, being one of the very few water insects at all common in
the mountain streams, and frequenting by preference the few level places where streams
expand into pools or marshes, The presence of numerous prawns and crabs in the swift
running streams may prevent the development of an aquatic insect fauna, and Copelatus
may in past ages have been driven to seek a new habitat high above the ground in Pan
danus leaf-axils, and there evolved into a distinct species, The same reason could account
for the typical rat-tailed larvae of the only drone-fly known from the Seychelles, the
(presumably) endemie Eristalodes sechellarum, having been found only in Pandanus.

The most salient case of all is perhaps that of the endemie Pandamls-haunting genus
of small cockroaches, H ololeptoblaüa, with 2 species, both of extraordinarily fiattened
form, fitting them to enter the narrowest spaces between the screw-pine leaves. The
association between insect and plant is here perhaps of very great antiquity§.

* Idiobdella seychellensis Harding, Trans. Linn. Soc. xvi, p . 41 , pl. Ü, H1l3.
t Geonemertes arboricola Punnet.t, Trans. Linn. Soc . xii, pp. 57-62, pl. Il, 1907. This nemertean is, like its con

geners, found near the ground, bencnth decnying bark and in ether moist spots , but it (alone of it.s genus) is known
to occur also between the lcaf-bases of L'andanus. The suggestion hu s been made that individuals may have got
bctween the lenî-bnsos of scedlings, a nd thut they and their offspring may haye bcen cnrried up by the tree in its
growth. O. arboricola is also intercsting zoogeographically: sec the R eport cited.

t Copelatus pu nda li01'1II1l wus constunt.ly necom punied by a curions uniclentified Coleopterous larva, with smooth,
hard iutcgument (see T'rans, Linn. SOI' . xv, pp. 259. 260, 1912). I s this larva protected by its armour from the
Copelatus Iurvae, which am prcsumubly preduccous like ot.her Dytiscid larvae, or is there sorne st range symbiosis
betwcon the two in the li ttlo "rel:lervoirs" they inhahit?

§ Other cockroaches, not of peculiar genera, were found in Pandanus, us Table VI indicates, Severalspecies are
known to inhabit Bromeliaceao in the New World, Homalopteryx scotti Shelford, discovered by me in bromeliads
in Trinidad, is adnpted differently from Hololeptoblatta for an amphibious existence; its Iast pair of abdominal
spiraclos projcct from beneath the antepenultimate tergite as tubes, capable of projecting above the surface while
the insect is under water, 1 was also fortunate enough to discover a brorneliadicolous Dytiseid in Trinidad, so my
experiences of collecting from leaf-nxila in the 'I'ropics of the Old and New Worlds were strikingly parallel. Sel'
Ann. Mag. Nat. Hist. (8), x, pp. 424-38, pl. 10, 1912.
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8. REDUCTION OF WINGS AND EYES IN SEYCHELLEAN INSECTS.

The cases recorded below are not an exhaust ive list of the instances of these phenomena
in the whole Seychelles insect fauna, In many groups (particularly of Coleoptera, in
which the hind wings are normally hidden) the condition of these organs has not been
noted in the systematic Reports, though I have made a point of investigating it in 0,11
families studied by myself. My intention here is to choose the more striking examples,
especially from groups in which reduction or absence of wings is an except ional state, and
to discuss whether there is any relation between the phenomena and the insular conditions
in which they occur. Far the greater number of cases is provicled by the Order Coleop
tera. Sorne oceanic islands possess an exceptionally large proportion of ftightless beetles,
and the idea has been often advancecl that recluction of the hind wings is definitely asso
ciated with insularity. The subsequent discussion must, therefore, turn largely on this
Order.

The forms exhibiting recluction of the eyes are all Coleoptera. This phenomenon is
much rarer than wing-reduction, and in every case (with one possible exception) the
species with eyes reclucecl or absent a lso show wing reclnction, a notcworthy association
of the two conditions.

A. REDUCTION OF \VINGS.

Orthoptera. The genera mentioned all belong to the Gryllidao, a farnily in which wing reduction
in various degrees is a cornmon phenomenon in many parts of the world. The gelllls Scottia, known only
from the Seychelles and Chagos (a remarkable distribution), includes 2 spec ies, the one from the
Seychelles being entirely apterous in both sexes, while that from the Chagos is known only in the ~,

which is quite apterous. Œ'yllapterlls and Phaeoqrfllus, endemie monotypic gencra from the Seychelles
mountains, are Irnown only in the ~, which is entirely wingless. Sefc helleeia, an endemie gel1l18 of the
mountain fore sts, with 3 known species, hus (in both sexes) shor t squamiform tegmina but no hind
wings. Phalangacris , an endemie monotypic genus, has tegmina but no hint! wings in the Ô'. while the
~ is entirely apterous.

Hemiptera-Heteroptera. I ean only draw attention to some cases in the Hydrometridae (pond
skaters), subfamily Veliinae. In most parts of the world both maeropterous and apterous forms of the
same species occur, but the former are often rare. The single species of a presumably endemie ge11l1S
(Picaultia), discovered on the Mare aux Cochons plateau in Silhouette, is known only in the ~ sex and
the apterous form. Ô' and ~ examples of a j}licrovelia , from the mountains of Mahé and Silhouette,
were referred to an Indian species, bu t it is not eworthy that the Seychelles examples of both sexes
were all apterous. Ô' and ~ specimens of a J.11esovelia , apterous in both sexes, were obtained at the
Silhouette Mare a ux Cochons* . In all these cases , t herefore, only the apterom: form has so far be en
found in the Seychelles.

Coleoptera. In this Order the terms reduction or atrophy of the wings refor only to the hind
wings, not to the elytra (which are normal). Two species found in the coral islands, but not in the
Seychelles proper, are included.

CARABIDAE. Only 1 of the 8 species Irnown from the Seychelles is wingless, and it belongs to a
section, all known species of which are entirely wingless and blind (it has been provisionally referred
to the genus Anillus, but see remarks below, p. 357) . In the wide-ranging species Dioryche inter
punctata, which was taken in Coetivy, Aldabra and Cosmoledo, an interesting dimorphism of the hind
wings was observed, but the macropterous and micropterous forms were not segregated in separate
islands]. A similar dimorphism occurs in sorne common European Carabidae.

* These were omitted from the printed Report but subsequently deterrnined by the lute E. A. Butler as probably
M. orientalie Kirk., an Oriental species,

t See Trans. Linn. Soc. xv, pp. 243, 249, 1912.
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PTILIIDAE (TRICHOPTERYGIDAE). The endemie P tinella impressicolliB comprises both apterous
and fully winged individuals, but such a condition is characte ristic of the genus Ptinella in other parts
of the worId.

CORYLOPHIDAE. Rhypobius aquilinus (recorded only from t he Amirantes) exhibit s apparently
sexual wing dimorphism, t he two known d' examples being fully winged and t he single ~ apterous.

HrsTERIDAE. Acri tus (Halacritus) algarum, a minute littoral species inhabiting seaweed on the
coasts of the Seychelles , t he R ed Sea, Ceylon (and probably elsewhere), has t he hind wings reduced ta
minute vestiges *.

COLYDIIDAE. Gerylon curtulum, an ende mie species of a widespread genus, has minute vestigial
wings of remarkable form. Paralqreus , a mon otypic genus recorded only from the Seychelles, has no
hind wings, and t he same applies to the unique example lmown of the single species represent ing the
non-endemie genus Thyroderus.

HYDROPIllLIDAE. Both species of the remarkable ende mie genus B ourdonnaisia (l'lee above, p. 329)
are completely devoid of hind wings,

CrIDAE. The single species of Dim erapterocis , an endemie genus, has no hind wings.

HELODIDAE. Champion noted t hat t he wings seeme d to be wanting in an example of the genus
Gyp/wn from Silhouette'],

CURCULIONIDAE. The Oti orrhynchinae Apterae are represen ted by 3 genera , each having a single
ende mie speciesj. In t he Curculioninae, E ucyclote1'es and Gonotradieius, two gene ra unlmown outside
t he Seychelles and both m onotypic, are win gless ; t he former is a forest insect, t he latter belongs to a
group of littoral genera. T anyomus and Gycloterinus, endemie genera comprising fore st insects of
concealed habits (passing their young stages in the rotting substance of fallen palrn leaf-bases and
other leaves) are wingless. In t he remarkable endemie gro up Phoenicobatina (above, p. 326), Phoeni
cobaies in cludes ba th winged and wingless species , 4 out of 25 being apterous, and t he single species of
Phoenicobatopsis il' wingless. 'J'he adults of t h èse forms ait exposed on the upper surface of palm
leaves,

Hymenoptera. Two of t he many spec ies of Proct otrupoidea desorib ed from t he Seychelles are
entirely apterous, a t Ieast in t he ~ sex, which alone is lm own §. Though most species of t his supe rfamily
are winged, wingless species are fr equen t in m an y parts of t he world.

Diptera. The only instance of wing reduction in t he Seychelles representatives of this Order is a
spe cies of Phoridae in which the male is winged but the female is apterous. H was referred ta an
Orient al species Il. A series of the fem ales was found on rotting fruit.

Sa far as the Seychelles are concerned, there is nothing specially characterist ic of
islands in the number of flightless species in their fauna, or in the distribution of those
species among the Orders and families. The percentage of flightless forms is not excep
t ionally high, and the endemie flightless species are, to a large extent, widely separated
t axonomically, and scattered throughout the fauna in a way that would appear more
suggest ive of a moist t ropical cont inent-a state of things which is explicable if the
islands be the remains of a vanished cont inent al land.

In the Hawaiian islands, on the other hand, there is a very large number of flightless
endemie species, many of which are supposed, with st rong reason, t o have originated

* F or mensurements of t he win gs in exnmples from t he different countr ies, see 'I'rans, L inn. Soc. xvi, p. 230, 1913.
t T rans. Ent. Soc. 1923, p. 299 (1924 ).
:j: L epf dnus, Epirrhamphus un d B raclujctjrtus, The two former genera are known only fr om t he Seyche lles.
§ Baeus curvatus and P arabaeus ruflcornis , for t he latter of which a monotypic genus was erected . Both are

Scelionidae, subfamily B ae in ae , See Kieffer, Trans. L inn. Soc. xv, pp. 52,53, pl. 2, fig. 3, 1912.
Il Trans. Linn. Soc. x v, p . 105, 1912. The species to which the ex amples were referred is Chonocep halus similis

Bru es, and if this id entificati on was correct, t he insect may weil have b een accidentally in troduced from India or
elsowhere. But Mr Collin no w t ells me (in litt.) that much additionnl work has been done on this genus, and the
Seychelles specimens may provo event ually to belong to a species other than C. similis.
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within the islands as offshoots of endemie fully winged forms. Dr Perkins believes that
their origin can be explained, in almost every case, simply by disuse*. No better instance
can be chosen to point the contrast than the Coleopterous family Ciidao. In the Seychelles,
out of 19 species only 1, constituting an endemie monotypic genus, is flightless. In the
Hawaiian islands, out of 42 species many are flightless, 13 of these being grouped in an
endemie genus (Aptel'ocis), while, even in the non-endemie germs Gis, somespecies arc
flightless and appear to have the wings in different stages of degeneration. In Hawaiia
again, 184 out of the 204 endemie Carabidae are flightless, and the condition of the wings
was one of the principal characters used by Dr Sharp in the definition of genera. In the
Seychelles, out of the meagre Carabid fatma of 8 species (only 2 of which are endemie),
one only is wingless and it belongs to a widely distributed wingless section of the
family.

When we view the Coleoptera not merely of these insular fatmas but of the whole
world, it is seen that flightlessness is of very wide occurrence. Instances have been
recorded in at least 40 families, distributed among aIl the great divisions of the Order,
While Dr Perkins (as quoted above) regarded the cases of fiightlessness among endemie
Hawaüan beetles as explicable by disuse, a more recent writer on fiightlessness in
Coleoptera as a whole, Miss Dorothy J. -Iacksorr], considers that neither the direct in
fluence of environments in which the beetles no longer find the optimum conditions of
growth, nor the consequences of disuse, will account for the facts, but that the condition
has more probably arisen as a result of abrupt, heritable, germinal changes. Such a
mutational origin wouId explain the hereditary nature of the condition and the diversity
of shapes of the reduced wings, which are nevertheless constant in form in many species;
while special and restricted environments may have favoured the preservation of species
already apterous or subapterous, The Hawaiian islands, however, are a special case, in
which the state of the fatma and the environmental conditions arc exceptional.

By whatever méans the condition arose, the variety of situations in which flightless
species occur makes it (as Miss .Jackson points out) difficult to believe that flightlessness
is a positive advantage to them in relation to their environments, and" it seems probable
that in many cases the capacity or incapacity for flight is of little importance in deter
mining the survivalof a species." This l'uns counter to the idea, often advanced, that
the high proportion of f1ightless beetles in restricted environments, such as exposed
mountain tops and oceanic islands], is due to the wings having been rcduced through the
agency of natural selection, because in thcso situations the f1ightless state is positively
advantageous, as the insects might otherwise be blown away, Herc Dr Perkins and Miss
Jackson agree, for the former remarks that this theory could only, by any stretch of the
imagination, be applied to a single one out of the very many flightless Hawaiian species.
Nor can I possibly apply the theory to any of the fiightless forms scattered through the

* Fauna Hauxi iiensis, i, Introd. pp. xlviii-Iii.
t Trans. R. So c. Edinb. Iv, pp. G(i5-73fi, pl. i-vii, 1928. Miss .Inckson'a work has for its main thcme a wcevil,

Sitona hiepùlula, which is dirnorphic, and in whieh the brachypteroua form bchaves ll.':l a simple Mcndeliun dominant
to the macroptorous forro.

t Even if this high percentage has not beon directly produccd by thc insular habitat, isolation may have pre
served from extinction relicts, or species evolved from ancestral immigrants, which would have been cqually tlight
less if they had survived, or been evolved, in continental areas. See Miss Jaekl:lon's paper, p. 732, and the work of
J eannel there cited,
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fauna of the Seychelles. The mountains of the Seychelles, rnoreover, are densely forest
clad to the summit, with almost no bare exposed places from which insects, unwarily
taking to the wing, could easily be blown out to sea,

n, REDUCTION OF EYES.

Coleoptera. 'l'he quite blind and wingless Carabid, provisionally placed in Anillu8,
has been rnentioned. The wingless endemie Colydiid genus Paralqreus has the eyes re
duced to a single minute facet devoid of pigment*. In the wingless genus of Curculionidae,
Cycloterin'Ul3, 10 spccics of which are known, the eyes show a progressive diminution in
the first 8 spccies, are reduccd to a few facets in the ninth and are quite absent in the
tcnth. In the grotesque Scydmaenid Stenichmoteras (an endemie monotypic genus) the
eyes are small but very convex; they are kidney-shaped, and show no c1ear division into
separate facets even under a very high magnification]. The hind wings could not be
examined in this form, so I cannot say whether eye reduction and wing reduction go
togcther in this case. In other parts of the world many blind insects live in caves. This
cannot be said of any of the above, and, indeed, caves properly speaking do not exist
in the granite mountains of the Seychelles. But all these blind or semi-blind Seychelles
beetles inhabit the high damp forests, and probably live in dark places, though in some
cases not more so than many forest species which have eyes of normal size. Reference
has already been made to the concealed habitat of Cycloterinus, in or between fallen
dead leaves. The blind Carabid belongs to a group of hypogeal forms, though l have no
record as to how I found the single Seychelles example. It is noteworthy that Grouvelle,
who erected the genus Paralureus, mentioned that it recalled certain" subhypogeal"
insects of the Palaearctic fauna].

9. SMALL SIZE AND DULL COLOURING OF THE VAST MAJORITY OF
ENDEMIC SPECIESi SOME EXCEPTIONSi GREAT ABUNDANCE OF

MANY SPECIES AND RARITY OF OTHERS.

The native fauna of the Seychelles fully bears out aIl that has been written concerning
the small size, inconspicuousness, and sombre colouring of a high proportion of the
endemie insects in remote oceanic islands. More than 20 years ago, very soon after the
Expedition, and when impressions were fresh, I wrote as follows: "on first entering the
forests, one is ... liable to gain the impression that insect life is extremely scarce. At
first sight, the fauna is quite the reverse of evident. In . . . the Seychelles mountain
jungles, insects must be searched for with persistence and often by peculiar methods:
when found they are for the most part small or minute, and obscure in appearance. As
soon, however, as the nature of their hiding-places and the necessary particular methods
of search have beon discovered, there is revealed a number of individuals and a wealth of
forms which seem quito out of proportion to the small size of the islands§."

As regards the Hawaiian islands, Dr Perkins has stressed "the small size, hidden life
and special habits" of a high percentage of the endemie insects: "it is doubtful whether
to ordinary observers there is [with one exception] a single insect that would be considered

* Trans. Eni, Soc. 1918, p. 24, footnote.
t TraM. Linn. Soc. xviii, p. 215, pl. 20, figs. 14, 14 a, 1922.
t Trans. Ent. Soc. 1918, p. 6.
§ Trane. Linn. Soc. xiv, pp. 22, 23, 1910.



346 PERCY SLADEN TRUST EXPEDITION

beautiful The vast majority are utterly inconspicuous and unnoticed unless specially
sought for it is quite possible for a, casual observer to walk through miles of forests and
see not a single even moderately conspicuous insect*." Citations could be added from
writers on other archipelagoes.

In the Seychelles, putting aside widely-distributed non-endemie forms, some of which
have doubtless been introduced by human agency, thcrc arc extremcly few large or
brightly coloured insects. To illustrate this statement, we may begin with butterfiies,
only 3 species of which appear to be truly endemie, and none of them is as brightly
coloured as some of our common British species. The first, Etcplo ea 1nitrat, is a rather
large insect, measuring 70-80 mm. (about 3 inches) across the oxpanded wings, black with
white markings, and is tolerably conspicuous, as when, from the top of a rock, I saw
several flying over the fore st tree-tops; the second, Atella philiberti, belongs to a genus
related to ArgYn?~is,but its shade of brown is no brighter than that of SOIne of our English
"fritillaries," while it lacks their silver markings; the third, Parnara morelia, is a sombre
hued "skipper."

Of the 20 Odonata, 6 species and 1 subspccific form arc endemie, and several of these
are of moderate or large size, but not specially brilliant in colom'.

Nearly all the endemie Orthoptera of the mountain forests have dull hues, thongh
some (e.g. the stick-like Phasmids) are large. Severa] endemie genera and species of
Gryllidae inhabit the high forests, some of them rather large (the body 9-18 mm. long), of
remarkable form and with striking colour patternsj ; but their actual colours are duIl,
they live concealed and sorne, at least, are noeturnal. The Orthoptera do, however,
provide an outstanding exception to the rule, in the grasshopper Enoplotettix (Acriclidae)§,
a monotypic endemie genus, isolated taxonomicaIly, inhabiting the highest and dampest
forests. This insect attains a length of over 30 mm. in the male and 40 in the female; its
body is an extraordinarily vivid green, the tegmina are dark with a violet tinge and
yeIlowish veins, and the hind tibiae are bright blue in the male and brilliant red in the
female. Once, at least, I found a specimen sitting exposed on the thick moss covering
a tree trunk, but I saw too little of the habits of the species to decide whether the colour
ing is cryptic or the reverse. The former is possible, for the green of the body, though so
intense, may fit in harmoniously with the many shades of the tropical foliage.

Most of the larger Hymenoptera are non-endemie, e.q. the brilliant metallic green
Ampulex compressa, which frequents houses, is a common Oriental species, while the
single representative of the carpenter-bees (Xylocopidae) appears to be at most a local
race of a lYIadagascan species. But a fcw forms unknown elsewhere are fairly large and
conspicuous, such as Eumenes alluanuli, Crabro (Da8yproctus) scotti and Notoqonia sey
chellensisll. Of course there are minute Chalcidoid Hymenoptera with brilliant green
metallic colours, and many of the Diptera, such as the Dolichopoclidae, have bright
metallic coloration, though they are not large; but it is doubtful how many of these are

* Fauna Haioaiiens is, i, Introd. pp. xxxi, xxxii, l!)J3. The "one ex ception" referred to (wording in brackcts
mine) is the fine Vanessid butterfly, Pyrameis tammeamea.

t Erroneously recorded from Aldabra as weIl as the Seychelles, but real1y confined to the latter.
t For instance, Seychellesia nitidula; see Trans. Linn. Soc. xv, pl. 14, fig. 18, 1912.
§ Bolivar described the genus under the name Rhynchotettix (Trans. Linn. Soc. xv, p. 271, 1912) but, finding this

name to he preoccupied, he puhlished the new narne Enoplotettix, Bull. R. Soc. eepan, Hist. nat. xiii, p. 312, 1913.
1\ Several of the endemie wasps exhihit coloration unusual for their groups; see p. 367.
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truly endemie, and in any case they only conform to the type of colouring characteristic
of their groups in other parts of the world.

Among the Hemiptera there are insects of remarkable form, though the most striking
in this respect are sometimes the smallest and dulIest coloured, and very concealed in their
habits. But the Pentatomid genus Arnirantea, if truly endemie, is an exception, being
fairly large and displaying conspicuous yellowish stripes and spots on a black ground.

The vast majority of the endemie Coleoptera are small or minute, and dull-coloured.
Even in the Coccinellidae, diurnal insects living exposed, the species unknown outside
the islands are very small. Notwithstanding the tendency of certain families to great
size or gorgeous colours, or both, their endemie Seychellean representatives are not large
or very bright compared with the largest and most resplendent mernbers of the same
families in the world as a whole, or even in Europe. Of the few Buprestidae, two only
appear to be endemie, and these are not among the largest and most dazzling members of
the family. The Rhipicerid OalliTrhipis philiberti and the larger endemie Tenebrionidae,
though relatively large, exhibit the brown or black colouring characteristic of their
families, and live very hidden lives . Most of the native longicorns (Cerambycidae)
are relatively small, dull-hued, and rather delicate. Nearly all of the many endemie
weevils are small and dull-coloured ; even in the genus Cratopus, which includes moderately
large and very brilliant insects, the brightest coloured Seychellean representatives are
non-endemie specios. The few endemie Scarabaeidae are mostly small and sombre in hue,
but the endemie gCl1l1S P eriesosoma consists of rather large beetles which, though dark
coloured, do occasionally fly about in the open*.

What is lacking in colour and size in the endemie fauna is made up by a wonderful
diversity of form and structure, and by the profusion of individuals of very many species.
The wealth of form can, in a measure, only be appreciated by specialists, though it is
indicated to sorne extent by the illustrations in the systematic Reports. But a glanee at
the lists of localities in these Reports will show what large series of specimens were
collected in many cases. The shortness of the period of collecting-the most intensive
collecting of the endemie fauna all within eight months-has to be borne in mind, even
when full account is taken of the valuable instalments of material received from helpers
resident in the islands. The abundanee of individuals is best indicated by certain minute
Coleoptera confined to the mountain forests. In the genus Cerylon of the family Coly
diidae-a family specia1ly associated with endemie forests-87 examples of Cerylon
curtuluni were obtained; nearly as many were found of C. gardineri, a species living
mainly betwecn bases of leaves of palms and Pandanus, and as many as 35 were taken
from the leaf-axils of a single tree. Again, in the Anobiid genus N esotheca, also typical
fore st dwellers, about 275 specimens of a single species were collected. Of course, in a
great number of species, much fewer individuals were found, in many, indeed, only threes,
twos or unique examples. For instance, a rather striking Pedilid beetle (Eurygeniu.s
fragilicornis), not exceptionally small, was only seen on one occasion, when a pair was
swept from dense, low vegetation of native ferns and shrubs on the precipitous slopes of
the peak of Morne Seychellois. Other species, again, seemed to be distributed throughout
the forests, but always rather rare, such as N esohoplia senecionis, an endemie species (and

* In dull, wet weather; see Trans. Linn. Soc. xiv, p. 29, 1910.

TRANSACTIONS, VOL. XIX, PT. III. 45
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genus) of Scarabaeidae, associated with the endemie bush Senecio; for, although 25
examples of this beetle were collected, the captures were rather far apart, and I do not
remember beating more than one at a time from a plant. But enough has bcen written
to demonstrate that, despite the rarity of sorne species, there is no real Iack of insect
life in the endemie forests.

If an explanation is attempted, why so many of the endemie insects are small and dull
coloured, there is no reason to suppose that many more bright-coloured forms have
existed, but have been eliminated by natural selection. Attacks by cnemies should,
according to aceepted ideas, help to produce one kind of bright, namely warning, colours.
In any case, there are no data concerning enemy attacks on insects in the Seychelles,
though the possible effect of birds, reptiles and batrachians cannot be disregarded.

In a vast number of species, those with colours dull but not definitely procryptic,
or bright but not definitely warning, the coloration may be due to other causes,
and may affect the chances of survival of the species but little. 18 not a solution
to be sought in the eharacteristics of the insect faunas of tropical rain forests as a
whole, both continental and insular? These fnunas appear to be intluenced by factors,
biochemical and other, which tend to produce vast numbers of smnll and dull-coloured
species, with only a small proportion of large or brilliantly coloured forms, In small
islands the total fauna comprises but few species in comparison with those of moist
tropical continental areas, and the percentage of large or brilliant forms is, therefore, very
small indeed. Moreover, large or brightly coloured species may be less abundant in
individuals and, for this and other reasons, more Iiablo to extinction by various causes.

As to this question of proportion, it is doubtful whether the number of large and
gorgeous insects is any smaller, in proportion to the entire fauna in remote oceanic islands,
than it is in many other parts of the world, temperate as well as tropical. Without precise
statistics of the faunas of continental islands, of continents and of the world as a whole,
sueh a contention can hardly be proved or disproved. But if, for exarnple, the insect
fauna of the British Islands is taken as, in round numbers, at least 20,000 species (see
above, p. 317), how few of these, relatively, are large and brightly coloured! Even in
countries such as Brazil, where insect life reaches the acme of luxuriance, and which
provide classical examples of great size and brilliancy among insects, the large and gor
geous species are, doubtless, numerically but an insignificant fraction of the whole. Could
we survey in its entirety the fauna of the Amazons, of which but a tiny part is known, the
insects which excel in size and coloration would, as regards mere numbers of species, be
surely swamped by the almost fabulous number of small or minute, dull-coloured forms.
The mean of the sizes of ail the species of insects living on the globe to-day is probably
very small. The question may resolve itself, at least within certain limits, into one of
numerical ratio. What are the evolutionary factors that determine the limits of size and
coloration of species cannot be discussed here: but it seems that only an exiguous pereent
age of exeeptionally large and brilliant species are evolved, or, being evolved, survive.
If, therefore, in the faunas which are greatest numerically, the percentage of such forms
is very low, then invery small* insular faunas like those of the Seychelles and the Hawaiian
islands the number of large and bright species may dwindle, in proportion, almost to the
vanishing point.

* Small, that is, in comparison with the faunas of larger lands; not small relatively to the land area of the
archipelagoes in which they occur,
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PART III. ZOOGEOGRAPHICAL REVIEWS OF THE ORDERS OF INSECTS
AS REPRESENTED IN ALI. THE ARCHIPELAGOES.

In Part II the nature of the fauna of the Seychelles proper has been discussed under
soveral heads, The present part is devoted to brief zoogeographical reviews of the
Orders of insects represented in the faunas of all the islands explored. Such reviews are
neccssary because, firstIy, many of the systematic Reports eonsist entirely of descriptive
and taxonomie matter of which no summary has hitherto appeared, and, secondly, much
work pubIishcd subsequently has had ta be taken into account. In sorne cases authors
included introductions or summaries in their reports, and full weight is attached to their
views in the following pages. But, even so, modifications and additions are often necessary
in the light of subsequent advances in knowiedge, due to the authors themselves or
derived from other sources.

It is impossible to review the Orders on quite a uniform plan. While brief general
remarks on the Order as a whole suffice in some instances, other Orders-notably
Coleoptera, Diptera and Hymenoptera-require to be dealt with section by section or
even family by famiIy, but in these cases the more detailed statements are prefaced by
a short summary review of the whole Order.

As stated above, all the archipelagoes and islands are now being considered, not
mcrcly the Seychelles. Since, however, the Seychelles proper furnished far the greater
part of the material in aimost every group of insects, and in many groups and families
no representatives at all were collected in any of the coral islands, it is unnecessary
constantly to name the Seychelles. When, therefore, no islands are named, the Sey
chelles are meant, When a group of insects is represented in Aldabra or the other coral
islands, these are usually dealt with in a separate short paragraph,

Rodriguez. Allusions to the three Mascarene islands, Mauritius, Réunion (Bourbon)
and Rodriguez, are necessarily frequent, but a word of explanation of the rather numerous
comparisons with the fauna of Rodriguez may not be out of place. A large collection was
made there by H. P. Thomasset and the late H. J. Snell in 1918, much of which has since
been worked out concurrently with the Seychelles collections. The results have been
published partly in the Percy Sladen Reports and partly in a series of separate papers.
The insect fauna of Rodriguez is, therefore, probably better known as a whole than those
of the two Iarger and much richer Mascarene islands, and it is interesting to draw com
parisons between it and the Seychelles in those cases (e.g. Diptera) where the data are
available. The islancl is, like the other Mascarenes, volcanic. It lies about 1200 miles from
the Seychelles, a littie east of south, and is very isolated even from Réunion and Mauri
tius, being 365 miles east-north-east of the latter. It has an area of about 42 square
miles*.

THYSANURA AND COLLEMBOLA.

Carpenter considered the primitive wingless insects of the Seychelles ta be indeed
evidence of land connexions, pointing to ancient continental conditions. For if they had
been conveyed to the islands across the sea, we might expect to find many more species

... Excellont photographs and a recent general nccount will be found in A. J. Bertuchi's The Island of Rodriguez
(1923), and lista of the publications dealing with the Thomasset-Snell collection in Ann. Mag. Nat. Hist, (9), xii,
pp. 330,331, 1923, and Trans. Ent. Soc. 1925, pp. 537,538, 1926.

45-:1
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in the coral islands of the same region. The absence of the higher Suborder of Collembola
(Symphypleona) and of certain other forms indicates that the Seychelles land aren was
separated from the great land masses before these groups were able to spread so far. He
regarded the affinities of the Seychelles Apterygotes as Oriental rather than Ethiopian,
Sinee the publication of Carpenter's Report this view has been strengthened by the
discovery of a species, either identical with, or very closely related to, one previously
known only from the Seychelles, in Burma*. On the ether hand, in Handschin's workf
on Abyssinian Collembola, certain faunistic connexions bctwcen the spring-tnils of the
Seychelles and of eastern Africa arc pointed out.

As against 11 species of Thysanura and 17 of Collembola found in the Seychelles, the
coral islands are very pOOl' in these insects. Certain Thysanura (spccios of Acrotelsa and
lsolepisrna), occurring in Coetivy, the Amirautes, the Farquhar Group and Aldabra, may
have been introduced by human agency. No Machilidae, .Iapygidac or Campodeidae
(all of which are represented in the Seychelles) were discovcrcd, and only a single species
of Collembola (Axelsonia thalassophila, a rccf-haunting inscct known from the cast coast
of Madagascar), which was taken in Aldabra, For fnrthcr details the" Distributional
Notes" at the end of Carpenter's Report should be consnlted],

ORTHOPTERA.

Among the Blattidae, Dr 1. Bolivar commented on the gcnerally Oriental aspect of the
fanna, on the absence of certain genera characteristic of Africa and of certain tribes with
numerous representatives in Madagascar. Mantidae are represented by two widely
distributed subspecific for ms of an African species of Poiuspilota and by a third form now
treated as a distinct species, but very closely related ta the former. Phasmidae: the four
species of Carausius and one of Oraeffea are all endemie, the former composing a group
within an Indo-Australian genus, while OraefJea was, previous to its discovery in the
Seychelles, known only from the Australian Region; as ta the non-endemie leaf insects
(Phyllium) , the Seychelles and Mauritius are the furthest western outposts of a genus
extending eastwards ta the East Indies. It is difficult ta generalise about the saltatorial
Orthoptera; Dr Bolivar alluded ta an "Africano-Indian groundwork," but also stressed
the number of endemie forms, not merely species, since they include 7 or 8 endemie
genera. A genus of wingless crickets (8cottia) was erected ta contain 2 species, one re
stricted ta the high forests of the Seychelles and the other inhabiting the Chagos, while
a third has recently been described from Samoa; there is sorne doubt if they should all be
regarded as congeneric, but, if they are congeneric or even members of closely related
genera, their distribution is remarkable, especially as including the low-lying coralline
Chagos Archipelago§. The whole Seychelles fauna of these groups is in marked contrast
ta the number of African forms occurring in Aldabra and the neighbouring islands.

DERMAPTERA.

Of the 9 Seychellean species, putting aside 3 which are very widespread, 2 are Mada-
gascan, 2 are Ceylonese and South Indian, and 3 are restricted ta the Seychelles, 1 of

* Paronella [Microparonella]ftava; see Rec. lnd. Mus. viii, p. 564, 1917.
t 'I'rans, Ent. Soc. lxxvii, pp. 15-28, 1929.
+Proc. R. Iri8h Acad. xxxiii, B, no. 1, pp. 488qq., 1916.
§ See Chopard, Insecte of Samoa, Part l, fascie. 2, p. 30, 1929. Doubts as to the three species being truly con

generic have been expressed by Dr Uvarov,
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these last belonging to "an archaic apterous group, represented throughout the tropical
world by isolated species,"

Three widely distributed spccies were found in the coral islands. One (Borellia sflÛi),
taken in nearly all the groups of islands, occurrcd also in the Seychelles, but the other 2
(Labidura riparia, discovered in the Amirautes, the Chagos and Assumption, and
Ohelisoches morio, collected in the Farquhar Group) were not obtained in the Seychelles.

ISOPTERA.

Holmgren looked on the termite fauna of all the groups of islands as part of the
Madagascan fauna, which as a whole appears to have more in common with the Oriental
fauna than with the African. A number of genera, 3 of which are represented in the
Seychelles (one of them by species unknown elsewhere), are common to Madagascar,
Africa and India: while a series of others, common to Africa and India, are unknown from
Madagascar and the Seychelles. It was tentatively suggested that ancestral forms might
have spread outwards from Southern Asia to Africa and to Madagascar, but not at the
same time*. He stressed the importance of the discovery of strong colonies of one species'[
in the woodwork of the bottoms of lighters in the harbour at Port Victoria, as indicating
one way in which the non-endemie species could have reaehed the Seychelles, though
probably few termites have perrnanently established themselves in new countries by this
means.

EMBIOPTERA.

One species (genus Oligotoma) was found under purely natural conditions in the high
forests of the Seychelles and also in the low coralline Cargados group. It is apparently
distinct from any other species, and unknown elsewhere. It may be one of a small
number of forms restricted to this part of the Indian Ocean, but not to the Seychelles
proper. The genus is found throughout the warmer parts of the world, and a widespread
Madagascan and Oriental representative of it occurs in Aldabra,

PSOCOPTERA (COPEOGNATHA).

Special attention was devoted to collecting material of this Order, no member of
which had previously been recorded from any of the islands. Their abundanee was a
feature of insect life in the Seychelles forests at 1000-2000 feet above sea-level. Eight
out of the 27 genera represented, and 38 of the 47 species, were new to science. Of the
9 species previously known, 1 is East African, 1 from Madagascar, 3 from the Comaros
and 3 Oriental; but the possibility of recent introductions cannot be overlooked. The
scaly winged forms (Lepidopsocidae), feebly represented in northern latitudes but
abundant in sorne parts of the Tropics, account for more than half the species. Though
Enderlein was (1906) the author of an extensive work on the Copeognatha of Ceylon, he
finds very little in common between those of Ceylon and the Seychelles, and thinks
that the affinities of the latter will prove to be predominantly Mrican.

ANOPLURA (MALLOPHAGA).

Specimens of Esthiopterum subsignatum [Lipeurus subsignatus, Giebel], a species
parasitic on flamingoes (Phoenicopterus), were taken from examples of Phoenicopterus
minor in Aldabra, Otherwise no search was made for these parasites.

* See p. 382, second paragraph. t Coptotermes truncatus Wasmann.
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EPHEMEROPTERA.

Represented by a single species known only from Mahé, but belonging to a genus
(Hagenul~t8) recorded from the Tropics of both Old and New Worlds.

onONATA.

The 6 endemie species are divided, half and half, between the Suborders Zygoptera
and Anisoptera, the 3 former being all Asiatic, while the 3 latter are African and Mada
gascan, in their affinities. Despite this Oriental affinity of the reprcsentntives of the more
ancient and primitive Zygoptera, certain important Oriental genera belonging to the less
primitive Anisoptera are unrepresented in the fauna, The important Calopterygine and
Gomphine groups are also absent. The non-endemie Seychelles species comprise 2 purely
African, 3 common to the Ethiopian and Oriental Regions, 2 Madagascan species and
5 Oriental. The species collected in Aldabra and Assumption are, by contrast, almost
purely African. In the Chagos 3 species were collected, all occurring in the Seychelles as
well and all wide-ranging; and the same remarks apply to [) species found in Coetivy.

THYSANOPTERA.

A large proportion of the fauna is almost undoubtedly endemie, and the affinities
seem to be overwhelmingly Indian or Indo-Malayan, espccially ill regard to endemie
genera. Only 3 out of 22 are introduced foreign species, but one of thcse, a widespread pest
of cereals, was found to have invaded the high native forest. Though there is usually
relatively little in common between the endemie fauna of the Seychelles and that of the
Mascarene islands, yet 3 out of 4 Thysanoptera recorded from Rodriguez have apparently
Seychellean affiuities.

HEMIPTERA.

Notwithstanding the large number recorded from the Seychelles proper, few conclu
sions can be arrived at, as many of the forms belong to groups needing critical revision by
specialists before their biogeographical relationships can be made clear. There is good
reason to believe that a large proportion of the species and genera known only from the
Seychelles are truly endemie, These include some of the most remarkable, though often
the least conspicuous, manifestations of insect life in the islands. Such forms are narrowly
restricted to the endemie forests and allusion has been made (p. 337) to the association
of certain species with endemie plants.

Small sections of the Order considered by themselves afford indications of relation
ships, Thus, though the Fulgorid group Ricauiinae is well represented in the fauna, its
representatives seem to be rather isolated, and Distant commented on the absence of
certain dominant genera, common to both Oriental and Ethiopian Regions. Frederick
Muir remarked* that the Fulgorids known from Rodriguez have some affiuity with those
of the Seychelles, though less than with those of the other Mascarene islands. The ap
parent absence of certain families is noteworthy: e.q. Berytidae, Hebridae, Phymatidae,
Membracidae.

Despite the abundance of mountain streams the only aquatic bugs are 7 species of

• Trans. Ent. Soc. 1924, p. 463 (Feb. 1925).
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pond-skaters (Hydrometridae) and 3 species of true water-bugs (Heteroptera Gymno
ccrata). Of the former, 5 are referred to non-endemie species, 1 African, 1 Mascarene,
2 probably Oriental and 1 common to Africa and the East, while 2 are presumably
endemie, Thc truc wator-bugs are an endemie water-scorpion (Ranatra) and a Notonectid
widely distributed in the Orient, the Eastern Palaearctic and parts of Africa, both of these
living in mountain streams at 1000 feet elevation and higher; while another Notonectid
(Plea), found in the coast marshes of Mahé, is referred to an African species. The absence
of Naucoridae and Corixidae is remarkable; it is difficult to believe that the Seychelles
are too isolated, when several Corixidae are known from Rodriguez*, or that these insects
cannot hold their own against the freshwater prawns of the Seychelles, when a Ranatra
and a Notonectid can do so.

NEUROPTERA.

Four families are represented: Hemerobiidae by 1 East African species, also occurring
in Rodriguezf ; Coniopterygidae by 1 East African species; 1VIyrmeleonidae by 2 species,
1 known from Africa, the other only from Mahé; Chrysopidae by 7 species, 4 known
exclusivcly from the Seychelles and 3 only from the Seychelles and certain of the coral
islands (in one case also from Rodriguez). There is also one Chrysopid recorded solely
from the Chagos. It is, however, doubtful if the Seychelles Chrysopidae are part of the
ancient endemie fatma, particularly as they are not associated closely with the native
forests. The Chrysopidac of the entire Madagascar-Seychelles region, so far as known, have
little in common with those of Africa.

Besides the Chrysopidae found in the coral islands, 3 species of Myrmeleonidae were
collected in Aldabra: a widespread African form, occurring also in Farquhar, the
Amirantes and the Seychelles; a form doubtfully referred to an Afriean speeies; and a
species of the nearly world-wide genus Acanthaclisis unknown elsewhere.

The absence of any representative of the Suborder Megaloptera, and of the familles
Osmylidae, Sisyridae, Nemopteridae, Ascalaphidae and 1VIantispidae among the Plani
pennia, is to be noted.

TRICHOPTERA.

The 6 species, aIl endemie, represent as many genera. Four genera are endemie and
taxonomically isolated. Of the non-endemie genera, one is widely distributed in the
Old World, the other is Oriental and Indo-Malayan. AlI the speeies were found at high
elevations in mountain streams or marshy hollows (see p. 330, end of second paragraph).

LEPIDOPTERA.

The salient fact is the existence, in the groups Tortricina and Tineina, of an ancient
but highly specialised fauna in the Seychelles (sens. str.) and in Mauritius, Réunion and
Rodriguez. In the other divisions of the arder the proportion of endemie forms is very
much less.

Our lmowledge of this ancient endemie fauna is based not only on Meyrick's Report on
the Seychelles Tortricina and Tineina, but on his subsequentworks on those of Rodriguez

* Micronecta spp.; see W. E. China, Ann. Mag. Nat. Rist. (9), xiv, p. 449, 1924.
t Mlcromue timidus Hagen. This previously unpublished record from Rodriguez is based on material collected

by Thomasset and Snell in 1918.
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and Mauritius*. Taken together, these works indicate "a highly peculiar association,
formed on a very narrow basis, yet not including very primitive types." The Seychelles
have about 90 endemies of these groups, reprcsenting 43 genera, The peculiar family
Metachandidae figures largely in all these faunas, accounting for 16 out of 90 endemie
Seychelles species, 11 out of 22 endemie species recorded from Rodriguez, and 22 out of
55 recorded from Mauritius; yet no species is common to the Seychelles and either
Mauritius or Rodriguez, nor is any common to the two latter islands. Exeepting M eia
chamda, represented in all three faunas, the genera are also distinct and mostly endemie,
Meyrick considers that this family originated in the Indian region, where it has a few
representatives among a vast fauna; it reached the Seychelles and Mascarenes from the
Orient and there reached its greatest development of genera and species in the absence of
competitors, while a small extension later reached Africa, Certain characteristically
African genera of Lyonetiidae (Hieroxestis and, to a less extent, Oinophila) are also
important faunistic elements, which have reached the Mascarenes and Seychelles and
undergone considerable specifie but not generic development. Though the presence of
these groups of endemie forms argues the probability of the land areas having been
formerly much larger, it does not necessarily presuppose an unbroken land connexion.
Possibly these moths are descendants of wind-borne immigrants, in which connexion
Meyrick comments on the high proportion of species whose larvae fccd on dead vegetable
matter and (probably) lichens, and which can therefore establish thcmselves in a new
country more easily than species of restricted feeding habits.

As to the other sections of the Order, Fryer found the endemie specios nsually very
distinct and well separated from their allies, and many of them pcrtaining to continental
groups, not specially characteristic of océanie islands. The small proportion of endemie
species is instanced in the butterfiies, of which 14 species are known with certainty from
the Seychelles proper, but only 3 are endemie. The most striking is Eu/plo ea mitra, endemie
representative of a genus that is characteristically Oriental, with on1y a slender extension
into Madagascar and Africa; the other two bclong to genera abundantly represented in
both the Ethiopian and Oriental Regions]'.

The biogeographical relationships of the non-endemie species can be best grasped from
the general remarks of Fletcher and Fryer, The Chagos and Coetivy show a preponder
ance of species which are either Indian, or common to the African a.nd/or Indian and/or
Australian regions. In the Seychelles and Amirantes the proportion of purely Indian
species is very much less, that of species common to the African and Indian and/or
Australian regions is still very high, there is a considerable typically African element and
an appreciable number of Madagascar-Mascarene species. In Aldabra the non-endemie
species are all African and/or Madagascan (and the few endemies are probably related to
Madagascan species).

Lastly, many families are apparently unrepresented in any of these islandsj,

* Trans, Ent. So c. 1!J2:3, pp. 544-57 (Jan. 1!J24); op. cit. lxxviii, pp. aOU-23, 1!J30.
t Atella philiberti and Parnara gemella. The records of Euploea mitra from Aldabra are erroneous; seo Frycr

Trans. Linn. Soc. xv, p. 17, 1!J12.
:j: Important families unrcpresented-e-excluding small families confined to America or otherwise restricted in

range--are : Micropterygidae, Hepialidae, Sesiidae, Elachistidae, Cossidae, Arbelidae, Psychidae, Limaoodidae
Zygaenidae, Castniidae, Drepanidae, Lasiocampidae, Nemeobidae, Cymatophoridae, Eupterotidae, Notodontidae
Saturniidae, Bombycidae, Brahrnaeidae, Uraniidae, Syntomidae, Agariatidae,
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aOLEOPTERA.

Owing to the preponderance of this Order in the known fauna and the detail in which
it has been studied, it is necessary to consider it below group by group, and difficult to
do justice to the general conclusions in a brief résumé. Moreover, Coleoptera have aIready
been used to illustrate various general principles in the earlier sections of this work. Out
of the 60 families represented in the archipelago, 45 include elements believed to be
endemie. In perhaps rather more than a third of these the endemie species belong to
non-endemie genera, either world-wide or at any rate widely distributed in the warmer
parts of the Old World, and therefore give comparatively little indication of affinities. In
other families affinities are clearly marked, but they are mixed, forms with either Indo
Australian or Madagascar-Mascarene relationships being most numerous, those with
African relationships less so, In a few families the affinities seem to be almost exclusively
in one direction or the other: e.g. Pselaphidae, in which they are Indo-Australian to the
exclusion of any resemblance to the Madagascan fauna, and Cleridae, in which the reverse
is the case, the rclationships being Madagascan with a slight proportion of African. Sorne
close superficial resemblances at any rate (though how far they indicate real relationships
is uncertain) with forms occurring far to the south-east (Australia, New Zealand, New
Caledonia and the Marquesas) are exhibited by certain members of other families
(Soydmaenidae and Ciidae}, Sorne of the endemie Buprestidae are apparently western
outposts of genera mainly or entirely Indo-Australian (cf. the Phasmidae among Orthop
tera, The special1y Indo-Malayan affinities of the Seychelles representative of Rhipiceridae
are also noteworthy, and in Ciidae one curious genus (Tropicis) appears to be exclusively
Seychelles-Mascarene. Perhaps the most interesting endemie elements are those which
seem to be very isolated taxonomically, with no close relatives anywhere. In Tenebrionidae
the endemie genera are thus isolated, while the endemie species belonging to non-endemie
genera show a preponderance of Oriental affinities; certain of the endemie genera of
Scydmaenidae, Colydiidae, Lathridiidae, Hispinae, Curculionidae and Scarabaeidae
probably possess this quality of isolation. I should like to state positively that the
isolated elements are very ancient, or that the forms with Oriental affinities are more
aneient than those with African affinities (cf. Odonata), but unfortunately there is no
reliable evidence of the relative age of the various families of Coleoptera on which to base
such conclusions.

Among the endemie Coleoptera there are also examples of what may be termed
"freak" distributions; such are certain forms the only known close relatives of which
occur in the Hawaiian islands (see under Anobiidae). But a wide margin must be allowed
for the incompleteness of our lmowledge. Related forms, at present unknown, probably
occur in intervening areas.

Turning to the non-endemie species, we are confronted with the difficulty of dis
criminating between those which are indigenous or natural immigrants and those
introduced by human agency. Some species infesting cultivated plants or stored products
clearly belong to the latter category; these are usually very widespread if not cosmopoli
tan. Among the probably natural members of the fauna the preponderance appears to be
the reverse of what it is among the endemies, Madagascar-Mascarene and/or Mrican
species being represented among 26 familles, Oriental species among 17. In many cases

TRANSACTIONS, VOL. XIX, PT. III. 46
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there are Madagascan and/or African, as well as Oriental species of the same family;
but in Coccinellidae all the non-endemie species are Madagascan and/or Mascarene, in
Lampyridae the single species is Madagascan and African, while in the" click-beetles"
(Melasidae and Elateridae) the majority are Inde-Malay. There are endemie local races
of Madagascar-Mascarene, Afro-Madagascan or African forms in Cicindelidae, Lucanidae,
Scarabaeidae, and there is a form of a variable Oriental species among the Scaphidiidae.
There are again some "freak" distributions; e.q. the only Telephorid is a species occurring
in the Hawaiian islands, the single Anthicid is a littoral species recorded from Polynesia,
and one of the two Sphindidae is indistinguishable, externally at any rate, from a
European species. The two former are probably widely distributed but hitherto over
looked in intervening countries; the third may be a genuine case of extension southwards
from northern continental regions.

The Seychelles Coleoptera illustrate two further principles, namely that (i) sorne very
small and minute species are very widely distributed, and (ii) the Seychelles representa
tives of a family are often small and dull-coloured compared to their congeners in other
lands (e.g. Corylophidae, and cf. p. 347).

Although the coral islands have been very unequally investigated, the following table
of the numbers of Coleoptera known from the several groups is not without interest:

13 species, representing 10 families.

20 " 12"
14 " 9"

Chagos
Amirantes ...
Coetivy
Farquhar (ineluding Providence)

about
Cargados
Aldabra and neighbouring islands

18
8

93

"
"
"

12
6

26

"
"
"

Of course the same species in sorne cases occurs in two or more groups of islands, and
sometimes in the Seychelles as well. AlI the island groups have some very widespread
or even cosmopolitan species, sorne of which refiect the nature of the environment, e.g.
a Histerid found on rotten fish in Providence and another of the same genus on dead sea
birds in Cargados. Excepting Coetivy and Cargados, all the island groups have one or
more species unknown elsewhere, and some of thcse may be trnly endemie. These pre
sumed endemies belong mostly to widespread (in sorne cases world-wide) genera, but 3
new monotypic genera of Curculionidae wcre orected to include 2 spccies from Aldabra
and 1 from Farquhar. The numbers of these possibly endemie species are, respectively:
Chagos I, Amirantes 2, Farquhar and Providence :3, Aldabra and its ncighbours 26. (The
comparatively large number of species, and of potcntial endcmio forms, known from the
last-named f,'TOUp, is accounted for mainly by Aldabra itself.) Putting aside the almost
cosmopolitan species, the Aldabra fauna is almost exclusivcly Madagasoan and/or African,
and Afro-Madagascan affinities predominate among the endemie forms; the few specios
from Cargados include several Madagascan or Mascarene forms and only one definitely
Oriental; Madagascan or Mascarene species (and affinities) again predominate in the
Farquhar Group; the Amirantes and Coetivy give less clear indications, but seem on the
whole to exhibit a preponderance of Madagascan and/or African species, together with
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sorne the range of which embraces parts of the Oriental and Mascarene regions; the Chagos
have sorne Madagascan or Mascarene species and one or two Oriental forms.

Snnrns AnEPHAGA (CARAnoIDEA).

Cicindolidao: A Hingle rcpresentative ; local race of an Afro-Madagascan form of a widespread
specios.

Carabidae: Only 2 or :l possibly endemie: one of these, a minute blind and wingless form referred
by me to the Palaearcti c genus Anillus, has recently bcen examined by Dr Jeannel, who tells me it is
probably allied to certain E ast and So ut h African spcc ies which will cons t it ute a new genus, more
closely allied to t he Australian Illa/plumus than to Anillu8. F or the l'est, 4 out of the 7 species are
Madagascar-Mascareno anrl (in one case at least) Africnn as well. The Aldabra species are Madagascan
and/or African.

Dytiscidae : In the Seychelles 2 ende mie speoies of a world -wide genus (Oopelatus) , and 2 non-endemie
forms, one very wid espread and one East African*. In Aldabra, 10 species, ail Madagascan and/or
African, ex cept 2 very wid espread ; none of them known from any of the other islands, In the Chagos,
1 species, Southem P alaearctic and Ethiopian] . In Farquhar, 1 species , unlrnown elsewhere but
representative of a wid ely spread genus (Bùlessus) ; it is one of the very few (presumed) endemies of the
Farquhar Group (cf. Chrysomelidae ).

8ERms 8TAPHYUNOIDEA.

Staphylinidae : Affinities already discussed in detail (1922), but of 81 sp ecies known from the
Seyehelles proper , more than 30 are so far unknown elsewhere , and a conside rable proportion of these
is probably truly ende mie, Taking endemie and non-endemie forms together, there appear to be very
considerable Oriental affinities , a smaller degree of Madagascar-Mascarene rel ationship, and still
smaller African and Austrnlasian relati onships. One species of a world-wide genus is known only from
the Chagos, and an analogous case occurs in Aldabra, from which also an African species is recorded.

Pselaphidae : A very high degree of endemi sm both in spe cies and gen era. A complete lack of
rosemblance between those of tho Seychelles and of Madagascar, not a single genus being common to
the two; the Seychelles forms have pronounced Indo-Malayan and Austro-Malayan relationships, and
their morphological affinities must be sought in t he most eastern part of Continental Asia, the Malay
I slands and the margins of the Pacifie.

Scydmaenidae : A very high degree of endemism, 2 genera out of 5, and 14 species out of 15, being
unknown outside the Seychelles. The other 3 genera are world-wide. One of the endemie genera is a
bizarre and extraordinary form, apparen tly taxonomically isolated . One endemie species of Scyd
maenus has a close outward resemblance to a West Australian species. The only species lmown to be
non-endemie is widely di stributed in the Oriental and Mascarene regions.

Ptiliidae : The majority of the Seyc hellean species of these, the smallest of all Coleoptera, are un
known elsewhere . The 3 spec ies lmown from ether lands exemplify t he fact that sorne very minute
Coleoptera have an almost worlcl-wide distribution, one being known from the West Indies, one from
Madeira and the Canaries, and onc (a littoral insect) from New Zealand] ,

Corylophidac: In smallness of size only second to the prececling family , and the Seychelles species
are very minute even compared with their congeners in other lands ; Il out of 12 are unknown from
elsewhere, the twelfth being doubtfully referred to a form lmown from the Neotropical Region
(cf. remarks under Ptiliidae). There is also 1 spec ies known only from the Amirantes.

Scaphidiidae.: The few Seychelles representatives are probably all endemie exc ept one , a form of a
variable Ceylon species . One of the ot.hers, however, resembles a Mauritian form . Two of the genera
represented are world-wide, the third is at present unknown outsicle the Seychelles.

Histeridae: The endemie element is probably relatively small. No peculiar genera, Eight out of
15 species have, however, only been found in the Seychelles. Some of these 8 show resemblances
to, respectively, Oriental, Papuan and African species. Of the 7 non-endemies 2 are Madagascan,

* Bidessus sechellensis (roferrod to iLS B. peringueyi by me in 1912): see (Mrs) J. Omer-Cooper, Proc. Zool. Soc.
1931, p. 769.

t B idessus siqnatellus (refcrred to iLS B. thermalls by me in 1912): see (Mrs) Orner-Cooper, l.e.
t Compare remarks aboya, pp. 328. 356.
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2 Oriental (one of them a littoral species ), Ilmown from t he Hawaiian islands and 2 nearly cosmo
politan*. One other Madagasean species was found in Cargados .

SERI ES DIVERSICORNIA.

Nitidulidae: Out of 28 species, 14 lmown so far only from the Seychelles. No endemie genera, all the
genera very widespre ad excep t one (B rachypepll/s) apparently eonfined to t he Orien tal R egion . The
non-endemie species comprise Orien tal , Mudagascar-Mascarene, African an d subc osmo politan
elements. A remarkable feature is the presen ce of 5 species of minute insect s of t he genus Oyboce
phalus, its elf world -wide, t hough t hesc 5 are unknown outside the Seychelles']. 'l'h e few Nitidulidae
discovered in t he Chagos, Amirantes and Farquhar Gro ups are all non -endemi e and either vcry wide 
spread or (in t he case of Farquhar ) partly Mad agnscnn spec ies.

Cucujidae : 8 out of 17 speoies kn own only from the Seychelles . No pcouliar gcncra, all more or less
widely spread, excepting 1 (Prostominia) apparently Oriental; tho 2 represe ntatives of t his genus arc
almost certainly an ancient element in t he endemie fauna . The non-endemies incIudc seve ral wide
spread or even eosmopolitan species, and some kn own from Tropi cal Africa.

Monotomidae: 1 Madagascan species and 1 (Sh o(J llna poli ta) which is kn own from Christmas I sland,
Indian Ocean .

Ostomidae (Trogosit idae) : A single cosmopolitan spec ies in t he Seychelles. A single species,
known only from Ald abra, of a gellllR (AlindJ'ia) widely distributed in t he warnu-r parts of Africa and
Asia, and in Madagascar.

Erotylidae : Only 2 genera (Euxestlls and Eidoreus s are representcd . Of the spccies, 2 out of 4 are
widely dis t ributed , 1 is known from t he H awaiian islands, 1 on ly fro m t he R(~ycheIleR and possibly
truly endemie (for this family and Monotomidae, cf. l'l'marks on p. :{2H).

Cryptophagidae: 2 speeies, almost cert ainly truly endemie , of a gCllIlS (IJapalips) distributed in
aIl the warmer parts of t he world . A third speoies , belonging to a gelllls (Eur!lcratlls) of whi ch only
one other representative il' kn own , and t hat from ROllth Amr-r ieu , may not be ende mie.

Phalacridae : A Madagasean and Mascarene element seems evide nt here, Two of t he gencra repre
sented, and in one of t hese t he species also, are Madagascan and/o r Mascarcnc. Another genus is
represented by a spe cies very wide ly spread in t he Oriental R egion and kn own also from Madagascar
and North Australia ] ,

Mycetophagidae: 1 cosmopolitan speeies, and 1 speeies (pres umably endemie) of t he anomalous
genus Pro palticus , a number of representatives of which occur in varions regions fro m WeRt Afr ica to
Japan (though few of t hem have been described)§.

Colydiidae: The representatives of this family , which is almost exclusive ly nssociat ed with ancient
forests, in clude an important element in t he ancient endemie fatma. Of t he 24 Seychelles spec ies all
but 2 (an Oriental and a Madagascan species) are unknown elsewhere. T he same applics t o several of t he
genera, one of which (8 arothrias ) may weIl be a taxonomically isolated form . The other ende mie
species belong to genera aIl more or less widespread ; t he extraordinary insects of t he genus Axio
cerylon have congeners in West Africa, and that representing Thyroderus has congeners in Ceylon and
Japan. In AIdabra one new spec ies of a world -wide genus was discovered.

Notiophygidae: Several representa t ives of a genus (Aphanocephalus ) known in all the warmer
parts of the worId ; ex clusively for est dwellers; one of the spec ies is lmown from Mauritius, the l'est
only from the Seychelles.

Endomychidae: E xcepting T rochoideus desjardinsi, wid espread from Madagascar to t he Pacifie,
the 4 other represen tatives are probably t ru ly endemie.

~ In m y R epor t (Trans. L inn. So c. xvi , pp. 222-a4, 1913) l reco rdcd Bacanius am biquus only fr om t he Sey che lles,
but it bas also been recorded fr om E ngano (Schmidt, A nn. M u», Genova, xiv , p. li41i, 1804) ; fur t.hor , th is spocios and
B. inopinatus have been st a ted ta be allied ta Afriean species (Biekhardt, Arch. N aturg. Ixx vii, 1, p. 8, 1911). I must
also correct my statement (op. cit. p. 223) that n o member of t he genus AcritU8 W IlS known from Africa , Ils scvoral
had been recorded from that continen t (Bickhard t , op. cit. pp. 9, 10).

t See my footnote to Trans . Linn. S oc. xvi, p. llO, 1913.
:t: Pœrischius thoracicus Fleut. (noteroides Blackb.), orrone ously described as Parischius seychellens is sp.n ., Trans.

Linn. Soc. x viii , p. 235, 1922 ; sec Champion, Ann. Mag. N at. Rist. (9), xv, p. 39, 1925.
§ See Trans. Linn. So c. xviii, pp. 253, 254, 1922.
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Lathridiidae: 2 species unknown outsidc the Seychelles, one having a congener in the West Indies,
the other apparently a very isolated form taxonomically. Also 2 wide-ranging species.

Coccinellidae: Of the 5 speoies known only from the Seychelles, 2 belong to peculiar genera close to
Pharoscumnus (Pltarus) , the earlier known species of which are African, though it is apparently not
confined to that continent; the other 3 to nearly world-wide genera. The 5 non-endemie species are aIl
Madagascan and/or Mascarene. The absence of the phytophagous Epilachninae is noteworthy. Three
species are recorded from Aldabra, 2 Madagascan and African, l widespread. On the other hand, the
only species collected in the Chagos is Oriental.

Dermestidac: 4 very widesprcad or cosmopolitan forms ; a fifth (the type of a peculiar genus) is
only known from the Seychelles.

Hydrophilidac: Reference has aIready been made (p. 329) to theveryinterestingfiightlessendemic
genus Bourdonnaisia, which at first seemed very isolated taxonomically, but has since been regarded
as closely related to a genus occurring in both Oriental and Ethiopian Regions*. The 3 species of
Paromicrus are almost certainly endemie, but the genus is Oriental (Japan, Assam, Malay Archi
pelago). Another genus (Paroosternum, monotypic and resembling a Neotropical form) may also be
endemie, The remaining terrestrial Hydrophilidae are probably all immigrant or imported, and
include Oriental, Madagascan, Afri can and very widespread forms. The aquatic representatives of the
family ocCUI' almost exclusively in streams near the coast, and are Madagascan, African or even more
widely distributcd. The same may be said of the speeies occurring in Aldabra.

Heteroceridae: The only form collected, a Madagascan species, was discovered in Aldabra.

Rhipiceridae (Sandalidae), The single representative (Callirrltipis pltiliberti) is one of the larger
and more remarkable endemie insects. The genus is entirely absent from Africa (with the whole
section, Callirrhipini, to which it belongs) and is probably absent from Madagascar, from which
country there is only one doubtful record ; but it occurs in the Oriental, and parts of the Australian
and Neotropical Regions. Within the genus, the Seychelles speeies belongs to n particular group of
species and has its nearest allies in Further India, the Andamans, Sumatra, etc., while the Ceylonese
and Indian representatives of the same group are more isolated],

"Mn.lacoderms": The fragile Helodidae are unlikely to be introduced and the 8 speeies (ail con
fineel to the forests) are probably true endemics ; they represent 3 genera, 2 probably world-wide
(Scirtes, CypllOn) and l founel throughout the warmer parts of the world (Ptilodactyla). The single
Lampyriel occurs in Madagascar and Africa, the single Telephorid in the Hawaiian islands. Melyridae
are represented by 2 forms, both possible enelemics and of Oriental affinitiesj.

Cleridae: Putting aside 2 cosmopolitan forms, the remaining 5 are probably ail true endemies,
their affinities being mainly Madagasean (only l seems to have Oriental affinities§); 3 of the genera
represented have numerous species in Madagascar and the Comores and apparently aslighter extension
into Africa. There is a remarkable mimetic resemblance between the endemie monotypic genus
Anthriboclerus and an endemie genus of Anthribielae (Clemntltrib71s). A Madagascan and a cosmo
politan species were founel in Aldabra.

Lymexylonidae: A single species CMelitiomma insularei occurs in the Seychelles, the Amirantes
and Madagascar. The genus appears to be circumtropical.

