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The mas! noticea,blc changes in bent hos have becn in the degrce of penetration ofspecies 
from the Ccllic Sea inla the western C hannel. Thcre may also have becn an ind irect cITee! 
on beds of OphiOlhrix Jragilis off Plymouth through fluctuations in populations of 
Luidia cj/itjri.~, which preys on OpltiOlhrix. Other fluctuations in the ben thos rclating 
to sea tcmpcraturc, cxceptionally cold winlers, imm igrant species. d inoflagellate blooms, 
and o il pollution incidents have maioly affected the eaSlern Channel or inshore waters 
in the west, leaving offshore a reas of the western Channel largely unaffec:ted. There is now 
growing evidence of harmful effects of heavy fishing gear on the offshore benthos in 
parts of the western Channel. 

Ocetllloi. Acta, 1983. Procecdings 17th European Marine Biology Symposium, Bres t., 
France, 27 September· l OClober, 1982, 121 -124. 

Fluctuat ions du benthos de la Manche occidentale 

Les fl uctuations du benthos les plus frap pan tes concernent la pénétration de quelques 
espéces de la Mer Celtique dans la partie occidentale de la Manche. Il est en OUl re pos· 
sible que les variations dans les bancs d'Ophiothrix fragilis, au large de Plymouth, soient 
liées aux fluct uat ions d'abondance de Luit/ia (:iliaris, prédateur d'OpMothrix. D'autres 
fl uctuations, en relation avec: le climat marin, les hivers très froids, des espéces immi
grantes, les (( blooms » de di noflagellé s, la poll ution par le mazout, ont principalement 
affecté la Manche orien tale ou les eaux côtières de la Manche occiden tale. Les effets sur le 
benthos d 'engins de pêche lourds (d ragues à coquilles Saint-Jacques, chaluts pour la 
pêche des soles) sont de plus en plus manifestes au la rge de Plymouth. 

Oceal/ol. Acta, 1983. Actes 17c Symposi um Européen de Biologie Marine, Brest, 27 sep
tembre-1er octobre 1982, 121-124. 

There is a long hislory of benthic investigation in the 
English Chan nc~ dating from Allen's (1899) study of the 
Eddystonc grounds and Pruvot's (1 897) description 
of the fauna off the Brittany coast, and subsequent 
slUd ies have largely becn based on the Labora to ries at 
Pl ymouth (Ta ble) and RoscolT. 

arc a number of olher importan t factors which change 
a long the length of the Channel (Crisp, Soulhward, 
1958 ; Holme, 1966 ; Cabioch, 1968). Cond itions in the 
C hannel a re la rgely influenccd by the strong tidal 
streams in its central and castern parts, exceedi ng 2.5 
knots a t springs in the " narrows" between Portland 
and Cotentin. and in the G ulf of St Malo (go lfe nor
manno-breton ). 

The western end of the C hannel is weil known as an 
important boundary to the distribution of species, 
part icularly warm-water forms approaching their nor
thern limits (Ekman, 1953). However limits to distri
bution are not due to tem perature alone, nor is there 
any simple relation to temperature, and in fact there 
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It is lik ely that the stronger tidal slreams around the 
central Channel impose a relatively constant hydro
graphie regime in this scctor. In the west however, 
particularly o IT the coasts of Devon and Cornwall, 
tidal streams are weaker, generally not exceeding o ne 
knot. and it is probable that wind and weather here 
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Table 

Bemhic 5u"'e)'s in thl' Plymouth arl'a. 