Ptinidae: The 3 representatives of the world-wide genus Ptùius are all unknown outside the Sey
chelles, but little can be l'laid of their relationships,

Anobüdae: A noteworthy endemie element is includeel here. The genera. Nesotheca and Metatheca,
erected to include a complex of endemie Seychellean species, have Indo-Malayan affinities (the
former being actually represented in Tenasserim). Several of the other presumed endemies belong to
genera occurring in most parts of the world (one orthese species has apparently Madagascan affinities),
but the case of Miroeternus is extraordinary, since this genus was previously known with certainty
only from the Hawaiian islands, where it forms a large group of endemic species].

* See my footnote to p. 4, Trans. Linn. Soc. xix, 1926.
t F. von Emden, 3. Wanderversammlung Deutscher Entomologen (May, 1929), pp. 115-21.
t One of them is alluded to above (p . 332) as a variable endemie species.
§ Allochotes praelinensis Champion, described in a supplement to the Report on this family.
Il Soveral specios of Mirosternus dcscribed from Central America should probably ?,ll be ref?rred to another

gonus, 'I'here is, howover, in the British Museum an example from Ceylan of an undesoribed speCles, apparently a.
true Mirostemu«,
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:1: Dicercomorpha.
~ Sponsor.

Bostrychidae and Lyctidae: No endemie element, ail the 7 species recorded from the Seychelles
more or less widely distributed in the warmer parts of the world; an Afro-Madagnacan and a still more
widespread speoies were found in Aldabra.

Sphindidae : 2 representatives of the genus AS1)ùliphol'll~, one referred doubtfully to a European
species, the other presumably endemie. 1 am uncertain how far the distribution of the genus itself is
known, though species are recorded from the Palaearctic, Oriental and Australinn Regions.

Cüdae include an important endemie element. The remarkable and structurally distinct genus
Tropicis (with 2 endemie Seychelles speeies) is known only from the Seychelles, Mauritius and Rodri
guez. Two other genera, both monotypic* and more or less aberrant. in structure, arc almost certainly
endemie, as are also most of the species belonging to widely distributcd genera. Soveral presumably
endemie species of the world-wide geUlIs Ois show sorne degree of resemblance to African and/or
Madagascan species, and one strikingly marked and coloured form may (judging from descriptions)
resemble certain New Caledonian and New Zealand species ; the closeness of two other Seychelles
members of this genus to two species only known from the Marquesas lias nlso boen noted]. But too
much stress must not be laid on these resemblances, which may be snperficial and not indicate close
relationship. The only Seychelles species, 3 in number, aotually lmown to OCCI1l' elsewhere, have becn
recorded from (respectively) Africa and Madagascar, Madagascar and the Comores, and several parts
ofboth hemispheres. Only 2 species were discovered in Aldabra, one being very widesprend, the other
unknown from anywhere else but apparently Madagascan in affinities.

Buprestidae are poorly represented in all these islands, but the distribution of the speoies is
interesting. The Seychelles have 2 species unknown elsewhere, and 3 non-endemie species. The two
presumed endemies belong (i) to a genusj including sorne 14 other species, ail Oriental or Papuan,
distributed at various points from the Andamans to New Guinea, (ii) to a genuR§ ofwhich nearly GO
species are known, the majority from the Malay Archipelago, smaller numbers [rom Queensland, New
Guinea, Ceylon, East Africa ; if the Seychelles species are truc endemies, thcy arc intoresting outposts
of mainly Oriental genera (like certain of the Orthoptera mentioned above). Th e :3 non-endemies arc
(i) Madagasean, (ii) Afric an , Madagascan and Mascarene, (iii) Afri can, Mascarene and Oriental,
Aldabra has 2 species, both unknown elsewhere and possibly endemie, belonging (i) to a genm; [l known
from the Mediterranean, Tropical Afri ca , Madagascar, S. Asia and the Malay Archipelago, (ii) to a
genus'[l with many species in the Mascarene islands and Madagascar, but apparently confined to that
region.

Melasidae: 7 are known from the Seychelles, :3 being Indo-Malayan specics and 4 unImown else
where; the latter represent 4 genera** (i) unknown eIsewhere, (ii) recorded from aIl the great Regions
except Africa and Australia, (iii) exclusively Indo-Malayan, (iv) circumtropical, but with its greatest
development in the Indo-Malayan region. One of the speeies of the last (Fornax) is not strictly
confined to the Seychelles but was taken also in the Chagos.

Elateridae: In this family there is not only an endemie element in the Seychelles mountains, but
certain forms frequenting coastal vegetation occur both in the Seychelles and in severa l of the coralline
groups. The detailed distributional table in the systernatic Report']'] may he summarised as follows. The
Il species lmown only from the Seychelles reprcsent 8 genera, 3 of which are peculiar, while the other
5H are, respectively, (i) known from all the great R egions, but with far the greatest development in the
Oriental and AustraIian, (ii) circumtropical, (iii) mainly African with a few Indo-Malayan forms,
(iv) known from ail the great Regions, with many Indo-Malayan, African and Madagascan species.
The 8 non-endemie species from the Seychelles are; 5 Indo-Malayan (1 occurring also in Madagascar),
l known From the Comores, 2 circumtropical. Two of these non-endemie spccies§§ in the Seychelles,

* Dimerapterocis and Paratrichapus,
t K. G. I31air, Ann. May. Nat. tu«. (!J), xx, pp. lG7, 1G8, lfJ27.
§ Iridotaenia. Il Pseudocastalia.

** (i) Prolycaon, (ii) Xylobius, (iii) Oeratus, (iv) Eornax,
tt Fleutiaux, Trans. Ent. Soc. 1922, p. 399.
H (i) Alaus, (ii) Melanoxanthus and Conoderus, (iii) Pseplius, (iv) Porthmidius: the 2 spocies described under

Porthmidius arc catalogucd undcr Anachastue (Schcnkling, Col. Cat. Part 80, p. 183, 1925).
§§ Cardiophorus lutosus, Melanoxanthus puerulus,
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almost confined to coastal vegetation, oecur also in certain of the coral islands. Aldabra has 6 species,
3* being unlmown elscwhcre] (one of these belongs to a Madagascan genus, the second to a genus
largely Mndaguscan but also African and Indo-Malayan, the third to a world-wide genus); the other
three are all Madagascan and/or Comores species, Four of these Aldabra species (the 3 Madagascan
forms, and 1 otherwiso unlmown outsido Aldabra) were also found in Farquhar. One species was
colleetcd in Cargados, a Madagascar-Mascarene species of Oardiotarsus, but difIerent from the 2
ropresentatives of t hat genus found in Aldabra and Farquhar.

Throscidae : Occurrence in the Seychelles known only from a single specimen of a genus (Aulono
throscusï widely distributed throughout the warmer parts of the world.

SERIES HETEROMERA.

Tenebrionidae: The material of this important family studied by Gebien wa s ex ceptionally rich,
for besides 1166 spe cimens obtained by the P ercy Sladen Trust Expedition (and including sorne from
Rodriguez), 635 examples in the Berlin Museum, from several of these island-groups and from the
Comoros, were examined at the same time.

Out of 34 species found in the Seychelles proper, 21 are endemie (22 if the rather doubtful Pul
posipee, di scussed above (p. 331) , is included). Half of these (Il) belong to 7 endemie genera, all of
which are highly specialis ed and very peculiar, and none of whi ch is closely related to any genus
known in surrounding regions. In two of these endemie genera'[ Kolbe thought he detected affinities
with, respectively , Sou th America and New Zealand-s-southern clements spreading northwards from
an ancient An tarctic continentr--but Gebien (with additional data) has shown that there is no direct
affinity; the former is a case of membership of a group whi ch has members not only in South America
but also in Africa and Madagascar; in the latter case Kolbe was misled by one of those superficial
resemblances (so com rnon in this family) between taxonornically distant forms, namely, between an
endemie Seychcllcan and a New Zealand genus.

Whereas the cndemic genera arc very spe cialised and taxonomically isolated, the endemie species
belonging to non-endemie genc ra show a strong preponderance of Oriental affinit ies .

The non-endemie Seychelles species include sorne Oriental and Madagascan, and one African.
Gebien briefty compared the Seychelles Tenebrionidae with those of the Comores, from which it

appeared that t he latter islands are much poorer in endemie genera and that their endemie species
show a preponderance of Afro-Madagasean affinities.

Sorne of the more wide-ranging species found in the Seychelles occur in sev eral of the coralline
groups as well, and sorne spec ies were found in the coralline islands but not in the Seychelles. Out of
Il species collected in the Aldabra Group, only 4 are cornrnon t o these islands and the Seychelles ; of
the Il Aldabran speeics, it appears that !) are Madagascan and/or African, 1 is cosmopolitan and 1
known only from Aldabra and the Seychelles.

The smaller families of the series H eteromera have sorne representatives unknown outside the
Seychelles, most of whi ch are almost certainly truly endemie :

Cistelidae : A single species §, apparently allied to forms both in Madagascar and the Indo-Malay
region. Melandryidae: 2 endemie mono typic genera, one of which (lJIy cter01nil1w8, referred to on
p. 337 as exclusively ussociated with an endemie palm) shows resemblances to certain Madagascan
insects and also to n Holarctiogenus. Oedemeridae : 3 species , affinities apparently mainly Madagascan;
the Seychelles have 1 speeies in cornmon with Aldabra and another in common with Christmas Island
(Indian Ocean). Anthicidae : The only species is littoral, and occurs also in Polynesia. Pedilidae:
2 spe cies, both unknown outside the Seychelles and probably endemie, but belonging to a widely
distributed gCl1l1S with representatives in Afrloa Madagascar and India. Xylophilidae : 3 species, all
unknown outside the Seychelles, members of t he world-wide genus Xylophil118 (see p. 332 concerning
variation of one of them). Mordellidae: 1 species is widely distributed in the Oriental Region Il, the
other 9 are unknown outside the Seychelles ; they are essentially for est insects and probably endemie,
though belonging to very widely distributed genera.

* Elastrus aldabrensls, Cardiotarsus qardineri, Meçapenthe« diffonnÙJ.
t Except one which occurs in Farquhar as weIl.
t Camarothelops and Pseudhadrus.
§ Provisionally referred by Champion (1917) to Oacoplesia,
" Glipa tricolor Wied., describcd by Champion as Mordella peregrinator, sp .n.
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In Aldabra 3 of these familles are represented by 5 species, ail unknown elsowhere (except one
which occurs also in the Seychelles), but with almost wholly Madagascan affinities. One of the
familles (Monommidae) is unreprcsented in the Seychelles,

SERIES PUYTOPHAGA.

The Bruohidae ("pea-weevils," etc.) arc represented only by 2 introducod Oriental species, one in
the Seychelles, one in Aldabra.

Chrysomelic1ae : Many sections* of this vast family are altogcther unknown from any of the islands.
In the subfamilies Eumolpinae and Halticinae (flea-beetles) an endemie element is indicated in the
Seychelles, with some Austro-Malayan affinities, and also some forms probably artificially imported.
Galerucinae have only 1 representative in the Seychelles, a Madagascan species, probably imported,
but which has spread up into the native fore sts]. Cassidinae (tortoise-beetles) have 3representatives,
1 being unknown elsewhere, but allied to certain Madagascan inseets, the other 2 are Madagascan and
African. Hispinae : The Seychelles representatives are among the more curions and isolated endemie
elements of the fatma, being 2 monotypic genera, having some affinity with, in the one case, certain
genera distributed at varions points from Madagascar to Papua, and , in the other case, a genus oecur
ring in Madagascar and Tropical Africa. Aldabra has 5 Chrysomelidae, 4 of them unknown elsewhere,
but with Afro-Madagascan affinities, the firth an Afro -Madagasean spc cics occnrring also in the
Seychelles. In the Farquhar Group was found 1 species, unknown olsewhere, of thc world-wide
Halticine geml s Lonqitarsus (cf. under Dytiscidae) .

Cerambycic1ae (longicorns): Since almost ail pass their carly stages in olel wood, we shoulel expcct
ta find endemie forms in the native fore sts, and we are not disappointed. Several have becn mentioned
above (p. 337) as associated with dead wood of endemie trces. AIl the 3 great snbfami lies, Prioninae,
Cerambycinae, Lamiinae, are represented. Of the 15 endemie species , 4 arc placed in 3 genera']
believed ta be endemie (1 in each ofthe subfamilies) ; the first is placed near a group containing mainly
Indo-Malayan but also sorne Madagascan and Mascarene species ; the second near a genus (Noemia)
with many Madagascar and some Indo-Malay species, the third near a genus (Enes) known from
Papua and the Moluccas. The remaining endemie species are distributed among !.l genera. .Macrotoma
(s.l.) has many African and Oriental species, but the Seychelles (and Aldabra) species are somoti mes
placed in a section iHoiatomas apparently peculi ar ta Madagascar, the Mascarenes and Mrica ; Platy
qnaüuus is known from Mauritius, Idobrium only from Aldabra and the Seychelles, Anomoderus
apparently only from Madagascar; the other genera§ are widely distributed in bath Africa and the
Orient, in two cases in Madagascar and the Au stralian Region as weIl, in one case in nearly ail parts of
the world. The non-endemie species have been probably introduced by human agency, and include
Madagascan species, others common ta Madagascar and the Oriental Region, others known from
Africa or common to Africa and South Asia,

Aldabra has 7 species, of which 3 are apparently endemie, while the ethers are lmown from Mada
gascar or the Mascarene Islands or Africa. None of the Aldabra species occurs in the Seychelles.

Rodriguez : It is not eworthy that out of 12 species known from R odriguez only 3 occur in the
Seychelles, aIl widely distributed forms. But 2 out of 3 species believed to be endemie to Rodriguez
belong to genera represented in the Seychelles by other endemie species .

SERIES RHYKCHOPUORA.

Brenthiclae: The single Seychelles representative is allied to certain Madagascan species but
distinct.

Anthribidae: There is a rich endemie clement. The majority of the Seychelles Anthribids are
relatively small, which is also characteristic of the Anthribidae of Rodriguez, St Helena, New Zealand
and the north temperate regions. This relative smallness has been noted above in other Seychelles
Coleoptera (cf. Corylophidae). Though there are affinities with Africa and the Orient, the majority
belong ta a division of the family (to which ail the Anthribidae known from St Helena also belong)

* AIl the Eupodes and Camptosomes, and the subfamilies Lamprosominae and Chrysomelinae of Cyclica.
t Bee remarks in Proc. Linn. Soc. 141st Session, p. 22 (Jan. 17th, 1929).
t ParadandamiB, Micronoemia, Mahenes,
§ Oeresium, Obrium, Ooptops, Pterolophia, Hylli8ia.
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which is more abundantly represented in Madagascar than in Mrica or the Oriental Region. The
Madagaecan and Muscarene genera of this section are, however, largely different from those of the
Seychelles". One of the endemie genera (Scirtetinus) belongs ta a group with powers of leaping, and
these minute jumping Anthribids are a feature of insect life in the native forests, Other minute forms
bear a close superflcial resemblanoe ta the Seychelles beetles of other families, the strongest likeness
being between the endemie genus Oleranthribus and the Clerid Anthriboclerus.

Only one species, an Afro-Madagascan form, is known from Aldabra.

Curculionidae: It is impossible in a few lines ta do justice ta this great family, of which 112 out of
125 recorded Seychelles species are known only from the islands. Several groups, notably the section
Phoenicobatina, are referred to (p. 326, subsection vi) as constituting large assemblages of endemie
species in a few end emie genera, contrary ta the ordinary Seychelles condition of many genera
represented each by very few species, Weevils also figure prominently in the section (no. 8, p. 343) on
flightless endemie insects, and again in the sections on insects associated in special ways with endemie
plants (no . 6, pp. 337-8). Though flightlessness is well represented among the Seychelles weevils as a
wholc, there is a singular dearth of flightless forms in one section (Cryptorrhynchina) where they might
have been expected to occur. Most or all of the Phoenicobatina and the representatives of certain other
sections'] are probably attached ta endemie palms, among the foliage or between the leaf-bases of
which various species were found. While same sections'[ of the family are represented entirely by
endemie species or include many such, other sections§ are represented by introduced species, or by
species which, even if endemie, belong to genera occurring in the Oriental Region, Madagascar,
Africa, or even more widely. The large development of the section Cossonina, with many endemie
genera and species, is an interesting parallel to the state of things in other remote islands, bath
tropical and temperate, e.q, Hawaii and St Helena, and also in New Zealand-a condition which may,
perhaps, be partly accounted for by the attachment of these insects ta the soft wood of palms, tree
ferns and other plants forming an important part of the floras of these countries. The onlyendemic
Calandrine (Eugnoristus braueri) , a rather large and conspicuous form often found in the decayed
outer leaves offelled Verschaffeltia-palms, belongs to a genus apparently confined ta Madagascar, the
Mascarenes and Comoros.

The most conspicuous weevils are the winged Otiorrhynchines of the genus Craiopus, which has its
centre in the Mascarene islands, where many endemie species occur, while apparently much fewer are
known from Madagascar, some also from India, Africa and the Comoros: in our area there are 3
species inhabiting coast vegetation (Tournefortia, etc.), 1 being common to the Seychelles and ail the
coralline islands, the second lmown only from the Seychelles and the third only from Aldabra; in
addition the Seychelles have 3 inland (mountain) species,2 of whieh are endemie while the third is
the Madagascan species referred ta elsewhere (pp. 318, 338) as responsible for the destruction of the
capucin tree.

As ta the coral islands, 9 species (including the two Oratopus just mentioned) are known from
Aldabra and 5 of them from nowhere else (except, in one case, Farquhar); new genera were erected
for 2 and the others belong, respectively, to a Madagascan, a Mascarene and an Oriental genus; the
remaining species include 2 African forms and the cosmopolitan Oalandra oryzae. Besides Oratopus
adspersus, which occurs in all the islands, the nearly circumtropical Oryptorrhynchus 7nangiferae was
found in the Chagos; a new species of the world-wide genus Barie in the Amirantes; and a Ceylonese
form (Oxyde1na fusiforme) in Cargados.

Platypodidae and Ipidae (Scolytidae, bark-beetles): The former are represented by a single
species of Platqpu«, occurring also in the Philippines and Moluccas: 24 species of the latter were
found and 8 described as new, but all belong ta genera more or less widely distributed. The species
known from elsewhere inclnde Madagascan, Oriental and very widespread or even cosmopolitan
species. Those unknown elsewhere belong to the genera Oryphalus, Orqphalomorplvus, Xyleborus (only
1 species out of 9, the others being all non-endemie), Dryocoetes and Ooccotrypes; Oryplwlmnorphus is

• The Anthribidae of Rodriguez were subsequently worked out by the same author (Dr K. Jordan,Not1ÏtaI68
Zool. xxxi, pp. 227-30, 1924). They amount to ten speoies, six of whioh are unknown from elsewhere, and three of
theso belong to genora whioh ooour in the Seychelles,

t Trypetina, Antliarrhina,
t E.g. besides those montioned, also Cossonina, Cryptorrhynchina, Hylobiina, Anohonina..
§ Attelabinae, Calandrinao; also Barina, Oyladina,

TRANSACTIONS, VOL. XIX, PT. III. 47
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apparently recorded only from Madagascar, the other genera occur in several of the great Regions. In
the same Report was described a remarkable monotypic genns of uncertain position (SciatropltU8),
found only in association with the coco-de-mer (sec p. 340), which may well be an isolated endemie
element in the fauna,

No members of these two families were collected in the coral islands".

SERIES LAl\IELLICORNIA.

Like the Adephaga, this series has a relatively small representation. Passalidae are quite absent.
Lucanidae are represented only by 2 species of a gemls (Figulus) widely distributed in the warm parts
of the Old World ; one is endemie, the other a local race of a Madagascar-Mascarene species. Among
the Scarabaeidae, the absence of indigenous mammals (except bats), and consequently of their
excreta, accounts for the dearth of dung-beetles ; there are no large Coprinae, and 7 out of the 9
Aphodiines are either Madagascar-Masoarene (and in some cases African too), or even more widely
distributed, but this group does include two remarkable endemie forma] mentioned elsewhere as
inhabiting the spaces between the leaf-bases ofpalms. Of Dynastinae, there is a local island race of an
African rhinoceros beetle[. Melolonthinae are represented by an endemie monotypio genus associated
with the bush Senecio (see bottom of p. 337 and of p. 347), and by the 2 species of an endemie genns
(Perissosomas , segregated in separate islands (see p . 331); Rntelinae by a Mascarene species of
Parastasia and a very widespread form (Adoretus 1'CrS'1lf1I S) which damages l'ose trees ; Cetoniinae by
2 species, both eommon to the Oriental and Mascarene Regions and probably introduced.

Aldabra andneighbouring islands: 7 species, only 1 occurring in the Seychelles (and that repre
sented by a different race) ; 2 Cetoniinae (representing the genera 1I1ausole01J8Îs and Oxythyrea) form
an African element, and one has aetually been recorded from the African coast ; 3 other species are
Madagascan § and one Il, representing a genus otherwise confined to Madagascar, is known only from
Astove.

Chagos: A Madagascar-Mascarene Aphodiine iSa-prosite« Iaticepsi, also the widespread Adoreius
versutU8 and the Indian-Mascarene Cetoniine Oxyeetonia »ersicolor; these all occur in the Seychelles as
well and the last named was found in Farquhar.

The families enumerated in the last footnote on p. 324, with the addition of Silphidae,
Monommidae and Aglyoyderidae, constitute a list of those unknown in the Seychelles proper.

STREPSIPTERA.

No Report on this Order has been published, and it is only quite recently that the
presence of these insects was detected by the late Frederick Muir on certain of the endemie
Hemiptera-Homoptera. In letters dated 1929 and 1930 Muir reported that the type
specimen of Carmentalia biformio Distant (a female from Mahé, subfamily Ricaniinae)
bears a large male Stylops on the abdomen in a position normal for these parasites; while
the type-specimen of 1vinga f,ypica Distant, from Mahé (a form placed by Distant in
Lophopinae but removed by Muir to Issinae), bears a large female Stylops in an abnormal
position at the side of the base of the abdomen. As remarked above (p. 321), the host
species are such exceptional forrns within their groups, that the parasites when studied
should be of exceptional interest.

HYMENOPTERA.

The absence of the Subordcr Symphyta, the paucity of Ichneumonidae and Cyni
poidea (and lack of gall-forming species among the latter), the occurrence of peculiar

* Except one damaged specimen (Triarmocerus sp . 1) in Coetivy.
t Representing the genera Ataenius and Oxyomus.
t Orycte8 7lW1UJcerOB var. insularis (Coq.); BeeBertin, Ann. Soc. eni, France, lxxxix, p. 80, 1920.
§ Phaeocrous ineularis, Temnorrhynchus truncaius, Oomaserica granulipenniB.
Il Lonchotus astoueneie.
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local forms of certain widely distributed ants, the fewness of Vespoidea and Apoidea, and
the existence of a rather abnormal colour-scheme in several endemie species of Vespoidea
and Sphecoidea, are points of more general interest.

Endemism and zoogeographical affinities are best dealt with under the several
sections of the Order. But it may be briefly added that there is just as powerful a contrast
between the hymenopterous faunas of the Seychelles and the Hawaiian islands as that
(dealt with in section 3, p. 322) existing between their coleopterous faunas-perhaps even
more so. Leaving out of account the parasitic sections and the ants, the Vespoidea,
Sphecoidea and Apoidea are represented in the Seychelles by very small and fragmentary
assemblages of species, while in the Hawaiian islands there are great complexes of
endemie species under these heads. Thus, under Vespoidea, in the Seychelles (s. str.) there
are (excluding Bethylidae) but 4 species, representing 4 genera and 3 familles, and 2 of these
species are not endemie: while in Hawaiia the Eumenidae alone are represented by over
100 endemie forms, included in Odynerus and certain endemie genera. In Sphecoidea, the
Seychelles have only 12 species (endemie and non-endemie together) representing 7.genera,
and the 5 species believed to be endemie represent 4 genera; in Hawaiia there are at least 18
endemie forms of Crabronidae alone-a family numbering only 2 members in the Sey
chelles. Apoidea are represented in the Seychelles by Il species belonging to 7 genera,
and the 6 species believed to be endemie represent 5 genera; Hawaiia possesses more
than 50 endemie species of a single genus of Prosopidae-a family of bees quite unknown
in the Seychelles or any of the neighbouring islands-besides certain non-endemie species
of other families, These great endemie assemblages of Hawaiian Hymenoptera, believed
by Perkins* to have originated from a very few ancestral immigrants, constitute a
phenomenon to which there is no parallel whatever in the Seychelles.

The Suborder Symphyta or Chalastrogastra (sawflies and associated forms) is entirely unrepre
sented, as also in the Hawaiian islands. These insects are very poorly representcd in sorne other
tropical countries (e.g. Ceylon) and sorne sections, at any rate, are definitely more abundant in numbers
of species in northern latitudes.

In the parasitic sections, Evaniidae are represented by a single cosmopolitan species, parasitio on
the eggs of cockroaches. Ichneumonidae arc represented by 15 species in the Seychelles, Iû of which
were described as new, the others being referred to African, Madagascan or Oriental species; one of the
presumed endemies (Eclühromorpha rufa Cam.) was a particularly common and conspicuous member
of the hymenopterous fatma in the mountains. Thrce other forms, referred to African, Madagascan or
Oriental species, were taken in certain of the coralline islands; Il out of the total of 18 known from ail
the islands are Ophioninae, 5 are Pimplinac, the Cryptinae and Tryphoninae are represented by 1
apiece, and Ichneumoninae are unrepresentcd. The Braconidae (as explained above) have not been
studied, excepting certain sm all sections'[ ; they are probably more numerous in species in the islands
than Ichneumonidae, a condition apparently the reverse of that obtaining in faunas such as the
British. The relative scarcity of Ichncumonidae in tropical faunus and their great abundance, both in
species and individuals, in high latitudes, has been often remarked].

The Chalcidoidea amount to 93 species representing 69 genera; 91 species taken in the Seychelles,
1 in both Seychelles and Cargados, and 1 in the Chagos. 77 species and 22 genera were described as
new, but in the present state of Imowledge of this group it is impossible to cstimate how many are

* See Eauna Hauxiiiensis, Introd. pp. lxxiii sqq.
t Four species described by P. Cameron, Trans. Linn. Soe. xü, pp. 82-5, 1907, others by D. S. Wilkinson, Bull.

Ent. Res. xxii, p. 75, 1931, and Trans. Ent. Soc. lxxix, p. 523, 1931.
:t: Cf. remarks by G. L. R. Hancock in a "A winter entomologicaI visit to Central BraziI," Entomoloqist, lix,

p. 168, 1928. It can aIso be pointed out that in Britain between 1500 and 2000 species of IcImeumonidae are
reeorded, as compared with nearly 3600 species of Coleoptera; in the Seychelles, onIy 15 species of IcImeumonidae,
as against 698 CoIeoptera.

47-2



366 PERCY SLADEN TRUST EXPEDITION

endemic*. Many are probably not, especially as a rather large proportionwas found among non-endemie
vegetation at lower altitudes and near the coast. Several of the previously known species are European.

Cynipoidea are feebly represented by only 7 species, all described as new. AIl belong to the parasitio
sections (Eucoilinae 6 species, Charipinae 1) and are small compared to many of the representatives of
these groups in the great continents (cf. certain families of Coleoptera, p. 356). No gall-making forms
were found, which is less surprising when it is remembered that 85 % or more of the known gall
making Cynipidae of the world affect Que1'cus, and about 7 % Rosa, neither of which figure in the
native flora of the Seychelles, while the residue affect mainly Compositae, which are not very strongly
represented and have only 2 endemie species in the Seychelles.

Under Proctotrupoidea 66 species were enumerated, all described as new, but this includes 3
species of Dryinidae and 7 of Bethylidae, neither of which arc usually placecl in this superfamily now.
Apart from these, all the principal familles (except H eloridae and Proctotrupidae, s. sM'.) are repre
sented, Ceraphronidae by 2 species, Scelionidae by 30, Diapriidae by 13, Belytidae by 7, Platy
gasteridae by 4 (representatives of seve rai of these families are known to parasitisc the early stages of
Diptera, while Scelionidae are largely egg-parasites of insects of seve rai Orders), Many genera are
represented, and Il new genera were described, perhaps not with adequate grounds in every case. The
great majority of species were collected in the endemie forests, but sorne near the coast and others in
both cultivated country and forest. Sorne were abundant and eharacteristio members of the assemblage
ofsmall and minute forms comprising so large a part of the insect fauna. Threeofthe specieshavesince
been discovered in South Africa.], and others will doubtless be found to occur in other countries besides
the Seychelles. Also a genus (Oriscelio), erected to contain a single Seychelles species, has been found
to have at least one representative in South Afriea, though this is distinct from the Seychelles species.

Formicoidea: taking aIl the groups of islands together, and counting named subspecies and races,
about 52 distinct forms have been recorded. AIl the great subfamilies (except Dorylinae) are re
presented, Ponerinae by 7, Myrmioinae by 25, Dolichoderinae by :3 and Formieinae by 17, named
forms. Many are widely distributed, but in the Seychelles, Farquhar and Aldabra there are peculiar
subspecific forms of widespread species (see p. 335). Of aotual species unknown from elsewhere there
appear to be st : all in the Seychelles proper , and nearly all from the mountain forests-though sorne
non-endemie forms have also invaded the latter to their highest parts. The non-endemie forrns are
Madagascan or Mascarene, Oriental, East African or even wider spread. Sorne are cosmopolitan
forms doubtless introduced by human agency.

Vespoidea : The finding ofsorne Bethylidae in the Seychelles is mentioned above. The only Scoliidae
were taken in Aldabra and the neighbouring islands; 2 Madagascan and 1 African species. Eumenidae
are represented by Eumenes alluaudi and 3 species of Odynerus ; the former is endernic to the Seychelles
and seems rather isolated arnong its congeners §; the nests are often made in houses and this wasp
was not seen in the highest forests, The 3 Odynerus comprise (i) a species occnrring in the Seychelles,
Amirantes and Mauritius, (ii) an Afro-Madagascan spe cies found in the Chagos, (iii) a species known
only from Farquhar and Aldabra. Vespidae are represented by a single widespread Oriental Polistes Il,
which was found in the Seychelles, Chagos and Amirantes; in the Seychelles this yellow wasp occurred
mainly in cultivated country, not in the high forests; 2 specimens were watched, each kneading with
mandibles and front feet a moderate-sized caterpillar into a ball. Only a single representative of
Pompilidae was found; a Madagascan species, captured in the Seychelles.

* Eunotomyia, described by Masi as a new genus, has proved to be synonymous with 'I'omocera Howard, and the
species E. [estiva Masi is probably a variety of T. californica Howard: sec Masi, Boll. Soc. ent. Ital. Ix, p. 56, 1928.

t Macroteleia uersicolor and M, flavigena, teste G. E. J. Nixon, Eos, vii, p. 379, 19i1!. Mr Nixon has allio found
Hadronotus saxat il is among South Afriean material, though the record is as yet unpublish cd .

:1: Strumigenys scoüi, Terataner [Atopomyrmex] scoui , Vollenhovia piroskae, Solenopsis sesfchelleneis, Crematoqaster
gibba, Pheidole brau eri, Prenolepis m itcta, Camponotus thom asseti ; A toponujrmex 60 flow to light in the for ests of
Silhouette. Th èse species are sti ll recordcd on ly from the Seychelles in Whcelcr's "Synonymie List of tho Ants
of the Malagasy R egion," Bull. Amer. Mus. Nat. R ist. xlv, pp. 1005--55, 1922.

§ Bequaert (PSYCM, xxviii, pp. 160-4, 1921) expressed the view that this spccies is structurally isolated in
itB genus; later (Ann. S. Afr. Mus., xxiii, p. 567, 1926) he treated it as derived by geographical isolation from
the widespread E. maxillosus. 1 doubt the accuracy of the record of this species from GIorioso Island, since it occurs
in none of the other coral islands of the region.

Il P. 'TTUJ,C(J,ensis F., treated as distinct from P. hebraeusF., for reasons given in Trans. Linn. Soc. xv, p. 44, 1912, but
sometimes regarded as a subspecies of the latter (sce Dover, Journ, and Proc. Asiatie Soc. Bengal, xx, p. 303, 1924).
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Sphecoidea: 7 families of the solitary fossorial wasps are represented by an aggregate of 21 species,
in aIl the island groups taken together. Twelve speeies occur in the Seychelles, and 5 appear to be
endemie, but belonging to genera (Notogonia, Pison, Rhopalum, Dasyproetus) which occur throughout
the world. The non-endemie Seychelles species include Oriental, Madagascan and even more widely
distributed forma, The brilliant metallic-green Ampulex compressa, seen about hou ses in Port Victoria,
etc., is a common Oriental insect, and Trypoxylon errons , which nests in nail-holes in walls, occurs in
Mauritius and Zanzibar. The mud-dauber wasps of the genus Seeliphron are reprcsented by S.
hemi/pterum, known from Africa to the Pacifie, and by one of the metallic-blue species (S. madecassum),
a Madagascan insect, It is interesting that a distinct species of the metallic-blue group (subgenus
Ohalybion) occurs in the Chagos, S. benqalense, a widely spread Oriental and Australian form, but also
occurring in R odriguez and Mozambique*.

Aldabra and its neighbours have 10 species, only 2 of which (both Madagascan) are common to
these islands and the Seychelles. The remainder are mostly Madagascan or Mascarene and/or African,
in a few cases Oriental as weIl. They include representatives of 3 genera (Ammophila, Oerceris,
Bembex) unknown in the Seychelles.

Several of the endemie Seychelles species, both Vespoidea and Sphecoidea, have the light markings
a striking reddish-chrome colour instead of the yellow displayed by their congeners , while widely
spread species retain their normal huet.

Apoidea: Out of Il species (representing 7 genera) known from the Seychelles , 6 are unknown
elsewhere. One of these probable endemies, described as Sphecodesseotti , has been recently examined
by Blüthgen and found to belong to Eupetersia, a genus characteristic of mountainous regions in
East and South Africa and occurring also in Madagascar; E. seotti is close to certain Madagascan
species. The endemie Halictus mahensis , though a member of a world-wide genus, belongs to a group of
species distributed in Africa and the Orient , but Blüthgen t ells met the E thiopian and Oriental
Halictine bee faunas are very closely related. The other 4 possible endemies belong to 3 genera
(Oeratina, Lithncrqus, jfegaehile) occurring in several or most of the great R egions ; the endemie
M egaehile occurs also in Farquhar and has a representative form, treated as a local race, in Aldabra.
The non-endemie Seychelles species comprise a carpenter-bee (Mesotriehia) considered to be a local
race of a Madagascar species ; 2 leaf-cutter bees (Megaehile), one Oriental and Mascarene, the other
African and Mascarene, and certain Afro-Madagascan subspecific forms of Apis mellifica, found also in
Coetivy, the Amirantes, the Chagos and Cosmoledo.

Besides the M eqachileand the A pis just mentioned, 5 other species are known from Aldabra and/or
its neighbours. One is a Madagascan species of Anihopora, the others are aIl unknown outside these
islands. Halietusaldabranusis (teste Blüthgen) really referable to Nomioùles, and close to a Madagascan
species. The other 3 belong to genera (Halietus, Oeratina, Heriades) ail of which are distributed over
the Ethiopian and Oriental, as weIl as others of the great Regions.

Families of which no representatives are known from any of these islands are (besides the entire
section Symphyta and the Stephanidae) : Vespoidea: Mutillidae, Thynnidae, Trigonalidae, Sapygidae,
Chrysididae, Masaridae. Sphecoidea : Nyssonidae, Mellinidae , P emphredonidae, Oxybelidae, Apoidea:
Prosopiclae, Colletidae, P anurgidae, Ste liclidae, Nomadidae, Euglossidae, Bombiclae.

DIPTERA.

So much attention has bcen focussed on the study of this Order, mainly through the
efforts of Dr C. G. Lamb, that the principal families are given detailed consideration
below. But sorne conclusions may be summarised here. Out of 38 familles represented
(in ail the island groups taken together), 23 may be considered as probably, and a further
9 as possibly, including endemie elements, while the remaining 6 include no such element.
Of the first 20 familles represented (i.e. to the end of the series Aschiza) 13 almost certairùy

• Sceliphron convexum F. Smith, described from Rodriguez, is identical with S. bengalense. For the record from
Mozambique, see Arnold, Ann. Transvaal J1.fus. xii, p. 240, 1928.

t Eumenes alluaudi, Odynerus seychellensis and Dasuproau« scoui. See Turner, Trans. Linn. Soc. xiv, p . 374,
1911; Moade-Waldo, op. cù. xv, p. 44, 1912; Bequaert, Psyche, xxviii, p. 163,1921.

t In severalletters dated May and Joly, 1931.
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and 5 possibly comprise endemie elements. These figures may be compared with those for
the Hawaiian islands, in which approximately 26 families are represented and only 10
are believed to contain endemie forms.

Most of the species presumed to be endemie belong to widely distributcd, if not world
wide, genera, but genera unknown elsewhere occur among the Psychodidae, Cccidomyii
dae, Mycetophilidae, Sciaridae, Bibionidae, Stratiomyiidae, Doliohopodidae, Ephydridae,
Ortalidae, Drosophilidae, and Tachinidae; except in the case of Cecidomyiidae and
Dolichopodidae, all these genera are, so far as known, monotypic. In most families therc
is no apparent preponderance of relationships in any one direction. Among the relatively
simpler forms, taking endemie and non-endemie species together, the relationships of
Tipulidae seem to be more African than Oriental and those of the only endemie Syrphid
are Arricau, but indications of Oriental affinities exist in the Mycetophilidae, Bibionidac,
Stratiomyiidae, Scenopinidae and Dolichopodidae. Affinities with Madagascar and thc
Mascarene islands are most apparent in Tabanidae, in which there are three endemie
species of a group centred in that region. Non-endemie species common to the Seychelles
and either Madagascar or the Mascarenes occur in Stratiomyiidac and Asilidae, and in
certain families of the Acalypterates and Calypterates. Certain small Empididae regarded
as non-endemie are referred to African species, certain Phoridae to Oriental species. The
non-endemie species as a whol e exhibit a great variety of distributions, a phenomenon
perhaps most marked among the Muscidae and Tachinidae, i.e. the highcst families of the
entire Order; but it is impossible to say how many of these non-endemie forms owe their
presence to human agency. Altogether, indications of zoogeographical a ffinit y are more
apparent in the earlier (relatively simpler) series of the Order. But Diptera form a much
less useful basis for such conclusions than sorne other Orders (e.g. Coleoptera) ; this is
certainly so in the present state of knowledge, andmay always be so, a fact possibly
connected with their high degree of mobility and with their having originated (so far
as known) less remotely in time.

Rodriquez, 80 species, representing 27 families, have been rccorded*, as against 393
species, representing 38 families, from the Seychelles proper. A large proportion, namely
35 species, is common to Roclriguez and the Seychelles, but 25 of these are more or less
widely distributed species, and therefore concern us little. Of the other 10, the Stratio
myiid Cepltalochrysa hovas appears to const it ute a Masoarene clement, being known only
from Madagascar, Rodriguez and the Seychelles, whil e the remaining 9t are, so far as I
am aware, known only from the Seychelles and Roclriguez. It would he rash to make a
positive statement , but probably the truly endemie Diptera of Rodriguez and the Sey
chelles are not closely similar; among the Nematocera the only species these islands have in
common are two widespread dornestic rnosquitoes. 'I'hree'[ species (none of thern occurring
in the Seychelles) are known to be cornrnon to Rodriguez and Aldabra or its neighbours.

* See F. W. Edwards, Nematocera fr om Rodriguez, Ann. Mtu]. Nat. Jlist. (9), xi i, pp. a:30-7, 192a; also M. Bozzi
and C. G. Lamb on the rest of t he D iptorn, Trans. Ent. S oc. 192:), pp. r,:17- 73 (192(;). The number of species n ow
lmown from Rodriguez is SO, not 79 as stated on p. 5as of the latter papcr, sinee A theriqona excisa Thorns. has ta be
added.

t ChrysotUB sesjchelleneis Lamb, Rhabdochaeta epeciosa Lamb, Amygdalops thomaeseti Lamb, Scatella septem
[enestrata Lamb, Hecamede lacteipennis Lamb, Chymomyza bicolor Lamb, Desmometopa inauratum Lamb, Melana
gromyza similis Lamb, Limnophora fasciolata Stein.

t Gonomyia aldabreneis Edwards, Villa sexf asciata Wied., Hydrophorus praecoœ Lehm.
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Other points of general interest are as follows: (i) among blood-sucking forms, the
absence of Anopheline mosquitoes and of sandflios (Phlebotomus) from aIl these islands, the
fewness of Tabanidae, and the presence of a single species of 8tomoxys; (ii) the apparent
absence of gall-forming representatives of Cccidomyiidae is more remarkable than the
absence of gall-forming Cynipoidea, for rcasons given below; (iii) the very weak repre
sentation of sorne of the great familics of the series Brachycera and Aschiza, and the lack
of any endemie species of Asilidae and Bombyliidae, must be noted, while, on the other
hand, Dolichopodidae arc comparatively richly represented and include an interesting
endemie element. In the Hawaiian islands also Dolichopodidae are relatively abundant,
but there appear to be no native Asilidae or Bombyliidae at aIl, not even non-endemie
spccies. Stratiomyiidae, though poorly represented in both archipelagoes, are more
numerous in the Seychelles than in Hawaiia, and include one or two probably endemie
forms, while in Hawaiia they include none. The great family Syrphidae is also extremely
poorly represented in both th èse regions, but in the Seychelles there is a single interesting
endemie form, as against none in Hawaiia. The absence of the larger forms of Bibionidae
appears to be characteristic of many tropical archipelagoes. Important familles entirely
wanting from the arca under review are listed under each series.

SERIES NEMATOCERA.

Tipulidae: The 25 spe cies collected in the Seychelles represent 14 genera. Several species known
only from the islands when the systematic Report appeared have since been discovered elsewhere, but
Hi remain unknown outside the archipelago. The non-endemie species include 7 African (one ofthese
from Madagascar also), 1 cornmon ta Africa and the Orient and 1 widespread Oriental; two of the
African forms were previously thought ta be endemie ta the Seychelles but have been found in Mount
Mlanje, Nyasaland. Taking endemie and non-endemie forms together, there seems ta be a closer
relationship with Africa than with the Orient, and certain genera and who le sections, usually weil
represented in the Tropics, are altogether ab sent. Nearly all the species are inhabitants ofthe mountain
forests. Certain species with conspicuous white tarsi have the habit of hanging in rows, each fly by the
two front tarsi, ta threads of spider 's web stretched across dark shady places, where the white feet of
the flies look like isolated dots ; both an endemie and an Oriental species have this habit, and other
white-footed sp ecies do the same in other parts of the world*.

Three species, representing as many genera, were taken in Aldabra, none of them occurring in the
Seychelles. One is unknown outside Aldabra, another has since been recorded from Rodriguez[, the
third is East Mrican.

Psychodidae: S species, representing 6 genera, were obtained. Two are nearly world-wide and a
third is known from Europe, but several of the others may be endemie, as may one of the genera. The
absence of certain sect ions, including Phlebot01I11IS, is ta be noted, One species, unknown elsewhere and
belonging to a different genus from any in the Seychelles, was taken in Aldabra.

Culicidae: Since one of the species describec1 has been shown ta be a synonym, and others were
referred ta genera now regarded as subdivisions of the sanie genus, it can be said that 8 speeies,
representing 4 genera, wore obtained. Aëâes arqenieus (Stegomyia fasciata) , a very widespread house
hold species, was collectec1 in the Seychelles, Amirautes and Aldabra. Aëdes albopicta (Stegomyia
scutellaTis) , which ranges from China ta Madagascar, but not into Africa, occurs in the Seychelles,
Coetivy, Amirantes and Chagos. Another very wic1e-ranging household species, Culex fatigans, was
taken in the Seychelles only, Three of the remainder are unknown outside the Seychelles, 1 is known only
from the Seychelles and Aldabra, and 1 from Aldabra alonej : several, if not ail, of these are probably

* Soo Soott, Trans. Linn. Soc. xiv, p. 33, 1910. 1 have seen records of other forms having this habit in Java and
Now York State (for the latter see Alexander, The Orœne-fiies of New York, Part II, p. 712, 1920).

t Gonomyia aldabrensie (Edwards); see Ann. Mag. Nat. Hist. (9), xii, p. 337, 1923.
t Culex scottii, Taeniorhynchus sp. and Uranotaenia pandani [Pseudoficalbia pandani + P. nepenthes] from

the Seychelles only; Aëdes seychellensis [Reedomyia seychellen.sis]from the Seychelles and Aldabra; Culicelsa fryeri
from Aldabra only.
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endemie. Uranotaenia pandani occurred from near the coast to the highest peaks. Oulex scottii entered
houses and bit by lamp-Iight, Aëdee albopicta bit in the forests by day, and mosquitoes were stated by
Fryer to be a t errible torment in Aldabra, though which of the three species found there was most to
blame is not on record.

AlI the islands under review share with many others in the Tropics a. freedom from Anopheline
mosquitoes, while yet other islands have only been colonised by these insects in comparatively recent
years, doubtless through accidental human agency. The cau se of this fre edom lies probably in diffi
culties of dispersal rather than in the ab sence of suitable breeding-places, for the Seychelles have some
marshes near the coast and small swampy places in the mountains, which appear suitable. But
colonisation of such places would depend on their being reached by gravid female Anophelinae and,
even so, the fre shwater animals already present might prey on and exterminate the larvae.

Chironomidae : 46* species were obtained-22 Ceratopogoninae, 21 Chironominae and 3 Tany
podinae. "'Vith one possible exception, none are, up to the present, known anywhere outside the
Seychelles, but it is impossible to estimate how many are truly endemie . The mountain forests,
marshes near the coast, and even seawe ed on the beach, all providcd their quota, and with few excep
tions the species were not found in more than one of these habitats. The sys tem of genera to which
they were referred has undergone much revision, and it is little use to speculate on their zoogeo
graphical relationships ; probably most of the genera are world-wide.

Cecidomyiidae: The foregoing remarks apply in the main also to this family, of which 24 species
were enumerated, aIl of them described as new. It is doubtful if any are gall-formers, probably aIl
are saprophagous or predaceous in their early st ages. Of course it is possible that gall-producing
Cecidomyiids eluded discovery; but, if they are genuinely ab sent, the lack of them is more remarkable
than that of gall-forming Cynipoidea, because the gall-producing members of the Cecidornyiidac
affect a great variety of plants of many Natural Orders, and might be expected to find suitable host
plants in the islands. Three of the Orders most often ch osen in temperate regions are, however, the
Salicaceae, Compositae and Gramineae ; the first are entirely absent from the Seychelles, the second
are not strongly represented and the third, though many, are mostly widespread or introduced species].

Mycetophilidae: 16 species j , aIl unknown outside the Seychelles except 2, which have subse
quently been recorded from Ceylon and Assam. The genera, as revised by Edwards §, are 9, and
represent the subfamilies Manotinae, Ceroplatinae, Sciophilinae and Mycetoplùlinae, 5 genera and 10
species being accounted for by t he last. Two monotypic genera are probably endemic; a third (Al
lactoneura) is Oriental , t axonomically very isolated and represented in the Seychelles by a single
Oriental species; the remaining genera are nearly world-wide. The fungus gnats were obtained almost
exclusively in the mountain fore sts and, in several cases, in the highest and wettest parts: Allactoneura
arqenteosquamosa is one of the more striking Diptera in the most elevated, humid and shady places.

Sciaridae: Il species, unknown outside the Seychelles except the two most distinct forms, both of
which have been subsequent ly recognised from elsewhere , in the one case from Ceylon and Java, and
in the other from the Gold Coast, Ceylon and the Malay P eninsula , Four genera are represented, the
world-wide Sciara accounting for 8 species. The remaining 3 species belong t o as many genera, 2 of
which may be endemie, while the third has proved to be mainly Oriental. Four of the species were
collected in marshes and other places near the coast as weIl as in the high forests, the remainder only
in the forests Il.

Rhyphidae: M esocbria scouiana, originally described as a new genus and species of Mycetoplùlidae,
proves ta belong to this family. Other species of the genus have since been discovered at varions
points in the Old-World Tropics between West Africa and Samoa, but the Seychelles species, a
mountain fore st insect, is probably endemie.

* 48 described in the sys te matic R eport, but 2 spccies of Ohironomue are said by Dr F. W. Edwards to be
synonyms of others.

t The body of one specimen of Ledomyia stylopteta was found to be full of minute Anguillulid worms; see Kieffer,
Trans. Linn. Soc. xiv, p. 317, 1911.

:t One other species, referred nt first to this family, proves to belong to Rhyphidae, q.v.
§ Ann. Mag. Nat. Hist. (8), xii, pp. 55, 56, 1913.
Il Peectrosciara maheneis, described by Kieffer as a Sciarid, is removed to Bibionidae, q.v.
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Bibionidae (Scatopsinae): 2 genera, each with a single speoies. Peectrosciara has since been dis
covered in Ceylon, though the Seychelles species is probably endemie. The genus Rhegmoclema is
unknown outside the Seychelles and is an exclusively high-forest insect. The absence of the larger
Bibionidae is characteristic of various tropical islands, though they are weIl represented in tropical
continents.

Simuliidae : A Hingle species of Simuliurn, characteristic of the mountain foreste, and regarded as
dcfinitely endemie, Other remote islands, such as Rodriguez and Tahiti, have endemie species of this
world-wide genus.

Familles of this Series unrepresented are Dixidae, Orphnephilidae and Blepharoceridae. The last
named (the net-veined midges) might have been expected to find suitable conditions of existence in the
numerous mountain streams and small waterfalls of the Seychelles, but their curiously diseontinuous
distribution on the face of the globe includes, apparently, no small islands except St Vincent (West
Indies).

SERIES BRACHYCERA.

Only the Dolichopodidae are abundantly represented. Several ofthe great families , Stratiomyiidae,
Tabanidae, Asilidae, Bombyliidae and Empididae are weakly represented. Others are, so far as
lmown, entirely absent: e.q. Leptidae, Cyrtidae, Mydaidae, Nemestrinidae, Apioceridae.

Stratiomyiidae: Out of 8 species (representing as many genera and 4 subfamilies) 5 are Indo
Australian ; there is an endemie species referred to the world-wide genus Sarqus ; another*, though a
characteristic forest-species in the Seychelles, is lmown from Madagascar and Rodriguez; and the
remaining species was placed in a presumably endemie monotypic genus. A ninth species, belonging
to a widespread genus, was found in Aldabra.

Tabanidae: Only 4 species are recorded from aIl the groups of islands together. Three, representing
the Pangoniinae and unknown outside these islands, belong to a group of genera predominant in the
Madagascar subregion; one species is lmown only from Aldabra and its neighbours, another only from
the Seychelles, and the third is common to these two groups. The sole representative of 'I'abamus
occurs in the Seychelles, Amirantes and Aldabra, and is lmown from Madagascar and Zanzibar. The
species found in Aldabra attack sea-turtles, biting them between the plates on the back.

Asilidae : No enclemic element. The 6 species (representing 5 genera) include forms recorded from
Socotra, Africa, Madagascar and the Pacifie. Most occur in two or more of the archipelagoes, and in
the Seychelles robber-flies are not associated with the mountain forests.

Scenopinidae: An Oriental species of the world-wide genus Scenopinus was taken in Aldabra, and
another species, possibly endemie, of the same genus in the Seychelles.

Bombyliidac: No endemie element. Only l representative of the family was taken in the Sey
chelles, a species of Anthrax widespread in the Oriental and Ethiopian Regions. In Aldabra, on the
other hand, conditions would seem to be more favourable, since 5 species, representing 4 genera, were
collected; ail but one are lmown from either Africa or Madagascar, or the Mascarene Islands. Probably
the cause of the disparity between Aldabra and the Seychelles must be sought partly in the presence
in the former of host-insects (perhaps certain of the larger Hymenoptera) parasitised by the larvae of
Bombyliidae, but which are absent from the Seychelles; and partly in the preference of adult Bom
byliid flies for hot, dry spots, such as are provided by the coral islands.

Empididae: 2 subfamilies, Hybotinae and Tachydromiinae, are together represented by 5 or 6
spcoies of small and inconspicuous flics. One is known from South Africa, another from South Africa
and Europe, a third is doubtfully referred to a Papuan species ; there remain 3 Tachydromiines un
known elsewhere. No insccts of this family were taken in any archipelago except the Seychelles, and
in the latter all the species oxcept one were found in or near the high forests.

Dolichopoclidae : In marked contrast to the foregoing families, 2l.l species of Dolichopodidae were
collected in the Seychelles and 2 in Aldabra. All the principal sections but one (Rhaphiinae) are
represented, and sorne of the most interesting members of the dipterous fauna are included. When the
systematic Report was drawn up only 5 of the Seychellean species were known from elsewhere, 3 of
them being Indo-Malayan, one Oriental and Mascarene, and one recorded from the Hawaüan islands.

* OeplUJlochrysa hovas.

TRANSACTIONS, VOL. XIX, PT. III.
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The remainder were treated as possibly endemie, but mostly rcferred to widely distributed genera.
The presence of 2 typically European genera (C1'yptophlclJS and Acr01Jsilus) is noteworthy; but the 2
species representing the former and the single species of t.he latter are all unknown outside the Sey
chelles. Previously only 1 other species of Acropsiiue was known , a central European form extending
to the south-west of Britain ; the Seychelles species was found in cult.ivatod places and is probably not
endemie. Three new genera were also erected , 2 of them being very except ional forms ; in 1 (Cratcro
plwrus) the secondary male characters take the form of oxtrnordinary bulbs at the base ofthe abdomen,
correlated with unique structures at the base of the wings. There is 11 slight indication that the distribu
tional relationships are Asiatic, but the Madagascan fauna is too littJe known for this conclusion to bc
drawn with certainty. The Aldabra species beth belong to the Hydrophorinae, and are, respectively,
an almost eosmopolitan and an undetermined form. Other remarks on the affinities and a long note on
the habits of the adult flies will be found in the sys temati c R epor t.

SERIES C YCL ORRHAl'HA A SClIIZA.

Phoridae are well represented, with 20 or more species, the gen era Olumoceplialus and Dohrniphora
having 1 or 2 apiece, and all the remainder belonging to the world-wide Aphiochaeia. Thrce were
referred ta Indian species and all the l'est were described as new. Sorne were only found in the mountain
forests, others in lower , cult ivate d , places as wcll , Speculation as to relationships would be useless in
the present state of knowledge.

Pipunculidae: 5 species (4 described as new , J undct ermined) of the workl-wide geulls P ipunculus,
They fail into the saine five sections of the gemls which are represented in the British fauna. A st ronger
representation might have been expected in the Seychelles, wh ero there are plenty of leaf-hoppers
(Homoptera) of the groups usually select ed by t hese parasitic flies as the hosts of their early stages.
Not merely few species, but few individuals, were obtained , and possibly their characteristio swiftnoss
of movement ca used other members of the family to pass undetected , though a special look-out was
kept. For comparison , it may be added that about a dozen speeies were recorded from the Hawaiian
islands in Eauna Htucaiiensis.

Syrphidae : The representation of this great family is extremely weak, but it includes one very
interesting endemie species, th e Erisialodes which (as mentioned elsewhere) breeds in the leafaxils of
Pandanus. This genus appears characte rist ically Ethiopian, with few (if any) Oriental species*. For
the l'est, there are two Afric an species and Volucella obesa , which occurs throughout the warm parts of
the world. In the H awaiian islands there is no enc1emic Syrphid at all, and the few introduced forms
again include Volucella obesa.

The familles Lonchopteridae and Platypezic1ae are absent.

S E RI ES C YCL ORRHAPHA SCHIZOPHORA.

Important familles unknown from any of the islanc1s are Conopic1ae, Cordyluridae and Oestridae
(in the old sense). Otherwise there is a wic1e representation, but the familles can only be considered
in a very summary manner.

The superfamily Acalypterae was worked out in great detail , the Borboridae by Mr J. E. Collin
and aIl the remainder by Dr C. G. Lamb, and the known fauna amounts to the following:

Borboridae Dspecies Ortalidae 10 species
Lonchaeidae 4 " Trypetidae 7 "
Sapromyzidae Il " Sepsidae 3 "
Ephydric1ae 17 " Micropezidae (Neriinae) I "
Chloropidae l!)" Drosophilidae 26"
Agromyzidae 7" Geomyzidae 5 "
Heteroneuridae 4 " Milichiidae 12

Very few of these were collected in any of the archipelagoes except the Seychelles proper. For
instance, only 6 species (representing 5 familles) are recorded from Aldabra and the neighbouring
islands, and 4 out of these 6 were found in the Seychelles as well. A great many new species were

• Bezzi, The Syrphidae of the Ethiopian Region, p. 87, 1915.
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described-in sorne families all were new-but, until the acalypterate flies of the worId are better
lmown, it is impossible to estimate precisely how many are truly endemie, In Borboridae, for example,
nearIyall the forms were referred to species known from Europe, North Africa, or nearIy throughout
the worId; while in Sapromyzidae, on the other hand, none have been recognised from any other country.
The single Micropezid (sens. lat.), one of the larger and more striking acalypterates, and an insect
very characteristic of the high, damp, forests, was thought to be endemie, but has since been recorded
from clearings in primeval forest in Madagascar. It is now referred to a genus restricted to the
Oriental and Ethiopian Regions*.

New generawere erected to receive certain forms of Ephydridae (2 genera, littoral flies, frequenting
seaweed), Ortalidae (l genus), Drosophilidae (2), Geomyzidae (1); all are monotypic and unknown
elsewhere, except the Geomyzid (Amygdalops), which has been found in Rodriguez. The latter island
has subsequently provided examples of several of the species described from the Seychelles, while other
Seychellean species have sin ce been recognised from various parts of Africa, Ceylon and elsewhere.
Others were, from the first, referred to even more widely spread species. But out of the aggregate of
135 species of all these families taken together, only 43 are to date (February, 1932) known outside the
area of the Expedition.

Superfamily Calypterae: taking all the islands together, the following have been recorded:

M usculae Tachinidae

Coenosiinae 4 species Calliphorinae
Muscinae 19 " Sarcophaginae

Dexiinae
Tachininae

41 out of the total of 50 were recorded from the Seychelles, but some of these were found in other
islands as well. 19 species from the Seychelles have not hitherto been recorded from any other
country in the worId, and the same applies to 2 from Aldabra. These all belong to more or less widely
distributed genera, except one Tachinid, a remarkable Seychellean form, for which a genus (Gynan
dromyia) was erected. This presents a curious blending of secondary characters usually associated
with, respectively, the male and female sexes, but it was regarded by the late Prof. Bezzi as an
authentic genus and not a monstrous or hermaphrodite form. One of the most conspicuous fl.ies
of this superfamily is Alluaudinella bivittata, known only from Mauritius and Seychelles. Stomoxys
is represented by a species recorded from tropical Africa : Jf1lSca by 4 species, the world-wide
M. domestica having been obtained in Seychelles, Coetivy , Amirantes and Cargados, 2 other species
(M. albomaculata and ]}f. humilis, both more or less widespread in adjacent warm countries) in
Aldabra, while M. fascia ta is so far known only from the Seychelles. The non-endemie species as a
whole ex hibit a great variety of distributions, inc1uding Europe or the Southern Palaearctic, Mada
gascar, Socotra, Africa, parts of the Indo-Malayan and Papuan regions, and almost the whole worId;
there is no definite preponderance in any one direction.

SERIES PUPIPARA.

Two species of Hippoboscidae were collected, both ranging over all the warmer parts of the worId,
namely lAJnchia maura in the Seychelles, and Pseudolfersia spinifera in Cargados and Aldabra. No
host records accompanied the specimens, but the former is known elsewhereto be a parasite ofdomestic
pigeons, the latter of the frigate bird. Of the families parasitic on bats, no Streblidae were obtained
and only 1 Nycteribiid, a species[ known from Tropical Africa and throughout the Oriental Region as
far as Labuan, which was taken in Assumption from a species of 'I'aphozous,

APHANIPTERA.

The only species of flea collected was the widespread Cienocephalus felis, examples
of which fell from paIm-Ieaf thatch infested with rats, in the island of Silhouette,

Seychelles.
* Described by Giglio-Tos os Nerius aUuaudi in 1895. R eferred to Ohaeumerius Hendel by Enderlein, Arch.

Naturg. lxxxviii, p. 146, 1922 .
t Tripselia amiculata (Speiser), described as Nyctel'ibiafl'yel'i; see Scott, Rec. 100. lIIt13. xxvii, p. 382, 1925.

48-2
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PART IV. RECAPITULATION AND CONCLUSIONS.

(1) STATISTICAL.

To recapitulate the results of the statistical examination of the faunas in Parts 1 and
II: 2426 species of insects are recorded from all the groups of Islands taken together; 2090
species are recorded from the Seychelles, 537 from aIl the coralline archipelagoes taken
together, and only 202 species are common to the Seychelles and one or more of thc
coralline arehipelagoes. Of the latter, Aldabra and its neighbours have over 300 recorded
species, the number known from the Amirantes and Chagos is approximutely 90 apiecc,
and smaller numbers are recorded from Farquhar, Cargados and Coetivy.

The Seychelles, situated on a submerged bank some 12,000* square miles in extent
within the 100-fathom line'], have long been considered not true oceanic Islands, but the
remains of a much larger land, possibly connected with India and with Africa. An attempt
has been made to test this theory by comparing their fauna with t.hat of a purely oceanic
archipelago, for which purpose the volcanic Hawaiian Islands have been chosen. From
this comparison it appears that the Seychelles, with a land area less than 160 square
miles, have 2090 speeies, of which over 1300 are unknown elsewhere; the Hawaiian
islands, with a land area more than 43 times as large (about 7000 square miles) and
infinitely more varied topography had (when the" Fatma Hawaiiensis" was completed
in 1913) 3115 species, of which over 2700 are endemie, a number estimated as about half
the existing endemie fauna.

While the figures show over 80 %of the Hawaiian species as endemie, in the Seychelles
about 65 %are possible endemies, but this percentage will probably be somewhat reduced
by the discovery in other countries of sorne species hitherto unknown elsewhere.

Both these tropical archipelagoes show a great numerical preponderance of Coleoptera,
an Order which, in the British fauna, is heavilyoutnumberedinspecies by bothHymenop
tera and Diptera. This preponderance in the faunistic lists of the tropical archipelagoes
is probably not entirely owing to the chances of collecting. It may be partly due to the
simple fact that Coleoptera reach their maximum development in the Tropics, and it may
also be connected with the greater antiquity of the Order.

A much larger number of families and genera are represented in the Seychelles, both
actually and in proportion to the total fauna, The average is less than 2 species per genus,
while in the Hawaiian fauna it is nearer 5 per genus. The Hawaiian fauna includes very
numerous "endemic complexes," i.e. large endemie genera containing many closely
related species. Such complexes are an exceptional phenomenon in the Seychellean
fauna, in which, though a considerable proportion of the genera are endemie, they usually
contain few species.

In Coleoptera, 60 families are rcpresented in the Seychelles and 45 include sorne en
demie species, In the Hawaiian islands 47 families are represented, and the endemie
forms are restricted to 18 familles. Only 2 farnilies are represontcd in the Hawaiian islands
which are unrepresented in the Seychelles, but 15 families (10 of which include spccies
believed to be endemie) represented in the Seychelles have no representative in the
Hawaüan islands-not even though they have many in countries surrounding the Pacifie.

* 12,000 sq. miles is the area as estimatcd by J. Stanley Gardiner, "The Indian Ocean," Üeoqraph, Journ. 1906,
p. 456. The estimate in Summerhayos'a Report on the Angiosperms, p. 208 of this volume. is 20,000 sq. miles.

t The 100-fathom line is shawn on the map, PI. 17, but actually the Seychelles stand on a bank at less
than 50 fathoms depth; see Gardiner, "Thc Seychcllcs Archipelago," Geograph. Journ. 1907, p. 148.
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These phenomena appear to indicate that (1) relatively few of the ancestral immigrant
species which reached the Hawaiian islands across the sea have succeeded in establishing
themselves, but the successful ones have given rise to large numbers of closely related
descendant speeies, with a rcsulting very high percentage of endemism in the fauna;
(2) the Seychellcan fauna is the remains of that of an ancient continental or sub
continental land, with a great number of families and genera, represented mostly by few
species, and which has been isolated long enough to have a high percentage of endemie
forms, but not sa high as in the volcanie archipelago.

Little segregation in separate islands. The contrast between the two archipelagoes
is borne out by the slight degree of segregation of species and varieties in the separate
islands of the Seychelles, as compared with the immense number of cases of segregation
in the Hawaiian islands, where geographical isolation seems to have beon a deciding
factor in the divergence of species. The endemie fauna of the Seychelles appears to have
developed throughout the archipelago as a whole, a fact which may point to the islands
having been sundered from one another comparatively recently. The fauna also seems to
have been stabilised long ago, with little or no continuation of the proeess of species
formation down ta recent times, such as has apparently taken place in the Hawaiian
archipelago, where, it is suggested, the species-forming process may have been stimulated
by geologically recent fluctuations of climate due to glaciation (p. 315).

Comparison with the flora. The conclusions regarding stabilisation of the fauna,
and the small degree of segregation in separate islands, agree closely with those arrived
at independently in the survey of the flora published earlier in this volume*. The
principal change in bath endemie fauna and flora in recent times has, doubtless,
been the extermination of many species. But apart from this, the indigenous flora is
regarded as very meagre, considering the size and topography of the archipelago. ünly
233 species are indigenous out of a total phanerogamic flora of 480. This poverty is
attributed to the graduaI wearing down of an ancient land SOIne thousands of square
miles in area into a group of islands of less than 160 square miles, with the consequent
survival of only those plants which were very abundant or had special means of maintain
ing themselves in the intensified struggle for existence. Has an equally large proportion
of species of insects vanished, or have proportionally more insects than plants survived,
owing to their mobility and greater abundance in individuals? In either case, as shown
above (p. 318), the insect fauna tc-day can hardly be regarded as meagre.

Precise comparison of fauna and flora is difficult, because it is uncertain how many
non-endemie insects are indigenous and how many are introduced by human agency,
whereas in the survey of the indigenous flora "escapes" and weeds of cultivation are
excluded. But if over 60 % of the total known insects are regarded as endemie, this
figure can be compared with the percentage of the total indigenous flora which is endemie,
namely 39 %. The inland indigenous plants total 171 species (90 endemie), representing
143 genera (of which 13, or just over 9 %, are endemic); the average is less than 1·2
species pel' genus. The totallmown insects, 2090 species (1366 possibly endemie) l'epre
sent 1217 genera (of which 215, or over 17 %, are possibly endemie}; the average is about
1·7 species pel' genus. A high degree of endemism, and representation of a great number
of genera, are apparent in bath fauna and flora .

... Sununerhuyes, "An enumeration of the Angiosperms of the Seychelles," antea, pp. 261-99, 1931.
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Further parallels between fauna and fiora, from a purely biogeographical standpoint,
are mentioned below (p. 379, paragraph (lb».

Recapitulation of the section (p. 336) in which all recorded cases of association of
particular insect- and plant-species, endemie and non-endemie, are enumerated, is im
possible. But the section (p. 339) on insecte living betuieen. leaf-bases ofpalme and Pandanus
concerns a subject of great biologieal interest. The chief environmental factors infiuencing
animaIs in this peculiar habitat are briefiy stated. Some 75 species of insects, mostly en
demie, and representing 54 genera, 28 familles and 6 Orders, were found in the spaces
between the leaf-bases. About one-third of them were not found elsewhere. Together with
woodlice, snails, a nemertean, a leech, and earthworrns, they probably constitute the
longest list of dwellers in leaf-axils from any country in the Old World. Considering the
smallness of the islands and the few species of trees (four palms and about two Pandanus)
involved, the leaf-axil fauna will stand comparison with that of the epiphytie Bromeli
aceae of the New Wodd. In a comprehensive account (Picado, 1913) of the latter, about
250 species of bromeliadicolous animals, representing many Phyla from Protozoa to
Vertebrates, were enumerated. About 160 of the species were insects.

The phenomena of reduct-ion of unnq« and eycs (p. 342) are manifested, in the Seychelles
fauna, in a way which supports the theory of the derivation of the archipelago from a
continental or subcontinental land area, There is nothing charactoristically insular in the
number of fiightless species, nor in their distribution among the Orders and families. The
percentage of fiightless forms is not exceptionally high, and they arc widely sepnratcd
taxonomicaIly. The sanie remarks apply to the species in which the much rarer phono
menon of eye-reduction has been noted (a phenomenon, almost every case of which is
associated with wing-reduction). The Seychelles present a marked contrast to the
Hawaiian islands, where there is a very large number of flightless species, believed to
have originated within the islands from fully winged ancestors. But in neither archipelago
do the facts support the theory that flightless species have been specially produced or
preserved in small islands, owing to the danger of being blown away incurred by fully
winged species,

Despite the probable continental origin of the Seychelles, their endemie fauna ex
hibits aIl those features of small size, inconspicuousness and dull. colourinq (p. 345) as
sociated with the faunas of oceanic, volcanic arohipolagoes. Note is taken of the few
exceptions to this rule. The view is put forward that extermination of large and brightly
coloured insects through the attacks of enemies can harclly account for the very high
proportion of smaIl and dull-coloured forms in insular faunas such as the Seychelleau
and Hawaiian; the potential effect of attacks by birds, reptiles and batrachians (a
subject about which no data from the Seychelles are forthcoming) need not be ignored,
but such attacks should not, according to accepted ideas, eliminate brightly coloured
species. A solution is rather to be sought in the characteristics of the inseet faunas of
tropical rain-forcsts as a whole, both continental and insular; and, whatever be the
ultimate explanation of the phenomena, the degree of their manifestation in particular
faunas is largely a matter of numerical proportion. Even in a vast, unnumbered fauna,
such as that of the Amazons, the large and gorgeous forms are probably only an exiguous
proportion of the whole fauna; in the smal1 fauna of a remote archipelago, their number
is proportionately reduced almost to vanishing point.
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(II) ZOOGEOGRAPHICAL.

The reviews in Part :1 II may at a first glanee croate the impression that the affinities
of these insular faunus arc too mixed for any clear-cut conclusions to be drawn from them.
But on more careful inspection certain component parts arc perceptible, though it is much
more difficult to discern their relative size and importance. It is best, therefore, ta sum
marise the more prominent categories, mentioning examples from each, but not attempt
ing, in the present state of knowledge, to delimit them exaetly or to place every Order,
family and species under a definite zoogeographical head. Taking first the fauna of the
Seychelles proper, we find:

(a) Sorne forms isolated taxonomically within their respective groups, having no
known close relatives in any part of the world, They are, presumably, very ancient
elements in the endemie fauna, and constitute endemie genera containing but few species
apiece, Examples are: certain of the Tenebrionid Coleoptera; probably certain Scyd
maenid Coleoptera; a remarkable genus incertae sedis placed provisionally with the bark
beetles (1pidae); and the 4 monotypic genera of Trichoptera.

(b) An Oriental or Tndo-Australian affinity, so overwhelmingly strong that, if the
Seychelles are placed in any of the great Regions, they must be labelled as a special
subregion or appendage of the Oriental. The Oriental aspect of the fauna is commented
on in the foregoing reviews of several whole Orders, especially sorne of the more primitive
(Collembola, Thysanura, Orthoptera, Thysanoptera), and in family after family among
the higher Orders. In the Tenebrionid Coleoptera a contrast is drawn between the
taxonomically isolated species belonging to endemie genera, and the preponderance of
Oriental relationships among the endemie species of non-endemie genera. In some cases
the nearest relatives of endemie Seychellean insects have to be sought, not in the closest
parts of the Oriental Region, India and Ceylon, but in the Indo-Malayan and/or Austro
Malayan islands, and the very confines of the Pacifie (e.g. the minute Pselaphid Coleoptera,
and see the introduction to the review of Coleoptera as a whole). Sorne of these insects
are Indo-Australian in their relationships to the exclusion of any resemblance to the
Madagascan fauna. The Seychelles also appear to be the westernmost outposts of some
Indo-Australian genera of larger insects, such as: Phasmidae (the Australasian genus
Graeffea in particular); the single representative of Rhipicerid Coleoptera, belonging ta
a genus which occurs almost throughout the Tropics of the world excluding Africa and
Mndaqascar, and to a section of that genus characteristic of the Indo-Malay subregion
rather than of India proper; and possibly some of the Coleopterous family Buprestidae.
Indeed, the strongly Oriental aspect of the fauna was, as far as Coleoptera are concerned,
recognised many years ago, and caused Alluaud to write (shortly after his voyage to the
Seychelles in 1892): "en ce qui concerne les Coléoptères, les Séchelles semblent constituer
plutôt une limite occidentale de la faune malaise qu'une limite boréale de la faune
malgache; dans tous les cas, elles ne contiennent aucune indication d'une limite orientale
de la faune africaine*."

(c) Indications of a Seychelles-Mascarene element composed of certain genera or
families either confined to, or at any rate most numerous in, the Seychelles and Mascarene
islands. The term "Mascarene" is restricted in this paper to the three volcanic islands,

* C. Alluaud, "Considérations générales," Bull. Soc. era. France, 1893, p. 98.
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Mauritius, Réunion and Rodriguez, and is not used to include Madagascar, and the groups
of insects forming this special Seychelles-Muscarene element are oither unknown from
Madagascar or have only a weak representation there. The best example is the farnily
Metachandidae (Lepidoptera), with its many endemie forms in the Seychelles, Rodriguez
and Mauritius, none being common to any two of those countries, and its much weaker
representation in India and Africa (sec remarks above, p. 354); a family believed to have
originated in the Oriental Region, though it has undergone its greatest development in
the Seychelles and Mascarenes. Coleoptera furnish other instances, such as the genera
Tropicis (Ciidae) and Oratopus (Curculionidae). Among Diptera the Calypterate Alluaudi
nella may be mentioned.

(d) The proportion of the Madagasean element in the endemie fauna is very difficult
to assess. The existence of the groups just mentioned as common to the Seychelles and
Mascarenes, but absent or not strongly represented in Madagascar, does not preclude the
presence in the Seychelles of endemie representatives of many Madagascan genera, sorne
of which occur in the Mascarenes as well, while others are common to Madagascar and
Africa or the Orient. Occasionally the preponderance of affinities in a group has been
regarded as Madagascan, as in the termites and the Coleopterous family Cleridae, but
such cases are not numerous. More often an Order or family includes a certain number of
endemie representatives with Madagascan affinities, so mingled with others of Oriental
or African, or even Africano-Oriental, affinities, that it is clifficult to estimatc the ratios
of the various relationships. (There are many Mndagascun species among thc non
endemie insects, but some may have been introcluccd.) But if the Madagascan clement be
less strong than might have been expected, this is in accordance with thc theory that the
Seychelles may have formed part of a pre-Tertiary connexion between Africa and India,
which did not include Madagascar (below, p. 382).

(e) The African element. Indications are forthcoming that this may have entered
into the composition of the endemie fauna at a lcss remotc period thau the Irido-Austra
tian. The prevailing Oriental tone of somc of the more primitive Ordcrs has been remarked
above. Turning to the higher Orders, wc find in that part of the Lepidoptera with the
greatest proportion of endemie forms, namely the Tortricina and Tineina, that the
Metachandidae, believed to have originated in the Oriental Region, have developed into
many endemie genera and species in the Seychelles and Mascarcnes ; on the other hand,
certain characteristically African genera of Lyonetiidac have also rcached the Seychelles
and Mascarenes and undcrgone considerable specifie but not generie development-a sign
that they may have arrived latel'. Tt is also noteworthy that, of the 6 endemie dragon
flies, the 3 members of the more primitive Suborder have Asiatic, and those of the less
primitive Su border African, affinities. The Order Diptera, known only as far back as the
Jurassic, gives less indications of zoogeographical affinity than any other Order, such
indications as it does give being clearer in the more primitive than in the highest families
of the Order; the more primitive families comprise sorne which appear African rather
than Oriental in their relationships, though Oriental affinities are perceptible in several
familles as well, Moreover in one primitive Order (Collembola), though the prevailing
affinity is Oriental, certain faunistic connexions with Africa have recently been pointed
out (p. 350), and the opinion has also been expressed that the affinities of the Psocop-
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tera will prove to be mainly African (p. 351). Generaily, however, endemie forms of
African affinity are mingled, in their respective groups, with species showing Oriental or
other affinities, but on the whole the African element is very much less than the Oriental.

(f) The non-endemie specics in the Seychelles display a great variety of geographical
range, but probably the number of African species among them is proportionately greater
than is the number of forms with African affinities in the endemie part of the fauna.
It is not attempted to estimate precisely how many species from the several great Regions
occur. The value of such an assessment would be diminished by the impossibility,
referred to more than once elsewhere, of determining which are indigenous, which have
rcached the islands by natural means of dispersal across the sea, and how many have
been introduced by human agency. To name a very few examples, insects such as the
non-endemie species of Dytiscidae, the only Scaphidiid beetle known from elsewhere (a
form of a variable Ceylonese species), and a Phalacrid beetle widely distributed in the
Orient, Australia and Madagascar, are probably either indigenous-having persisted from
times when the Seychelles were connected with other lands-or have traversed the ocean
by natural means, On the other hand, certain nearly world-wide pests of crops and
stored products are obviously imported. But it is often impossible to designate the cate
gory in which a species should be placed.

(g) Out of 19 local insular races* of non-endemie species, 12 are forms of African and/
or Madngascan species, 2 are forms of species common to Africa and the Orient, and 5 are
forms of Oriental species (4 of these last being ants). Probably these insects reached the
islands long enough ago to give rise to races but too recently for the formation of distinct
species. If so, the larger proportion of African species among them would indicate that
the immigration of African species has been, on the whole, more recent than that of
Oriental species. Theil' case may be eompared with that of a wide-ranging littoral plant']
possessing a variety restricted to the Seychelles and the African coast, and suggests the
existence of a minor system of ocean currents and consequent isolation and segregation of
varieties in this part of the Indian Ocean.

(h) A condition strikingly analogous to that in the insect fauna exists in the flora
(cf. under the heading "Statistical" above, p. 375). Among the inland endemie plants
there is a small number of taxonomically isolated species, a much larger number with
Asiatic affinities and an almost equal quantity related to Madagascan or Mascarene species,
and only about 1/3 as many related to African species. The genera of inland plants also
show a preponderance in favour of an eastern origin, genera with Madagascan or Mas
carene relationships ranking next in numbers, and those with African afûnities third.
Moreover, the indigenous but non-endemie littoral plants include a considerably larger
number of species common to the Seychelles and the Indo-Australian Region than those
common to the Seychelles and Madagascar or the Mascarenes, a fact probably attributable
to the position of the Seychelles within the great Indo-Malayan system of ourrenta].

(i) There are groups and species the affinities of which do not fit entirely into the
categories discussed above. Most of the Anthribid beetles belong, as stated, to a section
which, though mainly Madagascan, embraces ail the representatives of this family known

* Enumerated in Part II, section 5; sorne rather dubious cases are here left out of account,
t A vicennia marina; see p. 263 of this volume. t See Summerhayes, pp. 263-6 of this volume.

TRANSACTIONS, VOL. XIX, PT. III. 49
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from St Helena. The largeness of the number of Cossonine weevils, with many endemie
forms, is paralleled in other remote islands, such as the Hawaiian islands and St Helena,
also New Zealand. The cause is probably to be sought in sorne peculiar environmental
conditions (such as are suggested on p. 363) favouring the development of these groups in
the countries named, rather thau in any direct affinity between their faunas.

Individual species of Coleoptera are only known (outside the Seychelles) from the
Hawaiian islands, or have their only known close relatives thore, These and other 'freak'
distributions are probably to be explained either by the occurrence of the species themselves
orallied forms, as yet undiscovered, in intervening countries, or by accidental introduction.

The apparent presence of a very small Palaearctic element (e.g. Coleoptera, certain
Staphylinidae and Sphindidae) cannet be explained at present. A few minute and obscure
insects have been determined as varieties of European species, while the Sphindid is
(externally at least) indistinguishable from a European species. These insccts are unlikely
to have been artificially introduced. Palaearctic species are also represented among the
Diptera (Calypterate muscoids, etc.).

Outside all these categories there is an appreciable rcsiduo of cosmopolitan or sub
cosmopolitan species some, at least, of which have probably dispersed themselves over
the globe by natnral méans.

Next, regarding the coral islands, it has been shown (p. 312) that the total number
of species (537) known from all of them is little more than 1/4 that known from the
Seychelles, and that less thanl /l0 the number known from the Seychelles is common to
the latter and one or more of the coralline archipelagoes. Thcreforc it is not surprising
to find whole sections and families missing from the faunal lists of the coral islands.
Except in the case of Aldabra the number of species unknown outside the respective
islands, i.e. potentially endemie, is inconsiderable, and their faunas are made up of
more or less widely distributed species. The nature of the several faunas can be best
gathered from the revievvs above (especially Lepidoptera, p. 354, and introduction to
Coleoptera, p. 356), and is roughly what might be expected from the geographical position
of the archipelagoes. Putting aside ncarly world-wide species, there is on the whole a
larger proportion of purely Oriental species, or species common to Africa and the Indo
Australian Region, in the Chagos. In the Amirantes the purely Oriental element is
smaller, the Africano-Indo-Australian element still high, and the Madagascar and Mas
carene elements larger. In the Ald abra Group the proportion of African and/or Madagas
can species is overwhelmingly large, and even the potential endemies show African or
Madagascan affinities in nearly every case. Somewhat the same nature is displayed by the
fauna of the Farquhar Group, which the range of sorne species found in Aldabra includes,
When Coleoptera are con sidered by themselves, the strength of the Madagascan and
Mascarene elements in all these islands is striking, cven where the proportion of Oriental
forms is highest, as in the Chagos. Interesting cases occur of a genus being represented
in different archipelagoes by distinct (non-endemie) species ; witness the metallic-blue
mud-dauber wasps (Sceliphron) discussed on p. 367.

Nearly all the eoralline groups possess some species unknown outside their respective
arehipelagoes, but (as stated above) these potential endemies are not numerous except in
the case of the Aldabra Group. Theil' numbers for the several arehipelagoes are given, in
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the case of Coleoptera, on p. 356, but Lepidoptera in particular and other Orders to a Iess
extent are aiso represented in this category. The Chagos have a lacewing (Chrysopidae)
only known from within their limits ; Farquhar shares with Aldabra a wasp (Odynerus)
unknown in other lands; Aldabra has a Myrmeleonid, a bee and several Diptera possibly
endemie, Sorne of these species arc probably truly endemie, owing their existence to
the offects of isolation. But most of them are, doubtless, descendants of parent forms
which have reached the islands by dispersal aoross the sea. Only in a few cases, such as
the wingless cricket (8cottia , sec p. 350) in the Chagos, and the Embiid common to the
forests of the Seychelles and the low islets of Cargados (sec p. 351), is speculation provoked
as to whether they could be survivors of the fatma of largcr land areas, persisting in the
coral islands of today. As to Aldabra, its large size, peculiar type of jungle, and situation
vis-à-vi« Madagascar, the Comores and Africa, are enough to account for a relatively long
faunal list, including numerous endemies of African and Madagascan affinity.

(III) THE PROBLEM OF FORMER LAND CONNEXIONS.

The marked contrast between the fauna of the Seychelles and that of a purely
volcanic archipelago, elaborated in Part II and recapitulated in summary form above
(p. 374), affords strong corroboration for the view that the Seychelles are not typical
oceanic islands, but of an ancient continental type. And the peculiar blend (demonstrated
in Part III and summarised immediately ab ove) in the endemie fauna of forms taxo
nomically isolated, and ethers with, respectively, Indo-Australian, Mascarene, Madagas
can and African affinities, strengthens this conception. The high percentage of endemie
forms in both fiora and fauna indicates a biological association which has endured since
the remote past, but which has existed throughout the archipelago as a whole; there has
been little formation of distinct species in the individual islands, the separation of which
has probably been comparatively recent. Species formation in the endemie fauna has not
been proceeding actively in recent geological periods-the local insular races of a few
widespread species not confined to the Seychelles proper, but shared by the coral islands
as weIl, being almost certainly a quite modern development, unconnected with the
ancient endemie fauna. However many be the endemie plants and animals which have
died out, those which persist are the romains of the fiora and fauna of a much larger,
almost vanished, land.

Was this larger land part of the unbroken land bridge believed to have connected
Southern Africa with India throughout the Mesozoic epoch and to have continued into
carly Tertiary time? It would appear, in any case, to have been severed from direct
connexion with the continental land masses a very long time ago, otherwise there would
be a lower percentage of endemie forms in the fiora and fatma of the Seychelles, and more
indigenous species common to them and Africa on the one hand, and India on the other.
Nor can the existence of a faunistic element common to the Seychelles and Mascarene
islands (Mauritius, etc.), but absent from Madagascar and the great continents, be ig
nored. Beyond this, it is difficult to postulate conclusions with any approach to eertainty.
The phenomena displayed by the remaining endemie fiora and fauna to-day can be nearly
equally weIl explained either (i) on the assumption that an unbroken land bridge existed,
but was severed in the remote past, leaving a large island corresponding rougWy to the

49-2
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present submerged bank on which the Seychelles stand, or (ii) that this hypothetical
island never was directly connected with the continents, but only linked to them by
chains of islands, and was colonised by the immigration of ancestral spccies from adjacent
lands across narroui stretches of sea. The existence of the highly peculiar microlepi
doptera, for instance, can be as weIl explained on the latter hypothesis (p. 354), but the
presence of insects such as the fragile Helodid Coleoptera, the endemie Apterygota, and
others, favours direct land connexion.

Although the connexion between Africa and India is often regarded as having in
cluded Madagascar, this was not necessarily the case. Strong reasons, based on the
evidence supplied by certain groups of Vertebrates, have boen advaneed* for believing
that Madagascar was isolated long before the connexion between Africa and India broke
down at the end of the Cretaceous or in early Tertiary times. It has boen explained abovo
(p. 378) that there is nothing in the insect fauna of the Seychelles contrary to this latter
view, and that the apparent weakness of the Madagascan faunistic element is in its faveur.

As stated above, there is no evidence that the Seychelles fauna originated before all
the Orders of living insects were differentiated. The absence of Plecoptera and Meeoptera,
two Orders of very ancient origin, is to be sought in their weak representation in tropical
latitudes as a whole, the cause of which eannot be explained here. The presence of Ephe
meroptera and taxonomically isolated forms of Trichoptera (Orders unrepresented in the
purely volcanic archipelago with which comparisons are made) suggests that there was
direct land connexion with, or at any rate close proximity to, continents in Mesozoic
times, and probably far back in that epoch. The apparent great preponderance of the
ancient Order Coleoptera (extending back to late Palaeozoic times at least) in the
endemie fauna, as compared with Lepidoptera and Hymenoptera (not known to have
originated nearly as far back) is also suggestive of direct land connexion in more remote
periods, which was severed in Tertiary times. Little can be argued from the presence
or absence of groups of lower denomination, i.e. families, groups of genera etc., since we
have no definite evidence of the relative antiquity of these groups.

Assuming the existence of an unbroken or nearly complete land bridge, what part (or
parts) disappeared first, or persisted latest ? Here we have only the slender clue provided
by the indications that the element with African affinities in the endemie fauna is of more
recent origin than the element with Indo-Australian affinities, pointing to the longer
persistence of a connexion with Africa. But it is also possible to explain this by assuming
the later immigration of African parent species across the sea.

Lastly, it is difficult to comprehend why the nearest relatives of many of the endemie
forms with Oriental affinities have to be looked for, not in Ceylon and India (where they
might have been expected, on the supposition of the Africa-India bridge, to exist) but in
the Malay Archipelago, Australia and the borders of the Pacifie. A distribution of land
and sea in former periods, very different from that implied in the Africa-India land bridge
and an that it involves, might be argued from these premises. But such argument would
be outside the scope of this inquiry. Moreover, if we imagine the ancestors of the forms

* See C. Tate Regan, "The distribution of the fishes of the Order Ostariophysi," Bijdragen tot de Dierkunde,
xxii, pp. 203-7, 1922, and the l'lame author's article on "Distribution of Animals," Encyclopaedia Britannica, 1:3th
Ed., New Volumes, i, pp. 857-60, 192ft The oldcr idea (Madagascar includcd in the land bridge) is illustratod by
maps reproduced in J. Stanley Gardiner, "The Indian Ocean," Geograph. Journ. 1906, pp. 319,323.
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with Indo-Malayan or Australasian affinities to have originated in the Asiatic continent,
north of the Africa-India land bridge and of the south-eastern extension situated where
the Malay Archipelago now is, these forms or their descendants could have dispersed
themselves south-westwards along the land bridge and south-eastwards over the Malayan
subcontinent. Or, failing this, they eould have reached their destination across the ocean,
for the force of the currents setting from an easterly or south-easterly direction, believed
to have been greater than it is to-day when land and water were difîerently distributed,
would favour immigration of parent species from the Malayan subcontinent to the land
bridge*.

Displacement of continents and Wegener's hypothesis. In the preeeding para
graphs the term "land bridge," often used, is expressive of ideas prevailing when the
Percy Sladen Trust Expedition was carried out. The theory of displacement of continental
land masses, elaborated by Wegener in his hypothesis, has come more recently into the
field. Discussion of the pros and cons is, however, beyond the scope of this paper. If
"India" be substituted for" South America," a phrase from an article already cited may
be applied here in its entirety: "the zoogeographer who has reason to believe that India
and Africa were formerly united is indifferent whether they became separated by sub
mergence of the intervening land, or by breaking and drifting apart." Wegener conceived
a deep submerged bank, on which the Seychelles and certain of the coralline archipelagoes
stand, to have been squeezed up in a molten state from beneath the African land mass,
and to have drifted towards Tndia, developing a crescentic form by the dragging of its
onds, If so, the zoogeographer asks "when?" and" was the dry land, since modified into
the Seychelles, in a physical condition to receive animal and plant immigrants, while it
was still in contact with, or very near to, the continent?"

Postscript. I have purposely deferred, till after my conclusions were independently
worked out, reading the views expressed by Dr Karl Holdhaus in Schrôder's Handbuch.
der Entomologie, vol. ii, chap. 7, 1928. Reference is made to the several archipelagoes on
pp. 794, 795, 861 and 872-78. In this general work they fall within two of the great
Zoogeographical Regions, namely the Madagascar Region (which is given rank, not as
a subregion, but equivalent to the Ethiopian, Oriental, etc.) and the Oriental, and within
two separate subregions of the latter. Holdhaus's ideas are, briefiy, as follows:

(a) The Seychelles and Amirantes are treated as an "appendage" (Anhang) to the
Oriental Region, probably constituting a definite "Seychelles subregion " of the Oriental.
It is still undetermined whether the Seychelles are oceanic or continental. The very weak
representation of many groups of insects renders it possible to conceive the immigration
of a few ancestral forms over the sea. On the other hand, the large number of genera
represented in many other groups points to an ancient land connexion with Asia. The
high degree of endemism indicates long isolation of the fauna, whatever be its origin.
Broadly, these conclusions agree with mine, except that I have been led to emphasise
more strongly the indications of ancient continental origin.

(b) The Chagos are regarded, with the Laccadives and Maldives, as belonging to the

• J. Stanley Gardiner, "Tho Indian Ocean," Geograph. Journ. Oct.-Nov. 1906; for supposed former distribution
of seo. and land, seo maps on pp. 319,323; strongth of tides and currents, pp. 319 sqq. Also seo remarks by G. H.
Carpenter at end of Report on Apterygota, Proc. R. Irisli Acad. xxxiii, B, no. 1, pp. 48-55, 1916.
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Ceylon subregion of the Oriental; they are coral islands with a very poor fauna of
Ceylonese and South Indian character. The Laccadives and Maldives are oceanic, the
Chagos very probably so, though the presence in the latter of the wingless cricket (8colt1:a)
is commented on by Holdhaus (cf. above, pp. 350, 381).

(c) AlI the other archipelagoes under review, together with the Comoros, Glorioso and
the Mascarenes, are included in the Madagascar Region. Those with which wc are con
cerned (the Aldabra group, Farquhar, Cargados) are oceanic. Theil' fauna is overwhelm
ingly Madagascan. Whether the species unknown outside the respective islands are truly
endemie cannot, in the opinion of Holdhaus, be decided in the present stat o of lmowledge.

PART V. BIBLIOGRAPHY OF ENTOMOLOGICAL EXPLORATION
OF THE ISLANDS.

This part is confined to the enumeration of works wholly or chiefly devoted to the
results of definite expeditions. Miscellaneous papers containing descriptions of a few
species from these archipelagoes, scattered among descriptions of insects from other parts
of the world, are excluded. Seven expeditions are dealt with, in chronological order,
under headings (A) to (G).

I have found it impossible to catalogue the published results of all these expeditions
in the same way. Thus, under heading (B), Alluaud's Mission, sorne 22 Reports are
listed in chronological order.

Under heading (G), the Percy Sladen Trust Expedition, on the other hand, papers
devoted to general descriptions of the islands are listed under subheading (a) and Reports
devoted entirely to entomology under subheading (b), the latter being arranged in
systematic order. The 83 entomological Reports have (as mentioned in the Introduction)
appeared during 25 years, in 8 periodicals. The Reports on the various Orders and fa milies
had to be published as the groups were worked out, not in correct taxonomie order. Many
of the Reports are, moreover, scattered among Reports on other branches of the animal
kingdom, on plants, oceanography, etc. The list given below is, therefore, intended
ta serve as a general index to the whereabouts of the Reports on all the groups of insects
discussed.

(A) PROFESSOR E. PERCEVAL WRIGHT'S EXPEDITION. Wright spent six months
in the Seychelles in 1867. His object was mainly botanical, but he collected Odonata,
which were worked out by Baron E. de Selys-Longchamps, and on which thc following
Reports appeared:

1. SELYS-LONGCHAMPS; Ann. Soc. ent. Belg. xii, pp. 95-9, 1869.
2. E. P. WRIGHT; Ann. Mag. Nat. tu«. (4), iii, pp. 270-2, 1869.
3. SELYS-LoNGCHA1\iPS; Ann. Mag. Nat. Hist: (4), iii, pp. 272-7, 1869 (essentially a translation of

no. 1).

Some references ta entomology occur in "Six months at the Seychelles," a letter from Wright ta
the University Board of Trinity College, Dublin, privately printed in 1868 and reprinted in a collection
of bis papera, "Spicilegia Biologica, Part I," 1870. He writes of bringing home ten store-jars of
insects and other animals, but no other reports on insects appear ta have been published*. Wright
made many excursions ta the high forests of Mahé and spent sorne weeks in Praslin. He comments on

* A Cerambycid beetle, Macrotoma wrightii, was dcscribed by C. O. Waterhouse, Ann. Mag. Nat. Hist, (5), v,
p. 414, 1880, in a paper on Coleoptera from Madagascar.
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the apparent absence of inseot life, especially during the drier season, June-September, and also
remarks on having found the countless pitchers in a bed of Nepenthes empty of water but half filled
with Diptera and Hemiptera. [In September, 1908, on the highest peaks of Silhouette, I found
Nepenthes pitchers full of water and swarming with larvae and pupae of a mosquito, almost certainly
Uranotaenia pandani; the pitchers also contained drowned specimens of two endemie beetles, Euconmus
senez (Scydmaenidae) and Lepydnus nepenthicola (Curculionidae).]

(B) MISSION OF M. CHARLES ALLUAUD. Two rnonths spent by Alluaud in the
Seychelles in 1892 led to a substantial advancernent of our knowledge of the insect
fauna, Sorne of his biogeographical conclusions are strikingly borne out by the results of
the present study. The long series of reports is briefly listed below, mainly in chrono
logical order:

1. C. ALLUAUD; "Voyage aux îles Séchelles" [general narrative], Le Tour du Monde, lxvii, pp. 65-
80, 1894.

2. Id.;" Considérations générales," Bull. Soc. eni. France, pp. 97-9, 1893.

3. J. SCHMIDT; Coleoptera, Histeridae, t.c, pp. 99-103.

4. C. KERREMANS; Coleoptera, Buprestidae, t.c. pp. 103-5.

5. A. LAMEERE; Coleoptera, Cerambycidae, t.c. pp. 105-6.

6. E. BERGROTH ; Hemiptera-Heteroptera, Rev. d'Ent.franç. xii, pp. 197-209, 1893.

7. A. GROUVELLE; Coleoptera Clavicornia [of Seychelles and elsewhere], Ann. Soc. eni. France, lxiii,
pp. 12-16, 18!l4.

8. C. EI\IERY; Hymenoptera, Formicidae, t.c. pp. 67-72.

!J. J. DE J OANNIS; Lepidoptera, t.c, pp. 425-38 [preliminary paper, Bull. Soc. ent. France, pp. 50-3,
181)3.]

10. J. PÉREZ; Hymenoptera, Ann. Soc. ent. France, lxiv, pp. 205-12, 1895.

Il. R MARTIN; Odonata, t.c, pp. 341)-52 [see also Mém. Soc. Zool. France, ix, pp. 101-12, 1896].

12. H. GIGLIO-Tos; Diptera, t.c. pp. 353-68.

13. 1. BOLÎVAR; Orthoptera, t.c. pp. 3(1)-85.

14. A. DE BORMANS; Dermaptera, t.c. pp. 387-8.

15. C. SCHAUFUSS; Coleoptera, Scolytidae and Platypodidae [of Madagascar and Seychelles],
Tijdschr. v. ent. xl, pp. 209-25, 1897.

16. IV1. RÉGIl\IBART; Coleoptera, Dytiscidae [of Seychelles and Mauritius], Bull. Soc. ent. France,
pp. 208-10, 181)7.

17. C. ALLUAUD; Dytiscidae [of Seychelles and the Mascarene Is.], t.c, pp. 210-14.

18. Lil.; Coleoptera, Malacodermidae [of the Mascarenes and Seychelles], op. cit. pp. 99-104, 1898.

Il), Id.; Coleoptera, coprophagous Lamellicornia [of the Mascarenes and Seychelles], Bull. Soc. Zool.
France, xxiii , pp. 63-7, 181)8.

20. A. FAUVEL; Coleoptera, Staphylinidae, Rev. d'Ent. [ranç. xvii, pp. 114-22, 181)8.

21. J . DE JOANNIS; Lepidoptera [note on certain], Bull. Soc. ent. France, pp. 197-200, 1899.

22. E. FLEU'],IAUX; Coleoptera, Elatcridae, op. cit. pp. 13, 14, 11)03.

(C) DR W. L. ABBOTT'S EXPEDITIONS. Next in order may be considered the
journeys of Dr Abbott to the Seychelles in 1890, and to Aldabra, Assumption and
Providence in 1893. Glorioso Island, which is not dealt with in the present work, was also
visited by Abbott. Though the species collected were not very numerous, the Reports
published are of considerable importance:

1. W. L. ABBOTT; "Notes on the Natural History of Aldabra, Assumption and Glorioso Islands,
Indian Ocean," Proc. os. Nat. Mus. xvi, pp. 759-64, 1894.



386 PERCY SLADEN TRUST EXPEDITION

2. W. J. ROLLAND; "List of the Lepidoptera from Aldabra, Seychelles and other East African
islands, collected by Dr W. L. Abbott," op. cit. xviii, pp. 265-73, 18û6.

3. M. L. LINELL; "On the inseets eolleeted by Dr Abbott on the Seychelles, Aldabra, Glorioso and
Providence Islands, with descriptions of nine new species of Coleoptera," op. cit. xix, pp. 605
706, 18û7.

4. P. P. CALVER'!'; "Odonata from the Indian Ocean [and from Kashmir] collccted by Dr W. L.
Abbott," Proc. Acad. Nat. Sei. Philad. pp. 141-54, 18û8.

(D) DR A. VOELTZKOW'S JOURNEYS: Aldabra is the only one of our islands
included in his "Wissenschaftliche Ergebnisse der Reisen in Madagaskar und Ostafrika
in den Jahren 1889-1895." The "Ergebnisse" are in two volumes, Band i and ii, forming
two complete volumes of Abh, Senckenb. Naturforsch, Gesellsch., namely vol. xxi, 1897-9
and vol. xxvi, 1899-1902.

Vol. xxi contains, inter alia, Voeltzkow's "Einleitung: Madagaskar, Juan de Nova, Aldabra,"
pp. 1-76, Taf. I-VIII, Karten I-III, 1807. The entomological reports by WASMANN on Termites (pp.
137-82, pl. Il, 12), by FOREL on Ants (pp. 185-208) and by DE SAUSSURE on Orthoptera (pp. 560-664,
pl. 37, 38), ail include species from Aldabra. Forel's report on the Ants has an Appendix on thosc
eoilected later in the Seychelles by Brauer, and lists of the ants at that timo known from Aldabra and
the Seychelles (pp. 187 , 188).

Vol. xxvi contains a report by FRIESE on cer tain Hymcnoptera, Apidae, Fossores and Chrysididae
(pp. 257-(8), whieh inclucles several From Aldabra, and also two reports entirely dovoted to that
island, to the titles of which l add a thircl, published outside the special volumes:

1. A. VOELTZKOW; " Die von Aldabra bis jetzt bekannte Flora und Fatma," t.c, pp. 530-65, 1002.

2. H. KOLBE; " K oleopteren der Aldabra-Inseln," t.e. pp. 567-86, l!J02.

3. M. RÉGHIBART ; " Coléop tères aquatiques capturés dans l'île d'Aklabra ... par le Dr Voeltzkow,"
Bull. Soc. eni. France, pp. 4!J-52, 1000.

(E) PROF. A. BRAUER'S VISIT to the Seychelles in 1895-6 led to the publication
of a general article entitled "Die Seychellen auf Grund eigener Anschauung" (Verh.
Gesellschaft für Erdkumde zù Berlin, xxiii, no. 6, pp. 300-9, Taf. 2 (map), 1896); and of an
entomological work of great importance as a systematic study of the Coleoptera, including
valuable comments on the zoogeography of the archipelago, namely:

H. KOLBE; "Die Coleopterenfauna cler Sey chellen, nebst Betrachtungen über die Tiergeographie
diesel' Inselgruppe," Miu, Zool ..M1lS. B erlin, v, pp. 1-4û, l û l O.

[The ants eoileeted by Brauer were reported on by FaREL in an Appcndix to his work on those
collectecl by Voeltzkow: sec abovc, under (D) . Besicles thesc works only the Mollusca of Brauer's
Expedition appear to have been published : :i\IAltTENS and WlEQ;\IANN, 111itt. Zool. M U8. B erlin,
i, pp. 1-94, pl. 1-4, 18H8.]

(F) CRUISE OF THE "VALHALLA" in 1905-6. This yacht visited several of the
islands, and sorne new species of moths from the Seychelles, Assumption and Aldabra
were described in Sir G. F. Hampson's Report" On the moths collccted during the cruise
of the Valhalla," Ann. Meu]. Nat. Hist. (8), i, pp. 474-92, 1908.

(G) THE PERCY SLADEN TRUST EXPEDITION. The arrangement of the subjoined
list is explained in the introductory paragraphs to this Bibliography,

(a) General descriptions of the islands and the whole region, with allusions to fauna
and flora, will be found in the following works:
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1. J. STANLEY GARDINER and C. FORSTER COOPER; "Description of the Expedition," Trans. Linn.
Soc. sel'. 2 (Zool.), xii, pp. 1-56 and 111-75, pl. 1-10 and 14-18, 1907 [refers especially to the
Ohagos, Amirantes, Cargados, Farquhar, Coetivy, etc.].

2..J. STANLEY GARDINER, B. T. SOl\IERVILLE and J. C. F. FRYER; "Description of the Expedition,"
op. cit. xiv, pp. 1-20, pl. I, 2, 1910 [refera especially to Seychelles and Aldabra, with a section
devoted ta Bird and Dennis Islands].

3. J. C. F. FRYER; "The structure and formation of Aldabra and neighbouring Islands-with notes
on their flora and fauna," t.c, pp. 397-442, pl. 22-9, 1911.

4. J. S'fANLEY GARDINER; "The Indian Ocean," Oeograph. Journ: xxviii, pp. 313-32, 454-71,
Oct.-Nov. HJOG.

5. Id.; "The Seychelles Archipelago," op. cit. xxix, pp. 148-74, Feb. 1907.

O. J. C. F. FRYER; " T he South-West Indian Ocean," op. cit. xxxvi, pp. 249-71, Sept. 1910.

(b) Reports devoted entirely to entamalogy are as follaws. Systematic arder is
maintained as far as possible.

General Entomo1ogy.

1. "Eight months' entomological collecting in the Seychelles Islands, 1908-9": H. Scott,
Trans. Linn. Soc. xiv, pp. 21-39, 1910.

2. "Note on insects associated with ants and termites in the Seychelles Islands": id. Ent.
Monthly Mag. lxviii, pp. 169-72, 1932.

Apterygota [Thysanura and Collembo1a]: G. H. Carpenter, Proc. R. Irish Acad. xxxiii, Section B,
No . i, pp. 1-70, pl. 1-18, 1916.

Orthoptera: B1attidae and Mantidae, 1. Bolivar, Ann. Mag. Nat. Hist. (9), xiii, pp. 313-58,
1924; Phasmidae, 1. Bolivar and C. Ferrière, Trans. Linn. Soc. sel'. 2 (Zool.), xv, pp. 293-300,
1912; Acrydiidae, Phasgonuridae, Gryllidae, 1. Bolivar, t.c. pp. 263-92, pl. 13, 14, 1912
[Supplement, Ann. Mug. Nat. tu« (9), xiii, p. 359, 1924].

Dermaptera: M. Burr, op. cit. xiv, pp. 123-33, 1910.

Isoptera: N . Holmgren, t.c. pp. 135-48, 1910.

Embioptera: G. Enderlein, t.c. pp. 55-7, 1910.

Copeognatha [Psocoptera]: id. op. cit. xix, pp. 207-40, pl. 14-16, 1931.

Mallophaga: H. Scott, op. cit. xvii, p. 161, 1914.

Ephemeroptera [Ephemeridae]: A. E. Eaton, op. cit. xv, pp. 433,434,1913.

Odonata: F. F. Laidlaw, op. cit. xii, pp. 87-9, 1907 [Report on material collected by"Sealark"
Expedition, 1905]; H. Campion, op. cit. xv, pp. 435-46, 1913 [second Report, on the whole •
material].

Thysanoptera : R. S. Bagnall, Ann. Mag. Nat. Hist. (9), vii, pp. 257-93, pl. 4-7, 1921.

Hemiptera [Rhynchota]: material of the who1e Order, collected in 1905, W. L. Distant, Trans.
Linn. Soc. xiii , pp. 29-48, pl. 4, 1909; Heteroptera, id. op. cit. xvi, pp. 139-91, pl. 11-13, 1913
[supplement to Notonectidae in G. E. Hutchinson, Ann. Mag. Nat. m«. (9), xix, pp. 375-9,
1927]; Homoptera, id. op. cit. xvii, pp. 273-322, pl. 49-51, 1917; Coccidae, E. E. Green, op. cit.
xii, pp. 197-207, pl. 21, 1907 [later reports on Coccidae, not in Percy Sladen Trust Exp. publica
tions, see E. E. Green, Journ. Econ. Biol. v, p. 3, 1910; id. op. cit. ix, pp. 47, 48, 1914; id. Bull.
Ent. Research, vii, pp. 193-196, 1916; E. E. Green and F. Laing, op. cit. xii, pp. 125-128, 1921;
E. E. Green, op. cit. xv, p. 45, 1924.]

Neuroptera: Coniopterygidae and Hemerobiidae, G. Enderlein, Trans. Linn. Soc. xiv, pp. 57,
58, 1910; Myrme1eonidae, J. G. Needham, op. cit. xvi, pp. 243-6, 1913; Chrysopidae,
P. Esben-Petersen, Ann. Mag. Nat . tu«. (9), xix, pp. 445-55, pl. 9-11, 1927.

Trichoptera: G. Ulmer, Trans. Linn. Soc. xiv, pp. 41-54, pl. 3, 4, 1910.
TRANSACTIONS, VOL. XIX, PT. III. 50
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Lepidoptera: material [excluding Tortricidae and Tineidae] collected in 1905, T. B. Fletcher,
op. cit. xiii, pp. 265-323, pl. 17, 1910 ; of Seychelles and Aldabra, [excluding Orneodidae,
Pterophoridae, Tortricina and T ineina] , J. C. if. F ryer, op. cit. xv, pp. 1- 28, pl. I , 1912 ;
Tortricina and Tineina, E. Meyriok, op. cit. xiv, pp. 263-307, 1911 ; Orneodidae, Ptero
phoridae, T . B. Fletcher , op . cit. xiii, pp. 397-403, 1910.

Coleoptera: Adephaga, H . Scot t, op. cit. xv , pp. 239-62, pl. 12, 1912 [supplement to Carabidac,
id. Ann. M ag. N at. Hist. (9), xviii, pp. 50, 51, 1926] ; Staphylinidae, M. Bernhauer , T m ns. Linn.
Soc. xviii , pp . 165-86, 1922 ; Geographical Summary based on Staphylinidae, H. Scott, t.c.
pp. 187-93, 1922 ; Pselaphidae, A. R affray, op. cit. xvi , pp. 117- 3H, pl. lO, 1913 ; Scydmaenidae,
Scaphidiidae, Phalacridae, Lathridiidae, Mycetophagidae, Bostrychidae, Lyctidae,
H . Scott, op. cit. xviii, pp. 195-260, pl. Hl-22, 1922 ; Ptiliidae [Trichopterygidae] , H . Britten,
op. cit. xix, pp. 87-92, 1926 ; Corylophidae, H. Scott, Ann. Mag . N at. lh st. (8), xix, pp. 1-33,
pl. 1-5, 1917 ; Hydrophilidae, Histeridae, id . Trans . Linn, Soc. xvi, pp. 193-235, pl. 14,
1913; Nitidulidae, Heteroceridae, A. Grouvelle, t.c. pp. 93-116, H1l3 ; Cucujidae, Crypto
phagidae, A. Grouvelle and P. de Peyerimhoff, op. cit. xvii , pp. 141- 59, 1914 [supplement to
Cryptophagidae, H . Scott, Ann. M ag. Nat . H ist. (9), xviii, pp . 51-6, 1926] ; Ostomidae, Mono
tomidae, Colydiidae, Notiophygidae, A. Grouvelle, Trans. Ent. Soc. London, pp. 1- 57, pl.
l , 2, 191 8 ; Erotylidae, Endomychidae, G. J . Arrow, Ann. Mag. Nat . H ist. (9), x, pp. 73-83,
pl. 3,1922 ; Coccinellidae, A. Sicard , T rans. Linn. Soc. xv , pp. 3û l -66, H1l2 ; Ciidae, H . Scott,
op. cit. xix, pp. 1-41 , pl. l , 1926 ; Dermestidae, Lymexylonidae, Rhipiceridae, Sphindidae,
id. Ann. Mag. N at. H ist. (9), xviii, pp. 60-75, l!l26 ; Lampyridae, Helodidae, Cantharidae,
Melyridae, G. C. Champion, T rans. Bnt. Soc. London, 1923, pp. 2fl5-303 (1924) ; Cleridae,
S. Schenkling, T rams. Linn. Soc. xviii, pp. 325-29, 1922 [supplement, G. C. Champion, Trams.
Ent. Soc. London, 1923, pp. 303, 304] ; Ptinidae, Anobiidae, H. Scott, Ann. Mag. Nat. Hist. (9),
xiv, pp. 345-426, 1924 ; [Bostrychidae, Lyctidae, sec above, in sa ille report with Scydmacnidac
ete.] ; Buprestidae, C. K erremans, Trans. Linn . Soc. xvi , pp. 377, 378, 1914 ; Melasidae,
Elateridae, E. F leutiaux, T'rans, Eni. Soc. London , 1922, pp. 3fl8-436, pl. 33 (1923); Throscidae,
H . Scott, Ann. M ag. Nat. H ist. (9) , xviii , p. 75, 1926 ; Tenebrionidae, H. Gebien, Trans. Linn.
Soc. xviii, pp. 261-324, pl. 23, 1922 ; Monommidae, Cistelidae, Melandryidae, Oedemeridae,
Anthicidae, Pedilidae, Xylophilidae, Mordellidae, G. C. Champion, Ann. Mag . Nat . llist.
(8), xix, pp. 161-87, pl. 6, 1917 ; Bruchidae, Chrysomelidae [Cassidinae], S. Mau lik , t.c.
pp. 144-7, 1917 ; Chrysomelidae [Hispinae] , id. Trans . Linn. Soc. xvi, pp. 237-42, 1913 ;
Chrysomelidae [Eumolpinae, Galerucinae, Halticinae] , id . op. cit . xix, pp. 241- 60, 1931 ;
Cerambycidae, C. Aurivillius, Ann. Ma g. Nat . Hist. (9), x, pp. 421-43, pl. 12, 13, 1922;
Brenthidae, H . Scott, 01 ). cit. (9) , xviii , pp . 75,76, 1926; Anthribidae, K. Jordan , Trans, Linn.
Soc. xvi, pp. 247-67, pl. 15, 1914; Curculionidae, G. C. Champion, t .C. pp. 393- 497 , pl. 22-4,
1914; Platypodidae, Ipidae [Scolytidae] , W inn Sampson, t.c, pp. 379-91, 1914; Lamellicornia,
H . Scott, op. cit. xv, pp. 215-39, pl. 12, 1912.

Strepsiptera: see above , p. 364 .

Hymenoptera : material of the whole Order, collected in 1905, P . Cameron, Trans . L inn . Soc.
xii, pp. 69-86, 1907 ; Evaniidae, P. Cameron, t.c. p. 8:3 ; Ichneumonidae, C. Morley, Trans .
Linn . Soc. xv, pp. 169-79, 1912; Braconidae, P . Cameron, op. cit. xii , pp. 81- 5, 1907 [the large
material collected in 1908-9 remains un worked] ; Chalcidoidea, L. Masi , Novit . Zool. xxiv, pp.
121-230, 1917 [appendix by J. J. K ieffer, p. 230] ; Cynipoidea, J. J . Kieffer , Trans. Linn . S oc.
xiv, pp. 309-13, 1911 ; Proctotrupoidea [including Bethylidae and Dryinidae], id . op. cit.
xv, pp. 45-80, pl. 2, 3, 1912 [preliminary diagnoses of Sce lionidae, id . Bull. Soc. ent. France, pp.
292-4, 1910] ; Formicoidea, A. Forel, Trans. Linn. Soc. xii, pp. 91-4, 1907 [results of 1905
E xpedition] and op . cit. xv, pp. 159- 67, 1912 [results of 1908- 9 Expedition]; Diploptera (E u 
menidae, Vespidae), G. Meade-Waldo, t .C. pp. 43,44, 1912 ; Fossores (S coli id ae, Pompilidae,
and Sphecoidea), R. E . Turner, op. cit. xiv, pp. 367-74, 1911 ; Apoidea, T. D. A. Cockerell,
op. cit . xv, pp. 29-41 , 1912.

Diptera: Tipulidae, F . W. Edwards , T rans. Linn. S oc. xv, pp. 195-214, pl. 10, Il, 1912; Psycho
didae, A. E . Eaton, t .c, pp. 423-32, pl. 26, 1913 ; Culicidae, F. V. Theobald, t.c, pp. 81-94, pl.
4, 1912; Chironomidae, J . J. Kieffer , op. cit. xiv, pp. 331-66, pl. 21, 1911; Cecidomyiidae, id.
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t.c, pp. 315-30, 1911 ; Mycetophilidae, G. Enderlein , t.c. pp. 59-81, 1910 [synonymy, F. W.
Edwards, A nn. May . Nat. Ilist. (8), xii , pp. 55, 56, 1913]; Sciaridae, id. op. cit. xv, pp. 181-94,
pl. 9, 1912; Bibionidae (Scatopsinae) and Simuliidae, id. op. cit. xvi, pp. 373-75, 1914;
Stratiomyüdae, K. Kertész, op. cit. xv, pp. 95- 9, 1912; Tabanidae, E. E. Austen, Bull. Ent.
Research, xi, pp. 43-5, 1920; Bombyliidae, M. Bezzi, Parasitology , xv, pp. 77-9, 1923; Empi
didae, J. E. Collin , Ent. Monthly Mag.lviii, pp. 184-9,1922; Asilidae, Scenopinidae, Dolicho
podidae, Pipunculidae, Syrphidae, C. G. Lamb, T rans. Linn. Soc. xviii, pp. 362-416, pl. 27-30,
ID22 ; Phoridae, J. E. Collin , op. cit. xv , pp. 105-18, pl. 5, 1912; Borboridae, id. t.c, pp. 101-4,
1912; Lonchaeidae, Sapromyzidae, Ephydridae, Chloropidae, Agromyzidae, C. G. Lamb,
t.c. pp. 303-48, pl. 15, 16, 1912 [supplement, id. op. cit: xvi, p. 370, 1914]; Heteroneuridae,
Ortalidae, Trypetidae, Sepsidae, Micropezidae, Drosophilidae, Geomyzidae, Mili
chüdae, id. op. cit. xvi, pp. 307-72, pl. 19-21, 1914 ; Schizophora Calypterae, P. Stein, op. cit.
xiv, pp. 149-63, 1910 [deals with Anthomyiidae (= Muscidae) and part of Tachinidae] and M.
Bezzi, Parasitology, xv, pp. 75-102, 1923 [deals with aIl Muscidae and Tachinidae, including
those previously treated by Stein]; Pupipara (Hippoboscidae, Nycteribiidae), H. Scott,
Trans. Linn. Soc. xvii , pp. 161-7, 1914 [synonymy, id . Rec. Ind. Mus. xxvii, p. 382, 1925.]

Aphaniptera: H. Scott, Trans. Linn. Soc. xvii, p. 161, 1914.

ERHATA AND ADDENDA REFERRING TO PREVIOUS
ENTOMOLOGICAL REPORTS.

Trans. Linn. Soc. xii [Laidlaw, Odonat a , 1!)07J, p. 80, lines Il and 12: the localitydata, from " Chagos "
to the end of line 12, refer t o the prcceding speoies , Diplacodes trivialis, not to Orthetrum wriglûi.

t.c. [Green, Coccidae , 1907J, p. 200, lino 6, for " Aldebra " read " Aldabra ;" p. 203, line 11 from bottom,
for "allaudi " read " alluaudi ."

op. cit. xiii [Fletcher , Lepidoptera, UllOJ, p . 280, line 16, delete "Aldabra" ; p . 304, line 4 from
bottom, after "Nacoleia maculalis, sp .n ." note " insulicola, nom. nov." (see Fletcher, Entomolo
gist , 1022, p. 231).

op. cit. xiv [Gardiner, Description of Expedition (concluded), 101OJ, p. 5, line 9, for "Oct. 2" read
" Sept. 30"; p. 6, line 11 from bottom, for" H . C. Scott" read "H. Scott."

t.c, [Scott, Eightmonths' collecting, 1D10], p. 27, line l, for " (Proctotrypidae) " read " (Chalcidoidea)."

t.c. [Holmgren, I soptera, 1910J, p. 135, line 4 of title, for " 1906 " read " 1910"; p. 139, line 16, add
" P raslin : 1905 " ; p . 144, line 15 from bottom, add " Far quhar Atoll, 1905. Chagos Islands:
Salomon Atoll, Baddam I sland, 24. v. 1!)05, in fallen cocos (Fletcher) "; p.146, line l Ofrom bottom,
add "Aldabra: Esprit I.," and line 3 from bo ttom, for " Tanerive" read "Fenerive"; p. 148,
line 18, add " Also Silhouette and Praslin , 1905. Providence (Cerf 1.) 1905."

i.c. [Stein, Anthomyiidae, 1010J, in title and page-headings, for " Anthomyidae" read "Anthomyi
idae " ; p. 160, line 6, for " Msq. " read " Mcq."

t.c, [Meyrick, Tortricina and Tineina, 1911J, p. 272, line 4from bottom, for " Couchons" read "Cochons."
t.c, [Turner, Fossorial H ymenoptera, 1911J, p. 369, line 20, add " New Caledonia " ta dis tribution of

S celiphron hemi /pterum,
op. cit. xv, p . vi [Contents], line 2, after the tit le " F ourmis des Seychelles ... etc." add "Par

A. FareL"
t.c, [Fryer, Lepidoptera, 1912], p. 2, line 17, for "2000" read "20,000" ; p. 7, line 4 from bottom, for

"Uhasminia" read "Oltasmina"; p. 10, line 17, for " thermesiana " read " thermesina " ; p . 16,
line 14, for " probably are local forms of the above species " read " probably belong to a local form
ofthis species" [O. sim plex]; p. 17, line 16, for " Nymphelidae" read " Nymphalidae"; p. 18, line
10, for "Madagascar Oriental rcgion" read " Madagascar , Oriental Region"; p. 19 (top),
Teracolus pernotatus should be removed from the list and, under the following species
(T. evanthides), the words " but less so than the preceding species . Madagascar (n" should be
deleted ; p. 20, line 17 from bottom, delete " (F letcher ) " ; p. 26, line 19 from bottom, after
"maculalis Fletcher" [1910] note "insulicola nom. nov. Fletcher [1922]" and for "xvili" read
" xiii."
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t.o. [Edwards, Tipulidae, 1912], p. 212, line I, for "Anisomerinae" read "Anisomerini."

t.c, [Scott, Coleoptera Lamellicornia, UH2], p. 21S, line 21, for "Species peculiar to the Seychelles"
read "Species occurring in the Seychelles and Mauritius," and p. 219, line 3 of last paragraph,
add "and Mauritius" after "Seychelles"; p. 235, line 14 from bottom, add "Also Mauritius
(see Ohaus, Deutsche Ent. Zeitschr. p. 247, 1900)"; p. 236, line 17 from bottom, after "specimens
from Mauritius in the British Museum" add "and from Réunion (Paris Museum)."

t.c, [Bolivar, Orthoptera, 1912], p. 266, line 17, add "slopes of Morne Seychellois, 1500-2000 ft.,
4. ii. 1909"; p. 271, line 6 from bottom, after "RHYNCHOTETTIX, gen. nov." note "ENOPLOTETTIX,
nom. nov. (Bolivar, 1913)."

t.e. [Lamb, Diptera, Lonehaeidae, etc. 1912], p. 304, line 2 from bottom, after" Lonchaea longicornis
n. sp." note" Lonchaea lambiama nom. nov. (Bezzi, Bull. Ent. Res. ix, pp. 242, 246, 1919*)";
p. 332, line 7, for" a1'e1LOce1Is" read "erinaceus."

t.c. Index, p. 479, col. 3, line 26, for" Psychodridae" read "Psychodidae," and line 30, for" Stratio
mycidae" read "Stratiomyiidae"; p. 4S3, col. l , line l , for" Hippeùüas" read "Hippelates";
col. l , line 10, for "fig. 334" read "fig. 20."

op. cit. xvi [RafIray, Pselaphidae, 1913], p. 131, line 17, for "Brachglutini" read "Brachyglutini";
p. 135, line S from bottom, for" pontués " read "ponctués."

t.c, [Distant, Rhynchota Heteroptera, 1913], p. 150, last. lino, add "Aldabrs (1 ex.)"; p. 152, line 13
from bottom, after "Pannera cincta" add "Say"; p. 161, line 10, for" Anse Moudon" read
"Anse Mondon"; p. 165, line 7 from bottom, after "ROSLANIA" add "gen. nov."; p. ISO, line
12, for "Teuasserim" read "Tenasserim"; p. lSS, bottom, add "Family Pelogonidae. 136 a.
Peltopterus sp. Aldabra, 1 ex. (Fryer)."

t.c, [Scott, Hydrophilidae, Histeridae, 1913], p. 211, line 5, add "Lit Digue: 1S92 (Alluaurl)"; p. 223,
no. 30 in table, external distribution is "Engano"; p. 22S, line 21, aftcr "Bacanius amhùjuu»
Schmidt ... p. 101" add "id. Ann. ~I1IS. Genova, xiv, p. 545, lS94"; p. 228, last line of text, add
"Also Engano"; p. 229, line l S, for" HALICRITUS" read "HALACRITUS"; p. 223, line Il from
bottom, and p. 230, lines 9 and 10 from bottom, read "few members of the whole genus Acriius
are [not "no member is "] known from continental Africa."

t.c, [Lamb, Heteroneuridae, Trypetidae, etc., 1914], p. 316, after line 7 add, "Ueratitis catoiri Guérin,
Bull. Ent. Res. viii, p. 230, 1915. Seychelles, Mauritius"; p. 319, Tephritis aldabrensis was
subsequently referred to genus Spatlndina Ronel., by Bezzi, Bull. Ent. Res. ix, p. 29, 1915.

t.c. [Champion, Curculionidae, 1914] p. 394, no. 12 in list, for" Eucycloterodes" read "Eucycloteres";
p. 404, line 6 from bottom, "Group Hylobiina " should be beneath "Sub.-fam. Curculioninae";
p. 429, line 16 from bottom, delete reference to "(Pl. 23, figs. 24, 24 a, &,)"; p. 430, line 13, add
"(Pl. 23, figs. 24, 24 a, &,)"; p. 490, line 4, for" Calotethrus" read "Catolethrus"; p. 496, line 9
from bottom, for" stricticollis" read "stevensoniae."

op. cit. xvii [Grouvelle, Cucujidae, 1914], p. 141, line 3 of text, for" 16 espèces" read "19 espèces";
p. 145, line 10 from bottom, for" occidentale" read "orientale."

t.e. [Distant, Homoptera, un 7], p. 274, linc 4 of Bibliography, for" Alland" rcad "Alluaucl"; p. 2SS,
line 15, for "Sta,l's" reacl "StaI"; p. 317, line 16, add "Félicité, from forest, xii. 1905."

op. cit. xviii; Contents, lines 6 and 8, for "Berhauer" read "Bernhauer."

t.c, [Gebien, Tenebrionidae, 1922], p. 27S, line 21, for "Op. Ent. ix" read "Op. Ent. x"; p. 311, line
7, for "PL" read "Tafel."

The following refer to Reports published outside the Transactions of the Linnean Society:

(1) G. H. Carpenter, Apterygota, Proc. R. Irish Acad. xxxiii, B, no. l, 1916; p. 48, lines 10 and Il
frOID bOttOID, for" L. fryeri--M.S.F." read "L. fryeri--M.," and for" Cyphoderus insularis"
read "Cyphoderus ineularum:"

* In the same work Bezzi treated Lonchaea plumata Lamb as a synonym of L. excisa Kertész (1901), and L.
splendida Loëw as a synonym of L. aurea Macq. But his views were not entirely accepted by Lamb.
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(2) G. C. Champion, Heteromera, Ann. Mag. Nat. tu« (8), xix, 1917; on pp. 162, 168, 169, 170,
Oxacis (or Ananca) lineola Fairm. should read O. (or A.) siriola. Fairm..; on pp. 162, 179, Mordella
peregrinator, sp.n. = M. tricolor Wied.

(3) M. Bezzi, Diptera Myiodaria, Parasitology, xv, 1923, p. 80, line 11 from bottom, Limmophora
fasciculata should read L. fasciolata.

(4) Scott, Anobiidae, Ann. Mag. Nat. Hist, (9), xiv, 1924, p. 369, line 23, for" M. seychellensis" read
"M. exeieipalpie:"

EXPLANATION OF PLATES

PLATE 17.

Map of the Western Indian Ocean, showing the area of the Percy Sladen Trust Expedition.

PLATE 18.

Map of the Seychelles Archipelago, showing the localities in which insects were collected.

PLATE 19.

Fig. 1. Mahé: north side of Mount Sebert, showing deeply scored granite glacis, and a foreground of
huge boulders and forest. Certain endemie trees and bushes of extreme rarity occurred at this
spot.