Publicslion 
Authot date 

Survey 
date Ground 

Sampling 
gue NOIes 

E. J. Allen 18" 1895-1898 Eddyslone grounds Drcdge; lraw! 
Dredge : lraw! 
Gmb 

L. R. Crawshay 1912 
E. Ford 1923 
G. A. Steven 1930 
J. E. Smith 1932 
M. F. Mare 1942 
H. G. Vevers 1951 : 1952 
N. A. Holme 1953 
N. A. Holme 1961: 1966 

1906 Outside Eddystone 
1922-1923 Plymouth area 
1928-1929 !nside Eddyslone 

1931 Eddystone gravels 
1939 Rame mud 

1949·1951 Plymouth area 
I95Q Plymouth area 

1958-1962 English Channel 

Grab ; Irawl 
Conical dredge 
Corer. grab 
Camenl 

Communilics 
Food offish 

Mierofauna 
OphiOlhrix beds. CIe. 
Biomass 

N. A. Holme 1984 1970-1981 Western E. Channel 

Grab 
Anehor-drcdge 
Dredgc 

Distribtllion 
OphiOlhrix,Ophiocom;'I(I 
Scallops. OphiQcumilw N. A. Holme (- ) 1977 ; 1980 1972·1982 Lizard-Start Poinl 

(.) Wilson el al.(1977): Franklin el al. (1980). 

exert a relatively greater influence. so that seasonal 
and year-to-year va riations arc more marked. Thus sea· 
sonal pallerns of watcr movemen ts (Dietrich. 1950) and 
of plankton dist ributions (Southward. 1962) may have 
a greater influence. and the variable position of hydro
graphie" fronts" in this area (Pingrec. 1978: 1979) 
eontrasts with the more constant position of these 
features off Ushant and west Brillany. 

Many of the more noticeable fluctuations in benthic 
spccies off Plymouth are related to variations in pene
tration into the Channel ofspccies whose normal habitat 
is in the Celtic Sea. These are likely to be cold-water, 
stenothermal, species un able to tolerate the greater 
extremes and range of temperature up-Channel. In the 
Celtic Sea the annual variation in bottOIn tempera turc 
is no more than a degree o r two, off Plymouth it is 
about 5°, while in the eastem Channel and Gulf of 
St Malo it is 8-90. Il is not dear whet her the observed 
nuctuations in .. western " species are due to changes in 
sea temperature, more favourable conditions for brecd
ing and growth off Plymouth, or to variations in cur
rents carrying larvae into the Channel from breeding 
stock in the Ccl tic Sea. 

Amongst .. western .. spedes known to have nuctuated 
in abundance off Plymouth arc: 

The anomuran crustacean Mut/ ida baniffica. Not taken 
in Allen's surveys of the Eddystone grounds in the 
189O's, and there were only a few records in the carly 
part of Ihis century. Common off Plymouth through 
the 1930'5., but on ly a few taken since the last war 
(Marine Biological Association, 1957, see also Wilson, 
1951). 

The sea·urchin Ecllit/us acutus was moderately common 
in deepcr water in the early part of the century. but 
has not been recorded since about 1930. It still occurs 
in the Cehic Sea. 

The scaphopod mollusc Dema/iulI1 e/ltalis was wide· 
spread around the Eddystone in the 189O's, but appears 
to no longer occur off Plymouth. ft is sti ll present at the 
mouth of the Channel (Holmc, 1961), as weil as in 
the Celtic Sea. 

The return of the starfish Luidia sars! after an absence 
of some years was noled in the late 1960's. The larva of 
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this species is known to be associatcd with Sagil/a 
e/egalls water (Russell, 1939; Southward, 1962 ; see 
also Ursin, 1960). Following a long period from the 
early 1930's when the plankton off Plymouth was 
characteriscd by Sagiua setosa, a reversion to cond i
tions simi lar to those of the 1920's, with a Sagitta e/egalls 
community, occurred about 1968 (Southward, 1980). 
Luidia sarsi was absent or very rare off Plymouth in the 
1950's and early 1960's (Holme, 1961, and unpublished 
observations), the first sign of a return being in April 
1968, after which further records showed that il had 
bccome established in the area. 

A more indirect link with the occurrence of" western " 
spccies may account for nuctuations in the abundance 
of bcds of the briule-slar OplliOllzrix fragilis. Dense 
beds of this species were recordcd from the Eddystone 
grounds by Allen (1899), and fifty years later Vevers 
(1951 ; 1952) photographed beds of Op/liol /lrix here and 
elsewhere in the Plymouth area. Howevcr there is 
evidcnce that these beds had not persistcd unchangcd 
during this ~riod, and il is likely that they were rare or 
absent during the 1920's. Ford's (1923) grab samples 
revealed on ly low densities of this spccies, and although 
the Petersen grab is not an ideal inst rument for sampl
ing Ophiothrix beds, it is surprising that none of his 
many grab samples took Ophiolhrix in appreciable 
numbers. Similarly Smith's su rvey (Smith. 1932) of the 
Eddyslone gravels revealcd only slnall numbcrs of 
OphiOlhrix. 