Fig. 2. Mahé: Mare aux Cochons district, altitude between 1000 and 2000 feet. Granite mountain
face, and forest composed largely of bois montagne (Campnosperma), with Pandanus.

PLATE 20.

Fig. 3. Silhouette: side of valley above Anse Mondon, showing sombre coloured forest of capucin
(Northea) and other trees, capped by mist. Some bleached trunks of dead capucin trees appear
on the left.

Fig. 4. Mahé: on Morne Pilot at about 2000 feet, showing the leathery leaves, a foot or more long,
of capucin trees (Nortltea).

PLATE 21.

Fig. 5. Mahé: Cascade Estate. Forest of palms, mostly Phoenicophoriuni (Stevensonia), and ferns, in
a valley at about 1000 feet.

Fig. 6. Mahé: Cascade Estate. Native palms (Verscltaffeltia) in a clearing among vanilla vines, with
a steep forest-covered slope in the background.

PLATE 22.

Fig. 7. Mahé: in the forest, on Cascade E state. The crown of a lofty Pandanus fills the top of the
picture; below, on the left, a Roscheria and other native palms are seen.

PLATE 23.

Fig. 8. Mahé: a steep slope in the forest on Cascade Estate. Tall slender stems and groups of aerial
roots of palms (Verscltaffeltia) are seen; also giant ferns (Angiopteris) bebind and on the left
of the negro.

Note. The six photographs reproduced on Plates 19-21. were taken by Professor Stanley Gardiner
in 1908. The two on Plates 22, 23 were taken in 1902 by Mr Alexander H. Kirk, when visiting Mr
H. P. Thomasset, at Cascade. I am indebted to Professor Gardiner and Mr Kirk for kind permission
to have their work reproduced.
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PERCY SLADEN TRUST EXPEDITION

(S COTT) TRANS. LINN. SOC., S {::R . 2, ZOOL. , VOL. XIX. PL. 19

Fig. 1. Mahé: north side of Mount Sebert, showing deeply scored granite glacis, and a foreground of
huge boulders and forest. Certain endemie trees and bushes of extreme rarity occurred at this spot.

Fig. 2. Mahé : Mare aux Cochons district, altitude between 1000 and 2000 feet. Granite mountain face,
and forest composed largely of bois montagne (Gamptwsperma), with PandanU8.
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Fig. 3. Silhouette: side of valley above Anse Mon don, showing som bre
coloured forest of capuc in (N orthea ) a nd othor t rocs, cnpped by mist ,
Sorne bleached tr unks of dead capucin t rees appea r on t he left.

F ig. 4. Ma hé : on Morne P ilot at about 2000 foot , showing t he lea thery
leaves , a foot or more long, of capuc in t rees (Northea ).
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F ig. 5. Mahé : Cascade E state. Forest of palma, mostly Phoenicopho rium
(Stevensonia ), and ferns, in a valley at about 1000 feet.

Fig. 6. Mahé : Caacade E stato. Native palms ( Ver,~chajJelt ia ) in a clearing
among vanilla vines, with a steep Iorost-oovered slope in the background.
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(SOOTT) TRANS. LINN. SOC., SER. 2, ZOOL., VOL. XIX. PL. 22

Fig. 7. Ma hé : in the forest on Cascade Estate. The crown of a lofty P andam l$ fills t he top of the
picture ; below, on t he left , a Roecheria and ot her native palms are seen.
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(SOOTT) TRANS. LINN. SOC., SER, 2, ZOOL., VOL. XIX. PL. 23

F ig. 8. Mahé : a steep slope in t he forest on Cascade E state. The tall slender stems and groups of ae ria l
ro ots of palma ( Verschaffeltia) are seen , also giant ferns (A ng iop teriB)behind and on t he left of the negro.
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THE collections and observations of the Expedition have been the subject of much study.
An account dealing with the reefs, promised in the " Descript ion of the Expedition"
(vol. i), was in course of completion for publication in 1914 when the Great War broke
out. War and other tasks and illness prevented my return to the work for some years
afterwards. There was also an accumulation of specimens and other material, which
had reached me from the Indo-Pacifie and had to be considered. A visit in 1930 to
America enabled me to examine aIl Prof. Alexander Agassiz's material from the Pacifie
and Maldives thanks to the kindness of Prof. Daly, Dr Barbour and Prof. Bigelow*. This
study did not materially alter my views on " coral reefs " which I published in 1931 in
Ooral Reefs and Atolls, this work embodying much new information about the Pacifie
reefs. In this area too I learned much from Dr Crossland, who during his residenee in

• 1 had previously in 1909 had the opportunity of examining certain material in the 8mithsonian Institute and
1 here express my great indebtedness to Dr Wayland Vaughan for constant help in the lasb thirty years,

TRANSACTIONS, VOL. XIX, PT. IV. 51
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Tahiti was thinking of the conditions he had seen at Zanzibar and round the Red Sea where
he lived for upwards of twenty years*. I also was helped by Colonel Sewell, Sc.D., whose
recent conduct of the Murray Expedition bids fair to give us rational ideas on the origin
of the Arabian Sea. To these two friends I offer my deep respect and gratitude. My only
regret is that I cannot support the views of the late W. M. Davis, with whom I was in
correspondence for over twenty years].

I have had to divide my subject into two sections, viz, I, the Chagos Archipelago,
and II, the Mascarene Region, because I find between them as different conditions of
growth of the reefs as in any two areas of the Pacifie. The study is largely an ecological
one and I am conscious that there are many deductions that depend on the personal
experiences of the writer]. I may add that my conclusions as to the Mascarene Region
are in practically every respect the contrary to what I expected in 1905.

It is not pleasing to me to present below detailed descriptions of a number of reefs as
they existed in 1905, but they put on record data upon which conclusions as to the
history of atolls are based; the accounts of the land may be "comfortably" omitted by
biologists. The detailed account of Funafuti (Trans. Roy. Soc. extra volume, 1904) was
prepared in the hope that it might prove of service to future visitors to enable them to
determine the changes that had occurred since the survey-and I hope my descriptions
and data may likewise be of value. I have borne in mind the conditions at Funafuti in
describing those of the reefs of the Indian Ocean. In the Mascarene Region, which the
reader will necessarily contrast with the Chagos, changes seem to me to be proceeding
with a far greater rapidity than in coral areas nearer the Equator, changes which I
consider are due to world-wide phenomena to some degree inimical to the" coral society"
responsible for the building of reefs.

J. THE CHAGOS ARCHJPELAGO (chart, Text-fig. 1).

Sununary. A short account of the Archipelago is given, followed by descriptions of
the individual atolls, and each description is preceded by a summary of the principal
features and of the conclusions which have been reached. The group has for a long period
been in a stable condition. Its lands were originally formed by the same change of sea
level that produced the Maldivan and most lands on coral reefs. Then came a period of
land extension to seaward, subsequent to an outgrowth in the same direction of the
encircling reefs, a rare phenomenon in coral lands. The foundation for such extension is
shown to be a talus slope. It is significant that lagoon shoals are never crowned by land

* Vide "The Coral Reefs of Zanzibar," Pro c. Cambo Phil. Soc. xi, pp. 493-503, 1902; "The Coral Reefs of Pemba,
etc.," itnd. xii, pp. 35-43, 1904; " Red Sea R eefs," Jour. Linn. Soc. (Zoo!.), xxxi, pp. 1-44, 1907; Desert and Water
Gardene of the Red Sea, 1913; "Coral R eefs of Tahiti, Moorea and Rarotonga," ibid. xxxvi, pp. 577-620, 1928; etc., etc.

t The best bibliography of the subjec t will be found in Davis' " T he Coral Reef Problem," Am. Geogr. Soc.
Special Pub. 9, 1928.

t My more important expeditions wer e in 1896-7 ta the Pacifie, 1899-1900 to Ceylon, Maldives and Minikoi,
and the Percy Sladen Expeditions, 1905 and 1908. The chief resulta of these, so far as they bear on Coral Reef Forma.
tian, will be found in the following publications : " T he Coral Reefs of Funafuti, Rotuma and Fiji," Proe. Cambo
Phil. Soc. ix, pp. 419-503, 1898; " On the Rate of Growth of sorne Corals from Fiji," ibid. xi, pp. 214-19, 1901;
"The Formation of the Maldives," Geogr. Jour. xix, pp. 277-96, 1902; "The Fauna and Geography of the Maldive
and Laccadive Arehipelagos," especially pp. 1-50,146-83, 313-46, 376-423,581-3,1046-57,1903-6; "The Indian
Ocean," Oeoq. Jour., 1906, pp. 313-32,454-65; "The Seychelles Archipelago," ibid., 1907, pp. 148-68; "Submarine
SIopes," ibid., 1915, pp. 202-19; and in these volumes, especially vol. i, viz. Tram. Linn. Soc., Zool., ser, 2, Xli;
"Studies in Coral Reefs," Bull. Mua. Camp. Zool. lxxi, pp. 1-16, 1930; Coral Reefs and Atolls, 1931.



GARDINER--THE REEFS OF THE WESTERN INDIAN OCEAN 395

and are as a rule submerged with no fiat surface platforms; the exceptions show that no
bank reaches the surface to form a reef unless crowned by Lithothamnioneae. The coral
society is studied and is not generally either luxuriant or extensive. It is so controlled in
lagoons that it does not affect either their depth or extension. Finally, it is suggested
that the submerged banks of the Archipelago are the relies of former surface structures
rather than reefs in process of upward growth,

The Chagos Archipelago lies on the same line as the Maldive and Laccadive ridge, but
commences 4° farther south, an apparent depth of slightly over 2000 fathoms separating
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Fig. 1. The Chagos Archipelago

the Maldives and Chagos; this depth is approximately twice that between Addu, Suva
diva, Haddumati and Kolumadulu, the southern atolls of the Maldives. This broad con
necting belt would seem to be only 200 to 400 fathoms, or 1200 to 2400 feet, higher than
the sea fioor either east or west, but the whole trend of the bottom irresistibly suggests
that the Chagos lie on a southern continuation of the Maldive folding. If this be the case,
there is probably a narrow trough to the west, separating the Chagos from the Carlsberg
ridge that extends downwards from Socotra.

The Chagos within the 1000-fathom line extend from approximately 4° 40' S. to
7° 45' S., but the north and south ridge may continue much farther south at a greater
depth, sinee it is only eontoured by a single sounding of 437 fathoms to the south of



396 PEROY SLADEN TRUST EXPEDITION

Diego Garcia at 7° 37' S., and relatively shallow waters (US, 130, UO, 190 fathoms)
extend for 22 miles south-south-east of Pitt Bank. The bank is approximately 100 miles
across in the centre, where its whole breadth is covered by the Great Chagos Bank and its
slopes. To the north of the latter lie Peros Banhos, Salomon, and Blenheim Atolls with
surface reefs, and Victory and the large Spealœr's Banks completely submerged but at
least 10 fathoms deeper in their centres; there is also the tiny Benares Shoal, 4t miles
north-west of Peros, with 600 fathoms between. To the south lie Diego Garcia and Egmont
Atolls, the large Pitt, the small Ganges Bank and three or four very doubtful small
submerged banks near here. The Great Chagos Bank is the dominant feature of the
group, for it is 92 miles across and 63 miles north and south within the 20-fathom line.
This gives it a circumference of about 240 miles , on which there are 9 miles of surface reef,
200 miles of shoal water, 5-12 fathoms, and 32 miles in eighteen passages with over 20
fathoms, leading to a great central plateau of 38-48 fathoms with relatively few shoal
banks arising upon it. The weather du ring our visit prevented any investigation of this
bank, but the records of Great Chagos, together with the considerable information we
collected verbally, do not support the idea that it is an atoll in course of formation, for
much of the circumference is said to be bare of Lithothamnioneae and large coral. As
Darwin (3rd ed. p. 54) had the advantage of examining Captain Moresby's MSS. of his
survey of Great Chagos and of personal consultation with him, he may be appropriately
quoted:

The central part consists of a level muddy fiat between forty and fifty fathoms deep, which is
surrounded on ail sides, with the exception of some breaches, by the steep edges of a set of banks
rudely arranged in a circle. These banks consist of sand with a very little live coral ; they vary in
breadth from five to twelve miles , and on an average lie about sixteen fathoms beneath the surface;
they are bordered by the steep edges of a third narrow and upper bank, which forms the rim to the
whole. This rim is about a mile in width , and, with the exception of two or three spots where islets
have been formed, is submerged between five and ten fathoms. It consists of smooth hard rock,
covered with a thin layer of sand, but with scarceiq any live coral; it is steep on bath sides, and slopes
abruptly outwards into unfathomable depths. At the distance of less than half a mile from one part,
no bottom was found with 190 fathoms; and off another point, at a somewhat greater distance, there
was none with 210 fathoms. Small steep-sided banks or knolls, covered with luxuriantly growing coral,
rise from the interior expanse to the same level with the external rim , whi ch , as we have seen, is
formed only of dead. rock. (The italics are mine.)

Ali the atolls and banks of the Chagos appeared to slope to a basal platform in a similar
manner, a graduai fall from the surface reef or submerged shoal to 50 fathoms or there
abouts, followed in a cable (200 yards) or less by the" steep, " which is characteristic of
coral reefs in generaI. Such slopes are described below in Salomon Atoll, and were found
by us off Peros Banhos, Egmont and to the south-east of Pitt Bank, besides being indi
cated by numerous soundings shown on the chart of the group. The steep was proved by
dredging to be a talus slope, formed practically entirely of material swept out by under
currents from the reef ab ove. It commences at 50 fathoms, which is an average figure
for aIl atolls, and it happens to synchronise approximately with the maximum depth of
calcareous algae and of reef corals; the former are free-living Lithothamnion, but the corals
below 30 fathoms are always so stunted that they scarcely assist in building up the reef.

The aboye depth of 50 fathoms synchronises with the commencement of a heavy fall
in the water temperature, the surface temperature during our visit to the Chagos (June,
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July) being 82°-85° F., that at 50 fathoms 78,5°-79·2° F. and at 75 fathoms 62°-63° F.,
falling to about 56° at 100 fathoms. As to how far wind currents are concerned in affecting
the topography of the Chagos it is impossible to suggest, but October to March is the
period of the wet North-west Monsoon and April to September that of the South-east
Trade, June to September being a period of heavy and confused seas. Actually the
Group is on the boundary line of the Counter Equatorial Current setting east and the
Equatorial setting west. The tides set from east-south-east flood to west-north-west ebb,
and the currents produced by them, in passing across this obstacle in their path, while
perhaps not directly affecting the surface reefs and shallow banks, may be a material
factor in shaping the submarine topography of the Chagos.

Our soundings were too few to present contour lines, but aU Chagos banks and reefs
would seem to arise within the 850-fathom line (5100 feet), and the average depth between
them was about 3000 feet; the deeper part of the floor lay to the west. This basal platform
was clearly by no means flat, but trawlings over it, when clear of the reefs, gave the
impression of a quite smooth bottom below 350 fathoms; the nets covered long areas with
out hitching but the iron stirrups of the Agassiz trawl were brightly polished*. The sound
ing leads (snapper and tube) and dredges showed a hard bottom to 250 fathoms round
the banks, nearly all inorganic matter obtained being the remains of organisms from the
bank above. At greater depths this was followed by the same material in a more broken
and decayed state, together with some pteropod and other shell, the whole dirtied by the
coral mud. In the deeper channels between the banks our circular bag dredges and our
leads brought up the scantiest quantities of Pteropod and Globigerina Oozes'], and these
were composed of relatively large" sheIls" with some dead moUuscan and echinoderm
material of larger size in the dredges. This cleanness of the floor at 500 to 800 fathoms, the
nature of the" deposit" obtained from it, the absence of any thickness of deposit and the
dredgings, irresistibly suggested a current-swept floor between the atolls and banks.
A thin coating of "manganese" on some shells and on two pieces of rock tom off the
bottom supported this idea.

It may seem useless to speculate on the formation of the Chagos, especially in view
of the work of the Murray Expedition in the Maldives and to the west. In the Chagos we
have to think either of a subsided or of a peneplaned land. The reef-building society
evolved in the Cret aceous, producing its wave-resisting structures which are known as
coral reefs. This gives the earliest date for the possible commencement of the Chagos coral
reefs. It aUows a period, perhaps of 10 million years, for a leveUing-down of foundations
suitable for its atolls and for a possible subsequent increased depth between them, so as
to produce the present topography of the Archipelago. Such a recent planing-down may
have operated upon a land that was subjected to a similar process even from Archean
times],

* A lophiid fish, Sladenia qardineri, n.g. and n.sp, 2 feet in length, was the only organism in one of these hauls
(vol. i, p. 250).

t Vide Sir John Murray in vol. ii, pp. 355-96. (These Reports of the P ercy Sladen Expedition are throughout
quoted in this mariner. They form vols. XII-XIX, Trans. Linn. Soc., Zool., ser, 2.)

t The numerous publications of Prof. R. A. Daly should be consulted, In Coral Reefs and Atolls, p. 158, in
stating Daly's theory, I did not sufficiently emphasise his views as to the superior elaim of pre-pleistocene
abrasion in forming banks upon which the coral reefs might grow up; this is far more important than the glacial
period work.
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I do not doubt the former existence of a high land beneath the Chagos Archipelago,
this perhaps with mountain peaks. But I see no need to eall in the help of any agencies
to produce its present structure beyond the physical and chemical actions of air and water,
the effects of these subsequently controlled by the bodies of living organisms.

A. SALOMON ATOLL (chart, Pl. 24)*.

Sununary. The atoll has been so described as to allow of comparison with Funafuti,
Minikoi, Maldivan and other atolls. The land is studied and certain islands are described
fully. The basal platform under the land is a reef or seaward fiat. Sorne islands are still
growing out to seaward by the accumulation of rock and other material upon their
bounding flats, On the lagoon side of such islands there has been sand accumulation,
broadening the islands. The variation, extension and nature of rock and sand is described
in the different islands. Evidence is given that the earliest land was formed owing to a
change in the water level]. AlI zones of the reef are described. The encircling reef is
growing seawards, due to Lithophyllum forming an edge zone at the surface on the top of
the corals of an outer slope. The reefs are extending seawards on their own talus. The
lagoon and its reefs were examined, but evidence of change was uncertain. Tt may in
parts be filling up by sand, but there are large areas over which corals and other organisms
are dead; in places they are killed by mud but generally their death is due to the chemical
precipitation of lime by the sedentary organisms over their living tissues.

The intention, when the Percy Sladen Expedition left England, was to chart an atoll
in the Indian Ocean in a manner analogous to the chart of Funafuti, so that comparisons
of the constructive and destructive forces at work in shaping atolls might be determined
after the lapse of a period of time. Salomon Atoll was chosen for this purpose and Comm.
Somerville and the officers of H.M.S. "Sealark" prepared a new chart, the original
drawings and fixes for which are at the Admiralty. For our part we visited every island,
walking round each and crossing the larger in several positions. We spent two sets of
spring tides in examining the reefs and we dredged across the lagoon on three lines, with
a fourth line at right angles; we also put down a limited number of dredgings on the sea
ward slopes. We are greatly indebted to Comm. Somerville and his officers for the
numerous observations made for us, additional to their survey, particularly on the
external slopes. In the following account of the atoll, where conditions and measure
ments are clearly seen in the charts they are not repeated in the texte

The land. The islands of Salomon Atoll may be divided into two series, those to the
south-south-east (Takamaka to Poule) contrasting with those to the west and north
(Boddam, Anglaise and Passe). The latter lie on the encircling surface reef in such a
manner that their ocean shores rise up on the inner edge of the" reef fiat," which is in few
places more than 60 yards broad, except to the south of Boddam. In effect the ocean
shore of these islands is continuous with the "bollider zone" that is generally speaking
characteristic of all surface atoll and barrier reefs, where land is non-existent. In contrast

• Vide vol. i, pp. 29-36, figs. 10-14 and Pl. 5.
t l attempted an estimate of the effect of a supposed recent aceurnulation of ice in the South Polar Region

in 1906, estimating that 189 feet of ice would withdraw enough water from the ocean to lower its surface by
5 foot. (Jour. Geoçr, Soc., 1906, p. 454.)
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the islands from Poule to Takamaka lie lagoonwards of the boulder zone, towards which
from each a single point extends. The Passe group of islands present a broad rocky area
against the Bea with sand inside, whereas the Takamaka group are formed of sand with
perhaps a certain amount of boulders on their seaward points. Mapou is intermediate in
structure between the two groups.

In the southern section across Anglaise (see chart, Text-fig. 2), where I had the personal
assistance of Comm. Somerville, three zones were found in a breadth of 541 feet from the
lagoon seawards between the high-tide leveIs. The first was an area of fine sand 227 feet
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across, reaching a maximum height of 7 feet above high-tide level at 94 feet distance; by
digging down we found three beaches, presumably pauses in the lagoonward growth of the
islands, their crests at 16, 61 and 94 feet. From the inner crest there was a faU ta a pool
of water (kuli)* with belts of sandstone at distances of 184 and 197 feet, these sloping to
the kuli. The latter formed the second zone and was 195 feet broad. Its water level was
approximately 2 feet above the reef fiat and the maximum depth was 1 foot 7 inches in
the centre; there was no clear rise and faU of tide. Our crowbars showed this area ta be
underlain by hard rock, and it is studded by occasional coral masses, two of which in our
section stood up above water level for 19 and 13 inches]. The third zone, 119 feet across,
commenced with an area of loose corals, bedded in sand below, slightly above high-tide

• Vide "Fauna and Geography of the Maldives and Laccadives," vol. i, p. 33, 1901.
t This kuli is quite clearly marked on Powell's chart of 1837, which was the sketch plan of an officer detailed

off for a few days and cannot be compared to the plans of other atolls prepared by Moresby. Actually there are
the remains of two immense gayac trees (Afzelia biiuga) in the positions of the central trees drawn in by Powell.
The older residents state that this and all other kuli in Salomon are being filled in by blown sand and decaying
vegetation.
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level and 59 feet broad. A further rise to the seaward crest with a breadth of 32 feet
follows, this being 8-10 feet above high-tide level or 12-14 feet above the reef fiat; from
this the fall to high-tide level is 28 feet in distance, with a small cliff of 19 inches in its
centre, and the further slope ta the reef fiat is 18 feet. The whole of this high seaward
zone was formed of masses of coral rock, together with sorne coral and other organically
formed skeletons. At about the half-tide level and higher there is sorne consolidation into
rock by fragmentary material and by deposition of lime. To complete the section the
seaward reef edge in this position was distant 210 feet, the shoreward part of the fiat
covered with pinnacled and loose masses of rock.

A second section farther north was 824 feet broad, the zones the sarne. The additional
width was mainly in a central fiat of bare rock, a sort of dry kuli; the rockwas quite similar
to that found underlying the sand in a similar position on the reef where no islands are
present.

There is no beach sandstone such as would indicate the washing away of the lagoon
side of Anglaise except for a small patch shown in fig. 2, but to the north its sand con
tinues into an outgrowing spit. In one part of the centre of the island there are indications
that there were once two islands, certain cross ridges and beach sandstone of the northern
island dipping to the south and vice versa on the southern island. For the l'est the island
has these two belts of rock and of sand separated by a belt of lower land (kuli), We may
hence deduce that the island was formed on a reef represented by the kuli level, the waves
and wind throwing up the actualland. In the rocky beIt were found in several places,
though not in the sections, exposures of a coarse consolidated rock dipping lagoonwards,
where it is falling ta the kuli level. This indicates that the seaward rocky zone preceded in
its formation the lagoonward sand belt. In confirmation of this view I would refer to the
fact that many of the dead corals of the kuli are of great spreading facies and of consider
able size, especially massive Parites and spreading Millepara such as to-day grow only
on the lagoonward part of the reef.

The seaward beach of Anglaise merged to the south into the boulder zone, which
continued direct to Diable, a rocky island about 3 feet above high-tide level; it was
formed of the same materials as the seaward part of Anglaise, but consolidated into
almost solid rock. The same boulder zone continued to the seaward end of Boddam,
which on our section proved ta be 1800 feet across (marked on Pl. 24). In this line the
reef to seaward was approximately 249 feet broad, of which the inner 70 feet was a
pinnacled and bouldered zone, above which the beach to high tide was 21 feet broad,
ending in a low cliff of 23 inches, the crest 8 feet farther back and 3 feet above high-tide
level. In the next 27 feet there was a depression of 13 inches in the centre, and there was
clear indication of a second beach which rose to 6 feet above high tide. Rocky land,
mostly of masses of reef rock of large size, continued back for 241 feet to a slightly tidal
kuli, 174 feet broad. Land consisting mostly of loose, and often water-worn corals, bedded
below in coarse sand and partially consolidated in rock, continued for 654 feet. In the
next, 123 feet in breadth, the rock merged into fine-grained lagoon sand which extended
for 582 feet to the high-tide level, the beach falling in 68 feet to the fiat. The same areas
continued right along Boddam, but the kuli was usually only indicated by a slight
depression and the greater part of the alteration in breadth was in the lagoon sand area,
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At the south end there was a steep sand and pebble beach, and the adjacent reef was
relatively smooth; aIl this part would seem to be slowly washing away. The lagoon beach
also for about half a mile to the north of the settlement was steep and apparently being
similarly eroded.

La Passe Island belongs to the same series (Text-fig. 3). The measurements in the
annexed plan were made by Lieut. Lay and myself and need not be repeated. The
seaward reef was broader than off the previous islands, and there were signs of a certain
amount of slow washing away aIl round the coast. There is the sand zone against the
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F ig. 3. île de la Passe , Salomon Atoll , and reefs .

lagoon, about 400 feet broad, the lower central area of the island about twice as broad
and the seaward belt of rock varying greatly but in most places upwards of 300 feet across.
The rock of the low central part, mainly loose surface corals, was broken about the centre
of the island by sand largely consolidated into rock below, this suggesting a former
separation into two islets, one north-east and the other south-west. The seaward part has
a second beach about 100 feet behind the high-tide level, and in several places were
traces of a third beach about 70 feet farther inland. The rocks of these were lying with a
dip seawards and were progressively more "rotten" farther inland. They can only be
explained as representing lines of seaward growth. Between the outer and next beach
at the north-east point is a tiny pool of very recent origin showing tidal rise and fall. On
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the east end, just south of this, five lines of rock project out on to the reef through the
beach, their slope to the north or seawards.

Mapou lies on the centre of the reef, well within the boulder zone and about equally far
from the lagoon edge. Except for a narrow belt of sand on the lagoon side and the sea
ward beach, it consisted of a conglomerate of all sorts of coral, etc., apparently sub
sequently consolidated by the deposition of lime. The greater part of the island belongs
to the middle area of the previously described islands. At the time of the survey Mapou
was clearly losing on all sides except perhaps at the southern sand spit. In places a cliff
of 3-5 feet was found at the top of the seaward beach, off which were great masses of
reef conglomerate, usually unattached.

Fig. 4. île Takamaka, Salomon Atoll, and reefs.

Takamaka is the largest island of the second group and extends across three-quarters
the breadth of the reef (Text-fig. 4). In the section, it showed five belts from the lagoon
(high-tide): (1) 0-361 feet, recent very fine lagoon sand formation quite unconsolidated;
(II) 361-944 feet, sand less fine, brown, consolidated on surface for a few inches, but loose
below, where exposed on the island shores displaying six ridges of beach sandstone to the
south and four to the north, an dipping lagoonwards; (III) 944-1920 feet, area of dark
rich mould on surface of a coarse sandstone, apparently consolidated by plant decay,
level2-3 feet above high tide; (IV) 1920-2563 feet, very coarse sand consisting of frag
ments of coral and of consolidated reef material and covered with a rich black mould
with the sandstone exposed freely along the southern shore in hard horizontal surfaces;
(V) 2563-2993 feet, still larger rock fragments and corals, the former clearly of reef
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consolidation, the material weIl exposed on its southern shore with a slight dip seaward.
The whole island had a slightly higher rim and was washing away both north and south,
but this was less marked to the east, where the shore was of larger and harder reef
fragments. A peculiar feature was the dominance in the sand and on the south shore of
area (IV) of the shells of Orbitolites, Orbulina and other pelagie foraminifers; it was clearly
of seaward origin.

Fouquet showed the same zones but (V) was not represented; (IV) was only found in
the outstanding eastern horn, but the coarse conglomerate, which underlies it, extended
out for 70 yards towards the seaward reef between tide levels; (III) was narrower, but
(1) and (II) had about the same breadth and character as in Takamaka, as weIl as the
same sandstone at their ends likewise dipping to the lagoon. Against Takamaka and to
seaward everywhere Fouquet was washing away. Off its southern point, standing on the
reef, about 1 foot exposed at high tide, laya tiny islet built of the same material as (IV)
above. Between it and the western sandy point the reef was much studded with pin
nacles of rock visible at low tide and composed of the same materials as the corresponding
parts of Fouquet.

Îles Sépulture, Jacobin, Sel and Poule* were placed as indicated on the chart, but the
islets from Sel to Poule and on to Mapou had outgrowing sand spits along the reef. Sorne
indication of the alteration of such spits, as the weather changes, may be seen in the
following note given me by Mr Alexander, Surveying Officer: "On May 30 the sand spit N
of Takamaka was 120 yards long and 40 ft wide at high-water level, forming a gradual
curve convex to the lagoon. Heavy SE winds set in on June 12 and on J uly 5 only 40 yards
remained." By my measurements a bare sand bank to the north of this spit was reduced
from 634 to 317 yards. "In the same period the sand spit to the SE of Passe completely
disappeared. In contrast there was no loss to the S of Fouquet, nor indeed in any other
part of the atoll. The CUITent between Fouquet and Takamaka at high tide in this heavy
weather was 4-5 knots. The shoaling of the lagoon against the middle of Takamaka
(opposite the huts) in one month was approximately 4 ft."

The seaward reef of Salomon consists of four zones: (a) edge or fissure; (b) reef or
seaward fiat; (c) boulder zone and (d) lagoon fiat. The islands lie for the most part on the
lagoon fiat, Boddam to Passe extending to the line of boulders. We examined the reef in
twelve positions at low tide, collecting at the same time, and its structure proved re
markably uniform. There was first of aIl the edge or fissured zone, buttresses of rock
projecting straight to seaward with channels or fissures between, their sides perpendicular
or overhanging; their upper surfaces were fiat and sloped from the reef or seaward fiat
to 2-5 fathoms. The buttresses varied in breadth, were often branched at their seaward
ends and occasionally had cross channels, especially to seaward where they often ended in
upstanding columns. To the south-east and east of the atoll, the picture was of the reef
fiat passing seaward into tapering, almost uniform buttresses, their centres 12-15 feet
apart, with gradually widening channels between, the whole buttressed part 21-25 yards
broad; in the outfiow under the breaking waves, the buttresses ended perpendicularly or
overhung, and farther seaward there was generally dark water indicating increased
depth. On the other faces of the atoll the buttresses and channels were narrower and

• 1 was indebted to Lieut. Hancock for the informa.tion on this island.
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more out up, but farther seaward showed patches or ridges of light green colour due to
similar buttresses and mounds extending farther outwards.

This arrangement of the seaward edge increases the amount of surface and breaks up
the waves so that their effective force is lessened. The whole edge zone was similar, in that
the buttresses were aIl covered with growing, light-coloured Lithophyllum, while the
fissures were smooth sided, the only organisms fiattened growths of the same alga or thin
calcareous encrusting plants usually of red or claret colour. The surfaces of the buttresses
looked like a mass of rough large stones, but on closer view these proved to be aIl plants
of Lithophyllum striving against each other, fiattened, mammillated, columnar, presenting
indeed every "forma" that the systematist can suggest, the larger rounded masses often
2-4 feet across. Corals squeezed in, but the massive astraeids and the encrusting facies
of Acropora were rare, here incapable of holding their own against the algae; Pocillopora,
pink or green, alone formed upstanding colonies-it never encrusts like Acropora
apparently two species with fine and coarse branches. lllillepora also was upstanding,
thick fiattened plates, a colony sometimes forming a bar across a fissure. A long stretch
north-east of Takamaka was visited before and after a strong south-east gale, and not a
single broken surface was found. Yet there was evidence here of much destruction,
wedged coralla between the upgrowing plants and occasionally large masses in the fissures,
often bedded in an accumulation of sand and rubble. This was especially the case midway
between Takamaka and Fouquet, where the reef behind after the same gale was strewn
with fragments of rock and dead Lithophyllum from the fissured edge; the reef edge south
east of Boddam showed even greater destruction. Close to the passage north-east of
Anglaise a true " negro-head " had been up-ended on the reef fiat and there were several
others near the north point of La Passe; these were mostly smaIl, but one was 6t feet
high by over 10 feet in diameter and, while largely covered by Lithophyllum, which bound
the whole together, had a core consisting of the coralla of Porites, Coeloria, Acropora and
Pocillopora bedded by Lithophyllum, with practically no sand. A subsequent visit to the
seaward slope north of Passe showed aIl these and other corals growing freely just outside
the reef in 3-5 fathoms, in columns, walls and mounds.

The seaward or reef fiat (b) behind was the object of particular study. The appearance
was of a smooth platform of rock, with coloured areas formed by encrusting algae, small
pits with corals or perhaps Goniolithon, in places a little foraminiferal sand but no
upstanding growths of any sort. The slope from its inner edge to the outer side of the
fissured zone was seldom more than 2 feet, and the total breadth of both zones was
estimated to average about 55 yards. This reef fiat was practically level, the first wave of
the rising tide sweeping right across it, its fall not more than 5 inches. Its appearance
suggested that it was the filled up and fiattened buttressed and fissured zone ta seaward,
and this view would seem to be correct, chiselled out holes showing a medley of organic
growths similar to those on the buttresses, bedding by sand and deposited lime, though
small cavities and holes persisted. l was searching for boring and other destructive
organisms and neither here nor in the fissured zone did l find the usual boring animals in
the skeletons of their corals and algae, though subsequent examination showed algal
filaments, the weakening effect of which is not inconsiderable, and a few chaetopods.
The surface of the outer half of the reef fiat was generally covered with thin corallinaceous
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algae, the general coloration red or pink to purple, but there were large patches of a yellow
zoanthid. The same pocillopores occur and for the rest aIl coraIs that can have a spreading
broad base, such as is termed encrusting, couId be found. Meandrine corals do not like
the area, nor do fungids other than Pavonia explanulata, nor perforates other than
Acropora, of which there were two similar species, both where necessary more or less
encrusting, the one with violet tips to the branches and the other green. Of the astraeids
eleven species were found on the reef fiat belonging to Oyphastrea, Leptastrea, Favia and
Guniastrea, their form of growth of necessity low and spreading, with massive walIs
(theca) usually little upstanding*. Of plants there were minute growths everywhere,
Zonaria variegata, Tydemania expeditionis, Oaulerpa Freycinetti alone being identified
from fifteen supposed species, nearly aIl algae of the shallow waters being barren in
June and hence unidentifiable. Free-living animaIs both by night and day seemed prac
tically non-existent, even the shoals of little fish that usually balance themselves in the
waters of the fissures being almost absent.

The boulder zone, as already mentioned, merged into the outer rock belts of Boddam,
Anglaise and Passe. For the rest it continued round most of the atoll as a belt of loose,
dead masses of rock exposed freely at low tide, about 30 yards broad, but ill-defined on
both sides, especially towards the lagoon. North and south of Mapou, opposite the break
between Takamaka and Fouquet, and off the south end of Fouquet are places where it
scarcely existed, the reef fiat continuing lagoonwards, its surface progressively less
covered by plant life.

The inner part of the reef fiat of Boddam, Anglaise and Passe was barer of life than
where there was a boulder zone and no islands. Behind lay the island shore of loose rock
masses. In between there was in a few places a narrow belt of pinnacles and "horses",
low upstanding masses and ridges of dark grey rock attached to the fiat below. Similar
masses, but larger, were described off Funafuti, and the conclusion of aIl observers on the
three Funafuti expeditions was that they represented rock exposed by some change of
level of the sea. Agassiz has published very many photographs of such masses from aIl
over the Pacifie, and they are abundant in the neighbouring Maldive Archipelago. We
studied such rocks off the north of Anglaise and Passe to determine whether their coraIs
and algae were in their growth positions, a matter easy to settle since both animaIs and
plants are phototropic. We concluded that most were not in growth position, and their
internaI structure was such as we might have expected to find in the seaward reefs as in
the negro-heads off Passe, much of the Lithophyllum gone and the whole further consoli
dated by deposited lime.

At the same time some of the pinnacles, especially off the points of the islands,
represented the remains of an older rock, in which lime induration had proceeded much
farther. The boulder zone (c) had this same older material in loose masses, to this frag
ments of quite recently formed rock from seaward and some dead coraIla being added. It
was situated on a continuation lagoonwards of the reef fiat. North-east of Takamaka it is
particularly weIl marked and the description written on the reef may be quoted:

The boulder zone consista of loose masses of rocks and stones to a large degree bedded in coarse
sand, largely foraminiferaI. Little overhangs and hollows below rocks, as off Hulule (Maldives) and

* Favia orbita and pentagona were not found elsewhere in Salomon.
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Minikoi, our most valuable collecting grounds, do not exist. The whole too is more piled up, 1-2 feet
above the reef fiat with isolated rock masses up to 3 feet, and has few pools of water in which corals
ean grow. The larger rocks are generally of smooth surface, not pitted, but do not appear to be the
remains of masses thrown up from the reef outside but rather to represent parts of an older rock mass.
No doubt some belong to the rock found off the island shores in places, some come from the fiat inside
and some from outside, but we saw no new rock which might have been recently added from any side,
Alllife in the zone is scarce, and none of it free-living save a few holothurians in the rare pools and a
few crabs. The sand is quite barren, while the rocks are not bored into to any considerable extent by
any organisms and would seem almost entirely to owe their destruction to erosion, which is naturally a
slow process.

I must recognise that these supposedly oIder rocks, which show the same organisms as
form the reef to seaward, may be fragments of the reef that have attained their special
characters by lying on the reef for a long period, being bathed tidally. They show little of
the Lithophyllum characteristic of the edge zone, but this may be due to the fact that it
decays more rapidly than coral, the interseptal spaces of which are often completely filled
by deposited lime. My impression was that these rocks represent the remains of land,
which owed its existence to a lowering of water level but which has now completely washed
away over most of the atoll reef although still present in Boddam, Anglaise and Passe.

The lagoon fiat (d), extending from the boulder zone right across to the Iagoon edge
in the parts where no islets are present, is divisible into three zones, which may be
termed proceeding from the boulder zone, the coral, the Heliopora and the sand; these
differ in breadth, 50 per cent. belonging to the sand zone. The two outer zones vary with
the amount of protection afforded by islets and by the boulder zone, but are both cha
racterised by possessing a hard reef surface below with an increasing depth of sand
lagoonwards, the sand becoming increasingly fine towards the Iagoon. In the coral zone
are a few attached pinnacles of older rock standing up for 2-3 feet and a few such were
found still further Iagoonwards between Takamaka and Mapou. The formation of all
these is similar to the central zone (rock) of Passe and Anglaise; otherwise the whole of
the fiat is covered at ordinary low tide. It has many small hollowings, occasionally
continued for a short distance along the reef, but seldom more than 15 inches deep; south
of Mapou are a few transverse ridges. As no part dries out at Iow tide, the coral zone
should be a rich area of growth. In all eighty-nine reef corals, supposed to be distinct
species, were listed at Salomon and every genus was represented in the coral zone and
sixty-one of the species. The colonies were all small and scattered, and there was no domi
nance of Acropora, Stylophom being perhaps the more important genus; in places the dises
of Fungia were numerous. Clearly the whole coral zone was once part of a reef or seaward
fiat which is now seen in decay, partially due to water action but mainly to organisms, the
chief of which are boring algae.

The H eliopora zone derives its name from the great spreading growths of this alcyo
narian, each consisting of much flattened, tightly set plates reaching to the low-tide level
and covered by their brown living flesh. Millepora and Tub ipom grow here sparsely, but
Xenia in places forms large beds. Odd corals occur, but the onIy corals that ever looked
really happy were branching Porites, Montipora and Stylophora and massive Porites up
ta 10 feet across, growing out round their edges but killed in the centre by tidal exposure.
Dises of the last, 2 or 3 feet across averaging about 5 inches thick, were found locally in
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abundance, but right along the whole fiat most were dead and decaying; an estimate in
one place near Takamaka was 95 per cent. dead, covering a fifth of the surface. 1 cannot
ascribe this to physical causes, since other actinozoons were not affected. Sponges often
temporarily fix loose masses to the underlying platform, but Prof. Dendy declined to
name these, pointing out that any of the species of the shallow waters of the atoll may
attach themselves here and that they often incorporate stones and sand in their bodies;
in places a dark brown species with conspicuous ostia formed large spreading patches.
The most striking feature was the practical1y complete absence of H alimeda and indeed
of aIl algal growth. Tridacna and Verm etus grew here and there in both zones as weIl as a
few species of holothurians, of other echinoderms and of molluscs, but the large accumu
lations of sand around the Heliopora were barren, these animals apparently inducing a
peculiar deadness in their immediate vicinity. The coral and H eliopora zones gave me the
impression of completely unchanging areas, such organisms as there were, other than
H eliopora, mere chance, almost desert dwellers, most living and dying while still in youth
and ultimately leaving no traces of their former existence.

The sand zone with its sand banks, drying in places, forming and disappearing accord
ing to the weather, holds up the water in the coral and H eliopora zones at low tides. It
is almost bare of life, plant and animal, and is covered by a remarkably uniform fine sand
formed almost entirely from corals and plants, aIl calcareous. The burrowing worm,
sipunculid, enteropneust and other life, such as 1 had learnt in the Maldives to associate
with the sand of the lagoon fiat, occurred rarely in this and the other zones.

The lagoon edge consisted of a series of patches of living coraIs, separated by bare
sand channels. These at low spring tide were almost awash and dropped off into about
3 fathoms on their lagoon faces. Off aIl the larger islands the greater part of the slope was
sand with always a steep slope from 3 to over 12 feet. There was no zone of definite breadth
on the lagoon edge analogous ta the seaward reef edge zone; in one place large isolated
corals, in another a series of such corals with narrow channels between giving an irregular
edge, next a horn perhaps 40 yards long, its end often rather bulbous in shape, as if it had
once been a tiny shoal that had joined on. Holes of 6 to 9 feet were found everywhere.
A description of patches off Takamaka, visited several times, will give an idea; it is
altered only so far as to give the names at present in vogue. We wade over the bare sand
from the shore and

one first sees what appears to be the branches of a green Acropora but is really an alcyonacean. Then
one turns over a stone covered by a thick bunch of slate-grey X enia. Next a branching clump of
green Stylophora and then a head or a flattened mass of a green or pink Porites, apparently the same
species. Gradually these, as the depth increases, cover the whole bottom assisted by stray colonies
of orange-green Millepora or of branching Porites, dead in the centre, here and there green or pink
Pocillopora. Then Sarcophqtum. increases in number and in species, a more finely branched form and a
fleshy form , with a great quantity of mucus and brilliant light green polyps, also the grey Xenia.
Other corals come, Coeloria with its light green valleys and darker collines, Favia oersipora, both pink
and green and oft en spreading like massive Porites with a fringe of living polyps, Favia doreyensis,
Lobopltyllia corymbosa, a massive M ontipora and Goniastrea planulata. Each is striving to grow out
to form a large rounded mass, while the Sarcophyta are equally striving to prevent them doing so-
and their surfaces are also kept low and more or less flattened by the ingoing and outgoing tides,
though scarcely exposed even at springs. Everywhere the whole is rough with pits and hollows,
surrounded by separate coral growths which are not consolidating into a definite roof. The space left
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byany coral dying is filled at once by the alcyonacean and in the fiat tops of the coral masses Tridaena
are common. The corals are far more bored into by sponges than elsewhere, but yet (boring) worms
and sipunculids are scarcely existent. Lithophaqa occurs in places, while in any exposed dead rocks
there are plenty of Pollicipes, their holes opening downwards. 1 note the almost complete absence of
Acropora, any colonies being quite minute, while it is not a locality for Millepora or Heliopora, though
small colonies of Tubipora occur. At the bases of the masses are a few sponges (5 or 6) and two species
of tunicates....The appearance of the whole suggests a reef growing under most unfavourable
conditions and making no headway.... In any case the comparative scarcity of free life must react
and in this connection 1 must refer to the practically complete absence of all algae, only two kinds,
branching pink and fiattened incrusting. Most remarkable was the complete absence of Hal imeda
from the area*.

An independent description near Sépulture reached the conclusion that such materials
never form a surface fiat. There was here a strong CUITent across the reef, the boulder
zone being absent. The lagoon edge was rather more continuous and overhanging, less
Sarcophyt'llm and no X enia, great growths of jfillepora, the same corals with the addition
of Pavonia, Echinopara and a single Seriatopora, in places Acropora dominant, no
Heliopora. A very little Halimeda was found (H. opuntia) and tiny rounded growths of
Lithophyll'llm or Goniolithon. Towards Boddam and generally round the north from
Anglaise westward there is a graduaI decrease in luxuriance, so that in places the edge is
all Parites and Sarcophytum, Millepora occasionally in the absence of corals forming large
masses. Near the passage to the north the lagoon reef was stronger and on either side
merged into the seaward reef edge.

A curious feature, very clearly visible at low spring tide, was a seattered line of black
rocks standing up for 2-3 feet out of the water and apparently marking the lagoon edge.
They were most eonspicuous to the east from Sel to Passe, and there were about seventeen
off Fouquet and Takamaka in a mile, this giving an idea of the relative number, the whole
line a conspieuous feature at low spring tide (Pl. 5, fig. l of vol. i). Many proved to have
been formed by a single coral growth, Lobophyllia being especially noted, but others were
mixed material and sand, consolidated together. Of course the suggestion at once arose
that they represented former land, but they were not the structure of any existing land
rock, appearing rather to be of rock belonging to the lagoon edge. The idea that they
could have been up-ended in this little lagoon by anything short of a hurricane is in
credible and Salomon is well north of the hurricane belt, as also is the suggestion that they
represent the remains of the lagoon edge exposed by that recession of the water already
referred to.

The lagoon shoals were numerous, and most partook of the nature of the reef edge
near them. Insufficient at t ent ion was paid to the Boddam end of the lagoon where growth
-Parites and Sarcophytum dominant-and death by mud smothering or lime precipita
tion seemed almost to alternate, sueh death often followed by partial removal of the
shoal. The impression that the lagoon edge formerly curved from a little north of Sel and
to the south end of Anglaise was shared by all on board the "Sealark", but the evidence
for this and also for a general filling-up of the lagoon in this part failed when analysed.
There was, however, a marked line of shoals across the lagoon in this position. Sixteen
shoals in other positions, including five central, were examined. AlI were formed prac-

* Sections dealing with the paucity of free living animais, this ascribed largely ta the absence of soft algae, and
with refiections on similar reefs at Funafuti, Minikoi, Maldives, etc., are omitted.
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tically entirely of corals, and the impression obtained was of a few corals growing out to a
great size, with crevices filled in with smaller growths of other species, nearly ail Salomon
forms being represented.

The large central shoal which is almost awash at low tide was similar, and we dredged
around it. Here big Porites, both massive and branching, Leptastrea and Favia, formed
heads up to 16 feet across with one mass of Heliopora of 12 feet. They often overhung,
but the slope was quite visible to 5 fathoms, long lines of Millepora with large outgrowing
masses of Lobophyllia, great fronds of Echinopora, rough areas of branching Montipora,
conspicuous light green rounded masses of Alveopora, with a multitude of smaller growths
not recognisable through the water. Again there was a peculiar absence of algae, but
sorne bunches of Halimeda were secured, and there were tiny growths of Lithophyllum on
the exposed edges of the clam shells and a few rather larger Goniolithon. Dredging down
to 10 fathoms brought up much dead material as well as vigorously growing Madrepora,
Lobophyllia, Echinopora, Stylophora, Goniopora, Euphyllia and Pavonia. The record of this
shoal is tedious, but its character and possible outward extension on ail sides, while
shared by two central shoals to the south-west, were exceptionaI. Most shoals, indeed,
have more precipitous slopes, often only a few domes of Poriies showing on their surfaces,
with below an area of dead corals, coral fragments and mud-only occasional tiny corals
of branching species, though doubtless there are also more massive forms that were
missed by our swabs and dredges.

The sand of the lagoon within the encircling reefs and between the shoals is ail of
fine texture and quite similar to the material found in the sand banks and on the lagoon
side of the encircling reef. It is devoid of living foraminifera or other living or plant
matter, and no animaIs living on its surface were secured in our numerous dredgings. It
consists solely of fine particles of carbonate of lime, and these are to a certain degree of
uniform size in each spot. They are rather rounded.and are clearly the broken-up remains
of the reef organisms. The grains of sand and any larger material from the Boddam end of
the lagoon, even in 3 fathoms, and from the whole southern half of the lagoon below 10
fathoms, are covered by a precipitation of carbonate of lime, and this may weil be the
cause of the almost complete barrenness of life in these parts*.

The passage between the reefs of Passe and Anglaise showed a dead reef in the centre
clearly being eroded away, with coral and other sedentary life only in tiny isolated
growths. The deepest part of the passage, viz. towards Passe, had bare smooth rock,
apparently coated by thin incrusting calcareous algae, with groves of Acropora and Stylo
phora off the face of the Passe reef. The west half was apparently also dead, with only
here and there a head of Porites, a covering of Sarcophutum, or a clump of Millepora. In
calm weather (light south-east winds) the time of maximal tidal current at 2 fathoms
depth is just before the water cornes freely over the encircling reef into the lagoon and
just after it ceases to do so, about two-thirds flood and one-third ebb. The measured
rates per hour then were ebb 1610, 2310 and 2661 yards and flood 2090 and 2126, viz.

* I have considered lime precipitation fully in relation to the dead corals (Bull. Mus. Comp. Zool. lxxi, pp. 4-9,
1930), making the suggestion" that the phytophagous corals and plants that build coral reefs precipitate amorphous
carbonate of lime from the supersaturated seawater owing to the chernical operations of chlorophyll on carbon
dioxide and that this material by clinging to their surfaces ultimately compasses their deaths in lagoon conditions
beyond five to ten Iathoms." This maywell explain the bareness of the lagoon floors of atolls since reef-building corals
and plants do not-and therefore presumably cannot-live there. (See also Proc. Linn. Soc. pp. 65 et seq., 1930-1.)
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a little over 1 mile per hour. In stormy weather from the south-east the surface flow
except for the first hour of flood was always setting outwards, the water appearing like
a whitish river flowing seawards. Plankton nets, 60 and 180 meshes to the inch, anchored
in the passage just above and below the Ekman metre, gave almost no organisms at
flood, and at ebb, even with the water apparently clear, became so slimy and dirty that
there was no through passage of water, and attempts (here and subsequently elsewhere)
at quantitative estimations failed. On a fine sunny day series of surface temperatures
were taken at 2.30 to 3.30 p.m. on the rising tide from Fouquet out of the channel, where
the temperature was 26·4° C., the maximum to the south being 27·6° C. Other observa
tions gave a maximal difference of 2° C. but in shailow parts of the encircling reef as much
as 6° C. was recorded, without however any obvious damage to the submerged corals.

The seaward slopes, into which the seaward edge of the reef merges, were clearly
visible to 8-10 fathoms off the northern side of Passe and the northern end of Anglaise.
The slope is a little more graduai here, this character continuing to about halfway round
Boddam, while for the remainder of the atoil the 5-fathom line is almost coterminous
with the exposed reef edge below the breakers. Off the north-west of Passe at 5 fathoms
the bottom is a wonderful jumble of every kind and every mode of growth of coral, ail
most luxuriant. The coraIs were of greater size and more natural growth than in any part
of the lagoon, but any attempted description would merely repeat the same names, save
only that no Porites seemed healthy and ail Acropora and Montipora were. There were
here no signs of bare channels alternating with lines of rock, such as were described to me
by the Surveying Officers of H.M.S. "Sealark" off Anglaise and Diable, the rock they
saw being white and hence perhaps algal covered. In contrast the reef to the south arose
almost as a wail and from about 2t fathoms to the surface it ceased to be a "coral" reef,
becoming ail covered with Lithophyllum.

The topography of the further slope is weil seen in the chart (Pl. 24) and sections
(Text-fig. 5) run by H.lVLS. " Sealark," whose work included over 150 further soundings
outside the reef. The average distance of the 100-fathom line from the reef edge is less
than a cable to the south but to the north varies up to 2 cables. More than 90 % of this
slope is within the 50-fathom line, the " steep" which foilows in the four sections showing
angles of fail which vary in accordance with the topography of the whole underlying Chagos
Bank. The character of this steep is, as I have shown, typical of the Indo-Pacific Atolls*.

Two days' dredging at these depths, especiaily on the steep from 60 to 200 fathoms,
were attempted, mostly working near Passe and along the east side. In the course of this
work we obtained twenty-three bottom samples from 61 to 337 fathoms, ail broken coral
save for an antipatharian from 65 fathoms and sorne Halimeda from 61 fathoms; H.M.S.
"Sealark" also recorded 128 other soundings, 75 as "broken coral," Il as sand, while
42 did not show the nature of the bottom and were recorded as" hard." Of the dredgings
eleven came up with the nets containing sorne material, but the operations were disastrous,
the swabs usuaily ragged out and the heavy dredges broken, for so close were we to the
reef that we had ta steam out at right angles, and there was no room to go astern so as to
trip our gear. The main bulk of the material obtained was dead coral and calcareous algae
and this continued out in places to over 250 fathoms. The coral was much broken, but

* "Submarine Slopes," Geoqr, Jour. 1915, p. 202.
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(From the Admiralty Ohart, prepareâ by Oomm. Boyle Someruille
and the Offieer« of H.M.S. "Sealark".)
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quite large coralla were brought up from the steep; such were all reef-building coral from
the shallower depths above, in this deep and dark area incapable of a life which apparently
depends on contained symbiotic algae*. In contrast to similar material from the reef
flats above, it was devoid of living organisms, of course no boring algae, but also no
boring sponges, worms, molluscs, etc. Polytrema and small growths of Gypsina were
commonly found; for the rest there were merely odd specimens of Stylaster, Distichopora,
Polyzoa and several branching and other Alcyonaria. Lithothamnion, of a small, finely
branched and free-living facies, evidently occurs in abundance on the reef above, for
dead fragments were common in places at the base of the steep; a living fragment was
obtained in the snapper lead from 62 fathoms.

These days of dredging seemed days of follyand sacrifice-the blacksmith's bellows
never ceased-but they were not, for they proved unquestionably that the steep is the
angle of accumulation of reef material formed in shallow water, the talus slope, all
sedentary life upon it unimportant as building materia1.

B. EGMONT ATOLL (Text-fig. 6).t

Smnmary. Egmont Atoll is considered below in comparison with Salomon. The land
structure proved similar, but every island showed a still progressing loss to seaward.
Probably there were at one time only two islands and possibly earlier only one, a long
crescent open to the north. The reefs are extending seawards as at Salomon. Lagoon shoals
covered by Lithophyll1lm are an unusual feature. The evidence of land formation by a lower
ing of sea level is clearer, and an attempt is made to trace the recent history of the atoll.

Egmont atoll is not dissimilar to Salomon in size and in the extent to which its lagoon
is surrounded by surface reef. Its islands lie all to the south and west, but it is subjected
to more stormy seas, the equatorial current south of Great Chagos being also stronger.
A difficulty arises as to how far Moresby's chart of 1839 can be assumed to be correct.
T cannot use it for comparison, because I made no triangulation and my fixes assumed a
certain constancy in the land, aIl parts except the settlement on Sudest having possibly
changed. I may observe, however, that we found no alteration in the land that might
not well have happened in the sixty-seven years that had elapsed since Moresby's survey,
that the changes (loss or gain in the land) at present in progress might be explained as a
continuation of long established processes, a view confirmed by labourers who had been
on the atoll for over thirty years. Furthermore, we found without difficulty the three
ringed shoals charted by Moresby in the lagoon, and there were indications in the right

* Vide "Photosynthesis and Solution in Formation of Coral Reefs," Nature, p. 857, 1931, and Proc. Linn. Soc.
p. 65, 1930-1. AlI the important reef-building organisrns are phototropic, the Corallinaceae by means of the chloro
phyIl in their cells, the true corals, Heliopora, Millepora, Tubipora, the 8arcophytum group, etc. owing to their
symbiotic algae. Of over 400 of these animals examined aIl had Zooxanthellae. None were found living below 45
fathoms, while sorne of the plants occurred down to 65 fathoms, but these depths are much less where the waters
are of marked turbidity as near continental land. Yonge's beautiful work (Great Barrier Reef Expedition, vol. i,
nos. 1,6, 8) should be consulted. It shows that corals can live on zoo-plankton and continue to live under experi
mental conditions for long periods without syrnbiotic algae, the importance of which in connection with the coral
excretion is shown. Whether any food material passes or can pass from algae to polyp by osmosis is not known.
l had corals living at Rotuma and Minikoi for periods up to 2 months in glass containers covered with
bolting silk, 180 meshes to the inch, and remaining apparently healthy, their tissues crammed with algae. The
matter is immaterial to my argument which is that the reef builders, being dependent for vigorous growth on
ch1orophyIl, only build in the phototropic zone at the present time,

t Vide vol. i, pp. 49-54, figs. 22, 23 and PIs. 9, 10.
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positions of every horn from the reef projecting into the lagoon on its southern side, but
their greater parts cut off from the encircling reef and represented by isolated shoals in
the lagoon. In effect l regard Moresby's chart as an admirable piece of work and in my
chart (Text-fig. 6) l only made smali corrections in Îles des Rats, Sipaille and Lubine.

The land. The zones of Salomon were recognisable, but every island showed a certain
still progressing loss to seaward, as weli as on the ends of the islands that face along the
reef, their sand spits alone growing towards a line of fiuctuating sand cays between as on
the south-eastern half of Salomon. Île des Rats and Tattamucca alone show the seaward
rocky zone characteristic of the northern islands of Salomon. Here there were narrow belts
of rocks cast up from the sea, the adjacent reef (fissured zone, reef fiat and boulder zone
together) varying round a breadth of about 90 yards. The north-western horn of Sipaille
had been scooped awayon its seaward side, giving an average breadth of about 180 yards
to its seaward reef, this decreasing to 120 yards further south. The faces of Sipaille and

Fig. 6. Egmont Atoll (from the AdmiraIty Chart).

Lubine opposite one another were looking-glass refiections, broad reefs to seaward, both
islands tapering to a relatively smali opening between sand spits. The south shore of
Lubine varied between 120 and 160 yards from the reef edge. Here, a former southern
bay was blocked by a beach of coral boulders, which right along the shore were piled up
into a narrow ridge, 7-8 feet above high-tide level, while the land behind was only 1-2 feet
above this level until the higher sand belt near the lagoon was reached; there also was a
well-marked kuli. Carre Patte and Tattamucca were very much the same as on Moresby's
charts. The lagoon side of Sudest was a quite even curve from the great long broad spits
of sand at either end, paced length 1950 yards. It tapered from either end to the sea
beach of rock, which approximately for half the length of the island lay at a distance of
100-120 yards behind the reef edge. On the north-east face of the island there was a
certain amount of fragmentary material being moved along the seaward beach, which at
about 170 yards from the reef edge was growing out as a bank on to the reef; this should in
time enclose a patch of the reef, forming a pool or kuli in the land, about 135 yards across

Ali the islands were washing away to seaward and ali showed evidence of having once
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extended seaward on to the boulder zone and of having possessed a belt of fragmentary
rocks and corals such as lay to seaward of Anglaise in Salomon and about the same
breadth. The boulder zone off the islands and between them had remains of this rocky
material, sorne of which had become part of the reef fiat below. The indications are that
the three western and the three eastern islands were joined, but whether there was a land
connection between Carre Patte and Lubine it is impossible to say, the reef in the centre
being here quite bare of rocks. The central rock belt was the same belt as in Salomon, with
similar lower and marshy belts or kuli, its consolidating material varying from coral
rubble and foraminiferal sand to finer material, the whole altered considerably by the
humus of its formerly dense vegetation. In certain parts of Sudest and on the ends of the
islands, particularly north of Île des Rats, there were certain patches of the rock left ex
posed that showed the structure; it was mainly corailine, small colonies of various Favia
with branching Stylophora, Porites and Acropora, the last three frequently in the position
in which they grew, the lower lips of their polyp cavities longer and projecting slightly
upwards and outwards so that the polyp itself faced in the same direction, viz. towards the
light. Lastly, the sandy belt against the lagoon was narrower than in Salomon, but like
wise of lagoon formation.

The reef showed ail the same parts as at Salomon. The fissured or edge zone was even
still more a Lithophyllum zone, with the same species as at Salomon*. The fissures were
generaily about 16 yards long, but varied up to 25 or more; their sides overhung and they
were frequently bridged across, J.l1illepora, Pocillopora, Sarcophytum, Tubipora and small
growths of massive corals often growing on their bottom. A feature was the way in
which the edges of the buttresses may stand up for a few inches above the reef fiat, fine
branching and mammillated growths of Lithophyllum with more massive central plants.
The reef fiat was smooth on its seaward hall with little pitting; it was covered with spread
ing growths of Lithophyllum and other thinner calcareous plants. The inner half was
almost bare, but studded with coral boulders from outside and in places planted freely
with cup-shaped sponges. The boulder zone was distinctly broader than at Salomon,
indeed often equal to or greater in breadth than its reef to seaward, viz. 45 yards or more.
It consisted of densely packed coral masses near the sea with smailer material behind,
and its rocks stood up for 18 to 24 inches above the reef fiat. The coral and Heliopora
zones within were only recognisable in places, the whole lagoon fiat being often a sand
fiat strewn with smail coral stones, the sand increasing in depth from boulder zone to
lagoon. The absence here, as weil as everywhere in Egmont, of great spreading growths
of massive and of branching Porites was a feature unusual on coral reefs, though ail the
same species were found as elsewhere in the Chagos.

The lagoon edge to the south was similar to that of Salomon. We l'an twelve lines
of soundings across the lagoon, four being dredged; and two longitudinallines of dredgings
were also made. Two classes of shoals were distinguished, which may for convenience be
termed coral and plant. The former, when large, were confined to the southern half of the
lagoon, and they were not different from those of Salomon. In addition the lagoon was
studded an over with tiny coral shoals, sometimes apparently the growth of a single coral
species reaching to within a fathom of the surface; we also dredged over similar sized

• cp. Foslie, i, pp. 177-92, the illustrations therein showing the usual growths.
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mounds apparently formed by the dead remains of single corals. Of the plant shoals
three, which lay to the south of the entrance and are ringed in the chart, were examined,
as well as a shoal to the north-west of the lagoon; similar structures were also found as
part of the northern reef. Tt was noticeable that there was a certain swell and sorne break
of the waves around these even in moderate weather, as well as round similar shoals near
the northern encircling reef. AlI seemed to have a broad domed base, from which the
shoal rose perpendicularly for about 3 fathoms to a broad top; this usually showed a
platform 3-6 yards broad at a depth of 2-3 feet, surrounding a central, well-consolidated
fiat reaching to the low-tide level. These shoals have already been referred to (pp. 51-2)
and the further examination of rock and other material from them confirmed our con
clusion that the lithothamnions only formed a surface film (vol. i, Pl. 9). Every stage,
indeed, from the conversion of the primary coral to the secondary plant shoal was found,
the first stage being perhaps the joining up of the branches of Stylophora, which is the
dominant coral, by thin, fiattened, horizontal outgrowths of the plant. The spaces be
tween the coral branches below were often filled largely by the fronds of Halimeda, which
in such positions were important. The depth in the passage was unaltered, a oleal' wide
channel of 2 fathoms at low tide with a smooth bottom, becoming increasingly coralliferous
towards the encircling reef, which in this position was fiat, with a series of hollows of a few
inches, its seaward edge often little fissured but usually rising vertically from 2-5 fathoms.

To sununarise and express my view of the formation of Egmont, l picture the original
as a crescent-shaped surface reef a little lower in the centre. It was nowhere more than
500 yards broad and had deep water outside the crescent but less deep within. A recession
of the sea level of 8-10 feet produced one or two islands largely coterminous with the
originalreef. While there was washing away and the breaking of these into two series
each of three islets, the reef of which they formed part grew out on either side, thus
doubling its original breadth. The islets were added to by corals, etc. , thrown up by the
waves to the south, this addition now largely lost; it was the same story on the north side
of this island, corals first then sand but no dead Lithophyllum was found. Meantime within
the crescent there was accumulation of sand, coral, etc., and this was especially the case
at the reef points to the east and west, foundations for the subsequent outgrowth of the
northern reefs. Upon them corals quickly obtained a firm hold, being reinforced by
Halimeda and similar algae and, when they approached the surface, were built into a fiat
reef by Lithophyllum and Goniolithon, without which there would nover have been
formed a surface reef at all. Corals grew in the now protected waters. They lived and died
and were destroyed, none forming permanent structures unless cemented together by
algae like the reef. This gives the present position a single passage kept free of corals by
the mud-carrying out-going tide. Lastly, while we had expected that at Egmont, if in any
atoll, there might be a filling-in of the lagoon, there was no evidence that clearly pointed
in this direction. There was no evidence of any material being carried over its encircling
rcefs affecting it in this way, an material coming from the growing organisms of the
lageon. Indeed, the weight of evidence was rather in favour of an increase in size of the
lagoon at the expense of its broad southern reef while its depth remained unaltered. In
our numerous dredgings not a single living coral was obtained from a greater depth than
5 fathoms, and there can be no filling-up of the lagoon by such growth.
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C. DIEGO GARCIA (Text-fig. 7)*.

SUDlDlary. This of aIl atolls has the longest stretch of continuous land. It is clearly the
product of a recession of the sea, for there were found lagoon rock, reef fiat and boulder
formations across its broad land area to the south-east. The reef is growing seawards on

Fig. 7. Diego Garcia Atoll (after AdmiraIty charte).

aIl sides and the gain of the island to seaward exceeds its loss. Evidence is given that the
lagoon is increasing in size at the expense of the land and its encircling reefs,

The island presented difficulties on account of its large size, and its dense vegetation
restricted vision to such an extent that many features must have been overlooked. The
accumulation of humus was so considerable that only in selected places could the charac-

* Vide vol. i, pp. 43-9, figs. 18-21 and Pl. 8.
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ters of the underlying rock be seen. This was added to-and a source of error introduced
by the fact that in places there must have been extensive bird colonies, the droppings from
which consolidated the underlying material into a phosphatised rock (platin); here holes
had been excavated for the planting of coconuts and blocks thrown out upon the surface.
Dune formations, while now only of importance to the north and especially on the eastern
horn, would seem to have beenscattered generallyin pasttimes, though there is no evidence
that they ever reached more than 20 to 30 feet above sea level. Sorne had been removed
by the same forces which built them, while others had been lowered by decay produced by
the vegetation. The deeper consolidations of sand below them were usually horizontal,
but at a higher level the dip was outwards. Furthermore, there had evidently been more
tidal pools (barachois), extending from the lagoon into the land, than indicated on the
chart. We found three such pools, all of small size with narrow mouths, and two of these
had been reclaimed by man and were planted with coconuts, while the third between the
two barachois near Horsburgh Point to the south-east was dry. The manager was
convinced that a fourth, which he had planted about a mile north of the same point,
represented a former reef fiat between two islets which had subsequently joined, basing
his view on certain ridges of rock and sand which extended on either side across the island.
A fifth barachois, Barré to the south, had been converted within the inhabitants' memory
into a fishing pool, and its mouth to the lagoon could be opened and closed as desired.
Ralf a mile north of Marianne, on the opposite side of the lagoon, the shore had been
strengthened by posts and groins for sorne distance*. Behind this we found an irregular
pool which covered about 120 acres. Its level was slightly above high tide and its water
brackish. There were two islets in it, on which, as also around its perimeter, were many
dead stumps and fallen coconut trees. It was a bog, formed by the succulent stems of the
low-growing Herpestes Monmiera H.B.K., some part 4-5 feet in depth. Farther north in
this same horn of the atoll three other bogs were represented by Moresby, two stilllarger,
but this area was not re-examined by the survey in 1885 nor by us. The manager stated
that they presented the same features as near Marianne and were always trying to break
into the lagoon. Their existence is interesting as suggesting a mode of formation of
barachois; their bog plant was not found elsewhere in Chagos.

Unfortunately the owners of the island had no records of their planting, nor of such
public works as strengthening and repairing their coasts against incursions of the sea,
which are quite usual on the lagoon face, nor of any land reclamations. Our observations
extended along the whole eastern wall of the atoll, sections being run across the north
east part in nine positions and the seaward reef examined at intervals. On the opposite
side our attention was mainly directed to the area south of Marianne. In these areas we
walked along the whole lagoon shore, charting in the rocky pointe and sand bays].

Examining the atoll wall from sea to lageon we observed the uniformity of the sea
ward reef, which was quite similar to that off the other atolls, its algal edge somewhat

* Great damage was donc in Oetober, 1901, when abnormally heavy rains occurred, aeeompanied by exception.
ally high tides.

t It was a great misfortune that we had not a copy of Moresby's chart of 1837 with us. It was superseded by
Vereker's chart of 1885. This was a fine piece of work and altogether admirable for navigation, but only comprises
the northem half of the atoll. AlI soundings and dangers are accurately shown, but the seaward reef was put in by
inspection, as largely was the reef along the lagoon shores. Unfortunately features in the land, unless visible to a
vessel, were omitted.
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raised and its fissures extending further in and more marked, the whole covered by
Lithophyll'ltm. Inside this the reef fiat was unusually smooth, in many places scarcely
pitted and in some with no coral colonies, merely a surface bare save for thin encrusting
plants. This merged into the beach, which in many places to the north of Minni-Minni
reached to within 80 yards of the reef edge; here it was formed of dead corals and
Lithophyllum, the latter often encrusting the corals, and larger reef masses composed of
both with some bedding by smaller fragments and sand. More usually the reef was
upwards of 100 yards broad and then fragmentary rocks of similar origin layon its inner
part. The beach behind as the reef broadened became a slope of loose corals and small
rocks, bedded in coarse rubble and some sand, its crest 10-12 feet above the fiat or 6-8 feet
above high-tide level. Blown sand in places raised this beach still higher, even to 15 feet
above the reef fiat, often forming a ridge up to 50 yards broad. Some of the masses of
rock of the base of the beach were attached to the basal rock and simulated "horses",
but their corals and plants were usuaUy lying in any direction, not as they must have
grown. In some places where the reef was broader, especially in bays, there was a boulder
zone as seen in PL 8 (voL i), the beach behind mostly sand covering rock masses. While
there were many places where loss was exceeding gain on the seaward beach, its whole
character and that of the land behind is such that both can only have been formed by
material cast in by the waves. This must have been a slow, long-continued process to
form a zone right round the seaward side of Diego Garcia, but it still continues if we are
correct in believing that gain still exceeds loss on these seaward shores*.

Behind the above seaward ridge the land surface fell gradually to about 3 feet above
high tide or 7 feet above the reef fiat, varied locally by dune and other sand formations.
The slope was quite gradual inland from the ridge, this being an area of drainage. Low
bush, mainly Scaevola koenigii, covered the ridge, but on the inland slope larger trees
commenced to grow and coconuts to fiourish. Under these agencies much of the surface
rock was rott-en, and all crevices between the rocks were filled; finally, the whole was
consolidated into a soft rock, covered by a soil of humus. The barachois lay in this central
area, and some extended more or less linearly along it; all dried out at low spring tides,
unless artificially barred. For the greater part of their contour they were surrounded by
low overhanging cliffs of rock (vol. i, figs. 20, 21), and the drier parts of their beds were
burrowed everywhere by Cardiosoma and Uca; except for a few mud-living molluscs there
was scarcely any other life. AlI the barachois that opened into the lagoon had the same
appearance, the only explanation for which is that they were largely formed by the eating
away of a comparatively soft rock, perhaps primarily by rain water, but mainly by the
tidal waters of the lagoon. Of the rock itself it is difficult to say much as it varied from

* This summarised opinion requires sorne explanat ion, 1 walked the seaward beach from Minni-Minni to its
northern termination, 7 miles, noting its features, and I visited seven places to the south on the same side and three
to the west. There were pl enty of places wher e the beach was being washed away and there were parts almost
entirely covered by fine rubble and coarse sand, t hese often consolidated into beach rock. There was nowhere the
sarne clearness of outgrowth as described off Passe, Anglaise and Yéy é, due to the casting up of reef materia!. At ail
places the material found on these bea ch es (sand, rubble, corals, algao and fr agments and masses of rock) appoared
to be of quite recent formation , ail of it coming from the reef ta seaward .

At the south point, and more particularly ta the south-west, the seaward edge showed a rather remarkable
destruction, apparently due to the heavy weather whieh preceded our visit. This was also the case near Horsburgh
Point, and it is questionable whether either reef or land is gaining in these spots. The south point was double,
slightly hollowed out in the centre; its beach was formed of coral masses with a ridge of rock extending out from its
eastern point and a series of pinnacles on the reef, which here reached a maximum breadth of 180 yards.
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sand to the coarsest rubble, sand bedded, and everywhere with sorne included coralla. In
several positions, especially examined in Barachois Maurice and Canon, and best seen in
narrow belts of land separating the barachois pools from the lagoon, the character of the
rock was such as might have been formed on the elevation of an encircling reef, such as
that which surrounds most of Salomon, the reef exposed to the air by a lowering of sea
level and its covering consolidated into limestone.

The lagoon shore round every part is low, the land surface seldom higher than 1 to
2 feet above spring tides. It was surrounded everywhere by planted coconuts; their
roots were often exposed to the tides of the shore and many trees had fallen, but at inter
vals there were areas of rock. The appearance was of a low but continuous cliff of 15 to
30 inches in height, points of rock alternating with sandy bays, in which the land was
maintained merely by the vegetation. In places rock stretched for sorne distance along
the lagoon shore, sometimes lying on its slope, where the water had washed the land away
behind, and cliffs up to 10 feet were found on the northern parts by Mr Forster Cooper and
up to 3 feet to the south by mysell. Most of the shore rock to the north was a rubble with
blown sand above, both consolidated, but sorne outlying masses of rock on the lagoon
slope off the narrow part to the north of East Point may have once been part of a reef fiat.
Rock to the south, however, was sometimes of coral in its growth position beddedby sand,
not algae; it must hence have been of lagoon formation and its present position can only
have been due to a fau in the water level of the lagoon. The chart of 1885 in its dotted
contour represented this lagoon cliffing, and the more conspicuous of the outcrops and
points of rock, on as much of the shore as was charted south of Marianne, were traced and
examined by us. If the rock lay with a fiat surface, it was the older rock of the centre of
the island, but if it dipped to the lagoon it was a beach formation. Indeed off all the
lagoon coast, masses of each rock were found on the fiat towards the lagoon, which dried
out for a variable distance at spring tides. These phenomena, together with the conditions
around the barachois, are only explicable on the view that the land everywhere in this
enclosed lagoon basin is being removed by tidal agencies, probably of a complex nature.

The lagoon edge at low tide claimed our attention and in the north hall of the atoll
did not differ materially from the same parts at Salomon, save that it was much more
regular and unusually narrow; as there is no beach of loose sand in the land surrounding
the lagoon here, this is the more readily understandable. In the passages, and on the
reefs near them, Mr Cooper, Lieut. Hancock and others saw many resemblances to the
reefs and shoals near similar passages into Salomon and Peros; they commented on the
very large number of submerged shoals, sorne covered with life, others apparently dead,
within the northern 2 miles of lagoon. The next 2 miles is exactly the opposite in nature,
only one patch standing up to within 5 fathoms in the central area bounded by the
10-fathoms line. The difference between the area immediately below the northern Passes
and that of the northern hall of the lagoon to the south was that most of the surface of the
shoals in the latter was barren sand or rock, studded with small coral and alcyonacean
growths. They had not that crowded and luxuriant life associated with vigorous reefs and
cannot be conceived as growing either upwards or outwards. The floor of the lagoon was
dredged between these shoal areas and proved remarkably barren of life; the lithotham
nions and Halimeda were absent. I may add that in the whole of this immense lagoon,
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1837 1885
"Whole area of lagoon in square miles 19·31 21·75
Same below 5 fathoms 16·50 17·42

A series of linear measurements across the northern area of the lagoon consistently shows
increases and, as all features of land and lagoon testify to the correctness of the quoted
figures, they would appear to represent approximately the changes that have taken place
in 48 years. Not allowing anything for the continuous growth of corals and other lime
forming organisms in the lagoon and calculating for its linear increase in size, the depth
should show a decrease in the north block of 5 fathoms at least, if the shifted material
had been accumulated there, whereas it is practically unaltered." The surveying officers
of H.M.S. "Sealark" kindly noted all the casual and some other soundings that they made
for the same comparison of depths and likewise detected no changes in 1905. I may add
that we took a steam launch to the south end and were unsuccessful in finding the shoaling
which we expected between the visits of Moresby 1837 and of the" Sealark" 1906.

Lastly, the southern part of the lagoon was exceedingly difficult to examine. There
was much more Halimeda and more crawling life than in any other part of the Chagos
visited by us. The shoals to the east were largely of branching Pori tes-the massive was
rare here-dead and hollowed out in the centre with plentiful growth of Halimeda; the
chief other corals were Stylophora and Montipora. One observation is of interest: "At
the extreme end and to the north of the entrance to Barachois Kouropa the 3-fathom line
was fringed with a definite reef of the above corals. Did an elevation of 6 or more feet
take place, ail the area between it and the land would form a barachois precisely com
parable to those to the south. The ridge from Lance David right across the lagoon may
weil have been such a barrier, which is now being swept away. It has no surface shoals
and over most of its breadth 2-3 fathoms." The rest of our record in this southern region
is a medley of observations on dead and living shoals and lagoon reefs with usually no
definite preference for life over death.

with an average depth of about 15 fathoms to the north and 10 fathoms to the south, there
is outside the 5-fathom line not a single shoal charted as reaching the surface. Those with
the nearest approach to the surface were charted to the south-west of East Point, and
over these we steamed and sounded, finding none with less than 2 fathoms.

The area of the lagoon north of a line joining Minni-Minni to Marianne and south of
the line joining Eclipse to Observation Point was compared in the charts of Moresby
1837 and Vereker 1885, and I quote the results*:

D. PEROS BANHOS (Text-figv B)'].

Bummary. Peros is seen to be a remarkable contrast to the preceding Chagos atolls. Its
land was similarly formed, but loss was greatly exceeding gain. The topography of its
lagoon and the character of its shoals and reefs is contrasted with that of the other
atolls. The encircling reef and lagoon shoals are considered in relation to changes in
progress. The atoll is deemed to be in a decaying condition, perhaps in an earlier stage to
that found in Great Chagos Atoll.

* CQTal Reefs and Atolls, p. 141, 1931. The most striking measurements were from shore to shore 1, 2 and 3
miles north of Minnî-Minnî and showed increases of 500, 950 and 850 yards. It is interesting to note that Darwin
personally discussed the topography of the Chagos with Moresby, whose work he held in the highest esteem-and
rightly BO. Observation Point lies just south of Barton Pass, t Vide vol. i, pp. 36-43, PIs. 6, 7.
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In this atoll OUI' attention was mainly directed ta the south-west and north-east parts,
Île du Coin and the islands along its reef with visits ta Vache Marine and the" submerged"
reefs of the south, Yéyé and the two Coquillages; an attempt ta land on Coin du Mire
failed. We found no evidence indicative of changes of depth in Peros lagoon, but some
shallow shoals charted were not found, and two shoals off Vache Marine had become
surface reefs on which the sea regularly breaks. The rest of the encircling reef and its
islands were viewed from seaward, but our observations on them are omitted, being tao
subject ta error.

The detailed examination of the measurements and materials from the islands of the
Coin reef confirmed the conclusion (vol. i, p. 39) that ail these were formed by the cutting
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Fig. 8. Peros Banhos Atoll (from the AdmiraIty Chart, with large corrections by H.M.S. "Sealark").

up of a once continuous island, and the washing away of their terminal ends still con
tinued, Sand spits extended along the reef from their lagoon sides, with sand cays
connecting them, but the reef between the islets was frequently bare and smooth and ta
seaward of the cays sometimes deepened ta a few feet. Ail islands once extended as far
as the inner part of the present boulder zone, and there were abundant remains of their
former land in pinnacles and" horses," especial1y large masses between Mon Patre and
Poule. The boulder zone was being recruited from the seaward reef at times and rock was
being carried even to the land within; this was especially visible off Mon Patre and Ga
brielle, the latter island rising in the boulder zone, with a broad belt of rather recent
boulder rock ta seaward.

Anglaise (vol. i, Pl. 6) was rapid1y being eroded ta seaward. Its beach had been
washed back behind a broad zone of coral rock, which thus became exposed ta the tides,
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and consisted of smail fragments of rock and coral and of sand. The rock zone at its base
was formed of solid reef material, which, becoming undermined, fiaked off in great
masses. It was not a beach formation, but a rock which might be formed at a lower level
in any part of the reef to seaward, corals bedded by rubble, sand and algae. Its rough and
much pitted surface was due to the leaching out of its softer constituents, especially the
algal skeletogenous material, which, perhaps due to its heavy magnesium content (up to
20%), dissolves long before that of corals. The photograph (fig. 2) shows in a more in
tensified form the washing away to seaward that OCClUS on most of the islands situated
within the boulder zone.

The reef fiat passing to the fissure zone of the encircling reef was peculiarly bare of
life, save for fiat algal encrustations and calcareous Corallinaceae at its seaward edge,
and its appearance was quite similar to what we found at Salomon and Egmont, the
fissures rather longer and wider, sorne extending in for 40 yards. In the land behind the
boulder belt, there was the same broad low central belt of rock, such as was found in other
atolls with a varying zone of higher land formed by sand accumulation from the lagoon
side; its level was raised by blown sand and the island was growing lagoonwards if
altering at all on this face. Poule was very rapidly being washed away to the north and
there were plentiful remains of its former land on the reef, this being part of the dry bare
"tuffe" or "platin " land of the centre of the island. It was once an island, where multi
tudes of sea birds congregated in the breeding season and the sand and rock of its surface
were consolidated for a depth of 20 inches or more by their guano. Off it, toward the
passage, were several negro-heads on the reef and others were found west of Coin, ail close
to the edge of the seaward reefs. île Mapou was almost entirely of this platin formation.
Fouquet was a narrow crescent of sand and coral stones, and any sandy belt had been
removed if it ever existed. The consolidation of aIl sand into rock under vegetation was
noticeable, and at the ends of the islands there was much washing away and exposed
sandstone, which dipped seaward or lagoonward, but most of which in the central parts
lay horizontally, The opening of the channel between Gabrielle and Mon Patre was over
grown with Cymodocea, the only place where we found this cotyledonous plant; this was
by far the richest and most varied collecting ground found by us in the Chagos. Lastly,
the lagoon reef along these islands of the Coin series varied from 100 to 300 yards in
breadth and consisted of the same sand as was found on the island shores, merging lagoon
wards into a fiat strewn with dead coral masses bedded in sand; this finally passed into a
zone of living corals about 70 yards broad, the sizes of these increasing towards the
lagoon, against which there was a distinct edge. This consisted of large growing coraIs,
which reached the low-tide level, but off the ends of Coin reef and in various places,
particularly between its islands, there was much growth of massive calcareous algae, so
much so that the lagoon reef simulated the seaward reef, but with low areas for the tidal
outwash, not fissures. Then, lagoonwards, there was a narrow belt of corals in depths of
about 2 to 5 fathoms, usually dropping vertically to about 9 fathoms. The reef behind
such a Lithophyllum-edge often showed a rudimentary fiat and boulder zone, distinctly
simulating the seaward reef.

Other islands with their reefs that we visited were Yéyé, Petite and Grand Coquillage.
AIl were measured and re-charted. Moresby's chart represented two lines of higher ma-
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terial on the reef west of Yéyé, both of which could be seen in low rocks standing up on
the fiat (Chart, fig. 9). The reef against the passage was largely covered by a new islet
in course of formation, large masses of reef and large coralla forming its outer parts with
sand bedding, the whole covered over with small fragmentary material or pebbles, on
which coconuts and other plants were obtaining foothoid (vol. i, Pl. 7). This islet was on
the extreme western line of the higher reef charted by Moresby, the surface appearance of
which is c1early seen in the foreground of the photograph; tracing this line of rock to
y éyé, we were driven to conclude that this island once extended westward to this point.
The mode of formation of this little isiet was clear, a sweep of shingle down the roof
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Fig. 9. île Yéy é, P eros Banhos Atoll. (This chart was prepared for the expedition
by Lieutenant Hancock.)

giving a straight bank; this on approaching the passage was added to from seaward and
from the neighbouring passage so that it curled northwards, ultimately completing a
circle. Its seaward part layon the inner side of the reef fiat, the bare part of which was
only 17 yards broad within the fissured zone, which was of about the same breadth. There
were on the reef fiat a series of negro-heads, one of which, the end of a seaward buttress,
had only recently been cast up, and similar broken-off material was found wedged in
many of the fissures. The reef from the passage to Yéyé inside the boulder zone was hard
rock, with much Heliopora to seaward and rounded spreading Parites masses within, the
whole very bare and wave washed.

The island of Yéyé was being washed away to the west and east, with a sandspit
growing out to the south-east. Ita whole northern part was recently formed of masses
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from the seaward reef, its shore lying on the reef fiat, which was almost as narrow as off
the small islet at the western point. In a section through the centre of the island, the
rocky zone to seaward was 109 yards broad. Inland it merged into a rock fiat of smaller
but similar material1l3 yards broad. Three-quarters of the rest was a low fiat of rock; the
latter was exposed for 320 yards on the east shore and bore a general resemblance to the
similar central zone in Anglaise and Passe, Salomon, the latter island topographically
very similar, FinaHy, there was against the lagoon a bread sand ridge 4-7 feet above high
tide level and the eastern shore showed noticeable beach sandstone formation, with its
dip to the east. In the section line to the north, extending in for 222 yards, five seaward
beaches were found ; these showed on the coast at the north-east end of the island in
five lines of rock, dipping to seaward or north-east. They clearly represented stages in the
seaward growth of the island, the regular method of formation having been alternating
periods of rest and washing away, the latter being followed by the throwing-up of a fresh
seaward beach of quite rough fragments from the seaward reef, many such being found
lying along the reef fiat.

To the south the Yéyé reef continued for 5 miles; it had the usual zones to seaward
and was noticeable for its scattered negro-heads. This reef might be described as having
two seaward faces; that against the lagoon was similar to that to seaward but with a less
fissured edge, both were covered with Lithophrfllmm. The same description applies ta the
reefs of Petite and Grande Coquillage, and all these reefs on the lagoon face fell perpendi
cularly, usually to about 7 fathoms within a boat's length of the edge. Two pools were
found enclosed within Petite Coquillage, parts of which were 14 feet above high-tide level,
these of blown sand formation; on the whole this island was washing away to the east,
but growing to the north, where much stone was accumulating on the reef. While Petite
Coquillage layon the lagoon side of the reef and was washing away to seaward, Grande
Coquillage lay to the seaward side, actuaHy like Yéyé rising upon the reef fiat; it had
been reduced to half its former breadth by loss on the lagoon side, where lines and
pinnacles of its rock were found up to 210 yards from its shore.

On the whole the changes in the land areas of Peros were bewildering, for each island
was almost a law to itself. Each island at its ends showed clearly its composition, and the
islands from Fouquet to Poule were certainly formed by the cutting up of a single island,
as were probably Petite Soeur to Diamant* and perhaps also the islets on the Passe reef
(Moresby Is.); the most south-eastern island of the latter was, however, only shown as a
sand bank on Moresby's chart. Each island showed in its central part the fiat rock zone
described in the islands of the previous atolls and believed once to have been formed as a
reef fiat. The addition of sandy belts on their lagoon sides and sometimcs (Diamant, Yéyé
and Grande Coquillage) rock belts carrying the islands seawards on to the reef fiat was in
each of them a matter of local conditions.

The chart shows much of the encircling reef to the south covered with 3-5 fathoms of
water, and there is shallow water represented as extending outwards from the encircling
roofs against several of the passages. The bottom of such shallow areas varied. It might be
all coral and alcyonaceans growing in great luxuriance, but more frequently the corals
were small and over 50 % of the bottom was dead rock and sand. Where such an area

• We only visited Diamant and Mapou on this long Hue of reef.
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impinged upon a surface reef the latter rose perpendicularly, and the two principal
organisms concerned in this vertical building were Lithophyllum and Goniolithon. There
were numerous shoals represented in the lagoon; the six we saw were devoid of such
plant growth and were similar in depth and size to what they apparently were in Moresby's
day; but two examined by H.M.S. "Sealark" near Vache Marine and marked as "danger
shoals" had been overgrown by these plants and had formed surface f:l.ats. We saw the
masses of dead rock just south of Vache Marine, mentioned by Moresby, and in four other
places we noted mu ch death of corals, particularly on shoals near Yéyé, round Coin du
Mire and between the Coquillages. Why Coin du Mire, which we closely encircled without
being able to land, had no surface reef around it we cannot say; the waves broke against
low overhanging cliffs and there was a mass of loose broken-off rock below, extending
outwards for a few yards; the submerged reef close to the shore was singularly lifeless. It
is clear that under present conditions Coin du Mire must in the course of time be replaced
by a submerged reef such as exists on either side. The rocks on the submerged fiat to the
south of Vache Marine were such as might result were they the remains of a similar
island.

No comparison is possible between Peros and any other Chagos atoll on account of its
large size, its partially submerged encircling reef and its numerous passages, allowing the
freest circulation of its lagoon waters. There are twelve of these passages, ten of which
have 10-15 fathoms of water and two have 5-10 fathoms. The lagoon has a maximum
depth of 41 fathoms and is thus 26 fathoms below the deepest passage in its encircling reef.
Such a difference is most unusual in similar large atolls. There is also a further difference,
in that the area of the lagoon f:l.oor within 10 fathoms of the maximum depth, viz. 31
41 fathoms, is approximately one-eighteenth of the total area of the lagoon, whereas in
the larger atolls of the southern Maldives the greater parts of their lagoons are fiat at
depths within 10 fathoms of their maximal depths. Here in Peros most of the lagoon has
a depth of 20-25 fathoms, and l can find in no other atoll a parallel to the quite smaIl,
deeper patches in its centre. l can find also no parallel in similar and rather open atolls
to the lagoon shoals, which are aIl covered by at least 2-4 fathoms of water except the
two referred to above. It is characteristic of aIl atolls that there should apparently be no
regularity in the arrangement or number of lagoon shoals, and in both these features
there is similarity to the south Maldivan atolls.

But there is no use in speculations! We are unable to suggest why Peros Banhos is
such an abnormal atoll. If we summarise our impressions of the atoll to-day, we suggest
that Peros Banhos is an atoll breaking up rather than in process of formation, its land,
originally formed by a small recession of sea level, gradually washing away though growing
out locally, its lagoon not filling-up though its open conditions seemed highly favourable
to coral growth. Can Peros represent a stage analogous to one in the history of Great
Chagos Bank, still later developed in Speaker's and Pitt Banks?*

* Darwin's description of tho Chagos SoUl II S to put P eros Bunhos i ll its proper place (3rd ed ., p . 149) : "Here
wit.hin nn aren of 1UO miles bv HO, there are two a.toll-formed banks of dead rock (besides another very imperfect
one) entirely submerged," presumably Pitt, Speaker's and Blenheim banks; "a third bank with merely two or
three pi èces of living reef which rise to the surface," obviously Great Chagos; "and a fourth, namely Peros Banhos,
with a portion ni ne miles in length dead and submerged." 1 suggest above that Peros Banhos is doomed to a
fate which has turned these other atolls into submerged banks.

TRANSACTIONS, VOL. XIX, PT. IV. 55



426 PERCY SLADEN TRUST EXPEDITION

II. THE MASCARENE REGION.

Smnmary. If the accounts of the separate banks and islands published in the" Descrip
tion of the Expedition," vol. i, pp. 111-62, be read together with the additional notes now
added after examination of the collections, it is clear that these surface reefs and banks do
not show the remarkably well-defined zonal structures so clearly visible in the Chagos,
Maldives and Funafuti. AlI the coral islands, so far as could be seen, rest on reef-flat
structures, and, wh ere islands do not exist, the surface reefs right across their breadth
seem to have had such an origin. There is to-day no clearly out-growing Lithophyllum
edge to the reefs, and, while there is perhaps an increase in species , individual corals are
not of the size and luxuriance seen in the Chagos an d other localities, while on the reefs
themselves there is much more dead coral. Tt cannot be believed that the reefs are
growing seaward tc-day, since manyof the reefs are not holding their own, the binding
Lithophyllurn often being absent . It is to be noted that most of the coral islands and
surface reefs rest on banks within the 5O-fathom line that may ext end outwards to
considerable distances frOID the surface reefs as broad platforms, the steep not commencing
within 1 or 2 cables' length as in vigorous, out-growing reefs. It is held that the facts can
only be explained on the view that the general action in progress throughout the south
west quadrant of the Indian Ocean is an erosion of aIl reefs on their seaward faces. This
action if long continued would account for the existence of submerged banks, either by
the direct truncation of former granitic, volcanic or organically formed lands.

The chief feature of the south-west quarter of the Indian Ocean is a broad ridge
included within the 1000-fathom line that extends northwards from Mauritius to the
Seychelles and probably continues south to the Amirante Bank. It do es not join Mada
gascar, for t here would seem to be three breaks of over 2000 fathoms, viz. south of
Amirante, south of Alphonse-Francois and sout h of Farquhar, all the islands in this
region apparently rising from about this depth as isolated plateaux. Of these Providence
is known to be connected with volcanic foundations*. Except Seychelles (granite) and
Mauritius and Réunion (volcanic) an the island ro ck is limestone of some coral reef facies
and most of it would seern to have reached its island position by a lowering of the sea
surface that was perhaps of universal occurrence.

The most peculiar structure of the region is the series of submerged banks on the
Mauritius-Seychelles ridge. They are an plateaux lying within the depth zone of photo
tropic organisms, which for plants terminates at 60 fathoms or thereabouts and for animal
builders, an of prime importance being dependent on symbiotic algae, at 40 fathoms. The
banks are as follows: Amirante 1100 square miles (geographical); Seychelles 12,000;
? Fortune 210; North, Great and South Saya de Malha, 900, 7500 and 140; Nazareth
12,000; and further south, Mascarene'], size uncertain, and Mauritius 800. It is possible
that Great Baya de Malha and Nazareth are separated by only 200-300 fathorns, the rest
by 700-900 fathoms.

• Vide vol. i, p . 147. Also the more detailed de scription of this rock in Dr Wiseman's report which im
mediately follows this.

t 1 suggest this name for the shaJlow bank lying midway between Cargados Carajos and Mauritius.
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The above plateau-ridge suggests a wave in the earth's crust that arose from sorne
disturbance in the South African area. As a parallei to such a wave we may refer to
hypothetical wave crests indicated by parallei lines of islands and banks in the south
west Pacifie, their supposed centre being in Australia*. The wave theory, however, is
convenient to explain the slightly greater depths found on the inside parts of our Masca
rene banks, viz. west to south-west; but the few slopes that have been sounded ta con
siderable depths do not support the existence of the necessary topography], Again, the
broad banks, such as we are considering, cannot support a wave theory, for the wave
demands a crest, unless we suppose a subsidence, which on the topography looks exceed
ingly unlikely, or the peneplaning of considerable lands, the sole remains of which are
seen in 150 square miles of Seychelles granite projecting up to 3000 feet and covering
1·25 % of its bank. This is Daly's theory], peneplaning and benching, followed by com
plete truncation of lands by continued marine abrasion. The peneplaning and the
benching of the Seychelles and the outward extension of aIl the banks on their talus slopes
are apparently actions in progress at the present day. Yet an average CUITent of the equa
torial drift of 1·4 miles (2800 yards) pel' hour as found by H.M.S. "Sealark" in the rela
tively calm weather of our cruise seems smaIl, even though continued through geological
periods, to conquer the protective organisms of tropical shallows; this rate, however, may
be multiplied several times in tides transformed into currents over these obstacles across
their paths.

The effect of marine abrasion in truncating land, ultimately forming a continental type
of coast, must be clear ta aIl students of charts. Unfortunately there are even yet few
accurately l'un sections of the sea fioor off continents and islands; but there are more off
coral reefs, and these all show a steep commencing at 40 to 50 fathoms and a distinctly
concave further slope. So characteristic is this type of section that any bank showing it
may be supposed to have had an organically formed reef upon its surface. Ali the banks,
with which we are now concerned, appear to have such a slope except the recent volcanic
Réunion§. Above this steep is the platform leading up to the surface reefs, if they exist,
seldom more than a few hundred yards across as in the Chagos, but usually of considerable
breadth in our region. The Mascarene banks have no such surface reefs, except for the
quite inconsiderable Cargados Carajos and a few on Amirante, but while their central parts
are relatively fiat with few or no shoals, sorne have shallower areas on their eastern and
northern sides, as a glance at the chart in vol. i shows. Darwin, in his Ooral Reefs, informs
us that Moresby used the tenu" half drowned atoll" in providing his description of Great
Chagos and other banks. It was an unfortunate term, for, although we now know a
number of these banks in sorne detail, our surveyors and other investigators have not
provided any evidence of drowning, nor indeed of any upgrowth. Ali that rise to within
50 fathoms of the surface have a greater amount of organic growth on their edges as
compared to their central parts, and this if continued would form enclosing rims of

* Vide Coral ReeJs and Atolls, by J. Stanley Gardiner, H13!. These lines are well seen in the chart, but only
bec orne real to the reader if shown on Mollweide's projection.

t Vide "The Coral Reef Problern," by W. M. Davis, pp. 506-7, 1928.
t Problems of the Pacifie Islands, Am. Jour. Sei. xli, p. 177 and other publications, summarised by the a.uthor,

lac. cit. p. 157.
§ Vide "Subrnarine Slopes," by the author, Geogr. Jour. xiv, pp. 202-19, 1915. Volcanic islands present a.

atraighter slope, convex rather than concave.
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shallows. On such encircling ridges, on the evidence before us, it is uncertain whether life
or death dominates, the one meaning upgrowth and the other abrasive loss. Luxuriance
in the growth of corals and Lithothamnioneae is the criterion in the tropics, not a variety
of species so often seen in multitudes of tiny growths. Such were often found in the Mas
carene region, but our observations and the evidence of our dredgings showed that not
infrequently the greater part of the ground was covered by loose dead corals and coral
rocks of consolidated material, on which such attached coral and plant growths as
existed were so small that they might have grown within a few months*.

The only theory that fits our region is that its present coral islands, its encirclingridges
and shoals, are the remains of still broader coral structures, perhaps surface structures,
that were built up subsequent to the cutting down to a base level of great lands-and
that the processes which produced these effects still continue in action to the present day],
Such a theory fits best our phenomena, but we have no valid suggestion of any kind as
to why there should be such a regression of the reefs. Topographical reasons and abundant
sedimentation may help to explain the absence of reefs round Madagascar and their
comparative absence off East Africa, but such an effect off the reefless Arabian coast is
less clear-and the question does not arise in the Red Sea, where there are vigorous reefs
along more than 1000 miles of coasts. Ceylon on its south coast has the one slope in our
ocean where the topography suggests the former existence of a barrier enclosing a lagoon,
but here we have to the south the great Maldive and Chagos Archipelagoes, the reefs of
which are as vigorous as those of the more equatorial waters of the Pacifie.

Any theory is difficult of acceptation in the absence of a suggested cause, as indeed the
history of the evolution theory proves. Here, what is there to produce the death of the
sedentary organisms, without which there could be no abrasion? There is no biological
reason, for boring and destructive organisms are less active with increase of depth and
are of far less importance than in Funafuti, Maldives'[ and Ceylon§. Sediment, if it
buries, kills, but it does not bury on our seaward slopes and on the margine of our banks,
for none settles. The coral polyps of the outer slopes and open banks are clean so far as any
precipitation of lime is concernedl], It cannot be a question of currents and general
abrasion, for their forces are small here as compared to those over surface reefs and through
channels in the reefs. As to temperature, the lowest obtained at 50 fathoms was 61·9° F.,
the average 70·1° (19 observations) with surface 74·4 to 83·2° F., unless there are fiuctuat
ing cold periods which should in no case hurt the Lithophyllum, which as a genus also
inhabits cold seas. Lastly, the amount of available plankton as food for animals, while
always small in the tropics, shows little difference over the whole Indian Ocean, as does
also the chemical content of the surface waters.

What is the cause of this believed regression of coral reefs in the south-west Indian
Ocean? The wide seaward slope, which seems indicative of such regression, is commonly
found off the more northerly and southerly coral reefs of the Pacifie, though in these

* Vide "Fauna and Geography of the Maldives and Laecadives," pp. 329-32.
t Although we made diligent enquiries everywhere on our voyage, we received no single suggestion of shoalings,

of upgrowth of reefs, of closure of passages, etc. The surface reefs are not extending seaward, the region not favouring
the Lithothamnioneae necessary for their consolidation and outgrowth.

t Vide "Fauna and Geography of the Maldives and Laccadives," pp. 333-41.
§ Weligama and Kankasanturi.
Il Vide Bull. Mus. Camp. Zool. lxxi, pp. 4-9.
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regions there are no shallow plateau-formations of a parallel nature*. Crossland, in a
eareful and prolonged study of Tahitian reefs], found that the surfaee reefs were exhibiting
marked loss to seaward. He found abraded, basaltie blocks in the ehannels and trenehes
that had been cut into the seaward edges of the Tahiti reef, and these quite different in
origin to the fissures in the outgrowing Maldive and Chagos reefs. Unfortunately there
are no soundings outside the Tahitian reefs that allow us to judge the seaward slope, but
there are indications that a broad seaward platform will prove to be characteristie of most
or all of the surface reefs of the Pacifie outside the limits of 20° N. and 20° S. Off the
southern hall of the Great Barrier Reef there is no steep-to barrier as at its northern end,
where its slope is similar to that off the Chagos, but a series of isolated surface reefs is
situated 5 miles or more within the 100-fathom line. Furthermore, the general facies of
these reefs, so far as described at present, do not present the characters of outgrowing
reefs. But this is not the place for further discussion and comparison, and I have suffi
ciently indicated our view that the formation, decay and regression of our Masearene
reefs may have been governed by world changes which may slow down and change but
which never cease.

NOTES ON THE ISLA!.~DS AND BANKS.

The following notes are additional to the accounts of the localities visited by the Expedi
tion contained in the" Description of the Expedition," vol. i, pp. 111-69, figs. 24-46,
PIs. 14-18, and are largely founded on the re-examination of the collections therefrom.
Unfortunately the Expedition could not visit either Madagascar or the Cornaro Islands.
Off both local, not oceanic, conditions are dominant, the high continental land in the one
case and the strong currents of the Mozambique Channel in the other. Madagascar has
plenty of coral growing around it, but beyond small local fringes it has no reefs; unfortu
nately its slopes are unknown. The Cornaro have three high volcanic islands in Comoro,
Johanna and Mohilla without reefs, and a fourth, Mayotta, with a well-marked barrier
reef. Glorioso, north-west of Madagascar, consists of two islets and sorne rocks on either
end of a reef extending north-east and south-west for Il miles, being 2 miles broad; its
100-fathom line extends about 6 miles beyond the surface reef to the north but narrows
down to about 3t cables (700 yards) to the south-west. Platte and La Perle Reef'] are
situated on a bank, 16 by 8 miles, having a depth of 20 fathoms or less. Platte is a tiny
guano island with extensive surface reefs to the north and west, extending up to 3 miles
offshore. Agalegas consists of two sandy islands, joined by a sand cay a mile long, with
fringing reefs round the whole; the outer slope is unknown, but as anchorages are marked
at 2-4 cables off its reef, there may be a considerable breadth within the 100-fathom line.
A bank, 15 miles west of the northern island, had, according to the fishermen who use it,
a depth which is generally less than 20 fathoms. Réunion has no coral reefs and its slopes
are unknown. Rodriguez, 300 miles east of Mauritius, has a narrow fringing reef ta the
east and north-east, but on its other sides enormously broad reefs, with holes and pools
up to 10 fathoms deep, analogous to the lagoon of Farquhar in its topography. It is
surrounded by a bank; the 100-fathom line for about 5 miles round the southem hall of

• Vide BuU. Mus. Camp. Zool. lxxi, pp. 9-13.
t Jour. Linn. Soc. (Zool.), xxxiv, pp. 127-80.
t For position, see chan, vol. i, Pl. 1.
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the island is distant li miles from its surface reefs, while elsewhere its breadth averages
5 miles, its steep commencing at 40-50 fathoms. The island is Il by 5 miles, 1300 feet high,
mostly basalt with limestones up to 530 feet and a recent raised beach at 20 feet*.

Mauritius (lac. cit. pp. 111-22, figs. 25-7, Pl. 15). This may be summarised as possess
ing on aIl sides, save for 8 miles to the south and 6 miles to the west, fringing reefs, out
side which the slope to the 100-fathom line is in few places less than 1 mile. This seaward
bank extends out for 15 miles to the north; its depth is 20-30 fathoms, and it surrounds
five small volcanic islands, and the atoll-shaped Abbe Bank, about 1 mile across, its rim
10 fathoms and central basin 17 fathoms. The external slope off Mauritius is that typical
of atolls, the steep was found to commence at about 50 fathoms and proved to be a talus
slope.

Cargados Carajos (lac. cit., pp. 123-9, figs. 123, 124, Pl.16). A sufficient account has
aIready been given of this reef in the" Description of the Expedition," and it may merely
be noted that aIl land on the main reef is formed by sand except possibly Mapare, which
is stated to be formed of coral rock, similar rock also occurring to the south. The sand
cornes and goes; new islets form while broken-up masses of sandstone show where islets
once existed. On the eastern side, opposite Establishment Island, there was a zone of
rock which suggested a formation due to the remains of a series of rocky islets. To sea
ward of these and to the north of the fiat, on which sorne Cymodocea grows, the reef is
irregular, tailing off into a series of drainage channels, sorne large enough for a boat to sail
out over the very gradually falling seaward slope. On this region there were abundant
negro-heads, said to have been thrown up from seaward in a recent hurricane, and there
was no evidence of any active constructional growth, many great areas in and outside
the drainage fissures being quite bare of sedentary calcareous organisms. At the same
time between these fissures the Lithophyllum forms here and there to seaward an edge to
the reef, like a wall of a few feet. The western reef-edge, while partially defined north and
south, in the central parts consists of isolated reef masses, on many of which sand
accumulation has produced little islets, Avocare the largest and most central. Siren,
Pearl and Frigate are evidently older islands, each situated on a narrow and quite barren
little fringing reef which it had at one time completely covered. Theil' shores are largely
formed of fragments from their reefs, and both islands and reefs show a slow loss. In
reality the problem of Cargados merges into that of the formation of Nazareth and other
submerged banks, and all that need be said here is that the appearance of their reefs is
such as to suggest reefs in process of decay and removal rather than actively increasing
formations.

Coetivy (loc. cit., pp. 136-40, fig. 35, Pl. 16) lies about 30 miles south of the south
east horn of the Seychelles Bank, the former "Constant Bank," with over 1000 fathoms
between. It is formed entirely of sand washed up off its fringing reef and from the
sea and has dunes varying up to 75 feet in height. The sand has been swept up on
both sides of the island and above its eastern beach forms a ridge 20 to 40 feet high. In
section across the island this is closely succeeded by a parallel ridge of 15 to 20 feet and

• Phil. Trans. Roy. Soc., 1879, pp. 289-597.
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then follows a broad fiat (platin) forming the greater part of the island about 6 feet above
high water. Mueh of the surface of this part is pavement-like, being formed by the
repeated solution and re-deposition of carbonate of lime, but, when broken through for
the planting of coconuts, it is seen to rest on coarse sand, merging into coral rubble
beneath. To the west there is a further sand ridge over the beach, usually narrow and
low, in few places more than 7 feet above high tide, and this behind the settlement is
separated from the platin by a pool of slightly brackish water, here 150 yards long by
50 yards broad, this being the central part of a low line that continues for a long distance
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Fig. 10. Coetivy (after the AdmiraIty chart).

north and south. On any of the beaches sandstone may form, but it does not produce
permanent protective structures and is frequently ripped off and broken up. Above the
beach, especially to the east and north, is usually a low cliff of sand mixed with weed. On
balance the island shows little alteration, the losses and gains that we saw being quite
easily explicable as due to seaward weather conditions. If anything, there is a slow ex
tension to the north due to sand drift along the two coasts, and to this cause we were
disposed to ascribe the maintenance of the northern hall of the island and its reef.

Coetivy is surrounded by fringing reefs, which on the middle part of its western side
consist of patches of coral and alcyonaceans gradually give place to a fiat round the ends
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of the island; this is narrow to the north, but extends 2 miles to the south, passing into
a firm broad eastern fiat. Here the slope from seaward is very gradual, the line of breakers
not being a distinct single line as in the Chagos, but a broad belt, a wave producing
secondary breaking waves. The bottom in this part down to about 10 fathoms is covered
by an abundant growth of Cymodocea, or "varech," which by increasing the friction
diminishes the size of the waves. Inside there is no definite Lithophyll~tm-coverededge,
though this alga and Goniolithon are abundant on the highest parts. There are no fissures
comparable to the narrow overhanging-sided channels of the Maldives and Chagos, but
lower areas usually 10 to 30 yards broad exist, through which strong outward currents
fiow off the fiat-topped reef behind. These are kept clear by the scour which carries much
mud in suspension; only a few stunted corals grow in their bed with Lithophyllum and
Goniolithon on the highest parts, both of them overgrown underneath by brilliantly green
encrustations of a tunicate. The corals are chiefiy Acropora, Pocillopora, M ontipora and
Millepora, but they are often killed out by the Cymodocea, which becomes especially
dominant where the fissures run in so deeply as to traverse the boulder zone. The latter
is ill-defined, merelyan area where large blocks of Porites and Heliopora, both dead and
bedded in the broken branches of Acropora, expose their tops at low tide above the ever
present Cymodocea. Within this the fiat to the island has a basis of rock with foramini
feral sand on its surface and is covered by about 15 inches of water at low tide. It is all
varech-covered, with colonies of massive and branching Porites, Stylophora and occasion
ally Millepora and H eliopora, all growing, especially in a line of pools, 3-4 feet deep, close
to the base of the beach. For the rest the whole is like a crop of sown corn, the only living
coral being Millepora which forms encrustations on the leaves. The pools referred to in
the landless southern extension of the reef merge into gaps in the western reef, but to the
north-east of the island they form almost a narrow lagoon or boat channel. At the north
end this runs out over the reef, which is narrow owing to the scour to the east and north
moving the sand up the shores and preventing organic growth. Lastly, inspection,
checked by the work of divers, showed down to 16 fathoms to the west abundant patches
of branching corals separated by white sand, and sorne of these seemed to be forming
upgrowing shoals.

Fortune Bank is in this neighbourhood, lying 25 miles east of Coetivy; it is about
35 by 20 miles, with depths of 10 to 20 fathoms over it.

Farquhar (loc. cit., pp. 141-5, figs. 36-8). The islands to-day are mostly of sand
formation with high dunes in places. There was, however, evidence in isolated masses of
rock on the outer sides of the encircling reef, and especially in the islets, of an almost or
quite continuous reef that stood up for 10 feet or more above the water level and formerly
surrounded the whole bank, apparently about covering the present encircling reef. The
surface of this reef varies, but to the north of the atoll is a hard fiat of rock sparsely
scattered with small encrusting corals. The whole here was well covered at lowest tides,
and there was no defined boulder zone or fiat outside; to seaward there was no special
edge or fissured or channeled zone, and the seaward slope was very graduaI. There were
also a series of negro-heads, each usually a single coral growth thrown on to the reef from
seaward, mostly masses of Porites, Orbicella and Favia, averaging about a ton. They
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rested on the bare reef, to which there was no consolidation, and aIl were decaying,
mainly owing to the borings of Pollicipes and Lithophaga and the channels and pits of sea
urchins, these giving ready entry to boring algae and worms.

Round the northern end of North Island and along the eastern side the reef was simi
lar, no sharp line of breakers but a broad belt, gradually sloping to 10 fathoms in upwards
of 150 yards. There was nowhere any definite edge with a series of zones behind, and in
place of fissures merely lower and higher areas out of which the tide l'an. There was
sorne varech, but the deeper channels were often bare with no organic growth. East of
North Island the whole fiat was over 600 yards broad, the outer part similar to that
described above, the inner a bare fiat extending out from the sandstone-protected shore,
the former beaches being quite visible on the reef in parallellines of similar rock.

The lagoon at Farquhar is not a definite structure comparable to that of any other
atoll that I have visited. There are certain larger and deeper areas, but the greater part
consists of patches of coral (mostly H eliopora) and sand held up by the roots of Cymodocea
and with channels between varying down to 3 or 4 fathoms in depth, their floors covered
with white sand and almost devoid of life. Here and there were seen smaIl dead and
loose coral masses on which hydroids, polyzoa and actinians had found foothold. Pro
ceeding on to the northern reef "we had to pass through a multitude of heads of Heliopora,
aIl fiat topped and formed by masses of lamellar, anastomosing branches. Their sides
were perpendicular to 3, 2 and 1 fathoms, and there were also very occasional smaller
rounded Porites heads. The bottom between was muddy sand, no weed, no coral save
only near the edge, but with a few incrusting colonies of brilliant yellow ]1illepora. To
reach the reef we landed on a mass of H eliopora and then had to make a series of jumps
from head to head until we finally reached the hard reef*." The lagoon was aIl the same
everywhere, but in the central region the shallow patches were only kept in existence by
the Cymodocea, no corals growing there. Were it not for this plant the deeper pools would
soon run together to form a single lagoon, the tidal outwash of mud through our anchorage
in the north-east passage and by Milieu Island resulting in quite extraordinary fans of
white water at the ebb extending northwards for several miles.

Along the northern half of the atoll the 100-fathom line is nowhere less than hall a
mile from the reef, increasing on either end to over a mile. To the north-west it is about
4 miles distant, a great bank extending out for 3 miles in this direction, its depth about
13 fathoms with a considerable area at 8-9 fathoms (vol. i, fig. 36).

Aldabra. A full account of this reef and its land has been given by J. C. F. Fryer
(vol. iii, pp. 397-425, Pl. 22--8). He considers that the whole bank was originally com
pletely covered by land without the existence of any lagoon; its generallevel was over
30 feet. The rocks forming the land, although metamorphosed somewhat, show that
"Aldabra once lay beneath the sea and was fringed by a fiourishing reef" (p. 406). The
general character of the fringing reef is similar to that of the other previously described
banks of the Mascarene group. "In summary I would emphasise that the atoll is losing
on every side in its fight with sea and weather; the sea coast is being eaten away; the
lagoon is getting larger; the rain dissolving away the surface of the land, and, to balance

* From notebook of cruise.

TRANSACTIONS, VOL. XIX, PT. IV. 56
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all, there is only a slight piling of sand" (p. 414). "Whether the outer edge of the reef is
holding its own or slowly receding is impossible to say, but I am inclined to believe the
latter, from the fact that it follows the present conformation of the coast line so closely"
(p. 413). The 100-fathom line would appear to be 2-4 cables distant from the reef edge
with a bank of shallow water extending out to the east for 1-2 miles.

Cosmoledo. This atoll bears a general resemblance to Farquhar, but its land is more
evenly distributed on its encircling reef and there are two large passes into its lagoon.
Sorne of the islands are rocky with overhanging cliffs to seaward and to the lagoon; corals
in position of growth prove a change of level of about 20 feet. "The land-rim," Fryer
states (vol. iii, p. 430), "was once almost perfect but has been broken up by erosion; the
rock islands left are in process of disappearance from the same cause. The reef dividing
the islands is in just such a condition as should be required for the formation of land by
wave-piling, there is, however, no sign of this." The atoll has apparently a long gentle
slope to the east and a steep slope to the west.

Assum.ption. Fryer (vol. iii, p. 431, fig. 2) found a crescent-shaped island nearly
4 miles long varying up to a mile broad extending north to south across the prevalent
wind line. Part of the island has cliffs, and its rock is similar to Aldabra, its height and
elevation about the same. In the land as at Aldabra are a number of pits, the largest
about 250 square yards and the deepest 45 feet, in which the tide ebbs and fiows, and
which are gradually joining together. The fringing reef is cut down land; its edge is ill
defined and is hardly existent to the south-east. Capt. Parcou's section (Pl. 29) shows a
steep slope to the west and a very broad and graduaI slope to the east as off Astove.

Astove. Fryer (vol. iii, p. 436, fig. 1) found an island with cliffs very similar to
Aldabra, its rocks much less metamorphosed and he notes "fields of unbroken colonies
all in position of growth." The lagoon is only a foot deep and is deemed to be "a primary
lagoon the greater part of which existed at the time of elevation." The fringing reef is "a
ledge of elevated coral rock cut down to low water-mark." The single pass into the lagoon
is narrow (150 yards) and is of recent formation. "In future more passes will undoubtedly
form." A section of the outer slope (Pl. 29), made by Capt. Parcou, shows a steep slope
to the west and a long graduaI slope to the east or windward. "It is believed that the
latter has been caused partly by the loss of land due to sea erosion and partly by the piling
of sand (foraminiferal) by the sea" (p. 442).

Providence and St Pierre (loc. cit., pp. 145-9, figs. 39,40). I may add to our account
that the whole reef of Providence on which the southern islands were washed up presented
the appearance of a solid rock fiat, which extended right across the whole bank. Much
eroded coral-rock masses were projecting in places, aIl fixed into and indeed part of the
reef below. On neither side was there a definite edge, but a graduaI slope. Cymodocea
was nowhere luxuriant, and the bottom to the west was largely covered with bare sand,
on which were patches of alcyonaceans with here and there relatively small coral heads.
The soundings and dredging to the west of the bank showed a graduaI slope to 20 fathoms,
this becoming more rapid and continuing down to 300 fathoms or more without any
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marked steep such as is usually found; the 100-fathom line was here on an average about
a mile distant from the reef edge. Down to 25 fathoms the bottom was covered with
coarse sand similar to that which forms the islets, but below this any deposit was mainly
of coral mud.

After our visit, and partially because of it, St Pierre (loc. cit., pp. 148-9) was exploited
for guano and phosphatic rock, its whole surface being cleared. Mr Steward, engineer in
charge, made a carefui examination, which confirmed our conclusion that it was before
elevation a tiny shailow atoil. He considered that the island once completely covered
the whole reef which he stated feil off almost perpendicularly, the whole "a broad
upstanding column rapidly being removed by the sea." He aiso examined the position of
the 100-fathom line, which he informed me was situated at hall a mile outside the reefs;
our depths of 296, 298, 357 and 407 fathoms were outside this limit but within a mile of
the reefs.

Desroches (loc. cit., pp. 165-6, fig. 44). I have little to add about this bank, of which
we only saw the southern half. The southern reef off the island was quite similar to that of
Coetivy on its eastern side and sioped very graduaily to seaward. In the shailow submer
ged parts at either end of the island we expected to see an area rich in coral and algal
growth and actively upgrowing, but "the whole bottom seemed to have been struck by a
sudden blight, much dead rock with only isolated corals of smail size, no Litlwphyllum
and much sand, the whole somewhat masked by the varech." The bottom of the Iagoon
was ail sand-oovered, material from the reefs above being mixed with dead shell and ooze.
This area is a pool over 6 miles across, averaging 15 fathoms in its centre, and it must be
unique, if it be regarded as an atoll-lageon, in that it exhibits not a single shoal within its
5-fathom line, a fact confirmed by the fishermen.

The Amirante Bank (loc. cit., pp. 150-8, figs. 41-3, 45, Pl. 18). This bank is about
90 miles long and varies in breadth from 5 to 20 miles. It is so ill-charted that I cannot
dare to make any comparison with such other superficiaily similar banks as Ihavandifulu
and Miladumadulu to the north of the Maldives. Both of these have more surface shoals,
indeed practicaily ail shoals on their edges and centres reaching the surface, whereas on
the Amirante bank are indications of a number of patches standing up above the 10
fathom line but yet completely submerged. The reefs on the edges of the Maldive banks
have their seaward ends almost coterminous with (within a cable's length of) the 100
fathom line outside, whereas here ail are situated a mile or more within this line. The
presence of Cymodocea on these reefs necessarily makes a considerable difIerence, but it is
not sufficient to account for the gentle outer slopes of all the reefs as compared to the
upstanding fissured edge of corais and Lithophyllum quite characteristic of the surface
reefs of these Maldivan banks.

Of the individual lands Darros and Eagle were formed of coral fragments and sand,
and at one time completely covered their reefs, which exhibit no signs of outgrowth; the
northern African island from seaward looked similar. Poivre islands are sandy and there
are no indications of a former Iagoon such as causes St Joseph to be termed an atoll.
Remire reef has blue water in the centre, stated to be 3-4 fathoms deep, and is similarly

56-2
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an atoll. As to the dredgings (IDe. cit. p. 150) on the Amirante Bank it suffices to remark
that, while the bottom was very generally hard and rocky, we found no indications of any
upgrowing shoals nor indeed of any accumulation of life that could produce upgrowth,
though aIl the constituent builders, corals and algae, were present on the Amirante reefs.
In places where currents exist we found rounded masses of Lithothamnion and of
massive corals which evidently were rolled along and we obtained sorne deeper living
coraIs, but the amount of dead and decaying rock dominated our catches and here again
suggested to us a "blight" over the whole ground.

III. CONCLUSIONS AS TO THE CORAL REEF PROBLEM

The nature of the foundations of coral atolls* is not discussed here, since the Sladen
Expedition was mainly concerned with the study of their shallower waters. Its investi
gations indicate that lands in the tropical belts of the Oceans, unless protected by
organisms, are naturally cut down by abrasion to form plateaux suitable to carry atoll
or other surface reefs. A dredging off Providence Reef suggests its foundation upon the
produets of a submarine eruption perhaps so shaped.t

For the l'est a "coral society" is established, based on the phototropism of its con
stituents, both plant and animal, and therefore confined to a depth of 40 to 60 fathoms.

No reef is believed to reach or maintain itself at sea-Ievel, unless its upper few
fathoms are formed and proteeted by calcareous algae.

Sueh surface reefs are extending oeeanwards, but the topography of many reefs not
thus protected is explained on the view that they are being eut back on their seaward faces.

The submerged banks of atoll-shape do not possess the necessarily luxuriant coral
society and are considered to be reefs in process of abrasion. This is helped in shallow
water by the action of boring organisms dissolving and weakening the limestones.

The lagoon floors of atolls are singularly bare of life and in no instance do lagoons
seem to be filling up by material carried off or over their encircling reefs.

Our work confirms the existence of a talus-slope to seaward of reefs, this derived
almost entirely from the shallow reef above; the lower part of the Funafuti boring,
thrice examined, is considered to have passed through such a talus.

Coral islets, while perhaps enlarged later by extraneous deposition, were mostly
formed from surface reef by a lowering of sea level, the very recent date of which is
amply confirmed by the study of the land organisms.

Finally, the comparison of the marine fauna of the Chagos and Mascarenes may be
referred to; it is the last article in these reports.

* Vide "The Coral Reef Problem," 144-62, 1930.
t A full description will be found on pp. 437-41 of this volume,
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PROVIDENCE ISLE is a coral reef about 220 sea miles north-north-east of Cape Amber,
Madagascar. The region was investigated in 1905 by the Percy Sladen Trust Expedition
to the Indian Ocean, and in the reports* of this expedition the bank is described as
being 24 miles long, slightly convex to the east, and having no off-lying reefs and shoals.
The specimens described came from the western side of the bank at a depth of 744
fathoms, station number D 2. It is possible, as suggested in the reports, that the material
from this station may represent the mound upon which Providence is built, and con
sequently is of sorne importance as indicative of the nature of reef foundations. On this
account it was thought that these rocks deserved further investigation, and the author
is indebted to Professor J. Stanley Gardiner for kindly submitting ta him ail the material
coilected from this locality by the Expedition.

The specimenst described in this note are large flat slabs several inches thick and
a foot or more in length. Texturaily they are compact though they can be scratched by
a knife. The surface is covered by a thin black film which gives a bottle-green coloration
to the borax bead (reducing flame), and when dissolved in dilute acid a blue precipitate
is obtained with potassium ferrocyanide and a red coloration with potassium sulpho
cyanide. Clearly the black material must consist largely of ferric ITon. On the broken
surface an alteration zone, of about hall an inch, surrounds the periphery; and to
account for this it is suggested that the specimens have undergone peripheral alteration
by the sea water. The fragmentaI nature of the rock is weil exhibited on a fractured
surface where angular fragments of a dark substance (identified as basaltic material)
are seen embedded in a finer matrix. The finer matrix, when resolved with a lens, consists
of smaller fragments of the same dark material cemented together with calcite. Occasional
remnants of organic remains can be made out, and in addition the fragmentai basaltic
material has sometimes undergone alteration to a reddish materia1. Thus, a macroscopic
examination reveals the fragmentaI nature of the rock: a conclusion which is supported
by a microscopical investigation of thin sections eut from the interior and periphery
of the specimens.

A thin section of the interior portion (Fig. 1 A), when examined under the microscope,
shows dark fragmental areas of black opaque material, in which are set crystals of
yeilowish green augite giving in clinopinacoidal sections, blue or green, second order
interference colours. The augite is remarkably fresh and has undergone practically no

... Gardiner, J. Stanley, and Cooper, C. Forster, Trans. Linn. Soc. Zool. Ser. 2, XII, 147.
t In addition to these specimens there are larger fiat slabs of consolidated mud, but no description will he

given of these.
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alteration; a few measurements of its length parallel to the vertical crystallographic
axis were taken and these were never greater than 0·35 mm. The prismatic cleavages
are poorly defined, whilst the maximum extinction angle obtained in clinopinacoidal
sections is 56° (Z:c). The augite is optically -l-ve but the optic axial angle is relatively
small, since the interference figures obtained on sections normal to an optic axis show
a pronounced curvature of the isogyre. The y refractive index is 1·738 ±0'004, whilst
oc =1·707 ±0·004.

The opaque material surrounding the augite has presumably been a volcanic glass
which has undergone subsequent alteration. With progressive alteration this material

A B

Fig. 1. Thin sect ions of the Providence specimens . x 30. A. The basaIt fragments (dark shaded), now much altered,
are set in a matrix of lighter coloured calcite . Augite is well preserved in the basal t ic fragments. B. This
section illustrates the same features, but in the middle a cryst al of colourless olivine, IlOW largely replaced
by calcite, occurs. The outline of t he olivi ne crystal is weil preser ved .

assumes a reddish colour and becomes transparent. Its refractive index is variable, but
it is similar to limonite in its optical behaviour. The occurrence of augite in the limonite
material (Fig. 2 B) shows clearly that it originates by progressive alteration of the
opaque basaltic material. A yellowish red substance, slightly doubly refracting, and
presumably representing a stage in the graduaI change to goethite, is found occasionally
associated with the limonite material (Fig. 2 B). It is suggested , therefore, that the red
fragmentaI grains seen in the hand specimen represent basaltic material which has
undergone a limonitic transformation.

In addition to augite a little colourless olivine is present both inside the basaltic
fragments and as single crystals surrounded by calcite. The olivine has a rather poor
(010) cleavage, is optically positive, and must, therefore, be rich in forsterite. In some
portions of the thin section the olivine has been completely or partially replaced by
calcite (Fig. 1 B), but the transformation of olivine to iddingsite does not occur. This,
however, is not unexpected, since iddingsite is a deuteric mineral, meaning thereby that
it has been produced by a process largely present in the magma itself.* A remarkable

• ROSB, C. S., and Shannon, E. V., Proc, U.S. Nat. Mus. LXVII, Art. 7, p. 7, 1926.
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feature is the total absence of felspar, and it is probable that this mineraI was never
abundantly present. The fragmentaI basaltic material is cemented together by a colourless
carbonate mineraI which has a refractive index of w = 1·660 ±0·003. On this account,
therefore, it may be stated to be calcite and not dolomite.