OphiOlhrix beds were again common in the 1950's and 
early 1960's, after which the offshore beds disappeared 
completely. Today, small individuals occur singly 
among shells, bryozoan colonies, etc., but that is ail. 
Off the French coast (cast Channel, Gulf of St Malo, 
off Roscoff) beds still persist, and there is no evidence 
of a decline comparable to that off Plymouth (personal 
observations, and information from L. Cabioch). 

A possible cause of the decline is predation by the large 
starfish Ltlidia ciliaris. This is known to feed upon 
Ophiolhrix. Surprisingly, L. ci/iaris was not taken on the 
Eddystone grounds in Allen's (1899) survey, although 
it was recordcd, from deeper water. a few years later by 
Crawshay (1912). However there is evidence that it was 
reasonably common in the 1 920's. since HUni (1925) 



was able to obtain a total of 108 specimens from 20 
trawl hauls off Plymouth. Luit/io ciliaris was rclatively 
common off Plymouth in the 1970's, and a sample off 
Boit Tail taken in 1971 contained 20 large specimens 
together with large numbcrs of Ophiolhrix (Holme. 
1984). We do no t know whether predation by Ll.lidia 
would bc sufficient to ca use beds of Ophiolhrix to 
disintegra te and disappear. but if this were so this 
briule·star would bc expccted to persist where this 
predator wcre absent. Luidiu ciliari,~ has a .. western .. 
type of dist ribution both in the English Channel and 
North Sea (U rsin, 1960). Ils main area of occurrence 
since 1968 corresponding with that fo rmcrly occupied 
by the OphiOlhrix bcds otT Plymouth (Figure). 

The effeets of the physica l and chemica l conditions wit h 
which Sugittu eleg(ms may bc associated is shown not 
only in the occurrence of certain" western .. species, 
bu t in the success of spat fall of other bcn lhic species. 
Ford's grab surveys of 1922-23 wcre made when there 
was a s!rong clegulls influence. and his samplcs were 
rcmarkable not only for the numbcr of spccies they 
contained, bul for the densi ties of young, particu larly 
of bivalve moll uscs. Il was fo rtunate that Ford carded 
out his su rveys al that time as they enabled him bener 
to describe the communilies of the area, at the same time 
painting what in hindsight can be seen as a rosy picture 
of the richness and diversity of the communities. 

Other faunislic changes have included : 

1) Fluctuations in the range of .. Sarnian" species 
which are centred in Ihe Gu lf of $t Malo, showing a 
penetration into other parts of the Channel which may 
be rclatcd to theeffeels oftemperature. Examples inc\ude 
the common octopus (Rees, Lumby, 1954~ and Venus 
l'em/cosa and Demaliuml.IIlgare (Holme, 1966). 

2) Mortalities duri ng exceptionally cold winters, such 
as 1962·63 (Crisp, 1964 ; Holme. 196n which mainly 
affccted the eastern Channel. 
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BENTHOS OF THE WESTERN ENGUSH CHANNEL 

3) ImmÎgrant species. such as Crepidula fornicata, 
which spread into the western Channel in the late 
194O's (Marine 8iological Association, 1957). 

4) Dinoflagellate blooms, which in 1978 caused mor
talities among inshore benthos along the Cornish 
coast (Forster, 1979). 

5) Oi1 pollution. Effeets of toxie detergent used for 
clearing Torrey CallJ'oll oil caused mortalities on the 
shore, and locally offshore where very heavy detergent 
spraying had occurred (Smi th, 1968~ and the more 
toxic oil from Amoco Cadiz, when sunk to the bollom 
cause<! mortalities at Jeast as far east as the Rade de 
Morlaix (Cabioch et (d., 1980). 