Summarising t he mineralogical composit ion of t he rock, it may be said that it is made
up of fragmentaI pieces of altered basait containing augite and olivine, the basaltic
fragments being cemented together by calcite.

In a section of the peripheral alteration zone, a considerable increase of limonite
material produced by alteration of the dark basaltic fragment s is noticed. AIl proba-

A B

F ig . 2. Thin sections of t he Providence specimens. x 30. A. T his shows the preservation of organic materiaI.
The interi or of a gasteropod has been filled wi th dark coloured basaltic fragments and colourless calcite.
B . In t he top po rtion of the field of view several fragmen ts of d ark basal ti c material have been replaced by
red t ransparent limonite (light shading). The augite is still preserved within t he limonite. In place s a yellowish
anisotropie substance (wavy lin es ) is prese nt; t his is probably goetbite.

bilities appear, then, t o be in favour of the t hin veneer of black ferric oxide (noted
previously in t he hanel specimens) originating t hrough t he decomposition of the basaltic
fragments.

For further characterisation of this rather unusual sediment the interior portion has
been analysed. The result of this analysis is given in column (1) below. The high per
centage of CO2 is due t o the calcite cement, whilst the considerable percentage of water
is related to t he altered state of t he basaltic fragments. In order to illustrate the
composition of t hese fragments, the calcite present as cement, as well as the uncombined
water, have been subt racted and the whole recalculated to 100. This result is given in
column (2); the main chemical features being the moderately low percentage of silica,
the high ferric iron, and the notable content of titania and water. An altered basaIt
described by H . Bucking* given in column (3) has, apart from the high water content
of the Providence specimen, a similar composition. Column (4) represents column (1)
recalculated without water and CaCOa, the idea being to obtain sorne idea of the original

* Bucking, H ., S .R. preuss. Akaâ. Wiss. LI, 494, 1910.
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composition of the unaltered basaIt. In this connection it must be noted that even this
column is not likely to express the exact composition of the original basaIt, since the
nature of the chemical transformations affecting the fragments are unknown.

1
(1) (2) (3) (4) (5)

Si02 27-10 37·45 42·21 40·10 41·34
Ti02 2·51 3·47 2·48 3·72 3·00
Al203 9·83 13·58 13·82 14·54 12·87
Fe203 7·62 10·53 10·79 1l·27 4·28
FeO 2·28 3-15 2·73 3·37 8·80
MnO 0·09 0·12 n.d. 0·13 n.d.
MgO 7·76 10·73 9·34 1l·48 11-16
CaO 19·51 10·17 13·16 10·89 13·75
N~O 1-16 1-60 2·16 1·72 1·42
K 20 0·64 0·89 0·34 0·95 0·71
H 2O+ 4,77 6'59 3·14 - 1·39
H 2O- 6·61 - - - 0·22
P20S 0·94 1-30 n.d. 1·39 0·84
CO2 9·54 - - - -
S 0·30 0·42 n.d. 0·44 n.d.

100·66 100·00 100·17 100·00 99'78
Oxygen equi-
valent of S 0·13

100·53

(1) Providence specimen, 744 fathoms. Analyst: J. D. H. Wiseman,
(2) Column (1) recalculated without calcite and uncombined water to 100.
(3) Altered BasaIt, Seigertshausen, Hesse, S.B. preuss. Akad. Wi88. LI, 494, 1910.
(4) Column (1) without water and calcite to 100.
(5) Ankaratrite limburgite, Ambato, Madagascar, Min. de Madagascar, III, 186, 1923.

It is impossible to give a definite answer to the question whether it is legitimate to
assume that the amount of material lost or gained in the interior of the specimen is
small, but it is evident that a conspicuous change has been the oxidation of the ferrous
iron to the ferric state. Thus, in the unaltered basaIt sorne of the ferric iron as recorded
in the analysis would be in the ferrous state. With this reservation the composition as
represented by eolumn (4) is similar to certain unaltered basalts and limburgites, and it
may be compared to an ankaratrite limburgite from Madagascar (column 5).

It would be of considerable mineralogieal interest if the exact nature of the augite
in this basaIt could be determined. Wahl* long ago pointed out the general occurrence
of pigeonite in basaltic rocks, whilst Ferrnor'] has concluded that pigeonite was the
most abundant pyroxene in nature. In the Deccan traps the pyroxene as shown by
Merwin, Washington'] and Fermor] is pigeonite, whilst in the Karoo dolerites Daly and
Barth§ have determined its existence. In the vast intra-Pacific petrographie province
Barthj] has indicated that the pyroxenes of late formation have a pigeonite nature. From
the above evidence it might be supposed that there is an a priori reason for regarding the
pyroxene from Providence as pigeonite. The small optie axial angle of the pyroxene is in
favour of this, but the high extinction angle (Z:e) makes sueh a contention untenable, for

* Wahl, W., Min. Pet. Mitt. XXVI, i, 1907.
t Fermor, L. L., Records Geoi. Survey India, LVIII, part 3, 323, 1925.
:j: Washington, H. S. and Merwin, H. E., Amer. Journ, Sei. LIlI, 117, 1922.
§ Daly, R. A. and Barth, T. F. W., Geal. Mag. LXVII, 97, 1930.
Il Barth, T. F. W., Amer. Min. XVI, 195, 1931.
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in most pigeonites this angle does not exceed 32°. The optical evidence is therefore sorne
what inconclusive. Dixon and Kennedy * in a recent paper have described an interesting
titanaugite from Aberdeenshire. Here the augite gives in convergent light an almost
uniaxial interference figure though the pyroxene is by no means a pigeonite. Tt would
appear, therefore, that the presence in a pyroxene of certain constituents in an unusual
amount can so reduce the optic axial angle as to make it almost uniaxial, and such an
augite is, without due caution, likely to be erroneously classed with the pigeonites.
From this rapid presentation of the case it may be judged that the Providence pyroxene
is not pigeonite, the small optic axial angle being due to a somewhat unusual com
position, but for exact characterisation of the pyroxene a chemical analysis is essential.
This unfortunately has been impossible, owing to the smail size of the pyroxene and the
consequent difficulties in separation. The only chemical clue, unsatisfactory as this may
be, is by calculating the norm. The normative pyroxene contains 91 per cent. diopside

Norm:
Orthoclase
Albite
Anorthite

5'56
14·15
29·19

Apatite
Ilmenite
Pyrite
Haematite
Diopside
Enstatite
Olivine

3'36
7·14
0·50

11·36
12·31

1·20
15·26

and 9 per cent. enstatite, and on this account it is to be regarded as nearer diopside
than enstatite. But this evidence must not be considered as showing the exact chemical
nature of the natural pyroxene, as it will almost certainly contain ferrous iron, a
certain amount of aluminium, titanium and some alkalis. Considering ail the available
evidence, however, it would seem that the pyroxene is more likely to have a com
plicated composition than to be a simple pigeonite as one might expect on a priori
grounds.

The presence of undoubted organic remains in the rock is important in so far as it
gives a clue to the conditions of formation and to the age of the deposit. In Fig. 2 A the
shell of a gasteropod is illustrated, but it has been impossible to determine the species,
The interior of the shell is filled up with fragmentaI portions of basalt indicating that the
gasteropod is older than the cementation of the fragments. It is argued, therefore, that
the deposit was formed under the sea and was due to the accumulation of basaltic
fragments ejected by a local volcano. These fragments were subsequently cemented
together with calcite, thus forming the consolidated slabs as they were found in 1905.
The occurrence of a foraminiferan (Fig. 3) is of considerable significance; fortunately it
has been possible to identify this as an Orbitoid foraminiferan (Mr A. G. Brighton, of
the Sedgwick Museum, has kindly confirmed this identification), but the genus is in
determinable since the section is not a median one and hence the protoconch is not
visible: Cushmarr] gives the range of Orbitoids from Upper Cretaceous to Miocene but
more generaily Eocene to Oligocene. From this evidence the age of the possible founda
tions of Providence reef is Eocene or Oligocene. This, so far as the author is aware, is
the first case in the Indo-Pacific Ocean where it has been possible to give an approximate

• Dixon, B. E. and K ennedy, W. Q., Zeit. f. Kris. L..XXXVI, 112, 1933.
t Cuahman, J. A., Foraminifera and theil' classification, 1933.
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Fig. 3. Thin sec t ions of the Providence specimens.
x 30. A portion of an Orbitoid foraminiferan is

shawn. The Orbitoid is surrounded by basaltic
fragments cemented together with calcite.

age to the foundations of a living reef. A Iurther implication of this age determination
is that a period of oceanic vu1canicity must have occurred during Eocene or Oligocene
times in this region. The nearest igneous province, described in detail, is Madagascar,
and here Lacroix* has given the age of the lavas from the middle of the Cretaceous to
the present. It is possible, then, that the Providence eruption is connected with the
vulcanicity in Madagascar. In this connection, it is interesting to refer to the chemical
resemblance between the Providence basalt and an ankaratrite limburgite from the
Ampasindara petrographical province, Madagascar. Although Lacroix] states that it
is impossible to give a definite age of the lavas from this province, he indicates that on
the island of Noisy Karajoro, trachyte lavas are poured out on the Aquitanian. The
Ampasindara lavas may, therefore, be Oligo
cene and this is significant since it is probable
that the Providence eruption took place in
Eocene-Oligocene times.

It appears to the writer that the occur
rence of volcanic activity at Providence has
sorne bearing on the more general question of
the origin of the platforms on which coral reefs
are built, but it is, of course, at present im
possible to prove that the coral reef is here in
direct contact with the volcanic agglomerate.
A positive demonstration of a volcanic plat
form was given by Pirssonj for Bermuda
island where a deep boring was put down. The
boring penetrated three zones of essentially
different materials: firstl y, the soft Bermuda
limestone; secondly, a layer of soft oxidised
volcanic matter and thirclly, at a depth of
695 ft., unoxidised basaltic lavas. From the occurrence of oxidised and unoxidised
lavas Pirsson concluded that the upper layer had "at sorne period of its history,
been subjected to conditions quite different from those now obtaining, and which
affected the lower zone ". He further suggested that the oxidised zone had undergone
subaerial weathering, whilst the zone of unoxidised basalts was protected by the sea
water. In support of this thesis he mentions Dana§, Merrillj], Joly~, and Chamberlin**.
The geological conclusion is that Bermuda was once an island composed of volcanic
rocks which have been entirely eut away by wave action. Pirsson imagines that the
agencies of the atmosphere would have time to oxidise the material before it was eroded
and buried in the sea, and by this means he obtains an oxidised zone on top of an
unoxidised basalt.

* Lacroix, A., IvIin éraloqle de Modaqascar, III , 1U23, Paris.
t Lacroix, A., op. cit. eupra, III, 187-8.
t Pirsson, L. V., Amer. Journ, Sei. XXXVlII, 189-206, 1914.
§ Dana, J. D., Reports of the Wilkes Exploring Expedition, Geology, 514.
Il Merrill, G. P., Rocks, " R ock-wea thering and soils," 239.
~ Joly, J., Proc, Roy. Irish Acad. XXIV, sect, A, 21-3, 1902.

** Chamberlin, T. C., Geology, I, 360, 1904.
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It has been previously mentioned that there is evidence of oxidation in the case
of the Providence specimens, for if sorne of the ferric oxide in the original basaIt was
in the ferrous condition a close chemical comparison can be made with a limburgite
from Madagascar. Without this assumption it is impossible to compare the analysis with
any known normal basaIt. Consequently the question naturally arises whether this
oxidation took place under subaerial conditions. It is, at the outset, as weIl to point
out that to-day the protective action of sea water on basalts is not so definitely established
as Pirsson made it out to be in 1914, for there are so many factors affecting the oxidising
power of sea water that it is impossible to lay down such a general rule. In the case of
the specimens under examination the evidence seems to indicate that oxidation has
taken place under the sea. Firstly, there is the evidence of the angular fragments.
Undoubtedly sorne of the fragments are rounded, but many are angular and they cannot
have undergone appreciable wave action and still preserved their sharp edges (Figs. 1
and 2). Secondly, a zone of alteration surrounds the peripheryof the specimen. It has
been previously mentioned that in the interior sorne fragments have been transformed
into limonite, but in the peripheral zone this transformation is more frequent and, in
addition, the cementing media has taken on a darkish or reddish appearance. It is
argued both from the angularity of the fragments (the limonite fragments are frequently
angular) and the peripheral alteration zone that the transformation was directly con
nected with the sea water. It would, therefore, appear to the author that the volcanic
agglomerate has arisen through a submarine volcanic outburst which ejected fragments
sorne of which were angular and others rounded. It is not the concern of this argument
to establish whether this fragmentaI deposit once formed an island, but from the evidence
available it would seem that the oxidation took place below sea water.

Perhaps it is premature to conclude from one locality that the bank is completely
a volcanic agglomerate, but from a study of the submarine topography combined with
the above evidence it is a fair indication of its nature. With such a mass in existence
conditions suitable for its colonisation by those organisms concerned in the production
of coral reefs would soon be established.

SUMMARY AND CONCLUSIONS

A description is given of specimens dredged from a depth of 744 fathoms near to
Providence reef, the interest being that these specimens may represent the material
upon which the reef is built. It is shown that the specimens consist largely of fragmenta
basaltic material, now much altered, set in a matrix of calcite. An interesting mineraI
logical feature is that the pyroxene is apparently not of the pigeonitic variety. A bulk
analysis is given, and a close chemical comparison is found with an ankaratrite limburgite
from Madagascar. From the occurrence of an Orbitoid foraminiferan the age is put
down as being approximately Eocene-Oligocene and this period corresponds roughly
with the volcanic activity in the Ampasindara petrographical province, Madagascar.
The basaltic fragments have sometimes undergone a limonitic transformation, but the
augite is still preserved, and it is suggested that this transformation has taken place

largely in the sea water.
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XV.-REVISED LIST OF REPTILES (EXCLUDING CHELONIANS) AND
AMPHIBIANS COLLECTE D IN THE SEYCHELLES.

By H. W. PARKER, B.A., Department of Zoology, British Museum
(Natural History).

R ead 30th January , 1936 .

PROFESSOR STANLEY GARDINER has asked me to look through the specimens in the
Museum and revise the list. I have pleasure in doing so.

AMPHIBIA.

APûDA.

Praslinia. Confined to the Seychelles.
(1) P. cooperi BouI. Praslin; Mahé.

Hypogeophis. Zanzibar and the Seychelles.
(2) H. alternans Stejneger. Frigate; Mahé; Praslin; Silhouette.
(3) H. brevis BouI. Mahé.
(4) H. rosiraius (Cuvier). Frigate; Mahé; Praslin; Silhouette.

Dermophis. Central America (Mexico to Pern), S. Thomé and Rolas Is., Kenya and
Seychelles.

(5) Dermophis sechelleneis BouI. Mahé; Silhouette; Praslin.
[(6) Dermophis flaviventer Ahl. "Seychelles." No specimens examined.]
[(7) D. larvatus Ahl. "Seychelles." No specimens examined.]

Gryptopsophis Boulenger (1883, Ann. lvl ag. Nat. Hist. (5), XII, 166) was based on a
single specimen referred to a new species, G. multiplicatus, and said to have come from
the"Seychelles". Since that time no other specimen has been discovered, Nieden's records
(1913, Das T'ierreich, Gymnophiona, p. 18) from Mahé and Silhouette being incorrect
and due to his failure to note Boulenger 's correction (1911, Trans. Linn. Soc., (2),
Zool., XIV, 3, p. 376) of a previous error.

Re-examination of the type specimen suggests that it never originated in the
Seychelles at aIl. In the first place it was one of many specimens, all of uncertain origin,
found in Dr Günther's room in 1883 when the transference of the Museum's collections
to South K ensington occurred. Secondly, with the exception of one character of doubtful
significance, it agrees in detail with the Cent ral American Gymnopis multiplicata Peters.

The specimen has the following characters: Eye completely roofed over by bone,
though as the bone is rather transparent it remains visible; squamosal and parietal in
contact; tentacle close in front of, and slightly below the level of, the eye; maxillary teeth
19; mandibular teeth in the outer row 16, in the inner row 0; palatine teeth 20; dermal
scales present; primary folds 119 aIl complete; secondary folds commencing after the
22nd primary, and the last 10 of them complete ; lengthjdiameter ratio 24.

The osteological and dental characters are those of Gymnopis except for the absence
of teeth in the inner mandibular row. But in G. multiplicata the number of these teeth
is normally only one on each side, and in view of the variation in the number of other
teeth (17-24 maxillaries ; 12-31 mandibulars and 17-26 palatine), some variation must
be looked for here also. The other characters are those of typical (southern) G. multi-
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plicata multiplicata where primaries vary from 115-128, secondaries commence at the
20th to 27th primary, the last 5-12 being complete, and the length/diameter ratio varies
from 20 ta 26.

Accordingly Cryptopsophis multiplicatus BouI. must be removed from the fauna of the
Seychelles and placed as a synonym of Gymnopis multiplicata multiplicata Peters.

SALIENTIA.

(8) Rana maecareniensis Dum. and Bibr. AlI tropical Africa, Madagascar, Seychelles
and Mauritius. Believed ta have been introduced by man into Mauritius and the
Seychelles (cf. Mertens, 1934, Zoologica, XXXII, 6, 84, pp. 47 and 49).

N esomamtis. This monotypic genus is confined to the Seychelles, but its family status
is of zoogeographieal interest. It appears to be a representative of the Pelobatidae
(Noble, 1926, Amer. Mus. Novitates, CCXII, 8) a familywhich is otherwise only known from
the Palaearctic, Nearctic and Oriental regions. The Seychelles genera (cf. also SOOgloS8US)
differ from the remainder of the family and are referred to a distinct sub-family (Soo
glossinae, Noble, 1931, Biol. Amphibia, p. 494) suggesting that they have been isolated
for a considerable period.

(9) N esomamiis ihomasseii BouI. Mahé; Silhouette.
Sooqlossus. Endemie in the Seychelles and referred to the Pelobatidae, Sooglossinae

by Noble (loc. cit.).
(10) Sooqlossus sechellensis (Boettger). Mahé; Silhouette.
(11) Sooçloseue gardineri (Boul.), Mahé; Silhouette (originally referred ta Necto

phryne by Boulenger).
M egalixalus. Ethiopian genus.

(12) M. seychellensis (Tschudi). Mahé; Praslin; Silhouette.

REPTILIA.

SAURIA.

Gekkonidae.
(Members of this family are frequently commensals of man and liable to trans

portation by him.)

Diplodacoflu«. Australia, Seychelles, Madagascar. But this genus probably should
be united with Phyllodactylus; the distribution of such a combination would be circum
tropical except for the Indian and Malayan zones.

(13) D. inexpectatus Stejneger. Mahé; Praslin.
Hemidactylus. Cosmopolitan.

(14) H. [renatus Dum. and Bibr. Apparently an Oriental species which has been
widely spread by man through the islands of the western Pacifie and Indian Oceans to
the Red Sea littoral and St Helena.

(15) H. rnabouia Moreau de .Ionnés. West Indies, South America, Tropical and
South Africa, Madagascar, Seychelles, Cornaro Islands. (A commensal of man.)

Gehyra. Ceylon and Southern Burma southwards to Australia and eastwarda ta
Hawaii and western Mexico; Seychelles, Mascarenes and Madagascar.
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(16) G. m'utilata (Wiegmann). Distributional limits as above, except that it has
not been recorded from the Australian mainland. ? Another species transported by man.

Lepidodactqiu«. Ceylon and Malay Peninsula southwards to the islands of Torres
Straits and eastwards to Hawaii, the Marquesas and Tuamotus; Seychelles.

(17) L. Iuqubris (Dum, and Bibr.). Range as the genus. Another human com
mensal.

Aeluronsp: Seychelles and Madagascar.
(18) A. sechellensis (Dum. and Bibr.). Confined to the Seychelles (Mahé; Praslin;

Frigate; N. Cousin; Silhouette).
Phelsuma. Madagascar, Mascarenes, Seychelles, Andamans.

(19) P. madagascariense Gray. Madagascar, Seychelles, Amirantes; also reported
from Mozambique, but probably on the basis of an imported specimen.

Scincidae.
Mabl1ya. Circumtropical except the Australian region.

(20) M. sechellensis (Dum, and Bibr.), Seychelles and Amirantes only (Mahé;
Praslin; Silhouette; Dennis; Frigate).

(21) M. um:ghtii BouI. Seychelles only (N. Cousin).
Scelotes. Tropical and South Africa, Madagascar, Seychelles, Mauritius and Round

Island.
(22) S. braueri Boettger. Seychelles only (Mahé; Silhouette).
(23) S. gardineri BouI. Seychelles only (Mahé; Praslin; Silhouette).

Chamaeleonidae.
Chamaeleo. Ethiopian, reaching the southern Palaearctic and the Oriental regions.

(24) C. tigris Kuhl. Seychelles only; the Zanzibar record is probably based on
imported specimens. (Mahé; Praslin; Silhouette.)

SERPENTES.

Colubridae.
Boaedon. Ethiopian, excluding Madagascar.

(25) B. qeomeiricus (Schlegel). Seychelles only (Mahé; Frigate; Silhouette).
Lycognathophis. Seychelles endemie.

(26) L. seychellensis (Schlegel). Mahé; Frigate; Silhouette; Praslin.
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1. CONCLUDING REMARKS.

IN closing this series of reports I desire in the first instance to express my deep indebtedness
to my numerous scientific colleagues who have assisted in the examination of the many
groups of animaIs and plants. In particular I thank Dr Hugh Scott without whose help,
extending over 25 years, the entomological results of the Expedition could never have
been adequately presented owing to my lack of knowledge of systematic entomology,
which is something altogether apart, and my "business" occupations. I am glad to
think of the generous help of Mr C. Forster Cooper and Mr J. C. F. Fryer, who were
respectively members of the 1905 and 1908 expeditions and who have won distinction
in other fields of research. I can never forget the encouragement and hospitality
extended to me by my very dear friend, Professor Adam Sedgwick, to whose department
I had the honour of succeeding at Cambridge. Lastly, I have been trusted in the most
generous manner by the Percy Sladen Trustees. I hope they may not be disappointed
with the results of this, their first expedition, as honouring the memory of Walter Percy
Sladen. I apologise to them for the delays in publication, but I was demobilised from
the work of the Expedition from 1914 for ten years on account of business of more
immediate national importance and of ill-health.

The separate reports in the series number 142 by over 100 authors. Most are syste
matie, but many include discussions of the taxonomy, of the morphoIogy and of subjects
of wider biological interest. Of these reports sixty-four relate to insects, thirteen to the
other land fauna and three to the land flora , the rest concerning marine organisms. In
addition nineteen mostly short notices relating to the insects, have appeared in other
journals; they are referred ta in Dr Scott's conclusions (VIII, 307)*. The Myriapoda have
never been worked out, but cannot be of much interest; and I have only just discovered
that the large additional collection of spiders obtained by the Expedition of 1908 in
the high jungles of Seychelles were not included in Mr Hirst's report (III, 379).

In marine animale the gaps are greater. I regret that there is no report on a very
large collection of Enteropneusta from Chagos which was entrusted to Professor Spengel;
it apparently perished by neglect during the war. He was not as much interested in
their biology as in their taxonomy-and he kept putting off the examination of the
collection because "aIl their species seemed to be already known forms and not as many

• AlI references to the preceding reports are given in this form, the Roman figure referring to the volume,
vols. I-VIll are vols. XII-XIX, Trans. Linn. Soc., Zool., ser, 2.
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as in the Maldives" *. The Annelida and Gephyrea also suffered from the same neglect.
In particular 1 regret the loss of the small collection of Gephyrea from the Chagos; the
group had no such ecological importance on these coral reefs as in the Maldives'], and
1 imagined this to be due to the fact that most Maldivan species had never reached the
Chagos, where the environment for burrowers and borers seemed eminently suitable.
1 am bitterly disappointed that the reports promised by the late Professor Herdman, by
Professor Stephenson and by Dr Pearson on the sedentary Tunicata and Actiniaria and
on the Holothuriae respectively were not forthcoming, even after they had had the
collections in their possessions for many years. The Tunicata contained a large number
of colonial forms, many of brilliant colouration, from beneath rocks and from the crevices
of corals, Nearly all had tiny "zooids", and the colonies often looked like patches of skin
over the rocks. Undoubtedly they were important protective organisms so far as the
dead coral below was concerned. Except for a few colonial species on a few reefs the
Actiniaria do not play much part in the reef economy. I was concerned with the
Holothuriae mainly as sand-feeding organisms effecting the trituration of fine rubble
and coarse sand], It is useless to publish experiments on this question, made at Salomon
and Coetivy, without knowing the species with certainty. They would have modified my
previous observations considerably, but the central fact that they are most important
triturating agents on coral reefs remains. These last three collections are in the British
Museum, ready for sorne future worker.

No attempt was made ta determine taxonomically the whole of the organisms of
the plankton after my second visit to Seychelles in 1908. It was of an oceanic rather
than of a littoral type and was relatively poor both in variety of species and in quantity
of organisms as compared to that off Ceylon and Madras. The results would have been
lists of species with seant reference to their distribution and modes of life--and it
seemed advisable to save the space of our publications for other matters, riper and likely
to yield information of more permanent value.

The motives which governed the design of the Percy Sladen Expedition of 1905 in
H.M.S. "Sealark" have already been considered in the introductory report to these
volumes. In 1907 work had proceeded sufficiently far ta allow sorne estimate to be made
of the fauna and flora which had been collected. The late Professor Herdman on behalf
of the Sladen Trustees then visited me in Cambridge to examine these results. A few
reports on the insects of Seychelles led him to urge upon me a further expedition to these
islands, which it was clear would prove to possess a peculiar insect fauna, at that time
largely untouched. In discussing the route of H.M.S. "Sealark" I pointed out that to
my great regret the islands of Aldabra, Cosmoledo, Astove and Assumption had not been
visited. 1 determined to close these gaps, and I had the good fortune to persuade Hugh
Scott and J. C. F. Fryer to accompany me to the Seychelles in July 1908. Unfortunately
on our arrival we were quarantined on an islet off Mahé Harbour for three weeks, a delay
which ohafed me exceedingly, but which to my two companions gave an excellent
introduction to tropical islands and reefs. Scott remained in Seychelles until March 1909
and devoted himself to their insects, being equally concerned with their taxonomy and

* Vide R. C. Punnett, Maldive and Laccadive Exped. Reports, pp. 631-98, 1903.
t Ibid. pp. 331-41, 1902. t Ibid. p. 338.
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ecology. Fryer visited Bird and Dennis, the two coral islets on the northern edge of
the Seychelles Bank, and then proceeded by sailing vessel to Aldabra, where he camped
for four months, making an extensive survey and collecting the land fauna and flora.
After seeing Scott camped on one side of the high ridge of Silhouette, I proceeded to the
other side, where conditions were more open, to study the geology, and to collect, working
down to the coasts right round the island. I then returned to Mahé where I passed two
months in camp on various parts of the island, principally in the high jungles, finally
making a prolonged tour in the company of Mr H. P. Thomasset through the southern
part of the island, collecting everywhere. Sorne excavations made at Grande Port proved
fruitless as weIl as sorne in cave floors.

During this stay of four months in Seychelles, I was searching out the past history of
the islands, examining my deductions of 1905. I now correct one impression of 1905
(1, 161), for I found no confirmation of a former elevation of 200 ft. I saw masses of
coral rock still undecayed and obviously recent under overhanging granite rocks, but
their maximum height was only about 16 ft. above high tide level. I have elsewhere*
considered the history and topographical features of the islands, and I do not see any
reason to suppose that any parts beyond 16 or 20 ft. round the coasts were ever sub
merged. It may be that sorne of the flats in bays partially owe their existences to this
small change of level. Any intact coral rock is that of the present fringing reefs, such as
occur in many places off Mahé and Praslin (Chart 1, Pl. 14), coraIs bedded by molluscan,
foraminiferal and other remains mixed with granite sand and mud, the whole partially
consolidated by chemical deposition. The character of the mountains of Seychelles may
be weil judged by the illustrations in the paper referred to above and in Scott's plates
(VIII, PIs. 19-23). The granites collected are now in the possession of the Mineralogical
Department, Cambridge, and Professor C. E. Tilley has kindly gone through the material
and given me the following note:

"The only published petrographic data appear in a paper by Bauert. This paper
contains a geological map of the islands which were visited. Bauer describes Mahé and
Praslin granites and syenites from the south end of Silhouette Island. These granites
and syenites are cut by dykes of olivine dolerite and diabase. The granites are hornblende
biotite granites and are common types for the most part. The syenites are of course less
siliceous and carry but little quartz-in sorne there is none. I have gone through the
material you presented to the Department and examination confirms Bauer's descriptions
with this addition, which is one mainly of petrological interest-viz. that sorne of the
granites carry sodic amphiboles and that the syenites of Silhouette Island are distinctly
alkaline, i.e. carry more than the usual amounts of potash and soda. It is of interest to
note that Madagascar and Socotra both have alkaline types of granites and syenites
among their older rocks."

* Geogr. Journ. 1906, pp. 313-32,454-71 and 1907, 148-74.
t Neues Jahrbuchfür Mineralogie, etc., 1898, Il, 163-219.
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2. THE LAND FAUNA AND FLORA.

It is clearly desirable in considering the questions which here arise, Seychelles being
the area of peculiar importance, to place on record the part played by Dr Scott. He
collected for eight months in Seychelles, mostly in the high jungles, and on his return to
England took charge of the sorting out and distribution to specialists of all our ento
mological collections with additions made by Thomasset, Fryer and Dupont*. He took
the responsibility of editing all reports on these collections and assisted many authors
to prepare their results for press, paying especial attention to the correctness of localities
and environments. How important this work was will be readily understood when it is
seen that he was thus responsible for eighty-three reports of which there were several in
German, French and Latin. The results of this "labour of love" are expressed in his
"Conclusions" (VIII, 308-91, 1933). Therein are considered about 100,000 insects divided
into 2426 species, of which 2090 were from Seychelles; 233 new genera and 1423 new
species were described. The comparison of the insect fauna of Seychelles, which are
granitic, and the Hawaiian Islands, which are volcanic, is illuminating as elaborated
by Dr Scott, the Seychelles insect fauna being deemed to be of "an ancient continental
type." His views as to the geographical relations of the insects may be expressed in his
own words (VIII, 377): "An Oriental or Indo-Australian affinity, so overwhelmingly
strong that, if the Seychelles are placed in any of the great Regions, they must be
labelled as a special subregion or appendage of the Oriental." While of necessity agreeing
with this conclusion, there is much in Scott's views we might like to discuss, but such
discussion can lead nowhere until we have more knowledge. We can only hope that the
results now obtained will stimulate some entomologist with geographical leanings to
make a determined attack on a third island as Perkins did on Hawaii'] and Scott on
Seychelles. We would even venture to draw attention to the advantages of the Nicobar
Archipelago for this purpose; its lands are highly varied and it lies near continental
lands, which are sufficiently well known for comparisons to be made-its probable
continental origin may be an advantage-and the hydrographical conditions of the
region are well known.

The fiora of Seychelles is of especial interest, since it has ultimately to carry the
above insect fauna. Mr Summerhayes (VIII, 261-306) prepared a fresh systematic list
of the angiosperms. It is a poor flora numbering only 480 species. This Summerhayes
reduced to 233 indigenous species by the elimination of 110 "escapes from cultivation
and 137 'weeds.''' A further elimination of the littoral flora, sea-borne and of wide
distribution, leaves 171 inland species that favour a granite subsoil. Of these ninety are
endemies, giving 39 per cent. of endemies in the whole indigenous flora. This is held to
suggest a long period of isolation. The flora includes a Mascarene element, but the final
conclusion points to a distinct Eastern predominance. With this result Christensen
(IV, 407) agrees, since, of his seventy-seven indigenous ferns, eleven are cosmopolitan,
nine South American, eighteen Mascarene, ten African and twenty-eight Asian and
Polynesian.

* Mr Thomasset was the owner of Cascade, Mahé Island, and Mr Dupont was the Director of the Botanical
Gardens, Mahé, and Agricultural Adviser to the Government.

t Vide Eauna Hawaiiensia.
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Summerhayes refers to the poverty of the flora. He shows that its distribution
between the islands points to their relatively recent separation and concludes that
Praslin was separated considerably earlier from Mahé than Silhouette. His analysis
may be taken as indicative of an evolution that is little active to-day. For my part 1 do
not think that sufficient stress has been laid upon the plant associations, each one of
which is dominated by sorne type, the death of which may cause the deaths of many
species. Thus in the mountains there are the N orthea, Wormia, palm, Pandanus and
other societies, which we soon came to regard as separate entities. Their controlling
factors appeared to us to be the rainfall and depth of soil, an additional factor being
protection from wind. GeneraUy round the coasts the land has been cleared and the
littoral flora, of which Summerhayes lists fifty-four plants, is largely that of the Indo
Pacifie; this compares with forty-nine species listed by Willis (vrrr, 302) in the Chagos.
The only coastal area left was a few acres in Silhouette; its invasion by weeds and
escapes was obvious, but four endemies were obtained here for the first time. On flat
lands round the coasts no endemies occurred, partially due no doubt to the subsoil being
largely calcareous. Proceeding higher there were considerable areas, up to about 1200 ft.,
the nature of which allowed of cultivation, but I found no area here, except of a bare
rocky nature, which had not at sorne time been cleared for vanilla or other planting.
It is impossible to estimate the loss of flora that this has entailed; it is the richest and
most varied area on most tropical islands, being below the cloud belt and with the most
constant rainfall, sunshine and temperature. It is still the richest plant area in Seychelles,
but its flora possesses few endemies. I often discussed the higher areas in the field with
Mr Thomasset, to whom the Kew Gardens owe many collections. We assigned varying
numbers of plants to the N orthea, Wormia, palm and Pandanus societies. Each had its
five or six trees with about equal numbers of bushes, herbaceous plants and ferns, seldom
found in luxuriance elsewhere. Moving over the mountains we came across patches
where ail these were found, but in any spot, where a large tree had been eut or any
clearing made, there was an invasion of introduced plants-and this was particularly
noticeable where huts of blacks, who had gone "wild," formerly stood. AU this, however,
would pale into insignificance as compared with a reduction in the size of a land directly
destroying that variety of environment on which the richness of a flora so largely depends.
I have no data, however, on which to attempt an estimate of a possible loss of flora in
Seychelles produced by the operations of nature and of man.

The land animaIs of the Seychelles other than insects only number 245 species. Of
the Arachnida (III, 379 and v, 31) the spiders number seventy-one species of which more
than half are believed to be endemie to the group. Eight belonging to seven genera are
allied to Oriental forms, two inhabit this region and two are Mrican; the rest are of
wide range and of no especial interest. Of the twelve peculiar phalangids belonging to
eight genera, half have alliances with the Oriental. Of the three scorpions two are found
on Round Island to the north of Mauritius; the third is cosmopolitan. Of four peculiar
pedipalps one is also found on Round Island. There are thirty-six mites (IV, 349) of
which twenty-four are described as new species, the remaining twelve being British; the
family would appear to have a cosmopolitan distribution. Of the sixteen crustaceans
(1,63), coastal forms with marine larvae being omitted, twelve species belong to Palaemon

58- 2
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and Garidina which seem to occur aIl round the Indian Ocean in suitable freshwaters.
Garidina is present in extraordinary abundance in sorne of the streams of Mahé, Praslin
and Silhouette, and the variation of its species has been the subject of a detailed study
by Bouvier (IV, 447). It was noticeable that in any stream where Garidina was abundant
the small Entomostraca were scarce though abundant enough in neighbouring pools.
One species of crustacean (Deckenia) is recorded as African. Budde-Lund (IV, 367) lists
twenty land isopods, of which ten are peculiar and four cosmopolitan. The remainder
are supposed to be introductions from Madagascar, but the oceanic conditions of the
region are opposed to any such introductions being effected by natural means, while
human intercourse in the history of the Seychelles was far greater with Mauritius.
Budde-Lund's idea of a great southern continent extending from Madagascar east
wards to South America can scarcely be entertained. My notes record ten to twelve
supposed species of centipedes and nine of millepedes but the collections still await
identification*.

The land molluscan fauna of the Seychelles contains forty species and of these
Sykes (II, 57) eliminates ten for various reasons, leaving a fauna of thirty in seventeen
genera as peculiar. One genus has Madagascan affinities and a second Oriental.
Collections from different valleys were kept most carefully separated, but no varieties
peculiar to these were found. This molluscan fauna in my view parallels the insect fauna
in many ways. Of course it has fewer species, since its shells have the single function
of protection, whereas the exoskeleton of insects consists of a large number of separate
pieces having wide functions connected with feeding, movement, etc., each piece capable
of variation and used perhaps for specifie characters; indeed any comparison can only
be very partial and relate to general sculpturing and perhaps colouration. The specifie
characters of each group are founded upon these external skeletons, and hence it
would not be surprising for an insect to have fifty chances of varying to form a new
species, as compared to the single chance of a mollusc, where a variation would have
little or no likelihood of being correlated with a functional change. Of the other land
invertebrates Beddard pronounced my earthworms to be those of cultivation; Punnett
(1, 57) described a nemertean as almost certainly a recent evolution from a marine
ancestor; and Harding (v, 39) declared a new land leech to have Oriental affinities.
There were three tiny planarians, the account of which 1 suppressed, because they were
not suitably preserved for description as a new genus and species; they were found with
the leech and the nemertean in the moist leaf sheaths of screw pines and palms, but the
nemertean had other moist habitats.

No true fishes live in the freshwaters of the Seychelles, aIl forms belonging also to
brackish or salt water. Amphibia and Reptilia are of such great importance to the
consideration of questions of geographical distribution as concerning land connections
that 1 induced Mr H. W. Parker to revise our list (VIII, 444). There are seven coecilians
belonging to three genera, of which one has a representative in Zanzibar. They were aIl
found living under wet leaves or in similar decayed material at sorne elevation in the

* Dr Finnegan informs me that the following species were identified by Pocock: Scolopendra subspinipes Leach,
S. moreium« Linn., Oormocephalue dispar var. longicornis Porath., Otostigmus orientalis Pocock, O. seychellarum
Altems, O. ruquloeu« Porath and Cryptops doriae (1) Pocock.
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high indigenous jungle, except two which were vigorously attacking a piece of dead
fish at the bottom of a pool of water about a foot deep which we had thrown in upon the
previous day. Of four genera of frogs (five species), two have African affinities and two
Oriental. They were found in the same kind of places as the coecilians but never found
in water. The giant tortoises were common in 1609* but probably none remained alive
into the nineteenth century, the herd at Government House having been brought from
Aldabra; subfossil remains of their shields are not uncommon. " Monst rous Crocodiles"
are referred to by Abbe Rochon as existing in 1769t; subfossil remains were obtained
sorne years ago at Grande Port, Mahé]. Of the fourteen reptiles (VIII) that remain
l eliminate seven geckos, which may cross any ocean, leaving seven species, ail peculiar
forms, three of their genera having African affinities and two Oriental as weil. Of resident
land birds there were formerly thirteen species (r, 103) but most are extinct; African and
Indo-Malayan influences balance, the former birds of poor and the latter of strong flight.
Du Barré§ also refers to the" vaches marines" or dugong, but they never can have been
very numerous, for the area covered by Zestera and similar phanerogams is not sufficient
to carry a heavy population. Of true land forms there are only bats, of which the f1.ying
foxes are interesting because sorne make daily flights between Silhouette, where they
hang in the daytime, to Mahé, where there is more fruit Il.

The smaller Mascarene islands in their fauna are naturally affected by their proximity
to high lands of continental origin. Sorne of these islands may be older than others,
but in any case our stay at most was so short that our collections do not permit of any
accurate estimations of their fauna. In Chagos it was quite another matter since during
the course of five weeks we had the aid of a well-known entomologist , Mr T. Bainbrigge
Fletcher. The true flora was estimated by Willis and Gardiner (VIII, 302) at forty-nine
species out of 123 collected. These forty-nine may be contrasted with the eighty-seven
species given by the same authors for the Maldives'[l, Further contrasts founded on the
lists of reliable authors are as follows, the Chagos being in all cases quoted first: Arachnida
6. v. 25, Reptilia and Amphibia 2. v. 9, land Mollusca 3. v. 11, Orthoptera 12. v. 24,
Odonata 3. v. 6, Hemiptera 3. v. 20, Lepidoptera 26. v. 67, Coleoptera 15. v. 61, and
Hymenoptera 22. v. 25**.

These figures are indicative of the poverty of the whole Chagos land fauna which
comprises the following number of species: Insecta 87, Arachnida 9, Moilusca 3, earth

* Journal of J ohn Jo urda in, Hakluyt Society, pp. 46-50, 349-50, 1905. H e also m entions the " allagartes "
as a danger.

t English edi tion , p. Iii, 1792.
t Brayer du Barré, 1772 rem arks : " les cai mans m 'y sont point dangereux, ils fui ent devant le monde, et une

fois cette terre habitée, ils vont se réfugier ailleurs." Unpublished Documents, p. 99, 1909.
§ Loc. cit. p. 85, 1775. l have found no evidence of the " loups marins " that he also mentions.
Il Mr Martin Hinton has kindly given m e a Iist of these indigenous bats, the Coleura belonging to the insecti

vorous section: PtC1'OPUS seqjchellensis Milne Edwards, Coleura scychellensis Peters (forearm 55-57 mm.) and
C. silhouettae Thomas (forearrn 52-54 mm.), the latter first collec ted by us (A nn. Mag. Nat. H ist . ser. 8, xv, 576,
1915). "The Pteropus, of course, sh ows Indo-Malayan affinit ies. So do the species of Coleura in my opinion;
Coleura is an African genus confined t o East Africa and the Malagasy region. But it is the representative of
Emballonura which has a wide di stributi on in t he East fro m Malay to Samoa," The only other mammals are rats
and mice, unintcntionaUy introduced, and the t enrec which now is found all over Mahé in the indigenous jungle
but whioh, we were informed, was introduced last century under the mistaken notion thst it would keep down
rata and mice.

~ Ann. R. Bot. Gdns., Peredeniya, I, pt. 2, pp. 1-120.
•• These figures are extracted from the various reports in Fauna Geogr. Maldives and Laccadives, 1901-5. l am

unable to sort the species out as has been done for the plants.
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worms 2, Isopoda 6, Brachyura 12 and Geckos 2. Using Dr Scott's figures for insects,
generously placed at my disposaI, l am able to make the following comparison of numbers
of species:

Birds and
Aldabra Chagos Dennis Is.

Orthoptera 28 12 15
Hemiptera 39 3 12
Lepidoptera 75 25 20
Coleoptera 91 15 20
Hymenoptera 23 12 6
Diptera 36 12 11
Other groups 13 10 8

Total 305* 89 92

* Dr Scott subsequently added to an originallist of 302 (VIII, 312).

l may add that wbile species have apparently been evolved in Aldabra, there are none
such in the Chagos. Bird and Dennis are two small coral islands on the north edge of
the Seychelles Bank on which Fryer collected; they are distant about 40 miles from the
nearest granite island. Yet they show a fauna comparable to that of the Chagos rather
than to that of the Seychelles. This illustrates the fact that the fauna and flora of aIl
localities is to a large degree a function of the environment. In this case calcareous soil
restricts their vegetation, being indeed quite unsuitable for ail but a few littoral plants
of the Seychelles that are found ail over the Indian Ocean. The main associations of the
more recent orders of insects, these having the most numerous species, prove to be with
the vegetation, when the whole feeding cycles of their species are considered]. Of this
the almost complete absence of Hemiptera and Coleoptera in Chagos and Bird and
Dennis Islands as contrasted with 289 and 698 species in Seychelles form good and
chaIlenging examples.

The careful study that my two expeditions made of the islands and reefs of the
Chagos and Maldives has convinced me that the two island groups are of the same
geological age, and that a very recent one; indeed Daly's figure of 3500 years for that
lowering of sea level which may have produced the islands seems to me even excessive.
We are hence driven to suppose that the difference in size of their two faunas is largely
a matter of proximity to land, but in the Maldives a civilisation, implying commerce
for over 1000 years, as contrasted with a peopling of the Chagos little more than a century
ago must not be forgotten. The fauna of both groups is clearly Oriental, and, while
some species may have reached the Chagos by way of the Maldives, most may just as
weIl be supposed to have arrived directly from the East Indies, from which winds and
currents are favourable.

As to the Seychelles we deal here with a different matter. The predominance of
opinion as to most groups of organisms points to a peopling from, or a relationship to,
Ceylon and Malaya, with recent introductions from the south and west. The old question

t Of course this is a general rule throughout the animal kingdom, one that has been especiaUy carefully worked
out in respect ta the life in the sea, 1 anticipate that ail entomologiste will make reservations-and 1 have also
ta do 80, sinee 1 find few land surfaces which have not been profound1y altered from their natural condition by the
operations of man.
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of what is meant by a species arises and for an answer it is clear that entomologiste
would be largely unique in their ideas. This scarcely matters, for their results are still
most extraordinary even if their genera are contrasted with species in other groups.
On the ground that many genera of animals of primitive facies still exist in Seychelles
a considerable antiquity must be allowed to the group; but unfortunately our knowledge
of the history of these forms does not allow us to think of a geological dating. A continent
between India and Madagascar appeals to us much in the same way as the lost Atlantis
to the newspaper public; this continent is no longer a necessity for the distributionalist.

Considering all the facts of age relating to the fauna and flora so far as I have been
able to ascertain them, I am inclined to suggest boldly that the Seychelles have had a
continuous island existence since early Tertiary times. There was first a single island
which roughly covered the present Seychelles bank, about 12,000 square miles. Most of
this island got peneplaned and eroded away to a depth of 30 or 40 fathoms, at which
the granite mud and the calcareous marine deposits combined to form a resistant
surface, its resistance latel' increased by the growth of organisms. The question then
arises as to how far the other submerged banks on that significant line of shoaler banks
from the Amirante round to Mauritius represent former land areas. The discovery of
volcanic material under Providence on the line of Madagascar prevents a further
extension of the idea in this direction (vide VIII, 437), while at the distant end the termina
tion is Mauritius, a volcanic island of considerable age as its topography shows. With
the Mauritian fauna as at present known Seychelles shows almost as great a relation
ship as with that of Madagascar and this fauna is indicative of former lands between.
It is immaterial whether those lands were of granite of equal age to the Seychelles
or of volcanic rocks. The topography of the submerged banks so remarkably resembles
that of the Seychelles bank that our deduction that it represents former land may reason
ably be applied to them, since they scarcely can be supposed to have been plateaux
arising from 2000 fms. to 50 fms. below the surface.

This leaves the distinct predominance of Oriental forms in the fauna and flora of the
Seychelles still to be considered. The topographical discoveries of the " John Murray"
Expedition* may confuse, as indeed do the ridges in the Atlantic which were discovered
by the "Meteor," in respect to the question of any land connections between Africa and
South America. The age of these central ridges is quite uncertain and they may have
been formed subsequent to older land connections across their course. But is there any
need to calI into existence land junctions to explain the existence of the present Seychelles
fauna and flora? I think not! The time factor is large, the island was a large one and
there are numerous banks which may well have been covered with land, and there may
too have been a continuation southward of India where the Laccadives and Maldives
now stand. The regular wind and wave currents in the region are eminently suitable to
bring the plants and beasts from the Oriental region. Chagos too might have been a
station on the way, but always an isolated station, because the poverty of the animals
on its banks is not consistent with a former connection to the Maldives. The sea-borne
organisms, finding in Seychelles a large and varied land with a multitude of new environ
ments, would naturally react in the same way as all nature has reacted to produce

* Nature, vol. 133, pp. 86, 669, vol. 134, p. 865, 1934.
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evolution. Thus has been formed that fauna and flora so varied and highly specialised
which is characteristic of the present Seychelles Islands. Gondwanaland, universally
accepted 30 or 40 years ago, is in my opinion a doubtful proposition; its existence
depends on biologieal evidence and this assuredly requires no such land of tertiary date
across the Indian Ocean.

3. THE MARINE FAUNA AND FLORA.

The species of marine organisms considered in the preceding reports amount to 2483.
Sorne were not obtained by the Percy Sladen Expedition, a limited number of animals
from the Maldives and Zanzibar having also been named; they belong to groups with
which difficulties had been experienced on account of the limited number of species in
previous collections, with which the writer was concerned. Animals belonging to the
plankton account for 304 species and many of these are of cosmopolitan distribution.
Swimming forms (Pisces and Cephalopoda) amount to 204 species. The reef fishes were
not collected; they were much less abundant and, I believe, also less varied than those
of the Western Pacifie. There were 147 attached seaweeds, including six phanerogams.
Sedentary animals are divided into 671 species; had the tunicates and actinians been
determined this fauna would have amounted to more than 800 species. Free-living
species number 1086 species; they are associated with a bottom existence and during
their adult life may be assumed to possess a limited power of wandering on their own

Mascarenes
Chagos Common

Reference Total Dredged Reefs Reefs to

(Volume and page of Staden species deeper less less last

Expedition Reports) than than than two

1
20 fms. 20 fms. 20 fms. Reefs

Sedentary organisms:
Algae J, 177,373; v, 275 147 55 78 40 26
Sponges v, 1; VI, 211, 225; VI, 1 167 lOt> 4~ 48 29
Hydroids VII,331 88 46 12 10 6
Madreporaria J, 257; VI, 1; VII, 417; VIII, 43 115 25 24 30 15
Alcyonaria II, 139, 165 126 71 13 21 4
Antipatharia J,301 26 10 - - -
Hydrocorallinae J,345 11 7 1 1 1
Cirripedia II,23 20 5 4 6 1
Polyzoa IV,137 118 95 11 12 9

Total 818 420 185 168 91

Free-living organisms:
Mollusca II, 65; II, 409 475 195 194 189 75
Ecbinoderma II, 17 80 36 32 29 17
Nemertea II, 1 20 2 4 3 -
Annelida J, 355; II, 325 50 18 8 11 5
Brachyura III, 193 245 114 74 83 28
.Alphaeidae VI,413 73 24 34 34 19
Anomura VIII, 121 47 26 17 15 11
Other Crustacea J, 209; II, 257; VI, 323, 397 96 28 25 25 8

Total 1086 443 388 389 163

1

Grand totals 1904 863 573 557 254

Table of bottom living marine orqamiems.

(Organisms caught in the deeper waters of the Mascarenes (deeper than 20 fms.) and also from the reefs
of either the Mascarenes or Chagos are included in the Table as belonging ta the lesser depths.)
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initiative, while chance might carry them to any suitable environment. The remaining
seventy-one species include four Foraminifera (ur, 445; v, 45), five Pycnogonida (r, 95),
three Brachiopoda (II, 439), thirty-four Isopoda (ru, 83) and twenty-five Serpulidae
(v, 69). These last forms are not suitable to the classification employed in the "Table of
Bottom-Living Organisms" annexed hereto; the Serpulidae only comprise three species
found in the Chagos and Mascarene Region, as compared with seven from the Maldives.

Ali these sedentary and free-living animal inhabitants of the benthos have distributive
stages either as fertilised eggs, planulae, feeding larvae of varied shapes, young adults
of low specifie gravity , or, finally, alternative stages, which may even reproduce as
fioating animals*. Examining my lists of the collections in the light of the present state
of knowledge of the life history of marine animaIs, I can only find twelve species ta
which it seems possible that this rule does not apply. Unfortunately we do not know
with any certainty how long any of these distributive stages can exist as such in the
sea, It is conceivable that sorne may continue ta live for long periods of time, after
they have reached their optimum size in this condition, without actively or passively
feeding, but this I consider on general grounds and from observations made in several
studies to be highly unlikely. If this be so, it is obvious that very few of these distributive
phases of shallow living forms will survive, if carried out to sea, In 1904, I had occasion
to consider the whole question of the distribution by larvae]', and our knowledge is so
little increased to-day, albeit made more complicated by our physiological conceptions
in respect to animaIs, that it seems unprofitable to pursue the subject further in this
place.

The question of larval dispersal is fundamental to the consideration of the horizontal
distribution of marine organisms. Round the Indian Ocean, where collectors have
operated on the east coast of Africa, the Red Sea, the Indian and Ceylon coasts and the
East Indies, there is not a single region where we can say, with 25 per cent. of certainty,
that a species or genus found in another of the above areas does not live. The fauna of
the surface coral reefs has been most studied, but even here no certainty can be felt,
and as to marine plants little is known outside the East Indies. Of the static groups of
organisms the corals have been extensively studied, but they cannot be used in con
sidering our distribution until sorne investigator has correlated the vast number of
species of dead coralla, mostly described by earlier authors, with the relatively small
numbers of species defined by modern investigators, who consider the polyps and their
coralla together. This recent work is the direct product of the collections and observations
of the Percy Sladen Expedition, and, while killing geographical deductions based on the
corals for the time being, brings out the remarkable differences in genera between the
shallow-water forms of the Atlantic and Indo-Pacific, which nevertheless show parailei

* Il, might be more seoml y to regard t.he sede n tary and asexuul polyp as the tomporary phase,
t Ann. Mag. Nat. ll ist, XIV, 403 et seq., 1004. I therein ventured to pruphesy in respect to the marine Iauna

of the Chagos Archipolago, whi ch l discuss in the following pages. I may add that r made collections of plankton
at different depths betweon the Maldive and Chago s Arclùpelagoes and also ta the sout h of the Chagos in reference
ta this question of distribution by m éans of Iarvae, They were examined by several authorities for different groups
of animais, and the conclusion was reached that they did not contain even a single larva that must of necessîty
be assigned to a littoral animal. To say more it is essentiel to know more of the seasons when suoh animais breed
in the Indien Ocean. The period of our collections was May to August, and certa.inly this south-west monsoon
period was not favourable ta the breeding of benthic animais in the Chagos,
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adaptations to similar environments. Further, a taxonomie treatment, based both on
polyps and on coralla, is not helpful to the consideration of fossil forms, which of necessity
must be used in the discussion of aIl questions of marine distribution. In my account
of the Fungiidae, of which I made a careful study during the expedition, I gave as my
view that the dominant reef-living (and probably modern) forms are the result of a
pleistocene outburst of species "situated in the shallowest waters of the East Indies"
(1, 263)*.

In distributing the collections I asked ail specialists to include in their reports as
much geographical information as they could, and it has become clear that very many
groups of our organisms have close relationships with those of the East Indies. Of course
these "show up" weIl in lists, because the East Indies have been carefully and intensively
collected by the naturalists of the Siboga Expedition and by a series of their predecessors.
The water currents flow largely from east to west across the southern Indian Ocean, and
these, by carrying the larvae of East Indian animals, may be the real cause of this
relationship, as they probably are of that of land animals. Proceeding further afield
there are marked losses in the marine life of Funafuti and Rotuma as compared to the
Indian Ocean areas of similar facies, and this is still more noticeable off Hawaii and
Tahiti. So far as the Indo-Pacific is concerned, the impression of most specialists would
seem to be that the centre of evolution of the more modern groups of animaIs into
genera and species lay in sorne part of the Indian Ocean and that these proceeded then
to disperse across the Pacifie to varying distances from the shallow banks of its western
bounds. In respect to this question I regard my study of geographical distribution as
valueless at present, but I cannot refrain from expressing my view that there are two
centres of evolution of the shallow-water organisms of the Indian Ocean, situated
respectively north-west and north-east of its present waters, the latter that of most
importance.

Turning now to that part of the Indian Ocean which was investigated by the Percy
Sladen Expedition, I am entitled to contrast the bottom-living fauna and flora of the
reefs (0-20 fms.) of the Chagos Archipelago and the Mascarene area, since the actual
collecting times employed on each were approximately equal]. Most of this time in the
Chagos was spent on the reefs of Salomon Atoll, of Coin du Mire in Peros Banhos Atoll
and of Egmont Atoll, and in addition the lagoons of Salomon, Diego Garcia and Egmont
were dredged. In the Mascarenes our chief collecting grounds were on the reefs off
Coetivy and off Côte d'Or Bay, Praslin, with visits to sorne reefs both east and west of
Mahé. Other areas in the Mascarene region were mainly investigated by dredging with
the object of obtaining information as to the nature of the bottom and its conditions
rather than collecting organisms for taxonomie purposes. The total number of such
dredgings was ninety-two between 20 and 100 fms., of which seventy-one were in the
phototropic zone below 60 fms. In addition there were twenty-three at over 100 fms.,
of which twelve contained no life other than fish, while in the rest only occasional

* Apparently four genera have not travelled westwards to the Mascarene Region.
t The corals belonging to the reefs of the Mascarenes were not properly collected, since it was impossible to

dry off large specimens on the deck of H.M.S. "Sealark" on account of the intolerable smell. Small pieces in
preservatives could seldom be identified as to species, but these difficulties were offset to a slight degree by my
taxonomie experience of these forma.
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animals were obtained, mostly deep-sea sponges and hydroids with a few crustaceans, etc.
The dredgings comparable to these last in the Chagos consisted of a series off Salomon
(cp. VIII, 410), most of which were almost barren from a collector's standpoint and none
were in the phototropic zone. The figures for the Chagos Reefs in the annexed table
naturally do not include animals caught at these depths in their waters.

Comparing together the Mascarene and Chagos reefs, we get as numbers of their
species of organisms, 573 and 557, which must be deemed remarkable since only 254
species are common to both localities. The vast number of species from each were
obtained off the surface reefs exposed at low tides, and the figures from the two areas
would have been more nearly equal had not sorne species from dredgings in the Mascarenes
been obtained from the surface reefs or lagoons of the Chagos and for this reason regarded
as reef organisms even in the Mascarenes. The fact that 55 per cent. of the organisms
of these regions differ from each other is remarkable and can scarcely be explained away
on the grounds of different seasons, the tiredness of the collecting individuaIs, or even
the different opinions of specialists as to the meaning of species, especially in sedentary
animals where the greater differences in numbers occur. It might with sorne truth be
pointed out that the general overgrowth of the surface reefs of the Mascarenes by
phanerogamous plants has produced a new environment not existing in the Chagos and
has also to a considerable degree destroyed that clean and mudless condition of the
ocean reefs so characteristic of the Chagos. To this may be added the fact that there
was no area in the Mascarenes exactly similar to the lagoon reefs and lagoons of the
Chagos, so protected and so free from considerable water movements. If I am correct
in regarding the areas of the Chagos collected by us as approximately stationary areas
and the areas in the Mascarenes as areas in rapid decay, there must be movements of
mud in suspension over the latter that would profoundly affect many organisms (VIII,
426 et cet.).

Next, we may enquire whether the Chagos reef-species show special affinities to one
continental region and the Mascarene to another, perchance to the Maldives or East
Indies and to Africa and the Red Sea. First I may say that I cannot find a single genus
or family from either of our two regions, which, because it retains a primitive morphology
or is found fossil, may be regarded as primitive, that is not found in both localities.
Comparing with the neighbouring countries I find generally a greater richness of species
in the Maldives but my collecting period on their reefs was longer. Eisewhere I can only
compare isolated groups of animals or plants. In respect to the plants there is brought
out in the reports the strongest affinity throughout with the East Indies, but on the
western side of the Ocean these organisms have been quite neglected. As to animaIs
there is geographically no distinction between the two Mascarene zones of my table,
these having, as I later show, marked differences in their organisms. The results of most
comparisons of fauna gives tables such as we find made by Melvill (II, 66) between sub
divisions of the Indo-Pacific with a supreme disregard to whether they contain the
environmental conditions necessary for a larger or smaller variety of animaIs. Any
comparison may be fallacious, when fuller knowledge is obtained to the west, but the
excellent Dutch work in the East Indies suggests that the Chagos fauna has been very
largely derived from that region-and this directly across the ocean, since there is a less

59-2
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close connection with the Maldives. It is not a great distance between the Mascarenes
and Chagos, and the fauna of the latter might spread to the west with the more suitable
currents that exist, as compared to the somewhat weak counter-equatorial currents.
New species may have evolved in the Mascarenes adapted to the new environments,
but these might just as well have come from Afriea, where there is a closer similarity
of the environments. In addition there are found genera in most large groups apparently
confined to this western region. Thus our Mascarene fauna is found to be made up of
a combination of organisms belonging to the whole of the Indian Ocean to which is
added a limited number which have made their way thus far west from the Malay region
together with a larger number that have somehow spread down from the west and north.
This conclusion, applied to the two sets of reef organisms, is perhaps not certain, even
a little doubtful, but, if the whole Masearene fauna to 100 fms. is eonsidered, it becomes
at once more probable, in sorne groups appearing almost convincing.

The second direction of distribution is the vertical and here may be recognised a
deep-sea bottom fauna which is usually regarded as of cosmopolitan distribution. It
must be emphasised that this area forms a single environment. It is perpetually dark
and almost currentless; it is fed by the decaying bodies of shallow-water and swimming
organisms; its floor is covered by ooze or mud with only such rock as may have been
formed by local chemical action; its temperature is constant and low; and finally its
waters have a sufficiency of oxygen and a richness of nitrates and phosphates, which are
of great importance for plants but of little direct concern to animals, There is no reason
to regard pressure as of any moment in respect to invertebrates since their body fluids
freely interchange with the sea water and have the same inorganic constitution. This
bottom environment would appear to have obtained its fauna from shallow water,
special adaptations being found in each group of animals, Suitable mutations of shallow
living forms might have been expected to have appeared in each geological period, but
generally the earlier types have not persisted within the limits of the deep sea*.
Indeed, most of its animaIs are related to shallow living forms and may be classified in
their families.

Our investigation of this deep area was seanty, but doubtless the results of the
"John Murray" Expedition will give us much information about the Indian Ocean.
That Expedition worked principally in the open ocean, whereas our area consisted of
a succession of upstanding, isolated banks and their slopes, which would appear to have
been swept by water movements, perhaps the result of the transmutation of tides to
currents. This was seen in the hard bottom found almost everywhere in our depths of
only a few hundred fathoms, the rare fragments of rock therefrom having evidently
been drifted off the neighbouring reefs. The catch of animais, even when the dredges
and trawls had been working perfectly, showed an extraordinary poverty both in the
species and in the quantity of the fauna. This in our tropical seas may be explained, if,
as it is reaaonable to suppose, the richness of life is a measure of the quantity of available
food, by the amount of nutrition to be obtained from the tropical plankton of the Indian
Ocean being relatively small as compared to that in temperate seas. However this may
be, our collections certainly agree in regarding the deep sea as a single region. As an

* Certain crustaceans (Eryonidae, prawna, ete.) may be exceptions to this atatement.
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example I might point to the Sigmatotetraxonida (VII, 1), which have the greatest
tendency to extend into deep waters of any animals we coUected; here of sixty-three
known species, half of the species coUected, eleven were previously known only from the
Atlantic, forty-two only from the Indian Ocean, ten belonging to both oceans.

The transition upwards from the deep-water zone presents an area off a coral reef
vastly different to that off a continental shore where no reefs exist. Off such a shore is
found a graduai decrease in size of the inorganic materials upon the bottom with increase
of depth, complicated perchance by distance from the shore and possibly (especially in
the East Indian Region) by recent vulcanism. In contrast off a vigorous coral reef there
is a faU in a cable or two to sorne depth between 40 and 60 fms., foUowed by a steep
slope to a hundred fathoms or more, with a coral-strewn area extending out to about
300 fms. The steep is covered by loose coral rocks from the reef above, often of con
siderable size and generally rather jagged, like a heap of quarried rocks of bad quality
rather than a pile of boulders. Such a rough mass on the reef above carries a relatively
rich fauna of animale in its crevices*, in pockets of sand, under plants and in holes ex
cavated by themselves. The faunistic examination of our area was difficult (vide VIII, 410),
but usuaUy swabs even on such a bottom entangle representatives of every class of
unattached bottom-living animals. These were with us so rare that we associate this
area with absence rather than presence of such life. Of attached forms we sought in
vain for groves of turbinolids, and Dendrophyllium was almost absent. We never found
a single, average-sized colony of hydroids, our species being all young growths. Of
tunicates that rich variety of low, highly coloured colonies found on clean surfaces, such
as our rocks possessed, was absent, but of Polyzoa twenty-four species were obtained
of which fifteen inhabited the shallower water above. There were five Antipatharia,
sorne genera of which range from the phototropic zone to great depths, ten Stylasterina
which form our whole collection if Distichopora violacea Pall. be excepted, and fortY
Alcyonaria of which twelve were also obtained from shaUower water. I always think of
this area as analogous to the bare precipitous slopes in the high jungles of the Seychelles,
indigenous bushes clinging to them here and there with mosses covering their roots, the
whole coupled with a remarkable absence of free-living animaIs.

The phototropic zone, even after I have made every aUowance that will reduce my
figures, presents an area in the Mascarene region from 20 to 60 fms.-the greater part
was 30 to 40 fms.-that was but little dredged (lists, r, 163-9) and yet contains about
700 species of animals and plants not obtained at higher or lower levels, of which
I estimate that about 600 do not normaUy live in the Mascarenes out of these depths];
This number compares with a reef fauna and flora belonging to the groups reported in
these volumes of 573 in the same region. This division of the phototropic zone into upper
and lower zones is equally well marked in sedentary and free-living animais. The
chemical contents of their waters shows no variation. Obvious differences in illumination

* Piles of dead coral and coral rock, "dumped " on the reef surface in this way and left for a month, provide
a rich collecting ground for free-living animaIs.

t l start with 863 species and I eliminate eighty-three species referred to in the preceding paragraph and
I allow the outside figure of 100 for other species that may have their optimal centres at greater depths. l recaJl
the fact that the greater number of the dredgings were off Cargados and Providence and on the Saya de Malha
and Amirante Banks, where we did little reef collecting. I cannot estimate what allowanee to make for this, but
I finally select the arbitrary figure of 600; this may be reduced to one half without in any way affecting my argument.
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might affect plants and animals with symbiotic algae, and there would seem to be a few
plants and corals centred in the deeper part. Of Corailinaceae two genera (Lithothamnion
and Archaeolithothamnion) were only taken between 20 and 60 frns. where there is a
suitable hard bottom; they were mostly unattached growths. These genera of algae in
higher latitudes are found almost up to the surface, but it cannot be a question of
temperature as the fall in the same from the surface to 50 fms. is inconsiderable. Of
other plants it is mainly a question of attachment and off Cargados, where most were
taken, the ground was usuaily rather muddy, implying a certain stillness in the water,
and the attachments were generally to half-decayed shells. On the other hand the corals
are to be associated with a rocky bottom and with hard and clean ground, many of the
dominant reef genera being represented by odd colonies between 25 and 40 fms. ; indeed
the only genus apparently confined to this area was Leptoseris of which there were nine
species between 25 and 50 fms. *

The few reef corals thus extending to this deeper zone were mostly of massive facies,
and the whole zone was not only affected by the scarcity of attached Corallinaceae and
coraIs, but by the absence of the numerous crevices between the branching growths of
these plants and animale, which on the surface reefs form a home for so many free-living
crustaceans, moiluscs and other forms. An important difference between the two areas
lies in the fact that the reefs are ail wave-swept. There is no unattached material, ail
such being carried out or incorporated in the coral rock, in the first instance by animal
and plant growth. The animals have to wedge themselves or take refuge in holes or
excavations. For the most part they have to be predaceous feeders able to rasp off and
even crush corals and algae, since they can get little help from such plankton as may
be washed around them in the moving waters. On the surface of the reefs it is obvious
that free-living animals seek shade from the direct rays of the sun, and probably the
high temperature often attained at low tide is bad. With aIl these shailow and fierce
conditions we might expect special adaptations to be visible in the structure of some
animale, but an examination of phylum by phylum has not revealed any important
change that rnay be regarded as adaptive-and this is broadly supported by the fact
that generaily speaking the genera concerned, unless quite new artificial "creations" by
man, are found to be cornmon to the two zones, if our survey is extended to their distri
bution over the whole Indian Ocean and its bounds.

The lower phototropic zone to seaward of coral reefs is narrow and current-swept
off vigorously extending reefs such as those of the Maldives, Chagos and Funafuti, and
the bottom is generally hard. The conditions in the Mascarenes are not the same for the
area is broader (vide VIII, 426), while the banks with the suitable depths are not enclosed
atolls with sorne internal deposition of fine rnaterial in their lagoons. They present hard
smooth surfaces with patches and pockets of sand and rnud, and this condition is only
consistent with a good circulation of water across them. The surface currents over them
average less than It knots and these presurnably tail off so as to be inconsiderable at
the bottom except perhaps during heavy weather. This would mean less tearing and
destruction of sedentary organisms than on the reefs, and where there is any protection,

• This depth distribution of corals is illustrated in the table, p. 325, Maldtive and Laccadive Expedition, which
is confirmed by the Percy Sladen collections.
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be it provided by an island or surface reef or even by an upstanding coral, there is 100se
detritus. This means the possibility of a home for detritus feeders, whether taking their
food by the aJmost perpetuaI action of ciliary currents or actively moving about and
picking up their wants. As an example of mechanically feeding animaIs fifty-two species
of lamellibranchs were obtained only from this lower region of the Mascarenes as com
pared with twenty-seven on the neighbouring reefs. The Chagos reefs have forty-nine
species, and a very suitable environment in their protected lagoon waters gives perhaps
a clue to the Mascarene distribution. As further evidence the Maldive list has ninety-five
lamellibranchs out of 381 species of molluscs, this being an area where special attention
was paid to the lagoons*. The coelenterates in general are not detritus feeders, always
endeavouring to raise themselves out of its wash and feeding on the plankton and living
organisms, for the securing of which I consider their nematocysts to have been elaborated
rather than for protection. Here in this deeper zone such animaIs would certainly find
better scope for their lives and frequently for their weakness (or lack of strength) tban
in the wave-swept area. Such Echinoderma and Annelida as are sand feeders or burrowers
could live bappily in this lower zone only. The Alpheidae are forms which live in pairs
and are nowhere numerous save in species. However, many species of the Brachyura
and Gastropoda are very abundant. They have puzzled me greatly on account of the
very insufficient data as to their depth distribution and mode of life provided by
systematists. However, knowing the types of areas and at what depths the collectors
worked in the Indian Ocean Region, I cannot find any genus which l can suppose to be
confined solely to either division of our phototropic area.

The conclusion I reach is that there is the deep-sea zone, little varied in the essential
features of its environments, and shallower to it a distinct phototropic zone. Between
the two is a special region of loose rock masses, which are loved and sought by certain
animals from above and below because of their relative freedom from mud. The photo
tropic area I regard as one zone in a scientific sense, viz., as inhabited throughout by
the same flora and fauna, always excepting sorne few plants and symbiotic animais that
may be affected by the strength of the illumination that penetrates to them. Practically
considered, however, the phototropic zone is divisible into two parts, which have their
centres at perhaps 5 and 30 frns., each with its dominant plants and animaIs. The
differences between the species of these two centres is to be regarded as due to the
variations in the environments of the two depths rather than to any definite depth
zonation such as might appear to be the case on the study of my Table of Bottom-Living
Organisms, As a last word I trust that my remarks will induce future investigators of
the marine fauna and flora to pay more attention to these matters in the future than
l did 30 years ago; l am everywhere wanting quantitative estimations of the life I caught,
but, alas, such were not considered as of importance in 1905, and the one grab I carried
to the Indian Ocean remained attached to the sea floor off Minikoi at my first attempt
to use it.

• Maldive and Laccadive Expedition, p. 589. Sponges may weIl form an analogons case; it is most regrettable
that Dendy's death prevented bis summarising bis ideas on the biology and distribution of these animala.
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APPENDIX.

List of seriel temperature observations.

A number of serial temperature observations (0 F.) were taken mainly with the idea
of ascertaining the variations in temperature due to the meteorological conditions and
the depths to which these extended before a complete regularity of fall was encountered.
They are here recorded without comment.

1905

27. vii.
28. vii.
30. vii.
31. vii.

2. viii.
24. vili.
25. vili.

2. ix .
3.ix.
9.ix.

12. ix.
25. ix.
26.ix.
26. ix.
27. ix.
28. ix.
29. ix.

2.x.
6.x.
8. x.

19. x.

i
Time 1 La t.

400

46·8

47·9
45 ·1
45·9
45 ·2
45·1
47·2
45·2
44·8
46·0
47·2

45,4
46·0

Bottom

34·9
34·9
35·0
35·0
35·0
39·4
35·0

38·0
35·6
34 '8
35·2
33·9

*
38·8

35·1

* 500 fms, 43,4; 600 fms, 41,5; 700 fms. 40,2; 750 fms. 39·7. The necessary corrections for the Richter thermo
metera were made when the observations were taken.
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[NOTE.-Synonyms are printed in italics. A star is added ta names which appear ta be used for the first tim.e.
The authorities for genera and species are inserted only where mentioned in the text.]

Abrus precatorius Linn., 274.
pulchellus Baker, 274.

Abutilon indicum Sweet, 271, 303.
Abyla basseneis Lens and Riems-

dijk,65.
bicarinata Moser, 58.
carina Haeckel, 62.
haeckeli Lens and Riemsdijk,

58, 63; mentioned, 62.
leuckarti Huxley, 58, 62;

affinity, 66; mentioned, 57.
pentagona Quoy et Gaimard,

mentioned, 55.
pentagona Leuckart, 63.
pentagona Mayer, 65.
perforata Gegenbaur, 65.
quincunx Mayer, 65.
trigona Quay et Gaimard, 58,

62; affinity, 63; mentioned,
57.

triqona Huxley, 63.
trigona Vogt, 63.
Vogti Huxley, 60.

Abylopsis eschscholtzi (Huxley),
58, 65; affinity, 64; mentioned,
55,57.

quincunx Lens and Riems
dijk,65.

tetragona (Otto), fi8, 63; affin
ity, 65; mentioned, 55, 57.

Acacia confusa Merr., 276.
farnesiana Willd., 276.

Acalles, distribution, 326.
Acalypha indica Linn., 289, 305.

Wilkesiana Müll.-Arg. var.
marginata Hort., 289.

Acalypterae, 372.
Acalypterates, 368.
Acanthaclisis, 353.
Acherontia lachesis, mentioned,

338.
Achyranthes aspera Linn., 287,

304.
Achyrospermum sechellarum

Baker, 287.
Acritus, mentioned, 358.

(Halacritus) algarum, 343.
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Acropora, 404, 405, 406, 407, 408,
409, 410, 414, 432.

Acropsilus, 372.
Acrotelsa, mentioned, 350.
Acrotrichis Motsch., 91.

atomaria De G., affinity, 91.
brunnea Britten*, 91; habitat,

87.
ovatula Motsch., 91; habitat,

87.
Actidium Matth., 89.

lineare Matth., 89; habitat, 87.
Actiniaria, mentioned, 448.
Actinopteryx Matth., 91.

acuminata Britten*, 91; habi
tat, 87.

fucicola, affinity, 92.
rufescens Britten*,92; habitat,

87.
Addenda to Entomological Re

ports, 389-391.
Adenanthera pavonina Linn., 276;

mentioned, 338.
Adenia gummifera Harms, 279;

distribution, 266 (table).
Adephaga, 357; mentioned, 364.
Adimeridae, mentioned, 324.
Adoretus versutus, 338, 364.
Aëdes albopicta, 369, 370.

argenteus, 369.
seychellensis, mentioned, 369.

Aegialitidae, mentioned, 324.
Aeluronyx, 446.

sechellensis (Dum. and Bibr.),
446.

Aerva lanata Wall., 287.
Aframomum, distribution, 266.

angustifolium K. Schum., 292;
distribution, 266 (table).

Afzelia bijuga A. Gray, 276; men
tioned, 399.

Agalma brece Huxley, 83.
elegans (Sars), 59, 83; men

tioned,57.
eschscholtzi, mentioned, 56.
haeckeli Bigelow, 59; men

tioned,56.

Agalma okeni EschschoUz, 59, 83;
mentioned, 56, 57.

pourtalesii Mayer, 83.
sarsii Leuckart, 83.

Agalmopsis eleqams Sars, 83.
sarsii Kolliker, 83.

Agaristidae, mentioned, 354.
Agave americana Linn., 293.
Ageratum conyzoides Linn., 281,

304.
Aglaisma cuboidesLens and Riems

dijk,63.
cuboides Mayer, 65.
gegenbauri Haeckel, 63.

Aglaismoides elongata Huxley, 63.
eschscholtzi Huxley, 65; men

tioned,55.
eschscholtzi Lens and Riems

dijk,65.
Aglycyderes, mentioned, 324.
Aglycyderidae, 364; mentioned,

324.
Agromyzidae, 372.
Agrostophyllum, distribution, 266.

occidentale Schltr., 291.
seychellarum Rolfe, 291.

Alaus, mentioned, 360.
Albizzia Lebbeck Benth., 276, 303;

mentioned, 338.
Alcyonaria, distribution, 456,

461.
Aldabra, 433.
Algae, distribution, 456, 462.
Alindria, 358.
Al1actoneura argenteosquamosa,

370.
Allamanda carthartica Linn., 283.
Al1ochotes praslinensis Ohampion,

mentioned, 359.
Al1ometopon flavum, mentioned,

331.
Allophylus Gardineri Summer

hayes, 273; distribution, 268.
Pervillei Blume, 273; distri

bution, 266 (table).
sechellensis Summerhayes,

265, 273; mentioned, 337.
60
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Alluaudinella, 378.
bivittata, 373.

Alocasia fornicata Sch ., 305.
macrorrhiza Schott, 294.

Alphaeidae, distribution, 456 , 463 .
Alternanthera sessilis R .Br., 287.
Alveopora, 409.
Alysicarpus vaginalis DO., 274.
Amaracarpus, distribution, 266.

pubescens El. Bijdr., 280 ;
distribution, 266 (table).

Amaranthus caudatus L inn., 287.
tricolor L inn., 305.
viridis Linn., 305.

Amboina, mentioned, 73.
Amirante Bank, 435.
Amirantea, 347; mentioned, 308.

gardineri, 337.
Ammophila, 367.
Amomum Daniellii Baker , 292.
Amphibia, distribution, 453 ; men-

tioned, 452.
Amphibians collected in the Sey

chelles, by H . W. Parker , 444
446.

Amphicaryon acaul e (Ohun ), 58,
60; mentioned , 57.

Amphiora alata Huxley , 62.
angulata Huxley, mentioned ,

63.
carina Haeckel, 62.
dispar Bedol, mentioned, 63.

Amphizoidae, mentioned , 324.
Ampulex compressa , 346 , 367.
Amygdalops, 373.

thomasseti Lamb, mentioned,
368.

AnacardiumoccidentaleLinn. ,273.
Anachastus, mentioned , 360.
Ananas sativus .] . A. and J . H.

Schultes, 292.
Ananassa sativa Lindl. , 292.
Anchonina, mentioned , 363.
Andropogon acicularis, 297.

acieulatus Retz ., 297.
contortus Linn., 298.
finitimus Bak er, 298.
hirtus Baker, 298.

Anebolura minutissima, 340.
Angelonia biflora Benth., 285.
Angiosperms, by V. S. Summer-

hayes, 261-299.
Angrœcum, distribution, 266.

Brongniartianum Rehb . fil .,
291; distribution, 266
(table).

ebumeum. S. Moore, 291.
maheense Schltr., 291.

INDEX

Aniculus Dana, 159.
anioulus (Fabricius), 159.
strigatus (Herbst), 159.
typicus Richters , 159.

Anillus, mentioned, 342 , 345, 357.
Anisoptera, 352.
Annelida, distribution, 456, 463;

mentioned,448.
Annona muricata Linm., 302.

squamosa L inn., 302.
Anobiidae, 323, 359 ; distribution,

327 ; mentioned , 324 , 355.
Anomoderus, 362.
Anomura, by R. D. Laurie , 121

167; distribution , 456 .
Anophelinae, 370.
Anopistoscena Enderl., 210, 239.

specularifrons Enderl., 210,
239.

Anoplura, 311, 317 , 318, 351.
Anthicidae, 323 , 361.
Anthophysa f ormosa Lens and

Riemsdijk, 83.
rosea Brandt, 59, 83; men-

tioned,57 .
Anthopora, 367.
Anthrax, 371.
Anthribidae, 323 , 340 , 359 , 362 ,

379 ; menti oned , 363.
Anthriboclerus, 359, 363.
Antipatharia,dist ri bu tion,456,461 .
Aphaniptera, 311 , 317 , 318, 373.
Aphanocephalus, 358.

insularis, 340.
subdepressus, 340.

Aphiochaeta, 372.
Aphloia, distribution, 266.

mauritiana var. theœformis
Baker, 270.

seychellensis Hemsl ., 270 .
Apioceridae, 371.
Apis mellifica , 367.
Apoda,444.
Apoidea, 365, 367.
? Apolemia uvaria Lamk. , 59 ;

mentioned, 56.
Apterae, 343.
Apterocis, 344; mentioned, 6, 7.
Apterygota, 382.
Arachnida, distribution, 451, 453 .
Aradidae, 340.
Arbelidae, men tioned , 354.
Archaeolithothamnion, distribu-

tion, 462.
Argynnis, mentioned, 346.
Argyreia tiliifolia Wight, 284.
Aristida adseensionis Baker, 297.

mauritiana K unth, 297.

Artocarpus communis Forst., 290,
305.

incisus Linn. ûl., 290.
? integrifolia Baker, 290.

Ascalaphidae, 353.
Aschiza, 369.
Asolepias ourassavica Linn., 283,

302 .
fruticosa Linn., 283.

Asilidae, 368, 369 , 371.
Asinduma nesta , mentioned, 338.
Aspidiphorus, 360.
Asplenium adiantoidesO.Ohr.,306.

longissimum Bl., 306.
nidus Linn., 306.

Assumption , 434 .
Asierochœte elongala Baker, 296.
Astove, 434 .
Astrea calyeularis Blainville, 46.
Asystasia gangetica T. Anders.,

285.
Ataenius, mentioned, 364.

lodoiceae, 340.
Atanygnathus pi ceus, 340 .
Atella philiberti, 346; distribution,

332; mentioned, 354.
Atherigona ex cisa Thoms. , men-

tioned, 368.
Atopomyrmex, mentioned, 366.
Attelabinae, mentioned, 363.
Aulonothroscus, 361.
Averrhoa bilimbi Linn. , 302.
Avicennia marina Vi erh., men-

tioned, 379.
-- var. typica Bakh., 263,

286.
officinalis Baker, 286.

Axelsonia thalassophila, 350.
Axiocerylon, 358.

cavicolle, 340.
Axonopus compressua Beauv., 297.

Bacaninus a mbiguus, mentioned,
358 .

inopinatus, mentioned, 358.
Baeus curvatus, mentioned, 343.
Balanophyllia, mentioned, 46.

affinis (Semper), 48, 49.
brevis Duncan, mentioned, 50.
capensia Verrill, mentioned,

50.
gemma (Mo seley), 50.
gemmifera Klunzinger , 50.
imperialis Sa v. Kent, 48, 49;

mentioned, 50.
italica (Mich.), 49.
ponderosa van der H orst*, 49
regularis (Gardiner), 50.



Baris, 363.
Barleria cristata Linn. , 285.

Prionitis Linn., 285.
Barringtonia, mentioned, 313.

acutangula Gaertn., 278 ; dis
tribution, 266 (table).

asiatioa L. K urz, 263, 278,
303.

racemosa Roxb., 263, 278;
mentioned,303.

speciosa Forst., 278.
Bassia bassensis (Quoy et Gaimard) ,

58, 65; mentioned, 55, 57, 81.
obeliscus Haeckel, 65.

Begonia aptera var. Baker, 279 .
seychellensis Hemsl., 279.

Belionota prasina, 338.
Belytidae, 366.
Bembex, 367.
Benineasa hispida Cogn., 304.
Berytidae, 352.
Bethylidae, 365, 3(j/j.
Bibionidae, 368, 369, 371 ; men

tioned, 370.
Bibliography of Entomological

Exploration, 384-389.
Bidens pilosa Linn., 281, 304.
Bidessua, 357.

peringueyi, mentioned, 357.
sechellensis, mentioned, 357 .
signatellus, mentioned, 357.
thermalis, mentioned, 357.

Bikasha Maulik*, 256.
fortipunctata ]JIaulik*, 258.
minor M aulik*, 259 ; distri

bution, 258.
tenuipunctata M aulik*, 257 ;

distribution, 258; men
tioned, 259.

Bixa orellana Linn., 270.
Blastotrochus nutrix, mentioncd,

51.
Blattella lineaticollis, 340.
Blattidae, 340, 350.
Blepharoceridae, 371.
Boaedon, 446 .

geometricus (Schlegel), 446 .
Boehmeria nivea Goud, 305.
Boerhaavia diffusa Linn., 287, 304.
"Bois Rouge", mentioned, 4, 12,

33,37,87,90.
Bombidae, 367.
Bombycidae, mentioned, 354.
Bombyliidae, 369, 371.
Borboridae, 372, 373.
Borellia stâli, distribution, 351.
Bosqueia, distribution, 266.

gymnandra Baker, 290.

INDEX

Bostrychidae, 323, 360.
Bourdonnaisia Scott, 343, 359; dis

tribution, 329; habitat, 332 ;
footnote, 4.

Brachiaria mutica Stapf, 297.
Brachiopoda, distribution, 457.
Brachycera, 369, 371.
Brachycyrtus, mentioned, 343.
Brachypeplus, 358.
Brachyura, distribution, 454, 456 ,

463.
Braconidae, 365.
Brahmaeidae, mentioned, 354.
Brassica juncea Hook. fil. and Th.,

302.
Brehmia spinosa Harv., 283.
Brenthidae, 323, 362.
Brexia, distribution, 266.

madagascariensis Ker-Gauii.,
277 ; distribution, 266
(table).

Britten, H., Coleoptera, Ptiliidre,
87-92.

Brixia stellata, 337.
Bromeliaceae, 376 ; mentioned,

339.
Browne, E. T., Siphonophorse,

55-86.
Bruchidae , 323, 362.
Bruguiera gymnorhiza Lami..., 263 ,

277 .
Bruonopsis laciniosa Baker , 279.
Bryophyllum calucinum. Salisb.,

277.
pinnatum K urz, 277, 304.

Bulbophyllum scandens Rolfe, 291.
seychellarum Rchb. fil. , 291.

Buprestidae, 323, 347,355,360,377.
Burfield, S. T., and E. J . W.

Harvey, Chretognatha, 93-119.
Byrrhidae, mentioned, 324.
Byturidae, mentioned, 324.

Caccodes debilis, 328.
Cacoplesia, mentioned, 361.
Cœcilius Curtis, 212, 239.

crassicornis Enderl.*, 215,
239 ; mentioned, 214.

imbecillus M clsachlan, 214,
239 ; mentioned, 207.

interruptus Enderl., 214, 239 ;
mentioned, 207.

mahensis, mentioned, 214.
protritus Enderl.*, 214, 239.
seychellensis Enderl.*, 215,

239.
vau Enderl.*, 213, 239.
voov Enderl.*, 212, 239.
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Cresalpinia bonducella Fkming,
263, 276, 303.

pulcherrima Sw., 276.
Cajanus cajan Millsp., 274.

indicus Spreng, 274.
Calandra oryzae, 363 .
Calandrinae, mentioned, 363.
Calanthe? sp. nov., 291.
Calcinus Dana, 155.

elegans (H. M .•Edw.), 155.
herbsti de Man , 155.
laevimanus (Randall), 155.
latens (Randall) , 155.
terrae-reqinae Haswell, 155,

156.
tibicen Richters, 155.

Calliphorinae, 373.
Callirrhipisphiliberti, 337,347,359.
Calonyction aculeatum House, 284.

longifiorum Hassk., 263, 284,
304.

Calophyllum, mentioned, 313.
inophyllum Linn., 263, 270,

303.
Calpe gegenbauri Haeckel, 63.
Calypterae, 373.
Calypterates, 368.
Camarothelops, 337 ; mentioned,

361.
braueri, mentioned, 331.
scotti, mentioned, 331.

Campnosperma seychellarum
M arch., 267, 273 ; mentioned,
333,338.

Campodeidae, 318, 350.
Camponotus (Myrmotrema) auro

pubens Forel subsp. aldabrensis
Forel,335.

foraminosus Eorel, mentioned,
335.

(Tanaemyrmex) hova Forel
subsp. fulvus Emery, 335.

-- subsp. fulvus Emery var.
octonotatus Forel, 335.

maculatus Eorel subsp. fulvus
Emery, mentioned, 335.

(Myrmotrema) olivieri Forel
subsp. fryeri Forel, 335.

thomasseti, mentioned, 366.
Canavalia ensiformis DC., 303.

ensiformis Baker, 274.
gladiata DG., 274.
microcarpa Piper, 263, 274.
obtusifolia DG ., 263, 274, 303.
obtusifolia Baker, 274.
rosea DC., 274.

Cancer megistos Herbst, 156.
strigatus Herbst, 159.
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Canna bidentata Bertol., 292; dis.
tribution, 266 (table).

indica Baker, 292.
Cantharidae, 323 ; mentioned, 324.
Canthium bibracteatum Hiern,

280; distribution, 266 (table) .
carinatum Summerhaqes, 280.
sechellense Summerhayes, 280.

Capraria peruviana Baker, 285.
Capsicum frutescens Linn., 285,

304.
Capsidae, 340.
Carabidae, 323 , 342 , 344, 357 ; dis

tribution, 327.
Caraboidea, 357.
Carapa molucceneis Baker, 272.

moluccensis Lamk., 273.
obovata Bl. , 272.

Carausius, 350.
Cardiophorus lutosus, mentioned ,

360.
Cardiosoma, 418.
Cardiospermum Halicacabum

Linn. var. microcarpum BZum e,
273.

microcarpum H .B.K., 273 .
Cardiotarsus, 36I.

gardineri, mentioned, 361.
Cargados Carajos, 430.
Carica papaya Linn., 303.
Caridina, mentioned , 452.
Carissa sechellensis Baker, 283.
Carmentalia biformis Di stant , 364.
Carpophilus, habitat, 333.
Cassia absus L inn ., 303.

alata Linn ., 276.
mimosoides Linn., 276.
occidentalis L inn., 276, 303.

Cassidinae, 362.
Cassipourea paradoxa Alston, 277.
Cassytha filiformis Linn. , 263, 288,

305 ; distribution , 302.
Castniidae, mentioned, 354.
Casuarina equisetifolia Linn. , 291,

305.
Catapagurus A . .,lf.-Edw., 16l.

ensifer H enderson, 16I.
muricatus H enderson, 161.

Catoprochotidae, mentioned, 324.
Caulerpa Freycinetti, 405.
Cecidomyiidae, 368, 369, 370.
Celosia spathulata Boj. , 304.
Centella asiatica Urb., 279.
Cephalochrysa hovas, 368; men-

tioned, 371.
Cephalopoda, distribution, 456 .
Cephennium felicitas Scott, foot

note, 16.

INDEX

Cephonodes hylas subsp. virescens,
mentioned, 338.

pi cus, mentioned , 338.
Cerambycidae, 323, 347, 362.
Cerambycinae, 362.
Ceraphronidae, 366.
Ceratina, 367.
Ceratocombidae, 340.
Ceratocombus insularis, 340.
Ceratocymba asymmetJ'ica Lens

and Riemsdijk, 62 ; mentioned,
66.

sagittata Quoy et Gaimard, 58,
65 ; mentioned, 58, 62.

Ceratopog oninae, 370.
Ceratus, mentioned, 360.
Cerbera manghas Linn. , 263, 283.

Odollam Gaertn., 283.
Cerceris, 367.
Ceresium, mentioned , 362.
Ceriops candolleana A J'n ., 263, 277 .
Ceroplatinae, 370.
Cerylon curtulum, 340 , 343 , 347 .

gardineri, 340 , 317.
perparvulum, 34I.
tantillum, 340.

Cetoniinae, 364.
Chœtocnema Stephens, 250.

antennata Jacoby, affinity,
253.

kri shna .MauZik* , 251.
mahensis JIaulik*, 250; affin

ity , 251.
sundara .MauZik*, 252.
wol1astoni BaZy, affinity , 253.

Chœtognatha, by S. T. Burfield
and E. J . W. Harvey , 93-119.

Chaetonerius, mentioned , 373.
Chagos Arohipelago, the reefs of,

by J. Stanley Gardiner , 394-425.
Chalastrogastra, 365.
Chalcidoidea, 365.
Chalybion, 367.
Chamaeleo, 446.

tigris Kuhl, 446.
Chamaeleonidae, 446 .
Charipinae, 366.
Chelisoehes morio, distribution,

351.
Chelusa aeychellensis, mentioned,

308.
Chenopodium ambrosioides Linn.,

287.
Chironornidae, 370.
Chironominae, 370.
Chironomus, mentioned, 370.
Chloridea armigera, mentioned,

338.

Chloris barbata Sw., 297.
Chloropidae, 372.
Chonocephalus, 372.

similis B rues, mentioned, 343.
Chrysididae, 367.
Chrysobothris dorsata, 338.
Chrysomelidae, 241-260, 323, 332,

340, 362; distribution, 327 ;
mentioned, 357.

Chrysomelinae , mentioned, 362.
Chrysopidae, 381; distribution,

353.
Chry sopogon aciculatus Trin ., 297.
Chrysot us seychellensis Lamb,

mentioned,368.
Chunia capilla ria Mayer, 65.
Chymomyza bicolor Lamb, men

t ioned , 368.
Cicindela melancholica trilunaris,

distribution, 334.
-- var. seychellensia, dis

tribution , 334.
Cicindelidae, 323 , 356, 357.
Ciidae , 1-41 , 323 , 340, 343, 344 ,

355, 360, 378.
Cillaeus micros, 340.
Cinnamomum camphora N ees and

Eberm., 288.
zeylanicum Blume, 288 ; men

tioned, 208 .
Cirripedia, distribution, 456 .
Cis Latr., 9, 13,360 ; anatomy, 7;

distribution, 4, 5, 6; sexual
characters, 8 ; mentioned, 30, 35,
38, 39, 40, 344.

aldabranus Scott*, 15, 20;
affinities, 5 ; distribution, 3;
sexual characters, 8.

(Dimerocis) aurasiacus Pesjer
imhoJf, mentioned, 35.

bia cutus Reùter, 14, 17 ; dis
tribut ion, 3, 5 ; mentioned,
13, 18.

boleti S cop., mentioned, 14,
31.

cacuminum Scott*, 15, 26;
distribution, 3, 5; sexual
characters , 8, 9; mentioned,
13, 17, 18,27,28,29.

clavicornis Baudi, mentioned,
35.

corioli PeyerimhoJf, men-
tioned, 35.

fasciculosus Champion, men
tioned,13.

felicitas Scott*, 14, 16; ana
tomy, 7 ; distribution, 3, 5.

fultoni Brown, footnote, 40.



Ois Latr., fusoipes Mellié, footnote,
6.

glabriuseulus Reitter, men
tioned,24.

guérini Mellié, mentioned, 2l.
insignis Scott*, 14, 18; affini

ties, 5; distribution, 3, 5;
sexual characters, 8, 9.

insularis Waterhouse, men-
tioned, 5, 26; footnote, 2.

interpunetatus M ellié, men
tioned, 3, 24; footnote, 6.

lacernatus Reitter, mentioned,
5,25,26.

litteratus Fauvel, mentioned,
20.

lobipes Broun, footnote, 40.
mahensis Scott*, 14, 15; ana

tomy, 7; distribution, 5;
mentioned, 16.

notatus Fauvel, mentioned,
20.

parallelus Scott*, 15, 23; dis
tribution, 3, 5; sexual cha
racters, 8; mentioned, 3,
16.

porcatus Sharp, mentioned,
18.

praslinensis Scott*, 14, 18;
distribution, 3, 5; men
tioned, 13; footnote, 13.

pseudosphindus Reitter, men
tioned,22.

puncticollis Woll., footnote, 6.
recurvatus Broun, mentioned,

23.
retithorax Scott*, 15, 28; dis

tribution, 3; mentioned, 13,
17, 18.

setiger Mellié, mentioned, 14.
sexcarinatus Waterhouse, 31;

mentioned, 2, 30.
sikorai Pic, mentioned, 2l.
silvicola Scott*, 15, 27; dis

tribution, 3, 5; mentioned,
13, 18.

stevensoniœ Scott*, 15, 29,
340, 341; distribution, 1);

habitat, 4; mcntioned, 13,
18; footnote, 13.

sublacernatus Scott*, 15, 2-1;
affinities, 5; distribution, 3;
sexual charaeters, 8, 9.

subseriatus Pic, mentioned,
24.

subsquamosue Scott*, 15, 21;
affinities, 5; distribution, 3,
5; sexual characters, 8.

INDEX

Cis Latr., usambarinus Reitter,
mentioned, 22, 23.

villosulus Marsh., mentioned,
14.

Cisdygma Reitter, mentioned, 35.
Cistelidae, 323, 36l.
Cladium? xipholepis Baker, 296.
Clambinae, 324.
ClematostigmaEnderl.,mentioned,

208.
Cleome viscosa Linn., 270.
Cleranthribus, 359, 363.
Cleridae, 323, 355, 359, 378.
Clerodendron fallax Lindl., 286.

fragrans Hort., 286.
serratum Sprenq., 286.
Thomsonœ Balf., 286.

Clitorea ternatea Linn., 274.
Coccidae, mentioned, 321, 337.
Coccinellidae, 323, 347, 356,

359.
Coecophagus eleaphilus, 335.
Coceotrypes, 363.

declivis, 340.
Cocos nucifera Linn., 294.
Codiseum variegatum Blume,

289.
Coeloria, 404, 407.
Coenobita Latreille, 162.

perlatus H. M.-Edw., 163.
rugosus H. ~I.-Edw., 162;

affinity, 163; distribution,
121, 122.

Cœnopsammia aurea, mentioned,
48.

coccinea Klunzinger, 45.
coccinea M.-Edw. et Haime,

46,47.
Ehrenberqiana Klunzinger, 46.
Ehrenbergiana M.-Edw. et

Haime, 46, 47, 48.
.flexuosa M.-Edw. et Haime,

46,47.
Gaimardi M.-Edw. et Haime,

46,47.
manni VerriII, 46, 47.
radiata VerriII, 46.
? tenuilamellosa M.-Edw. et

Haime, 46, 47.
? tenuilamellosa Verril1, 46.
Urvillii M.-Edw. et Haime,

46,47.
willeyi Gardiner, 46, 47.

Coenosiinae, 373.
Coetivy, the reefs of, 430.
Coix Laeryma-Jobi Linn., 297.
Colea pedunculata Baker, 285;

mentioned, 337.

469

Coleoptera, 311, 316, 317, 320,
321,322,327,328,330,332,334,
337,338,340,342,344,345,347,
349,355,374,377,378,380,381,
382; distribution, 330, 453, 454;
mentioned, 365, 366, 368.

Coleoptera, Chrysomelidre: Eumol
pinœ, Galerucinœ and Halti
cinse, by S. Maulik, 241-260.

Coleoptera, Ciidœ, by H. Scott,
1-4l.

Coleoptera, Ptiliidœ, by H. Britten,
87-92.

Coleura, mentioned, 453.
seychellensis Peters, men

tioned, 453.
silhouettae Thomas, men

tioned, 453.
Coleus atropurpureus Benth., 287.

subfruteetosus Summerhayes,
287.

Collembola, 311, 317, 318, 320,
349; mentioned, 377, 378.

Colletidae, 367.
Colocasia antiquarum Sehott, 295.

esculentum Schott, 295.
Colubridae, 446.
Colubrina asiatiea Brongn., 263,

273,303.
Colydiidae, 323, 324, 340, 343, 347,

355, 358; distribution and habi
tat, 328.

Comaserica granulipennis, men
tioned, 364.

Commelina benghalensis Linn.,
293,305.

communis Baker, 293.
nudiflora Linn., 293.
salieifolia Roxb., 293.

Compositae, mentioned, 366, 370.
Coniopterygidae, 353.
Conoderus, mentioned, 360.

gracilipes, 337.
Conopharyngia, distribution, 266.

coffeoides Summerhayes, 283;
distribution, 266 (table).

Conopidae, 372.
Conosoma pedicularium var. mahe

anum, 334.
rufiventre, 340.

Copelatus, 357.
gardineri, habitat, 341.
pandanorum, 340; habitat,

34l.
Copeognatha, 317, 35l.
Copeognathen-Fauna der Seychel

len, by G. Enderlein, 207-240.
Coprinae, 364.
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Coptops, mentioned, 362 .
Coptotermes truncatus Wasmann,

mentioned, 351.
Coral Reef Problem, 436 .
Corallinaceae, distribution, 462 .
Corchorus acutangulus Lamk., 272 .
Cordia, distribution, 302.

subeordata Lamk., 263, 283 ,
304.

Cordyluridae, 372.
Corethromachiles gibba, distcibu

tion and habitat , 332.
Corixidae, 353.
Cormocephalus dispar var. longi

cornis Poratli ., men tioned , 452 .
Corylophidae, 323, 343, 356, 357 :

mentioned,362.
Cosmoledo, 434.
Cosmopolites sord idus, 338.
Cosmos eaudatus H.B.K. , 281.
Cossidae, mentioned , 354 .
Cossonina, 363 , 380 .
Crabro (Dasyproctus) scot t i, 346.
Crabronidae, 365 .
Craterispermum, distribution, 266 .

microdon Baker, 280 .
Craterophorus, 372.
Cratopus, 347 , 363, 378.

adspersus , 363.
aurostriatus, 338 ; mentioned ,

318,337.
muticus, 337.
segregatus, distribution , 332.
-- var. subcinctus, distri-

bution, 332.
Crematogaster gibba, ment ioned ,

366.
Orinum angustum Roxb., 293.

asiaticum L inn., 263, 293.
- - var . bracteatum. Baker ,

293.
Careyanum Herbert, 293.
zeylanicum Linn., 293.

Crossogaster atratus, men tioned ,
333.

Crotalaria, mentioned, 338.
fulvaRoxb ., 274; distribution,

266 (table).
laburnifolia Linn., 274.
retusa Linn., 274 ; dietribu .

tion, 266 (table).
Cryphalomorphus, 363.
Cryphalus, 363.
Cryptinae, 365 .
Cryptophagidae, 323, 340, 358.
Cryptophleps, 372.
Cryptops doriae (?) Pocock, men

tioned, 452 .

INDEX

Cryptopsophis multiplicatus Boul.,
444,445.

Cryptorrhynchina, 363.
Cryptorrhynchus mangiferae, 363 .
Crystallodes uitrea Haeckel , 83;

mentioned, 56.
Crystallomia polygmwta Lens and

Ri emsdijk, 83.
Ctenium sechellense Baker, 298.
Ctenocephalus felis, 373.
Cuboides adamantina Chun , 60.

crystallus Haeckel, 60.
vit reus Quoy et Gaimard, 58,

60 ; men ti oned , 57.
Cucujidae , 323 , 358.
Cucumis Melo L inn., 279.
Cucurbita maxima Duchesne, 303.
Culex fatigans, 369.

scottii, 370 ; mentioncd , 369.
Culicelsa fryeri, mentioned , 369.
Culicidae , 369.
Cupedidae, mentioned , 324 .
Cur culigo rhizophylla Dur. atul

Schinz, 293.
seychellensis Bojer, 293.

Curculionidae, 323, 340 , 343 , 355,
356, 363 , 378 ; distribution, 326 ,
330 .

Curculioninae, 343.
Cyathoceridae, mentioned , 324.
Cyathula prostrata Blume, 287.
Cyboc ephalus, 358.

minutus, 340.
tantillus , 340 .

Cyclorrhapha Aschiza, 372.
Schizophora, 372.

Cyclote rinus , 337, 343, 345 ; dis
tribution and habitat, 32(i.

ampliatus, 337.
carinifer , 337 .

Cylapus migratorius, 340 .
Cymato phoridae , mentioned , 354.
Cymba crystallus Haeckel, 60.
Cymbonectes huxleyi , mentioned ,

56 .
Cymbopogon nardus Stapf, 305.
Cy modocea , 422 , 430 , 432 , 433 ,

434,435.
ciliat a Ehrenb. , 263, 295.
isoetifolia A schers ., 263 , 295.
serru lata A schers. and lI'Iagn. ,

263, 295, 305.
Cynipidae, 366.
Cynipoidea, 364 , 366, 369, 370 .
Cynodon Dactylon Pers., 297.
Cynorchis, distribution, 266.

fastigiata Thou., 291 ; distri
bution, 266 (table) .

Cynosorchis fa.stigiata Schltr., 29l.
Cyperus amabilis Baker, 295 .

articulatus Linn., 295, 305;
distribution, 266 (table).

compressus Linn., 295 .
distans Linn. fil., 295 ; dis-

tribution, 266 (table) .
flav idus R etz ., 295.
globosus Au ., 296.
ligularis, 302.
pachyrrhizus N ees, 263 , 295.
p ennatus Lamk., 296.
polystachys Rottb., 296 .
ro tundus Linn. , 295.

Cy phast rea , 405 .
Cyphon , 340, 343 , 359.
Cyrt idae, 371.
Cyrtococcum oxyphyllum Stap],

297 ; distribution, 266 (table) .
Cyrtomychus minor, 340 .
Cystalia monogastrica, mentioned,

56.

Dactyloctenium œgyptiacum
Willd., 297.

regyptium Richt ., 297, 305 .
pilosum Stapf, 297 ; distri

bution, 266 (table), 268.
Dardanus haanii Rathbun, 158.

H eUerii Paulson, 157.
Dascillidae, mentioned, 324.
Dasyproctus, 367.

scotti , mentioned, 367.
Datura alba Nees , 285.

Met el Linn. , 285.
Deckenia, 339 ; mentioned, 452.

nobilis W end l ., 294 .
Deipnopsocus Enderl., mentioned,

219.
Dendrolobium umbellatum W. and

A., 263 , 274.
Dendrophyllia affinis Duncan, 46,

47.
aurantiaca Dana, 46; men

tioned,45.
aurea (Quoy et Gaimard), 46;

mentioned, 43, 44, 45.
boschrnai van der H01'st*, 44.
coar ctata Duncan, mentioned,

47 .
coccinea (Ehrenb.) , 45 .
coccinea Dana, 45.
coccinea van der Horst, 46.
cornigera (Lamk.), 44.
Danœ Verrill, 45, 46.
diaphanaDana,mentioned,44.
ehrenbergiana van der Horst,

45 .



Dendrophyllia [aponiea Rehberg,
44.

japonica van der Horst, 44.
k1unzingeri van der Horst*, 46.
manni Vaughan, 46 ; men-

tioned,43.
merguiensis Duncan , men-

tioned,50.
micranthus (Ehrenb.), 43.
? surcularis Verri Il , 46 , 47.
? tenuilamellosa Verrill, 46.
willeyi van der Horst, 46.
willeyi Vaughan, 46.

Dendrophyllium, distribution, 461.
Dermaptera, 311, :317, 338 , 340 ,

350 .
Dermestidae, 323, 3;')9.
Dermophis, 444.

fiaviventer Ahl , 444.
larvatus Ahl, 444.
sechellensia Boul., 444.

Derodontidae, mentioned, 324.
Derris uliginosa Benth., 263 , 274.
Desmanthus virgatus Willd ., 276 .
Desmodium adscendens DO., 274.

cajanifolium nc., 275.
diversifolium Hems!., 274.
frutescens Schindl., 274.
heterocarpum DG., 263, 275.
heterophyllum DO., 275; dis-

tribution, 266 (table).
incanum no., 274.
polycarpum Baker, 275.
triflorum DO., 275.
--var.heterophyllum Baker,

275.
triquetrum Baker , 275.
umbellatum DC., 274.

Desmometopa inauratum Lamb,
mentioned, 368.

Desmophyes annectans Haeckel ;
58 ; mentioned, 56.

Desroches, 435.
Dexiinae, 373.
Diacantha Harold, 249.

unifasciata (Olivier), 249.
Dianella, distribution, 266 .

ensifolia DG., 293; distribu-
tion, 266 (table).

Diapriidae, 366.
Dicercomorpha, mentioned , 360.
Dioliptera zeylanica Nees var.

N eesii Trim., 304.
Dictyosperma album Ba.lf. fil.,

294.
Dicymba diphyopsis Haeckel, 59;

mentioned, 56.
Diego Garcia, 416.

INDEX

Digitaria sp. ?, 305.
horizontalis Willd., 297,302.
marginata Link, 297.
pruriens Buese, 298; distribu-

tion, 266 (table).
Dimerapterocis Scott*, 9, 33, 343 ;

anatomy, 7; distribution, 4;
mentioned, 35, 360.

apterus Scott* , 35; distribu
tion, 3, 5 ; mentioned, 34.

Dim eria Lehmanni Hack., 305.
Dimerocis Peyerimhoff, mentioned,

35.
Dimophyes arctica Moser, 75.
Diogenes Dam, 156.

costat us Henderson, 156.
Dioryche interpunctata, 342.
Dioscorea alata Linn., 293.

bulbifera Linn. var. anthro-
pophagorum Burkill, 293.

esculenta Burkill , 293.
sativa Baker, 293.
-- var. amthropophaqorum.

A. Chev ., 293.
spinosa Baker, 293.

Diospyros discolor IVilld., 282 .
Diphyablyla hubrechti Lens and

Riemsdijk, 65.
Diphyes acuminata Leuckart, 71.

appendiculata Eschscholtz , 58,
71; mentioned, 55, 57, 59.

arctica Chsm, 58, 75 ; men
tioned, 57.

bassensie Quoy et Gaimard,
65.

bigelowi Browne*, 59, 77 ;
mentioned, 57, 58.

biloba Sars, 67.
bipartite Mayer , 71.
bojani Bigelow, 80 ; affinity ,

79.
cam.panulife ra Gegenbaur, 79.
chamissonis Huxley, 81.
contorta Lens and Riemsdijk,

58, 71 ; mentioned, 57.
dispar Chamisso et Eysen

hardt, 79; mentioned, 55.
fowleri Bigelow, 58, 74 ; men

tioned,57.
gegenba1tri Lens and Riems

dijk,80.
gracilis Bedot, mentioned, 73,

74.
gracilis Gegenbaur, 71.
indica Lens and Riemsdijk,

80.
malayana Lens and Riemsdijk,

80.
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Diphyes mitra (Huxley), 58, 73;
mentioned, 55, 57.

nierstraszi Lens and Riems-
dijk,79.

quadrivalvis Gegenbaur, 66.
sarsii Gegenbaur, 67.
sieboldi Kolliker, 71.
spiralis Bigelow, 59.
subtilis Chun, 70; mentioned,

57.
subtiloides Lens and Riems

dijk, 59, 76; mentioned, 57,
78.

truncata Sars , mentioned, 70,
77,78.

Diphyopsis angustata Agassiz and
Mayer, 79.

amomalia Lens and Riemsdijk,
79.

appendiculata Agassiz and
Mayer, 71.

bojani (Eschscholtz) , 59, 80;
mentioned, 57.

campanulifera Mayer, 79.
chamissonis (Huxley), 59, 81;

mentioned, 57, 80, 82.
compressa Haeckel, 79.
diphyoides Lens and Riems

dijk, 73, 74.
dispar (Ghamisso et Eysen

hardt), 59, 79 ; aflinity, 80;
mentioned, 55, 57, 81, 82.

mitra Huxley, mentioned, 55,
72.

mitra Bigelow, 73.
weberi Lens and Riemsdijk,

81.
Diplodactylus, 445 .

inexpectatus Stejneger, 445 .
Diplophysa inermis Gegenbaur, 59.
Diptera, 311 , 316, 317, 320, 321,

340,343,346,349,374,378,380,
381; distribution, 331, 454;
mentioned, 366, 385.

Discolbe quadrigata Haeckel, 59;
mentioned, 56.

Discolomidae, 323.
Disperis tripetaloides Lindl., 291;

distribution, 266 (table).
Distichopora, 412.

violacea Pall., mentioned, 461.
Distribution of the land and marine

fauna, concluding remarks on,
by J. Stanley Gardiner, 447
464.

Dittelasma rarak Hook. fil., 273.
Diversicornia, 358.
Dixidae, 371.



472

Dodonsea viscosa Linn. var. vul
garis Benth. f. burmanniana
Radlk., 263, 273.
-- f. repanda Radlk., 263,

273.
viscosa Baker, 273.

Dohrniphora, 372.
Dolichoderinae, 366.
Dolichopodidae, 346, 368, 369,

371.
Dolichos Lablab Linn., 275.
Doramasia bojani Chun, 80.

picta Chun, 79, 80.
pictoides Lens and Riemsdijk,

80.
Dorylinae, 366.
Dorypteryx Aaron, 221.

pallida Aaron, 221.
Dracaena sp., mentioned, 338.

angustifolia Roxb., 293.
Drepanidae, mentioned, 354.
Drosophilidae, 368, 372, 373.
Dryinidae, 366.
Drymaria cordata TVilld., 270.
Dryocoetes, 363.
Dryopidae (Parnidae), mentioned,

324.
Dryopteris, distribution, 301.

extensa O. Ktze., 306.
sophoroides O. Ktze., 306.
unita, 302.

Durantia repens Linn., 286.
Dynastinae, 364.
Dytiscidae, 323, 340, 357, 379;

mentioned, 362.

Echinochloa colona Link, 298.
Echinoderma, distribution, 456,

463.
Echinopora, 408, 409.
Echmepteryx Aaron, 229, 239;

mentioned, 225.
acutipennis Enderl. *,231,239.
œsculanus Enderl. *, 229, 239.
hageni (Packard), 229.
hieroglyphica Enderl. *, 230,

239; habitat, 208.
maculimargo Enderl. *, 230,

239.
Echthromorpha rufa Cam., 365.
Ectopsoous McLachlan, 218, 239.

ferrugineiceps Enderl., 218,
239; mentioned, 207.

Ectrephidae, mentioned, 324.
Edaphus africanus, 340.
Egmont Atoll, 412.
Eidoreus, 358.

minutus, 328.

INDEX

Eka Maulik*, 244.
nigra M aulik*, 244.

Elachistidae, mentioned, 354.
Elastrus aldabrensis, mentioned,

361.
Elateridae, 323, 340, 356, 360;

mentioned, 324.
Eleocharis capitata R.Br., 305.

plantaginea R.Br., 295.
plantaginoidea TV. F. Wight,

295; distribution, 266
(table).

variegata Presl, 295; distribu-
tion, 266 (table).

Elephantopus scaber Linn., 281.
Eleusine indica Gaertn., 298, 305.
Elytropachys, mentioned, 260.
Embioptera, 311, 317, 320, 351.
Emilia sonchifolia DC., 281.
Empheriella Enderl., 219, 239.

denervosa Enderl., 219, 239;
habitat, 208.

Empididae, 368, 371.
Enderlein, G., Die Copeognathen

Fauna der Seychellen, 207-240.
Endomychidae, 323, 340, 358;

mentioned, 324.
Endopachys grayi M.-Edw. et

Haime,51.
Enes, 362.
Enhalus acoroides L. C. Rich., 263,

291.
Enicmosoma sp., 340; mentioned,

331.
punctum, mentioned, 331.

Ennearthron Mellié, 9, 35; ana
tomy, 7; distribution, 4; sexual
characters, 8.

cucullatum M ellié, 36, 37;
distribution, 3, .5; sexual
characters, 8.

pulchellum Scott*, 35, 3fj;
distribution, 4, 5; sexual
characters, 8.

Enoplotettix, 346.
Entada scandens, distribution,

264.
Enteropneusta, mentioned, 447.
Enteropogon melicoides Nees, 298 ;

distribution, 2fj6 (table).
Entomological Bibliography, 384

389; Errata and Addenda, 389
391.

Entomostraca, mcntioned, 452.
Eosilla Rib., mentioned, 219.
Ephemeroptera, 311, 317, 319,

352,382.
Ephydridae, 368, 372, 373.

Epibulia monoica Chun, 69.
ritteriana Haeckel, 59; men

tioned,56.
Epidendrum polystachys Thou.,

mentioned,292.
Epilachninae, 359.
Epirrhamphus, mentioned, 343.
Epizoanthus, mentioned, 161.
Eragrostis ciliaris Link, 298.

laxa Baker, 298.
pilosa Beauv., 298.
riparia Steud., 298, 305; dis

tribution, 266 (table).
tenella Roem, and Schult., 298,

305.
tenella Baker, 298.

Eriopus maillardi, mentioned, 338.
Eristalodes, 372.

sechellarum, 340; habitat, 341.
Erotylidae, 323, 324, 340, 358.
Errata to Entomological Reports,

389-391.
Ersœa anqustata Agassiz and

Mayer, 79.
bojani Chun, 80.
compressa Haeckel, 79.
lessoni Mayer, 79.
picta Chun, 80.
truncata Will, 59.

Eryonidae, mentioned, 460.
Erythrina indica Lamk., 275.

variegata Linn. var. orientalis
Merr., 275.

Erythroxylon sp., mentioned, 338;
distribution, 302.

Erythroxylum laurifolium Baker,
272.

sechellarum O. E. Schultz, 272.
Esthiopterum subsignatum, 351.
Eucnemidae, 323.
Eucoilinae, 366.
Euconnus senex, mentioned, 385.

seyohellensis, 340.
Eucycloteres, 343.
Eudoxia (Diphyes) appendiculata

Bigelow, 73, 74.
bojani Eschscholtz, 80.
campanula Lens and Riems-

dijk,73.
cuboules Leuckart, 63.
lessoni Huxley, 79.
trigonœ Gegenbaur, 62.

Eudoxoides sagittata Huxley, 73.
Eugenia sp., 265.

aquea Burm. fil., 277.
[ambes Linn., 277.
malaccensie Baker, 277.
sechellarum Baker, 277.



Eugenia uniflora Linn., 277.
Wrightii Baker, 277.

Euglossidae, 367.
Eugnoristus braueri, 338, 363.
Eukrohnia Ritter-Zahony, 104.

fowleri Ritter-Zahony, men
tioned, 104.

hamata(Mobius) , 104 ;affinity,
105 ; distribution, 108, 116.

richardi Germain and Joubin,
104 ; distribution, 108, 116 ;
mentioned, 94.

subtilis Michael , 106.
Eulophia sp., distribution, 269 .

seychellarum Rolfe, 291.
Eumenes alluaudi , 335, 346, 366 ;

mentioned, 367.
maxillosus, 335 ; mentioned ,

366.
Eumenidae, 365, 366.
Eumolpinae, 362; distribution and

habitat, 327.
Eunotomqia Masi, 366 .

festiva Masi, 366.
Eupagurus Brandi, 162.

carpoforaminatus Alcock, 162.
-- var. nephromma Alcock,

162.
janitor Aleock, 162.
megalops Stimpson var. carpo

foraminata Alcock, 162.
Eupatorium triplinerve Vahl , 304 .
Eupetersia, 367.

scotti, 367.
Euphorbia heterophylla Linn.,

289.
hirta Linn., 289, 305.
microphylla H eyne, 289.
pilulifera Baker, 289.
prostrata Ait. , 289.
pyrifolia Lamk. , 28f1 : distri

bution' 266 (table).
thymifolia Linn. , 289, 305.

Euphyllia, 409.
Euploea mitra, 346, 354.
Euponera melanaria Emery var.

macra Emery, 335.
Eupsammia regalis Alcock, men-

tioned,48.
Eupsammidœ, 43-53.
Eupterotidae, mentioned, 354.
Eurycratus, 358.
Eurygenius fragilicornis, 347.
Eutermes nigrita, 334.

-- subsp. mahéensis, dis
tribution, 334.

Euxestus, 358.
parki,340.

TRANSACTIONS, VOL. XIX.

INDEX

Evaniidae, 365.
Excœcaria benthamiana Hemel.,

289.
Exogaster hemimelaena, men

tioned, 331.

Farquhar, the reefs of, 432.
Fauna, land and marine, conclud

ing remarks on the distribution,
by J . Stanley Gardiner, 447-464.

Favia, 405 , 409, 414, 432.
doreyensis, 407.
orbita, mentioned, 405.
pentagona, mentioned , 405.
versipora, 407.

Ficus benghalensis Linn., 290.
Bojeri Baker, 290 ; distri

bution, 266 (table).
consimilis Baker, 290 ; distri

bution, 266 (table).
nautarum Baker, 290, 305;

distribution, 266 (table).
retusa Linn. var. nitida K ing ,

290.
rubra var. sechelleneis Baker,

290.
sechellarum Summerhayes,

290.
Figulus, 364.

seychellensis, 337.
striatus, distribution, 334.

Fimbristylis, distribution, 302.
annua Roem. and Schult. , 295.
complanata Link, 296.
- - var. Kraussiana O. B.

Clarke, 296.
diphylla Vahl, 295.
glomerata Nees, 296.
miliacea Vahl, 296.
sechellens is Baker, 295.
spathacea Roth. , 263, 296,

305.
Flacourtia indica l1ferr., 270.

ramont chi L 'Hérit., 270.
Flagellaria indica Linn., 294 ; dis

tribution, 266 (tabl e).
Flemingia strobilifera R.Br., 275.
Flora of the Chagos Archipelago,

by J . C. Willi s and J. Stanl ey
Gardiner, 301-306 ; concluding
remarks on distribution, 450.

Fluggea virosa Baill., 289 ; distri-
bution , 266 (table).

Foraminifera, distribution, 457.
Formicinae, 366.
Formicoidea, 366.
Fornax, 360.
Forskalia tholoides Haeckel, 59.
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Fülleborniella Enderl., 211, 239.
comorensis Enderl., 211, 239;

mentioned, 207.
Fulvius pictus, 340.
Fungia, 406.
Fungiidae, mentioned, 458.

Galathea Fabricius, 123.
aculeataHaswell, affinity, 133.
aegyptiaca Paulson; men

tioned, 124.
affinis Ortmann, affinity, 125.
australiensis Stimpson, 123 ;

mentioned, 125.
brevimanus Paulson, men-

tioned, 124.
consobrina, affinity, 128.
corallicola Haswell, 123, 124.
deflexifrons Haswell, 133, 134.
elegans Adams and White, 133.
formosa, affinity, 128.
gardineri Laurie*, 131 ; men-

tioned , 121.
grarulirostris Stimpson, 133,

134.
integra Benedict, 135; distri-

bution, 121.
integrirostris, affinity, 135.
laevirostris Balss, 135.
longimanus Paulson, men-

tioned, 124.
longirostris Dana, 133, 134.
magnifica Haswell, affinity,

130, 131 ; mentioned, 121.
mauritiana Bouvier, 125; affi

nity , 128.
providentia Laurie* , 125 ;

mentioned, 121.
seiosa Balss, 130.
spinosorostris Dana , 124.
spinulifera Southwell, 124.
submagnifica Laurie* , 128 ;

mentioned, 121.
tridentata E smark, 139.

Galathodes tridentatus M.-Edw. and
Bouvier, 139.

Galeolaria auriantiacea Vogt, 66.
australis Quoy et Gaimard, 58,

67 ; affinity , 70 ; mentioned,
57.

biloba Sars, affinities, 67, 68.
biloba Lens and Riemsdijk,

67.
campanella Moser, 58.
chuni Lens and Riemsdijlc,

58, 70; affinities, 67, 68;
mentioned, 57.

filiformis Leuckart, 66.



474

Galeolaria monoica Ghun, 58, 69;
mentioned, 57.

quadridentata Quoy et Gai
mard, 58,67 ; mentioned, 57.

quadrivalvis (Blainville), 58,
66; mentioned, 58, 67.

subtilis (Ghun), 58, 70.
truncata Sars, mentioned, 75,

77.
Galerucinae, 362; distribution and

habitat, 327.
Gambrella Enderl.*, 221, 239.

pilipennis Enderl.*, 221, 239.
Gardenia Annœ Wright, 280.
Gardiner, J. Stanley, The Reefs

of the Western Indian Ocean.
1. Chagos Archipelago; II. The
Mascarene Region, 393-436 ;
Concluding remarks on the dis
tribution of the land and marine
fauna, with a list of the water
temperature observations, 447
464; see Willis, J. C.

Garnotia, distribution, 266.
sechellensis Hubbard and Sum-

merhayes, 298.
Gastonia sechellarum Harms, 279.
Gastropoda, distribution, 463.
Gehyra, 445.

mutilata (TViegmann), 446.
Gekkonidae, 445.
Geomyzidae, 372, 373.
Geonemertes arboricola, men-

tioned, 341.
Geopanax procumbens Hemsl.,

265,279.
Georyssidae, mentioned, 324.
Gephyrea, mentioned, 448.
Gleba hippopus Forskal, 61.
Gleichenia dichotoma, mentioned,

338.
Glinus oppositifolius Aug. De.,

279.
Glipa tricolor TVied., mentioned,

361.
Glyphodes amicalis, 334.

sericea, 338.
stolalis, 334.
subamicalis, 334.

Gnathelops, 337.
chatanayi, mentioned, 331.
-- subsp, pedestris, men

tioned, 331.
Gomphandra Baker, 273.
Gomphocarpus cornutus Decne.,

283.
Goniastrea,405.

planulata, 407.

INDEX

Goniolithon, 404, 408, 409, 415,
425,432.

Goniopora, 409.
Gonomyia aldabrensis Edwards,

mentioned, 368, 369.
Gonotrachelus, 343.
Gossypium barbadense Linn., 303.

mexicanum Tod., 271.
Graeffea, 350, 377.
Gramineae, mentioned, 370.
Graptophyllum pictum Griff., 285.
Grisollea Thomassetii Hemsl., 273.
Gryllapterus, 342.
Gryllidae, 342; distribution, 332;

habitat, 346.
Guazuma tomentosa H.B.K., 271.
Guettarda speciosa Linu., 263,

280, 304; mentioned, 338.
Gymnopis multiplicata Peiers,

444,445.
Gynandromyia, 373.
Gynandropsis pentaphylla DG.,

270.
Gynura sechellensis Hemei., 281;

mentioned, 337.
Gypsina, 412.
Gyrinidae, mentioned, 324.

Hadraule (Thoms.) Reitter, 14.
Hadronotus saxatilis, mentioned,

366.
Hœmatoxylon campechianum

Linn., 276.
Hagenulus, 319, 352.
Halictus aldabranus, 367.

mahensis, 367; distribution,
331.

-- race praslinensis, 331.
Halimeda, 407, 408, 409, 410, 415,

419,420.
opuntia, 408.

Haliplidae, mentioned, 324.
Halobates alluaudi, mentioned,

312.
Halophila ovalis Hook. fil., 263,

291.
ovata Baker, 291.

Halopyramis adamantina Chun,
60.

Halticinae, 362; distribution and
habitat, 327.

Hapalips, 358.
championi, 340, 341; men

tioned, 331.
scotti, 338, 340; mentioned,

331.
Haptoncus, habitat, 333.

obscurus, 340.

Harvey, E. J. W., see Burfield,
S.T.

Hebridae, 352.
Hecamede lacteipennïs Lamb.,

mentioned, 368.
Hedychium coronarium Kœnig,

292.
Heliopora, 406, 407, 408, 409, 412,

414, 423, 432, 433.
Heliotropium indicum Linn., 283,

304.
Helochares melanophthalmus, dis

tribution, 334.
-- var. seychellensis, habi-

tat, 334.
Helodidae, 323, 340,343,359.
Heloridae, 366.
Helospora flavescens Jack, men-

tioned, 281.
Helotidae, mentioned, 324.
Hemerobiidae, 353.
Hemidactylus, 445.

frenatus Dum. and Bibr., 445.
mabouia Moreau. de Jonnés,

445.
Hemipsocus Selys-Longchamps,

211, 239; mentioned, 210.
africanus Enderl., 211, 239;

mentioned, 207.
Hemiptera, 311, 316, 317, 320, 321,

337, 340, 342, 347, 352; distri
bution, 453, 454; mentioned,
385.