These trends have affected either the cent ral and eastern 
Channel or have becn confi ned to coastal waters in the 
western Channel. Jt might appear that nuctualions in the 
western Channel offshore ben thos are still related, as in 
the past. to hydrographic and biological conditions at 
the mouth of the channel and are stilllargcly unrelated 
to man 's activities. 

However there is one fu rther factor, which may bc 
having an increasing effeet on the benthos in the western 
Channel. as elsewhere. This is the effcct of heavy fishing 
gear (heavy chains on trawJs used for catching soles. 
loolhed scallop dredges) on the sea bed. Apart from 
fi sh o r shellfish captured, or damaged without being 
caught, the bonom is disturbed so that invertebrates are 
brought to the surface of the sediment where they are 
promptly devourcd by predators of ail kinds, so dimi· 
nishing sources of future fish food. In addition hydroid 
and bryozoan colonies rooled in the !';and are dislodged . 
Thcse form an importan t nursery area for small crus
taceans etc., and arc the surfaces to which young queens 
(Clllamys opercillaris) lItlach themsclves. Il seems Ihat 
man·made influences could in lime bccome paramount 
in delermini ng the nalure of the botlom fauna in the 
more heavi ly fished parts of the western Channel. 
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Mup of/ht .. ·t s/ern English Channel. ~:::1 : ureus ... i/kin ... hich Ophiolhrill !wds ht/I"i' 
!wen rtcorded Ol'er /he pus/ 90 J'rors . • : loeu/ Km of SI/ilis/kui reclUng/t's (6 ' long ilUdc x 
J ' 1,lIi/utlt') in ... kick Luidia ciliaris kas Iwc>n rt'(()rIlt'd sinct /968. 

123 



N A. HOLME 

REFERENCES 

Allen E. J., 1899. On the fauna and bonom deposits near the thiny
fathom line From the EddystoDe to Stan Point, J . M{U. Biol. As.soc. 
UK . 5, 365-542. 

C.bioch 1-. 1968. Contribu tion à la connaissance des peuplements 
benthiques de la Manche oo::identale. Cah. Biol. Mar~ 9 (Suppl.~ 
493-720. 

Clbioch 1... Dau~in J. C., MOD BermudezJ., Rodriguel Babio C., 1980. 
Effets de la marée noi rede ['« AmocoCadiz" sur le benthos subliuo ral 
du nord de la Bretagne. Helgol. Wiss. M ttrts .. 11fl'fs~ 33. 192-2()8. 

Cnwshay 1- R .• 1912. On the fauna of the outer western area of the 
Engl ish Channel J . Mar. Biol. ,4S.lO' . UK, 9, 292·393. 

Crisp D. J. (cd.~ 1964. The effccts o f the severe winter of 1962- 1963 on 
marine life in Brit tain. J . ,4nimol. Ecol .. 33, 165-210. 
Crisp D. J .. Southwanl A. J., 1958. The d ist ribution of intenidal 
organisms alon8 the coasts of the English Channel J. M ar. Biol. 
Assac. U K . 37. 157.2()8. 

Dietricb G .. 1950. Die anomale Jahresschwanl:ung des Wlirmeinhalls 
im Engl ischen Kanal ihre Ursachen und Auswir l:ungen. Duch. 
Ilfdrogr. Z~ 3, 184-2Q1 . 

Ekmlln S .• 1953. Zoogeogrophy of tht Seo (English translation), 
Sidgwiek and Jackson. London. 417 p. 

Ford E.., 1923. Animal communities of the level sea·bon om in the 
waters adjacent to Plymouth. J . M ar. Biol. As.wc. U K. 13, 164-224. 

Forster G. R., 1979. Mortality of the bou om fauna and lish in St 
Austell Bay and neighbouring arcas. J . Mar. Biol. Assoc. U K , 59, 517-
520. 

Franklin A., Pkkell G. D., Hnlme N. A., Barrel! R, 1-, 1980. Sur
veying stocks of scallop (Pee/en max/mus) and queens (Chlum)'s oper. 
cularis) with underwater television, J. Mar. Biol. As.s.x. UK, 60, 
181-191. 