Hepialidae, mentioned, 354.
Heriades, 367.
Heritiera littoralis Ait., 263, 271.
Hernandia ovigera Linn., 263, 288,

305.
peltata Meisn., 288.

Herpestis Monniera H.B.K., 304;
mentioned,417.

Herse convolvuli, mentioned, 338.
Heteroceridae, 359; mentioned,

324.
Heterolitus thoracicus Eleui., men-

tioned, 333.
Heteromera, 361.
Heteroneuridae, 372.
Heteropogon contortus Beauv.,

298.
Heteropsammia cochlea (Spengler),

51.
geminata, mentioned, 51.
michelini M.-Edw. et Haime,

51.
Heteropeocus Verrill, 220.
Heteroptera, 317, 321, 342.

Gymnocerata, 353.



Hibiscus, distribution, 302.
Hornei Baker, 271.
liliiflorus Cav., 271.
physaloides Guill. and P err.,

271.
Rosa-sinensis Linn., 271.
schizopetalus Hook. fil., 271.
surattensis Linn., 271.
tiliaceus Linn., 263, 271, 303.

Hieroxestis, 354 ; distribu tio n, 327.
Himatinum rugipenn e, 337.
Hippoboseidae, 373.
Hippopodius gleba Leuckart, 61.

hippopus (Forsklll) , 58, 61 ;
mentioned, 57.

luieus Vogt, 61.
neapolitanus Kolliker, 61.
serratus Moser, 58.

Hippotion aurora, mentioned , 338.
esen, 338.

Hispinae, 340, 355, 362 ; distri
bution and habitat, 327, 332.

Histeridae, 323, 343, 357.
Hololeptoblatta, distribution and

habitat, 330, 341.
minor, 340.
pandanicola, 340.

Holothuriae, mentioned, 448.
Homalopteryx scotti Sh elford ,

mentioned, 341.
Homalorrhynchus versehaffelt iae,

340.
Homoptera, 316, 317, 321, 372.
Horst, C. J. van der , Madreporaria:

Eupsammidre, 43-53.
Hovatoma, 362.
Hybotinae, 371.
Hydrocorallinae, distribution, 456.
Hydrocotyle asiatica Linn., 279.
Hydroids, distribution, 456, 459,

461.
Hydrometridae, 342, 353.
Hydrophilidae, 323, 3..10, 34:3 , 359.
Hydrophorinae, 372.
Hydrophorus praecox L ehrn., men-

tioned, 368.
Hydroscaphidae, mentioned , 324.
Hyllisia, mentioned, 362.
Hylobiina, mentioned, 3ti3.
Hymenoptera, 311, 316, 317, 320,

321,327,331,333,335,343,346,
349, 364, 374, 382 ; distribution,
331,453,454 ; mentioned, 371.

Hyparrhenia rufa Sta p] , 298.
Hypogeophis, 444.

alternans Stejneger, 444.
brevis Boul., 444.
rostratus (Cuvier), 444.

INDEX

Hypolytrum latifolium Baker, 297.
mauritianum Diels, 297.
seychellense C. B. Clarke, 296.

Hypopentarthrum, mentioned,
331.

microcephalum, 340.
Hypoxis rhizophylla Baker, 293.

Ichneumonidae, 364, 365.
Ichneumoninae, 365.
Idiobdella seych ellensis , men

tioned, 341.
Idobrium, 362.

sechellarum, 337.
II1aphanus, mentioned, 357.
Irnbricaria sp. Baker, 282.

sechellarurn Oliv ., 282.
Impatiens balsamina Linn., 272,

303.
Gordoni Horne, 265,272.
Thomassetii Hook. fil ., 265,

272.
Indigofcra argentea Baker, 275.

suffrut icosa suu., 275.
Indokingia crassa Hemsi ., 279.
Insect fauna of the Seychelles and

adjacent islands, 307-391.
Insecta, distribution, 453.
Intsia bijuga O. Ktze., 263, 276,

303.
Ipidae, 363, 377.
Ipomsea Batatas Poir., 284, 304.

cairica Sweet, 284.
cairica Baker, 284.
cymosa Baker , 284.
denti culata, mentioned , 304.
digitata Linn., 284.
glaberrirna Bojer, 284.
gracilis House, 284.
hederacea Jacq. , 284.
Hornei Baker, 284.
leucantha Baker, 284.
littoralis Blume, 263, 284, 304.
N il Roth, 284.
obscura Ker. , 284.
paniculata R. Br. , 284.
peltata Choisy , 284.
pes-caprœ Roth, 263, 284, 304.
sinuaia Orteg., 284.
turpethum. Baker , 284.
venosa Roem . and Schult , 284 ;

distribution, 266 (table).
Iridotaenia , mentioned , 360.
Isehœmum barbaium. Baker, 298.

heterotriehum Hack., 298.
Isolepisma, mentioned, 350.
Isopoda, distribution, 454, 457.
Isoptera, 311, 317, 320, 334, 351.
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Iso toma longiflora Presl, 282.
Issinae, 364.
l vinga typica Distant, 364.
Ixora coccinea Linn., 280 .

Finlaysoniana Wall., 280.
pudica Baker, 280.
sericea Baker, 281.

Japygidae, 350.
Jasminum auriculaturn Baker, 282.

azori cum Linn., 282.
mauritianum Bojer, 282; dis

tribution, 266 (table).
sambac A it., 282.

Jatropha Curcas Linn., 289.
Jussiœa suffruticosa Linn., 278.
J usticia Gardineri Turrill, 286;

distribution, 269.
Gendarussa Burm, fil., 286;

distribution, 266 (table).

Ke eta Maulik*, 245.
aldabrana Maulik*, 246.
fryeri M aulik* , 247.

Kolbea B ertkau, 211, 239.
fenestristigma Enderl.*, 211,

239.
K rohnia Langerhans, 104, 106.

Strodtmann, 106.
hamata Fowler, 104.
pacifica Aida, 106, 107.
subtilis Fowler, 106.

Krohnitta Ritter-Zahony, 106.
subt ilis (Grassi) , 106; distri

bution, 117.
Kyllinga brevifolia Rottb ., 296 .

monocephala Rottb., 296, 305.
-- var. brevifolia Baker,

296.
polyphylla Willd., 296; dis

tribution, 266 (table).

Labidura riparia, distribution, 351.
Lactuca indica Baker, 281.

mauritiana Poir., 281.
LaemopWoeus propior, 338.
Lagriidae, mentioned, 324.
Lamellicornia, 364.
Lamiinae, 362.
Lamprosominae, mentioned, 362.
Lampyridae, 323, 356, 359.
Land and marine fauna, con

cluding remarks on the distri
bution, by J. Stanley Gardiner,
447-464.

Lantana Camara Linn., 286.
lilacina Baker, 286.

Lasianthera Baker, 273.
6X-2
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Lasiocampidae, mentioned, 354.
Latania Commersonii Gmel., 294.
Lathridiidae, 323, 355, 359.
Laurie, R. D., Anomura, 121-167.
Ledomyia styloptera, mentioned,

370.
Leonotis nepetifolia R. Br., 287.
Lepidodactylus, 446.

lugubris (Duo». and Bibr.),
446.

Lepidopsocidae, 351.
Lepidopsocus Enderl., 237, 239.

fasciatus Enderl.*, 238, 239.
nepticulides Enderl., 237, 239;

mentioned, 207.
ochreus Enderl.*, 238, 239.

Lepidoptera, 311, 316, 317, 320,
321, 327, 332, 334, 338, 340,
353, 378, 380, 381, 382; distri
bution, 453, 454.

Leptastrea, 405, 409.
Leptidae, 371.
Leptinidae, mentioned, 324.
Leptoseris, distribution, 462.
Lepturus repens R.Br., 263, 298,

305.
Leptusa longicollis, 340.

tropica, 340.
Lepydnus, mentioned, 343.

nepenthicola, mentioned, 385.
Leucœna glauca Benth., 276.
Leucas aspera Link., 287.

lavandulœfolia Sm., 287.
Limacodidae, mentioned, 354.
Limnophora fasciolata Stein, men

tioned, 368.
Lindernia crustacea F. Muell.,

285.
Liparis flavescens Lindl., 292; dis

tribution, 266 (table).
seychellarum Kraenzl., 292.

Lipeurus subsignatus Giebel, 351.
Lippia nodiflora Rich., 263, 286,

304.
Lispinus impressicollis, 340.

specularis, 340.
Listrostachys aphrodite Balf. fil.

and S. Moore, 292.
Lithophaga, 408, 433.
Lithophyllum, 398, 404, 405, 406,

408,409,410,412,414,415,418,
422, 424, 425, 426, 428, 430,
432,435.

Lithothamnion, 396, 412, 436;
distribution, 462.

Lithurgus, 367.
Litsea glutinosa O. B. Robinson,

288.

INDEX

Lobelia radicans Thunb., 282.
Lobophyllia, 408, 409.

aurea Quoy et Gaimard, 46,
47.

corymbosa, 407.
Lochnera rosea Rchb., 283, 304.
Lodoicea, 330, 339; mentioned,

331,337.
maldivica Pers., 294, 330,

340; distribution, 268.
sechellarum Labill., 294, 330,

340.
Lonchaeidae, 372.
Lonchopteridae, 372.
Lonchotus astovensis, mentioned,

364.
Longitarsus Latr., 259, 362.

abdominalis All., affinity, 260.
belgaumensis Jacoby, affinity,

260.
gardineri M aulik*, 259.
lycopi Foudras, affinity, 260.
melanocephalus De Geer, affi-

nitY, 260.
nigripennis Motsch., affinity,

257.
sutura-nigra Motsch«, affinity,

260.
suturellus Duft., affinity, 260.

Lophopinae, 364.
Loranthus sechellensis Baker, 288.
Loxopholia Enderl.*, 225, 239.

annulitibia Enderl.*, 225, 227,
239; mentioned, 235.

argentofasciata Enderl. *, 225,
227, 239.

hartmeyeri (Enderl.)*, men-
tioned, 225.

hebes Enderl.*, 225, 228, 239.
nigra Enderl.*, 225, 226, 239.
pinnula Enderl.*, 225, 239.

Lucanidae, 323, 356, 364.
Ludia, distribution, 266.

sessiliflora Lamk., 270; distri
bution, 266 (table).

Ludwigia jussiseoides Desr., 278;
distribution, 266 (table).

Lumnitzera racemosa Willd., 263,
277.

Lychnagalma utricularia Claus,
mentioned, 56.

vesicularia, mentioned, 56.
Lycognathophis, 446.

seychellensis (8chlegel), 446.
Lyctidae, 323, 360.
Lymexylonidae, 323, 359.
Lynchia maura, 373.
Lyonetiidae, 354, 378.

Maba seyohellarum Hiern, 282.
Mabuya, 446.

sechellensis (Dum. and Bibr.),
446.

wrightii Boul., 446.
Machilidae, 350.
Macroglossum corythus, men

tioned, 338.
Macroteleia flavigena, mentioned,

366.
versicolor, mentioned, 366.

Macrotoma, 362.
wrightii, mentioned, 384.

Madrepora, 409.
flexuosa Ellis and Solander,

mentioned,47.
Madreporaria, distribution, 45.6.
Madreporaria: Eupsammidœ, by

C. J. van der Horst, 43-53.
Maheella Enderl.*, 208, 239.

angustifrons Enderl.*, 209,
239.

Iœvidorsum Enderl.*,208,239.
Mahenes, mentioned, 362.
Malacodermidae, mentioned, 324.
Mallophaga, 311, 317, 318, 351.
Mallotus sp. Baker, 289.
Malvastrum eoromandelinum

Garcke, 303.
Mangifera indiea Linn., 274.
Manihot utilissima Pohl, 289, 305.
Manotinae, 370.
Mantidae, 350.
Mantispidae, 353.
Mareta depressiceps, 340.
Marine fauna, concluding remarks

on distribution, by J. Stanley
Gardiner, 447-464.

Mariseus, distribution, 302.
Dregeanus K unth, 296; dis

tribution, 266 (table).
panieeus Vahl, 296; distri

bution, 266 (table).
pennatus M errill, 263, 296,

305.
rufus B.B.K., 296, 305.
umbellaius Vahl, 296.

Masaridae, 367.
Mascarene Region, the reefs of, by

J. Stanley Gardiner, 426-436.
Mastigus spinicornis, mentioned,

325.
Matthews, D. J., Physical Oceano

graphy, 169-205.
Maulik, S., Coleoptera, Chrysome

lidœ: Eumolpinœ, Galerucinœ
and Halticinœ, 241-260.

Mauritius, the reefs of, 430.



Mausoleopsis, 364.
Mecoptera, 311, 317, 319, 382.
Medon cephalotes, 340.

testeceomarginatus, 340.
Medusa utriculus La Martinière,

84.
Medusagyne oppositifolia J . G.

Baker, 265, 270; mcntioned, 333.
Megachile, 367.
Megalixalus, 445.

seychellensis (T schudi), 445.
Megaloptera, 353.
Megapenthes difforrnis, mentioned,

361.
Meibomia cajanifolia O. Ktze., 275.
Melanagromyzasimilis Lamb , men 

tioned, 36S.
Melandryidae, 323 , 361.
Melanitis leda, distribution and

seasonal forms, 336.
Melanoxanthus, mentioned, 3UO.

puerulus, 334 ; mentioned,
360.

-- var. cribricollis, distri
bution and habitat, 334.

Melasidae, 323, 356, 360; men
tioned, 324.

Melastoma, distribution, 266.
malabathricum Linn. , 278 ;

distribution, 266 (table).
sechellarum Naud. , 278.

Melia Azederach Linn. , 272, 303.
Melittomma insulare, 338, 359.
Mellinidae, 367.
Meloehia betsiliensis Baker, 271.

pyramidata Linn., 272.
Meloidae, mentioned, 324.
Melolonthinae, 364.
Melothria maderaspatana Cogn.,

279.
Melyridae, 323, 359 ; mentioncd ,

324.
Membracidae, 352.
Memecylon Elreagni Blume, 265,

278.
Menius Chap., affinity , 245.
Merremia dissecta Hallier fil., 284.

peltata Merr., 284; diatribu
tion, 266 (table).

Mesochria scottiana, 370.
Mesotrichia, 367.

caffra, 335.
incerta seychellensis, habitat,

335.
Mesovelia, 342.

orientalis Kirk., mentioned,
342 .

Mespilodaphne 1 Baker, 290.

INDEX

Metachanda,354 ;distribu tion,327.
Metachandidae, 354, 378 ; distri

bution, 327.
Metatheca, 359; distribution, 327.
Metophthalmus albofasciatus Reit

ter, mentioned, 220.
Microhimatium, mentioned , 331.

pubescens, 340.
Micromalthidae, mentioned, 324.
Micromus timidus Hagen, men

tioned, 353.
Micronecta sp ., mentioned, 353.
Micronoemia, 337 ; mentioned, 362.

albosignata, 337.
bifasciata, 337.
glauca , 337 ; distribution and

habitat, 332.
Micropezidae, 372, 373.
Microplatymerus lodo iceivorus,

340.
Micropterygidae, mentioned, 354.
Microstylis seycheUarum Schltr. ,

292.
Thomassetii Rolfe, 292.

Microvelia, 342.
Milichiidae, 372.
~fiUepora, 400 , 404, 406, 407, 408,

409, 412, 414, 432, 433.
Mimosa pudica L inn. , 276.
Mimusops spp., 267.

decipiens H ernsl., 265, 282.
Hornei Hartog, 282.
sechellarum Hemsl., 282.
Thomassetii Hemsl ., 282.

Mirabilis jalapa Linm ., 304.
Mirosternus, 359.
Mollugo Sperqula Linn., 279.
MoUusca, distribution, 453, 456,

463.
Momordica Charant ia Linn., 279,

303.
Monanus ornatus , 338.
Monommidae, 362, 364.
Monomorium fossulatum Emery

subsp. secheUense Emery, 335,
l\Ionophyes çracilis Claus, 59.

irreqularis Chun, 70.
princeps, mentioned, 56.

Monotomidae, 323, 358.
Montipora, 406, 407,409,410,420,

432.
MordeUa peregrinator Champion,

mentioned, 361.
Mordellidae, 323, 361.
Mordellistena coleae, 337.
Morinda citrifolia Linn., 263, 280,

304; mentioned, 338.
oleifera Lamk., 304.
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Moringa oleifera Lœmk., 274.
pterygosperma Gaertn., 274.

Morus indica Linn., 290.
Mucuna atropurpurea Baker, 275.

gigantea DO., 263, 275.
Muggirea arctica, mentioned, 58.

huxleyi Haeckel , 58; men
tioned,56.

kochi Will, mentioned, 77,
78.

kochi Bigelow, 77.
spiralis (Bigelow), 58, 59;

mentioned, 57.
Munida Leach, 135.

alcocki Southwell, 138.
caribaea A . M .-Edw., men

tioned, 121.
comorina Alcock and Ander

son, 135 ; distribution, 121.
elegantissima de Man, 138.
heteracantha Ortmann, 135,

138.
honsliuensis Benedict, 135,

138.
japonica Stimpson, 135.
-- var. heteracantha Bolee,

135, 137.
saqamiensis Doflein, 135, 138.
tricarinata Alcock, 138.

Munidopsis Whiteaves, 139.
(Galathodes) tridentata (Es

mark), 139 ; distribution,
121.

Musca, 373.
albomaculata, 373.
domestica, 373.
fasciata, 373.
humilis, 373.

Muscidae, 368, 373.
Muscinae, 373.
Mutillidae, 367.
Mycetaeidae, 323 ; mentioned, 324.
Mycetophagidae, 323, 358.
Mycetophilidae, 368 , 370.
Mycetophilinae, 370.
Mycteromimus, 361.

insularis, 337.
Mydaidae, 371.
Myriapoda, mentioned , 447.
Myrmeleonidae, 353 .
Myrmicinae, 366.
Myrsine capitellata Baker, 282.

Najas setacea Rendle, 263, 295.
Naucoridae, 353.
Nectophryne, mentioned, 445.
N ectophysa wyvillei Haeckel, 83.
Nematocera, 368, 369.
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Nematopagurus A. M.-Edw. et
Bouvier, 16!.

muricatus (Henderson), 16l.
Nemeobidae, mentioned, 354.
Nemertea, distribution, 456.
Nemestrinidae, 37l.
Nemopteridae, 353.
Neoperla, mentioned , 319.
Neoschimpera heterophylla Hemsl. ,

280.
Neowormia ferruginea Hutch , and

Summerhayes, 267, 270 ; men 
tioned, 314, 337.

Nepenthes, distributi on, 266 ; men
tioned, 385.

Pervillei Blume, 288 .
Wardii Wright, 288.

Nephrodium unitum, 302.
Nephrolepis biserrata Schott, 306.

cordifolia Presl., 306.
Nephrosperma, 339.

Van-Houtteana Balf. fil ., 294.
Nepticulomima Enderl. , 222, 239.

essigkeana E nderl., men-
tioned, 223.

scottiana Enderl.*, 222, 239.
Neriinae, 372.
Nerius alluaudi, mentioned , 373 .
Neseuthia, distribution, 327.

minor, 340.
polita, 340 .

Nesohispa lambaciras, 340.
Nesohoplia senecionis, 337, 347 .
Nesolathrus typicus, 328.
Nesomantis,445.

thomasseti Boul. , 445.
Nesotheca, 347, 359 ; distribution,

327.
Neuroptera, 311, 317, 320, 338,

353.
Nicolaia imperialis Horan, 292.
Nisia fuscofasciata, 337.

maculosa, 337.
Nitidulidae, 323, 340, 358.
Nodostoma M ot.sch., affinity, 242.
Noemia, 362.
Nomadidae, 367 .
Nomioides, 367.
Northea, distribution, 266; men

tioned, 314, 318, 329, 337, 338,
45l.

confusa H emsl. , 282.
Homei Pierre, 267, 282.
seychellana Hook. fil., 282 .
seychellarum, 267.

Nosodendridae, mentioned, 324.
Notiophygidae,323,340,358; men

tioned, 324.

INDEX

Notodontidae, mentioned, 354.
Notogonia, 367.

seychellensis, 346.
Nycteribia fryeri, mentioned, 373.
Nycteribüdae, 373.
Nyssonidae, 367.

Obrium, mentioned , 362.
nitidicolle, 337.

Ochrosia borbonica Baker, 283.
parviflora G. Don, 263, 283,

304.
Ocimum BasilicumLinn., 287, 304 .

gratissimum Linn., 287.
sanctum L inn ., 287.

Octotemnus opacus JIaue, foot
note,6.

Oculina coccinea Ehrenb., 45.
Odonata, 311, 317, 320, 334, 346,

352, 384 ; distribution, 453:
mentioned,355.

Odyneru s, 365, 366, 381.
seychellensis, mentioned , 367.

Oedemeridae, 323, 324, 361.
Œoniella aphrodite Schltr., 292:

distribution, 266 (table) .
polystachys Schltr., 292.

Oestridae, 372.
Oinophila, 354.
OldenIandia corymbosa Linn., 280.

goreensis Summerhayes , 280.
Homei Baker, 265, 280 ; dis

tribution, 269.
macrophylla DG., 280.
trinervia Baker , 280.

Oligotoma, 351 .
Oodemas, distribution, 326.
Ophiocaulon cissampeloides Baker,

279 .
Ophioninae, 365.
Oplismenus composit us Beauv.,

298; distribution, 266 (table).
Orbicella, 432.
Orbitolites, 403.
Orbulina, 403.
Oriscelio , 366.
Orphnephilidae, 37l.
Ortalidae, 368, 372, 373.
Orthocentrus protuberans var.

deletus, habitat, 335.
Orthoptera , 311, 317, 320, 332,

334, 340, 342, 346, 350 ; distri
bution, 453, 454 ; mentioned,
355, 360, 377.

Oryctes monoceros, 335.
-- var. insularis, 338; dis

tribution, 335; mentioned,
364.

Osmylidae, 353 .
Osorius sechellarum, 340.
Ostomidae, 323, 358.
Othnüdae, mentioned, 324.
Otostigmus orientalis Pocoek, men-

tioned, 452.
rugulosus Porath., mentioned,

452.
seychellarum Altems, men-

tioned, 452.
Oxalis corniculat a Linn., 272 .
Oxybelidae, 367.
Oxy cetonia vers icolor, 364.
Oxydema fusiforme, 363.
Oxyomus, mentioned, 364.

palmarum, 340, 34l.
Oxythyrea, 364.

Pachycheles Stimpson, 153.
barbatus A. ~ll.-Edw., men

t ioned , 154.
lifuensis Borradaile, 153.

Paguristes Dana , 154.
balanophilus Alcock, affinity,

154.
? ciliatus H eller, mentioned,

154.
mundus Alcock, 154.
pusillus Henderson, affinity,

154.
Pagurus Fabricius , 156.

aniculus Fabricius, 159.
asp er de Haan, 158.
dearmatus H enderson, 158;

mentioned , 159.
deformis H. M.-Edw., 157.
depressus Heller, 157.
eleqams H. M.-Edw., 155.
euopsis Dana, 157.
gemmatua H. M ..Edw., 159.
haani (Rathbun), 158.
impressus de Haan, affinity,

159.
laevimanus Randall, 155.
laiens Randall, 155.
megistos (H erbst), 156, 157.
punctulatus Alcock, 156.
punciulaius Olivier , 157.
vulnerans Thallwitz, men-

tioned , 157.
Palaemon, mentioncd, 45l.
Palorus mahenus, mentioned, 331.

praslinensis, mentioned, 33l.
Pancratium zeylanicum L inn., 305.
Pandanus, 267 , 330, 340, 341;

mentioned, 208, 231, 330, 333,
337, 347, 372, 376, 451.

Balfourii Martelli, 294.



Pandanus Hornei Balf. fil ., 294,
339; mentioned, 337.

multispicatus Balf. fil., 294.
odoratissimus Balf. fil. , 294 ;

distribution, 264.
sechellarum Balf. fil ., 265,

294,339.
Pangoniinae, 371.
Panicum sp. 1, 305.

brevifolium Linn., 298 ; dis-
tribution, 266 (table).

brizoides Baker , 299.
colonum Baker, 299.
compositum Linn. , 298.
Crus-Galli Baker , 299.
maximum Jacq., 298.
molle Baker, 297.
multinode Baker , 297 .
noasibenee Steud ., 298 ; distri-

bution, 266 (tablc).
parvifolium Baker , 298.
plicatum var. costatum Bak er,

299.
repens Linn., 298.
sanguinale var. Baker, 297.

Panurgidae, 367.
Parabaeus ruficornis, mentioned ,

343.
Paracyphea asperata , 340.

maheana, 340.
tenuipunctata, 340.

Paradandamis, mentioned, 362.
Paralyreus, 343, 345.
Parapagurus Smith, 160.

andersoni Henderson, 160.
- var. brevimanus Balss,
160.

arcuatus (M.-Edw. et Bouoieri
var. monstrosus Alcock,
161.

1 monstrosus Alcock , 161.
pilosimanus S mith, 160 ; dis-

tribution, 121, 122.
Parapsistes ioloncha, 338.
Parastasia, 364.
Paratrechina (Nylanderia) bour

bonica Forel var. farquharensis
Forel,335.
-- ellisi Forel subsp . mada

gascariensia Forel var . se
chellensis Emery, 335.

Paratrichapus Scott*, 9, 38; ana
tomy, 7; distribution, 4; men
tioned, 360.

sechellarum Scott*, 40 ; ana
tomy, 7; distribution, 4, 5 ;
sexual characters, 8; men
tioned,39.

INDEX

Parinari curatellœfoliaPlanch.,276.
Gardineri Hemsl., 276.

Parischius noteroides Blackb., men
tioned, 358.

seychellensis Scott, mentioned,
333,358.

thoracicus Fleut ., mentioned,
358.

Parker, H. W., Revised list of
Reptiles (excluding Chelonians)
and Amphibians collected in
the Seychelles, 444-446.

Parnara gemella, mentioned, 354.
morella, 346.

Paromicrus Scott, 359 ; footnote, 4.
carinatus, 340.
thomasseti, 340.

Paronella fiava, mentioned, 350.
Paroosternum, 359.
Parthenum Hysterophorus Linn.,

281.
Paspalidium geminatum Stapf,

299; distribution, 266 (table).
Paspalum conjugat um Berg., 299.

heteropodium Steud., 299.
platycaulon Poir., 297.
protensum Trin ., 299.
scrobiculatum Linn. var.

Commersonii Stapf, 299 ;
distribution, 266 (table) .

scrobiculatum Baker, 299.
Passalidae, 364; mentioned, 324.
Passifiora alata Baker , 279.

quadrangularis Linn. , 279.
suberosa Linn. , 279, 303.

Paussidac, mentioned, 324.
Pavonia, 408, 409 .

explanulata, mentioned, 405.
Pedilidae, 323, 361; mentioned,

324.
Pelobatidae, mentioned, 445.
Pelobiidae, mentioned, 324.
Pemphis, distribution , 302.

acidula Forst., 263, 278, 303.
Pemphredonidae, 367.
Pennisetum cenchroides Baker,

299.
polystachyon Schult ., 299.
setosuui Ri ch., 299.

Pentarthrum punctatissimum,340.
Peperomia dindygulensis Miq.,

288; distribution, 266 (table).
portulacoides A. Dietr ., 288;

distribution, 266 (table) .
-- var. pilosa Baker, 288.

Perientomum, mentioned, 223.
chrysargyrium Enderl., men

tioned, 225.
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Peripsocus Hagen, 217, 239.
reieherti Enderl. , 217, 239;

mentioned, 207.
Perissosoma, 347, 364 ; distribu-

tion, 331.
Peros Banhos, 420.
Perotis indica O. Ktze., 299.
Persea americana Mill., 288.

gratissima Gaertn., 288.
Petrography and significance of

a rock dredged from a depth of
744 fathoms, near to Providence
Reef, by John D. H. Wiseman,
437-443.

Petrolisthes Stimpson, 140.
alobatus Laurie*, 145; men-

tioned, 121.
annulipes Miers , 142, 143.
asiaticus , mentioned, 141.
barbatus de Man, 143, 144.
bosci, mentioned, 144.
earinipes, affinity, 144.
coccineus (Owen), 143.
1 decacanthus Orimamm,

141.
dentatus Lenz, 140, 141.
edwardsi, mentioned, 144.
galathinus, mentioned, 144.
lamarcki (Leach), 140; distri-

bution, 121, 122.
-- var. asiaticus Borradaile,

mentioned, 141.
-- var. fimbriatus Barra-

daile, mentioned, 141.
-- var. rufescens , 141.
militaris (Heller), 142.
pubescens St impson, affinity,

144.
pubescens Balsa, 143, 144.
rufescens Lenz, 140, 141.
scabriculus (Dana), affinity,

143.
sp ecioeus Balss, 140.
tomentosus Dana, affinity,

144.
unilobatus Henderson,affinity,

146.
Phaeocrous insularis, mentioned,

364.
Phaeogryllus, 342.
Phœomeria magnifica K. Sehum.,

292.
Phaius tetragonus ReM. fil., 292;

distribution, 266 (table).
Phalacridae, 323, 358, 379.
Phalangacris,342.
Pharoscymnus (Pharus), 359.
Phaseolus lunatus Linn., 275.
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Phasmidae, 350, 377; mentioned,
355.

Pheidole braueri, mentioned, 366 .
flavens Roger var. farquha

rensis Forel, 335.
Phelsuma, 446 .

madagascariense Gray , 446.
Phlebotomus, 369.
Phlotodes Erul erl. , 218, 239.

lichenosa Erulerl.*, 218, 239.
Phoenicobates, 343; distribution

and habitat, 326.
alatus, 340 .
cuspidatus, 340 .
duplovesti tus, 340 .
lodoiceae, 340.
pandanicola, 340.
stevensoniae, 338 , 340.
stricticollis, 340 .

Phoenicobatina , 337, 343 , 363 ;
distribution and habitat, 326 .

Phoenicobatopsis, 343.
Phoenicogenus, mentioned, 331.
Phoenicophorium (Stevensonia),

267, 339 ; mentioned, 313, 337,
341.

sechellarum JVerull., 294,
340.

Phoenicopterus minor , mentioned,
351.

Phoridae, 368, 372 ; men tioned,
343.

Photinia japonica Lindl., 304.
Phyllanthus acidus Skeels, 289.

distichus 11üll .-Arg., 289.
maderaspatensis Linn., 289.
Niruri Linn., 290, 305 .
schimperianus Hemsl., 290.
tenellus R oxb., 290.
Urinaria L inn. , 290.

Phyllium, distribution , 350.
Phyllodactylus, 445.
Phymatidae, 352.
Physalia physalis Linn., men

tioned,84.
utriculus (La J fartin ière), 59,

84 ; mentioned, 55.
Physalis angulata L inn., 285.

peruviana Linn., 285.
Physical Oceanography, by D. .J .

Matthews, 169-205.
? Physophora hydrostatica For-

sMi, 59; mentioned, 56.
Phytophaga, 362.
Pieaultia, 342.
Pictinus invalidus, 340.
Pimplinae, 365.
Piper Betle Linn., 288 .

nigrum Linn., 288.

INDEX

Piper subpeltatum Willd., 288.
umbellatum Linn. var, sub

peltatum e. oc., 288; dis
tribution, 266 (table).

Pipturus argenteus Wedd ., 263,
290.

incanus Baker, 290.
Pipunculidae, 372.
Pipunculus, 372.
Pis ees, distribution, 456.
Pisidia lamarckii Leach, 140.
Pison, 367 .
Pisonia ealpidia, mentioned , 338.

grandis R.Br., 287 ; distribu-
tion , 266 (table).

inermis, 302.
macrophylla Choisy, 287 .
morindifoliœ R .Br., 304.

Pittosporum senacia Baker, 270.
Wrightii Hemsl ., 270.

Planipennia, 353.
Plankton, mentioned, 448, 462,

463 .
Plantago major L inn ., 304 .
Platydema inaequidens , distribu

ti on , 334.
- - var. seyehellarum, habi-

tat, 334.
Platygasteridae, 366.
Platygnathus, 362 .
Platylabia thoracica , 338 .
Platylepis, distribution, 266.

goodyeroides A. Rich., 292.
occulta Rchb . fil ., 292 ; distri

bution, 266 (table).
sechellarum S. Moore, 292.

Platypezidae, 372.
Platypodidae, 323, 363 ; men-

tioned, 324.
Platypsyllidae , men tioned , 324.
Platypus, 363.
Platysoma tenuimargo, 33~ .

Platythyrea wroughtoni Forel
subsp. sey chellensis Forel, 335.

Plea, habitat, 353.
Pleeoptera, 311, 317 , 319, 382.
Plectronia acuminata Baker, 280.

bibracteata Baker, 280.
carinata Baker, 280.
celastroules Baker, 280.

Pleomele angustifolia N. E. Br. ,
293 ; distribution, 266 (table).

Pocillopora, 404, 407, 414, 432.
Polanisia oiscosa nc., 270.
Polistes, 366.

hebraeus F., mentioned, 366.
macaensis F ., mentioned, 366 .

Pollicipes, 408, 433. (Error, Litho
trya)

Polygonum senegalense Meisn.,
288 ; distribution, 266 (table) .

Polyonyx S timp son , 146.
acutifrons de Man, affiuity,

147.
biunguioulatus (Dana), 146.
denticulatus Paulson, 151.
hexagonalisZehntner, 151, 152 .
obesulus, affinity, 147, 148.
pygmaeu s (de Man), 153.
triunguiculatus Zehntner, af-

finity , 147.
triunquiculatus Nobili, 146.

Polyphes ungulata Haeckel , men
ti oned, 61.

Polypsoeus Hag., mentioned, 216.
Polyscias cutisponqia Baker, 279.

sechellaruni Baker, 279.
Polysphincta bohemani var. tropi

eus, habitat, 335 .
Polyspilota, 350.

aeruginosa , distribution, 334 .
-- var. seyc helliana, distri

bu tion , 334.
Polystachya bicolor Rolfe, 292.

fusiformis Lindl., 292 ; distri
bution, 266 (table).

mauritiana Spreng., 292; dis
t ribution, 266 (table) .

zeyla nica Lindl., 292 .
Polytrema, 412.
Polyzoa, distribution, 456, 461.
Pompilidae, 366.
Ponera , mentioned, 335 .
Ponerinae, 366.
Pongamia glabra Baker, 274.
Porcellana asiatiea Leach (1), 141.

barbata Heller, 143.
biunquiculata Dana, 146, 147 .
coccinea Owen , 143.
deniata de Man , 140.
mililaris Helier, 142, 143.
(Petrolisthes) m ilitaris de Man,

142.
pygmaea de Man, 153.
tomeniosa, 144.

Porite s, 400 , 404, 406 , 407 , 408,
409, 410 , 414, 420, 423, 432,
433.

Porpita porpita Linnœus, 59.
Porthesia pectinata, distribution

and habitat, 332 .
Porthmidius, mentioned, 360.
Portulaca olcraeca Linn., 270, 302.

tuberosa Roxb., 302.
Potamogeton nodosus Poir., 295;

distribution, 266 (table), 268.
Richardi Solms-Laubach; 295;

distribution, 266 (table).



Praslinia, 444.
cooperi Boul., 444.

Pratima Maulik*, 253.
costata Maulik*, 255.
variabilis Maulik*, 253.

Praya cymbiformis (Delle Ohiaje) ,
58, 60; mentioned, 57.

diphyes, mentioned, 61.
Precis, seaaonal forms, 336.

clelia Cram., mentioned, 336.
oenone Linn., mentioned, 336.
orithyia var. madagascarien-

sis , seasonal form , 336.
rhadama (Boisd.), mentioned ,

336.
vellida F ., seasonal forma,

336.
Premna corymbosa Rottl. and

Willd. , 263, 286, 304.
serratifolia Linn., 286 .

Prenolepis, mentioned, 335.
madagascariensis Forel var.

sechellenais Emery, men
tioned, 335.

mixta, mentioned, 366 .
Prioninae, 362.
Privesana infusca, 337.
Procris latifolia Blume, 291 ; distri

bution, 266 (table) .
pedumculata Baker, 291.

Proctotrupidae, 366.
Proctotrupoidea, 343, 366 ; distri-

bution, 327.
Prolycaon, mentioned, 331, 360 .
Propalticus, 358.
Prosopidae, 365, 367.
Prostominia, 358.

convexiuscula, 337.
Protarum sechellarum Engler, 265,

295.
Protephemerida, 319 .
Proterhinidae, 323, 324.
Proterhinus, 324; distribution,

326 .
Protoperlaria, 319.
Protura, 311, 317, 318.
Providence, 434, 437.
Psalitrus d'Orchymont, footnote , 4.
Psathura sechellarum Baker, 281.
Psectrosoiara, 371.

mahensis, mentioned, 370.
Pselaphidae, 323, 340, 355, 357;

mentioned, 325.
Psephus, mentioned, 360.
Pseuderanthemum atropurpureum

Radlk. , 286.
malabaricum Gamble, 286.

Pseudhadrus, mentioned, 361.
TRANSACTIONS, VOL. XIX.
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Pseudocrecilius Enderl., 212, 239;
mentioned, 214, 216.

brevicornis Enderl.*, 212, 239.
testaceus Enderl., mentioned,

212.
Peeudocastalia, mentioned, 360.
Pseudolfersia spinifera, 373.
Pseudosagitta grimaldi Germain

and Jaubin, 98.
Psidium cattleianum Sabine, 277.

Guajava Linn., 278, 303.
pomiferum Linn., 278.

Psilotum, distribution, 301, 302.
triquetrum S w., 306.

Psocathropos Rib ., 221.
Lachlani Rib., 221.

Psocoptera, 311, 317, 320, 351,
378.

Psoquilla Hagen, 220, 221.
marginepunctata Hagen, 220,

221.
Psychidae, mentioned, 354.
Psychodidae, 368, 369.
Psychotria affinis Baker, 280.

Dupontiœ Hemsl., 280.
f erruginea Baker, 280.
pallida Hemsl., 265, 280.
Pervillei Baker, 281.
sechellarum Summerhayes,

265,281.
Wrightii Baker, 281.

Ptenidium Er, 88.
reticulatum Britten*, 88.

Ptenocorium Enderl.*, 223, 239.
alutaceum Enderl .*, 223, 224,

239.
Pteris tripartita Sw., 306.
Pteroloma, distribution, 266.

auriculatum Desu., 275 ; dis
tribution, 266 (table).

Pterolophia, mentioned, 362.
instabilis, distribution and

habitat, 332.
Pteropus seychellensis Milne Ed

wards, mentioned , 453.
Pterosagitta Costa, 107.

draco (Krohn) , 107 ; distribu
tion, 117 ; mentioned, 105.

mediterranea Costa, 107.
Ptiliidœ, 87-92, 323, 343, 357.
Ptiliodes Matth., 90.

pruinosus Britten*, 90, 338 ;
habitat, 87.

Ptiliolum Flach, 89.
castaneum Britten*, 89.
rufotestaceum (Matth.), 89 ;

habitat, 87.
Ptilium rufotestaceum Matth., 89.

481

Ptilodactyla, 359.
Ptinella Motsch., 90.

concinna Britten*, 90 ; habitat,
87; mentioned, 91.

impressicollis Britten*, 90,
343 ; habitat, 87.

Ptinidae, 323, 359; mentioned,
324.

Ptinus, 359.
Pulposipes, 361.

herculeanus, distribution and
habitat, 331.

Pupipara, 373.
Pycnogonida, distribution, 457.
Pycreus globosus Rchb ., 296.

odoratus Urban, 296.
Pyrameis tammeamea, men-

tioned, 346.
Pyramis tetragona Otto, 63.
Pyrochroidae, mentioned, 324.
Pyrostria lancifolia Bojer, 281.
Pythidae, mentioned, 324.

Quamoclit coccinea Moench., 284.
Quercus, mentioned, 366.
Quiaqualis indica Linn., 277.

Rana mascareniensis Dum. and
Bibr., 445.

Ranatra, distribution and habitat,
353.

Randia lancifolia Hemsl ., 281.
sericea Hemsl., 281.

Rapanea seychellarum Mez, 282.
Raphia Ruffia MaTt. , 294 .
Reefs of the Western Indian

Ocean. 1. Chagos Archipelago;
II. The Mascarene Region, by
J . Stanley Gardiner , 393-436.

Remipes Latreille, 123.
denticulatifrons White, 123.
testudinarius Latreille, 123 ;

distribution, 121.
-- var. denticulatifrons

Miers, 123.
Reptiles and Amphibians collected

in the Seychelles, by H . W .
Parker, 444-446.

Reptilia, distribution, 453; men
tioned, 452.

Rhabdochaeta speciosa Lamb,
mentioned, 368.

Rhabdotohispa scotti, 337.
Rhaphiinae, 371.
Rhaptoneura Enderl., 218, 239.

musoosa Enderl.*, 218, 239.
Rhegmoclema, 371.
Rhipiceridae, 323, 355, 359, 377.

62
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Rhipiphoridae, mentioned, 324.
Rhipsalis, distribution, 266.

Cassutha Gaertn. , 279; distri
bution, 266 (table).

Rhizophora. mucronata Lamk.,
263,277.

Rhizophysa eysenhardti Gegen
baur, 59, 83; mentioned, 55.

filifcmnis Huxley, 83 ; men
tioned,55.

Rhizopsammia nuda van der
Horst*, 50.

verrilli, mentioned , 51.
Rhodopsammia amœna Semper,

mentioned, 48.
carinata. Semper, ruentioned,

48.
parallela Semper, affinities,

48.
Rhopalodontus, mentioned , 40 .
Rhopalum, 367.
Rhynchophora, 362 ; distribution,

326.
Rhynchotettix, mentioned, 346.
Rhyparida Baly, 242.

dimidiata Baly, mentioned,
242.

scotti .Maulik*, 241, 243.
seycheUensis JIaulik», 241,

242.
Rhyparidula W eise, 247.

aciculata TVeise, 247.
insularis JIaulil:", 248.

Rhyphidae, 370.
Rhypobius aquilinus , 343.
Rhysodidae, mentioned, 324.
Rhysopaussidae, mentioned, 324.
Ricaniinae, 352, 364.
Ricinus communis Linn. , 290,

305.
Riseleya Griffithii Hemsl ., 265,

290.
Rivinia humilis L inn., 305.
Rosa, mentioned, 366.
Rosacea plicata Bigelow, 60.
Roscheria, 267, 339; mentioned,

337.
melanochetes Wendl., 294,

340.
Rottboellia sp. ?, 305.

exaltata Linn. fil., 299 ; distri
bution, 266 (table) .

Rubus rosrefolius Sm., 276; distri
bution, 266 (table).

Russelia equisetiformis Oham. and
Schledü., 285.

juncea Zuee., 285.
Rutelïnae,364.

INDEX

Sagitta Quoy and Gaimard, 94;
mentioned, 93.

bedoti Béraneck, 94; distri
bution, 110.

bipunetata Quoy and Gaimard,
94; distribution, 108, 110.

bipunctata Aida, 94.
decipiens Fowler, 94 ; distri

bution, 110.
draco K.rohn, 107.
enfiata Grassi, 95; distribu

tion, 111.
[erox Doncaster, 100-103 ;

mentioned, 96, 107, 115.
[urcaia Steinhaus, 98, 113.
gardineri Doncaster, 95.
? gazelle Rittcr-Znhony, 98;

distribution, 109, 113.
gigantea Broch, 98.
hamata Môbius, 104.
hexaptera d'Orbigny, 95 ; dis-

tribution, 112.
hispida Conant, 96 ; distri

bution, 109, 113 ; men
tioned, 94, 100, 101.
hispida Aida, 96, 97, 100,
115.

hispida Doncaster, 96, 97, 99,
114.

lyra Krohn, 98 ; distribution,
109, 113.

macroeephala Fowler , 98 ; dis-
tribution, 108, 113.

magna Langerhans, 95.
maxima Ritter-Zàhony, 98.
minima, distribution, 109.
neglecta Aida, 99; distribu-

tion, 108, 114; mentioned,
96,97.

planktonis Steinhaus, 99; dis
tribution, 114; mentioned,
101.

polyodon Doncaster, 94.
pulehra Doncaster, 100 ; distri

bution, 114.
regularis A ida, 100; distri

bution, 109, 114;mentioned,
97,99.

robusta Doncaster, 100; distri
bution, 115 ; mentioned, 94,
96, 97, 98, 107.

serratodentata K rohn, 103 ;
distribution, 115.

serraiula Cleve, 103, 104.
sibogœ Fowler, 94, 111.
tricuspidata Kent, 95.
zeteeios Fowler, 99.

Sagus Ruffia Jaeq., 294.

St Pierre, 434.
Salioaceae, mentioned, 370.
Salientia, 445.
Salomon Atoll, 398.
Sandalidae, 359.
Sapindus rarak DO., 273.
Sapromyzidae, 372, 373.
Saprosites laticeps, 364.

pygmaeus, 340.
Sapygidae, 367.
Sarcophaginae, 373.
Sarcophytum, 407, 408, 409, 412,

414.
Sarcostemma viminale R. Br., 283;

distribution, 266 (table).
Sargus, 371.
Sarothrias, 358.
Saturniidae, mentioned, 354.
Sauria, 445 .
Scaevola, mentioned, 303, 313,

334.
fruteseens Krause, 263, 282,

304.
Kœnigii Vahl., 282; men

tioned, 338, 418.
Plumieri, distribution, 264.

Scaphidiidae, 323, 356, 357, 379.
Scarabaeidae, 323, 331, 340, 347,

355,356,364.
Scatella septemfenestrata Lamb,

mentioned,368.
Scatopsinae, 371.
Scelionidae, 366; distribution, 327;

mentioned, 343.
Sceliphron, 367, 380.

bengalense, 367.
convexum F. Smith, men

tioned, 367.
hemipterum, 367.
madecassum, 367.

Scelotes, 446.
braueri Boettger, 446.
gardineri Bonl., 446.

Seenopinidac, 368, 371.
Scenopinus, 371.
Schmidelia morwphylla Baker, 273.

racemosa Baker, 273; men
tioned, 337.

Schœnus Hornei C. B. Clarke,
296.

xipholepis Summerhayes, 296.
Sciara, 370.
Sciaridae, 368, 370.
Sciatrophus, 323, 364; mentioned,

331.
fuscua, 340.

Seineidae, 446.
Sciophilinae, 370.



Scirpus sp.I, 305.
barbatus Rottb., 297.
mucronatus Linn., 296.

Scirtes, 359.
Scirtetinus, 363.

pieeus, 340.
Scleria angusta Nees var. sey

chellensis C. B. Clarke, 296;
distribution, 266 (table).

Sieberi Baker, 296.
sumatrensis Retz., 296; distri

bution, 266 (table), 268.
Scoliidae, 366.
Scolopendra morsitans Linn., men

tioned, 452.
subspinipes Leach, mentioned,

452.
Scolytidae, 323, 340, 363; men

tioned, 324.
Scoparia dulcis Linn., 285.
Scott, H., Coleoptera, Ciidae, 1-41;

General conclusions regarding
the insect fauna of the Seychelles
and adjacent islands, 307-391.

Scottia, 342, 381, 384; distribu
tion, 350.

Scottiella Enderl.*, 216, 239.
compta Enderl.*, 217, 239.
hirsuticornis Enderl.*, 217,

239.
micans Enderl .*, 216, 239.

Scraptiidae, mentioned, 324.
Scydmaenidae, 323, 327, 340, 355,

357; mentioned, 324, 327.
Scydmaenus, 357.

lodoiceae, 340.
seychellensis, 340.

Seeamone Baker, 283.
Securinega obovata Müll.-Arg., 289.
Semidalis africana, 338.
Senecio, mentioned, 348, 364.

sechellensis Baker, 281; men-
tioned, 337.

Sepsidae, 372.
Seriatopora, 408.
Serpentes, 446.
Serpulidae, distribution, 457.
Sesbania aculeata Poir., 275, 303.

sericea DC., 275.
Sesiidae, mentioned, 354.
Sesuvium portulacastrum, distri

bution, 264.
Setaria barbata K unth, 299.
Seychellaria Thomassetii Hemsl.,

265,295.
Seychellesia, 342.

nitidula, mentioned, 346.
Shoguna polita, 328, 358.

INDEX

Sida acuta Burm. fil., 271, 303.
carpinifolia Linn. fil., 271;

mentioned, 303.
cordifolia Linn., 271.
diffusa Baker, 271, 303.
humilis Willd., mentioned,

303.
javensis Cav., 303.
rhombifolia Linn., 303.
Vescoana Baill., 271, 303.

Sideroxylon attenuatum A. DC.,
282.

ferrugineum Hook. and Arn.,
282; distribution, 266
(table).

Siegesbeckia orientalis Linn., 281.
Sigmatotetraxonida, distribution,

461.
Silphidae, 323, 324, 364.
Simuliidae, 371.
Simulium, 371.
Sintorops allaeus, 337.
Siphonophorse, by E. T. Browne,

55-86.
Siphunculata, 318.
Sisyridae, 353.
Sitona hispidula, mentioned, 344.
Sladenia gardineri, mentioned,

397.
Smythea Dupontii Hemsl., 273.

lanceata Summerhayes, 263,
273.

pacifica Seem., 273.
Soa Enderl., 222, 239.

fiaviterminata Enderl., 222,
239; mentioned, 207, 208.

Solanum Melongena Linn., 285,
304.

nigrum Linn., 304.
nodiflorum Jacq., 285.

Solenopsis seychellensis, men
tioned, 366.

Sonneratia acida Linn. fil., 278.
caseolaris Engl., 263, 278.

Sooglossus, 445.
gardineri (Boul.), 445.
sechellensis (Boettger), 445.

Sorghum halepense Baker, 299.
verticillifiorum Stapf, 299.

Soulamea, distribution, 266.
terminalioides Baker, 272.

Spadella Grassi, 106.
Langerhans, 107.
cephaloptera Fowler, affinity,

107.
draco Fowler, 107.
schizoptera Canant, men

tioned, 107.
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Sparatta gardineri, 338, 340.
Sphaeriidae, mentioned, 324.
Sphaeritidae, mentioned, 324.
Sphreronectes gracilis Mayer, 59.

Kollikeri Huxley, 59; men
tioned,55.

princeps Haeckel, 58; men
tioned,56.

truncata (Will), 58, 59; men-
tioned, 55, 57.

Sphecodes scotti, 367.
Sphecoidea, 365, 367.
Sphenoides australie Huxley, 65;

mentioned,55.
obeliscus Haeckel, 65.

Sphindidae, 323, 356, 360, 380.
Spondias dulcis Forst. fil., 274.
Sponges, distribution, 456,459.
Sponia orientalis var. Commersonii

Baker, 290.
Sponsor, mentioned, 360.
Sporobolus minutiflorus Link, 299.

virginicus K unth, 263, 299.
Stachytarpheta indica Vahl, 286.

jamaicensis Vahl, 286, 304.
mutabilis Vahl, 286.

Staphylinidae, 323, 340, 357, 380;
distribution, 330.

Staphylinoidea, 357.
Stegomyia fasciata, 369.

scutellaris, 369.
Stelididae, 367.
Stenichnoteras, 345.
Stenopentarthrum pandanae, 340.
Stenophyllus barbatus Summer-

hayes*, 297.
Stenotaphrum complanatum

Schrank, 299, 302.
dimidiatum Brongn., 299,

302, 305; distribution, 266
(table).

glabrum Diels, 299.
subulatum Trin., 263, 299,

305.
Stenotrupis, distribution, 326.

dumetorum, 340.
lodoiceicola, 340.
nemoralis, 338.

Stephanidae, 367.
Stephanophyllia complicata Mose

ley, 51.
complicata Alcock, 51.
superstes Ortmann, 51.

Sternorhyncha, 317, 321.
Stevensonia, mentioned, 4, 29.

grandifolia Duncan, 294, 340.
Stictocardia campanulata Merr.,

263,284.
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Stillingia lineata var. den8iflora
Baker, 289.

Stomoxys, 369, 373.
Stratiomyüdae, 368, 369, 371.
Streblidae, 373.
Strepsiptera, 311, 317, 318, 321,

324,364.
Striga asiatiea O. Ktze., 285,

304.
hirsuta Benth., 285.

Strumigenys scotti, mentioned,
366.

Strychnos spinosa Lamk., 283;
distribution, 266 (table).

Stylaster, 412.
Stylasterina, distribution, 461.
Stylophora, 406, 407, 409, 414,

415, 420, 432.
Stylops, 321.
Sulculeolaria quadrivalvis Blain

ville, 66.
Summerhayes, V. S., Angiosperms,

261-299.
Sunorfa bicolor, 340.

picea,340.
Suriana maritima Linn., 263, 272,

303.
Syagrus Chap., affinity, 245.
Sycoryctes sebertianus, mentioned,

333.
Sympagurus Smith, 160.

arcuatus var. monstrosus Al-
cock, 161.

Symphypleona, mentioned, 350.
Symphyta, 364, 365, 367.
Synteliidae, mentioned, 324.
Syntomidae, mentioned, 354.
Syrphidae, 340, 369, 372.

Tabanidae, 368, 369, 371.
Tabanus,371.
Tabernœmontana coffeœfolia Boj.,

283.
eoffeoides Boj ., 283.

Tacca leontopetaloides O. Ktze.,
293.

pinnati:fida J. and G. Forst.,
293.

Tachinidae, 368, 373.
Tachininae, 373.
Tachydromiinae, 371.
Taeniorhynchus sp., mentioned,

369.
Tanyomus, 343.
Tanypodinae, 370.
Taphozous, mentioned, 373.
Tapinella Enderl., 220.

formosana Enderl., 220.

INDEX

Tarenna nigrescens Hemsl., 281.
seohellenais Summerhayes,

281.
Telanthera Bettzickiana Regel,

287.
Telephoridae, 323, 359.
Temnorrhynchus truncatus, men

tioned, 364.
Temperature of water, list of

observations, 464.
Tenebrionidae, 323, 340, 347, 355,

361; distribution and habitat,
327,328,330.

Tephrosia Hookeriana Baker, 275.
noctifiora Bojer, 275 ; distri

bution, 266 (table).
purpurea Pers., 275.
subamœna J . R . Drumm. and

Hemsl., 275.
Teramnus labialis Spreng., 275:

distribution, 266 (table) .
Terataner scotti , mentioned , 366.
Terias brigitta (Cram.), seasonal

forms, 336.
Terminalia, mentioned, 313 .

Catappa Linn., 263, 277, 303.
Tetragonorrhamphus tuberculi-

rostris, 337.
Tetranthera laurifolia Jacq., 288.
Tetrastichus, distribution, 327.
Thalassia Hemprichii Aschers.,

263,291.
Thecopsammia gemma Moseley, 50.

regularis Gardiner , 50.
Thespesia populnea Soland., 263,

271.
Thomassetia seychellana Hemsl.,

277.
Thoracostachyum, distribution,

266.
angustifolium C. B. Clarke,

297.
tloribundum C. B . Clarke,

297.
Thorictidae, mentioned, 324.
Throscidae, 323, 361.
Throscidium Matth., 88.

brunneum Britten*, 89.
testaceum Britten*, 88; men

tioned,89.
Thunbergia alata Bojer, 286.

erecta T. Anders., 286.
Thylacomorpha Enderl., 224, 239.

aymmetrolepis Enderl ., 224,
239.

Thylacopsis Enderl., 232, 239.
dryas Enderl.*, 232, 239.
fastigata Enderl.*, 236, 239.

Thylacopsis madagascariensis
(Kolbe), 237; mentioned, 207.

mahensis Enderl.*, 234, 239.
mihira (Enderl.), 232.
monticola Enderl.*, 233, 239;

habitat, 208.
psyche Enderl.*, 234, 239.
punctulata Enderl.*, 236, 239.
scotti Enderl.* , 235, 239.

Thylax madaqascariensis Kolbe,
237.

Thynnidae, 367.
Thyroderus, 343, 358.
Thysanoptera, 311, 317, 320, 352;

mentioned, 377.
Thysanura, 311, 317, 320, 349;

mentioned, 377.
Timonius, distribution, 266.

flaoescens Bakcr, 281.
Jambosella Hemsl., 281.
sechellensis Summerhayes, 281.

Tineidae, distribution, 327.
Tineina, 353, 378.
Tipulidae, 368, 369.
Tomocera Howard, mentioned,

366.
californica Howard, men

tioned, 366.
Tortricina, 353, 378.
Tournefortia, mentioned, 260, 313,

334,363.
argentea Linn. fil., 263, 284,

304; mentioned, 338.
sarmentosa Lamk., 284; dis

tribution, 266 (table); men
tioned, 338.

Toxidium praslinense, mentioned,
331.

seychellense, mentioned, 331.
Toxocarpus Schimperianus Hemsl.,

265, 283; mentioned, 333.
Trachylobium Hornemannianum

Hayne,276.
verrucosum Oliver, 276.

Tramea limbata, distribution, 334.
Trelasus, mentioned, 331.

antennalis, 340.
Trema guineensis Ficalho, 290;

distribution, 266 (table) .
Triarmocerus, mentioned, 364.
Tribolium castaneum, 338; habitat,

333.
'I'ribulus terrestris Linn., 272.
Trichapus Friedenreich, men.

tioned,lO.
glaber, mentioned, 40.
pubescens, mentioned, 40.

Trichilia1 Baker, 273.



Trichochrysia, affinity, 244.
Trichodesma zeylanicum R. Br.,

284.
Trichoptera, 311, 317, 319, 353,

377,382; distribution, 330.
Trichopterygidae, 323.
Trichopteryx Kirby and Spence,

91.
ovatula Matth., 91.

Trictenotomidae, mentioned ,
324.

'I'ridacna, 407, 408.
Tridax procumbens Linn., 304.
Triglyphothrix striatidena Emery

var. felix Forel, 335.
Trigonalidae, 367.
Trigonidium perpusillum, distri

bution and habitat, 332 .
'I'riphaaia trifolia P . Wils., 303.
Tripselia amiculata (Sp eiser), men

tioned, 373.
Triumfetta Bartrarnia Linn.,

272.
procumbens Forst., 303 ; dis

tribution, 264.
procumbens Baker, 272.
repens M errill and Rolfe, 263,

272.
rhomboidea Jacq., 272.
subpalmata Soland., 272.

Trochoideus desjardinsi, 358.
Trogositidae, 323, 358.
Tropicis Scott*, 9, 30 , 360, 378 ;

anatomy, 7 ; distribution, 4, 355;
sexual characters, 8.

brevicarinatus Scott*, 31, 33 ;
distribution, 3, 5.

flexicarinatus Seott*, 31, 32;
distribution, 3, 5 ; men
tioned,30.

sexcarinatus Waterhouse, 31 ;
mentioned, 32 ; footnote, 2.

Trypetidae, 372.
Tryphoninae, 365.
Trypoxylon errans, 367.
Tubastrœa coceinea Lesson , 46.
Tubipora, 406, 408, 412, 414.
Tunicata, rnentioned, 448.
Turnera ulmifolia Linn. var. an-

gustifolia Willd ., 278.
-- var. elegans Urban,

304.
ulmifolia Baker, 278.

Tydemania expeditionis, 405.
Tylophora esthmatica Wight and

Arn., 283.
lœvigata Decne., 283; distri

bution, 266 (table), 269.

INDEX

Typha angustata Baker, 294.
javanica Schnizl., 294; distri

bution, 266 (table), 269 .

Uapaca, mentioned, 265 .
Uca, 418.
Uraniidae, mentioned, 354.
Uranotaenia pandani, 370; men-

tioned, 369, 385.
Urena lobata Linn. , 271.
Uroptychus Henderson, 123.

nigricapillis Alcock, 123.
Utetheisa elata, 338; distribution,

334.
-- f. diva , distribution,

334.
lactea, mentioned, 338.
pulchelloides, mentioned,

338.

Vandellia erustaeea Benth., 285.
Vangueria edulis Vahl. , 281.

madagascarienais J. F . Gmel.,
281.

velutina Baker, 281.
Vanilla Phalœnopsis Rehb. fil.,

292.
planifolia Andr., 305.

Vateria seyehellarum Dyer, 271.
Vateriopsis seychellarum Heim,

267, 271 ; mentioned, 314, 337.
Velella sp ., 84.

lata Chamisso et Eysenhardt,
mentioned, 84.

spirans (Forskdl) , 59.
velella L inn. , mentioned, 84.

Veliinae, 342 .
Ventilago laneeata Tulasne, 273.
Vermetus, 407.
Vernonia cinerea Less. , 281, 304.

sechellensis Baker, 265, 281.
Vers chaffeltia, 339; mentioned,

87, 208, 231, 338, 341, 363.
splendida Wendl., 294, 340 ;

mentioned, 337.
Vespidae, 366.
Vespoidea, 365, 366, 367.
Vigna lutea A. Gray , 275.

marina Merr., 263, 275.
sinensis Savi , 276.

Vilfa minutiftora Trin., 299.
virginica Beauv., 299.

Villa sexfasciata Wied., mentioned,
368.

Vinca rosea Linn., 283.
Viacum capense Baker, 289.

Opuntia Thunb ., 289; distri
bution, 266 (table).
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Visoum triflorum DC., 289; distri
bution, 266 (table).

Vitex ouneata Thann., 286; distri-
bution, 266 (table).

Hornei Hems!., 286.
Pervillei Baker, 287.
trifolia Linn., 287 .

Vogtia pentacantha (Kolliker), 58,
61.

spinosa, mentioned, 62.
Vollenhovia piroskae, mentioned,

366.
Volucella obesa, 372.

Water temperature observations,
464.

Webera sechelleneis Baker, 281.
Wielandia elegans Baill., 290; dis

tribution, 266 (table).
Willis, J. C., and J. Stanley

Gardiner, Flora of the Chagos
Archipelago, 301-306.

Wiseman, John D. H., The Petro
graphy and signifi cance ofa rock
dredged from a depth of 744
fathoms, near to Providence
Reef, Indian Ocean, 437-443.

Wormia, mentioned, 451.
ferruginea Baill., 270; men

tioned, 4,12,33,37,87,90.

Xamerpus cioides, distribution,
332.

Xenia, 406, 407, 408.
Ximenia americana Linn., 263,

273 .
X yleborus, 363.

madagascariensis, 338.
Xylobius, mentioned, 360.
Xylocarpus granatum Koen., 263,

272.
moluccensis Roem., 263, 273.

Xylocopidae, 346.
Xylographus Mell ié, 9, 10 ; distri

bution, 4; mentioned, 40.
anthracinus Mellié, men

tioned, 12.
bicolor Pic, mentioned, 12.
ceylonicus Ancey, mentioned,

12.
eichelbaumi Reitter, men

tioned, 12, 22.
globipennis Reitter, men

tioned,12.
hypocritus M ellié, mentioned,

12.
madagaacariensis M eUié, men

tioned,12.
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Xylographus perforatus Gerst.,
mentioned, 12.

ritsemai Pic, mentioned, 12.
rufescens Pic, mentioned, 12.
seychellensis Scott*, 10; affini-

ties, 5; anatomy, 7; distri
bution, 3, 4, 5; sexual
characters, 7, 8; men
tioned, 30, 332.

INDEX

Xylographus testaceitarsis Pic,
mentioned, 12.

tomicoides Reitter, footnote,
6.

Xylophilidae, 323, 361.
Xylophilus, 361.

torticornis, distribution,
332.

Xystrocera globosa, 338.

Ypsolophus ianthes, 338.

Zarceus fallaciosus, distribution
and habitat, 332.

Ziziphus Jujuba Lamk., 273.
Zonaria variegata, 405.
Zestera, 263, 295; mentioned, 453.
Zygaenidae, mentioned, 354.
Zygoptera, 352.
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