Holme N. A., 1961. The bouom fauna of the English Channel J . 
M ar. Biol. As$O('. U K , 41 , 397-461. 

Holme N. A., 1966. The bottom fauna of the English Channel 
Pa rt 11 . J. M ar. Biol. A s$O('. UK. 46, 401 -493. 

Holrm N. A., 1967. Changes in the bottom fauna of Weymoulh Bay 
~nd Poole R~y following ~he severe winr~ r of 1%2-63. J . M (lr . Hiot 
Assoc. U K, 47, 397-405. 

Hnlme N. A., 1984. OphiOlhrix l ragilis (Abildg.l.lrd) and Ophioco
mi"a "igra (Abildgaard ) in the English Chimnel. J . Mar. Biol. AssQ(. 
U K. 64 (in press). 

124 

M.re M. F., 1942. A study ofa marine benthiCcommunity with special 
rcference to the miero-organisms, J . Mar. Biol. Assac. U K, 25, 517-554. 

Marine Biologita l AssociatiOfl, 1957. PlpnOf,l/h M arine Fauna (3rd 
edition). 457 p. 

Pîngrce R. D .• 1978. Cyelonie eddiC$ and cross·frontal mixing. J . M I/r. 
B/o/. A ssoc. U K , 58, 955-963. 
Pingrce R. D .• 1979. Baroclinie cddies bordering the Celtie Sea in 
late summer, J. M ar. Biol. Assoc. U K. 59, 689-698. 
Pru~'ot G., 1897. Essai sur les fonds et la faune de la Manche occiden
tale (côtes de Bretagne) comparés à. ceux du Golfedu Lion. Arch. Z ool. 
Exp. Gin~ 3, 5, 511-617. 

Rees W. J., Lumby J. R., 1954. The abundance of OetQPUS in the 
English Channel J . M ar. Biol. Assac. U K . 33, 516-636. 

Russell F. S., 1939. Hydrographie and biological condi tions in the 
Nonh Sea as ind icatcd by plankton organisms, J . COlIS. Perm. l m 
Explor. Mer. 14, 171-192. 

Smith J . E.., 1932. The sbell gravel deposits and the infauna of the 
Eddystone gravels, J . Mar. 8iol. A s.soc. U K , 18, 243-278. 

Smith J. E.. (cd.). 1968 ... Torrey Can}'Otl" poilu/ion and marine lift. 
Cambridge University Press. 196 p. 

Southward A, J., 1962. The distribut ion of some plankton animaIs 
in the Engl ish Channel and itsapproaches. ll . Surveys with the Gulfll l 
high-speed sampler, 1958-60, J . M ar. Biol. AsSQC. UK, 42. 275·375. 

Southwanl A. J ., 1980. The western Engl ish Channcl - an inconstant 
ecosystem ? Na/I/rt, ~, 361 · 366. 

Ste~eo G. A., 1930. Boltom fauna and the food of fi shes, J . M ar. Bio/. 
Assoc. U K. 16, 677-705. 

Ursin E.., 1960. A quant itati ve investiga tion of the cchinoderm fauna 
of the central Nonh Sea, M l'dd. f ra Danm. Fisk-og. Hal'llnd, N.S. 2, 
24, 204 p. 

Vt H' rs H. G .• 1951. Photography of the sea noor, J . M ar. Biol. A ssoc. 
UK, JO, 101-1 11. 

Vners H. G., 1952. A photographie survey of certain arcas o f sea 
noor near Plymouth, J . M ar. Biol. A s.wc. U K. 31, 215-222. 

Wilson O. P .. 1951. A biological difference bet ...... een natu ral sea 
waters, J. Mar. 8 iol. Assoc. U K, JO. 1-20. 

Wilson J . 8 ., Holme N. A., Barrel! R. L., 1977. Population dispersal 
in the brittl e·star Oph/ocom,na nigra (Abildgaard) (Echinodermata 
Ophiuroidea ). J . M ar. Hio!. Assoc. U K. 57, 405-439. 


	21

