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I. Om Luften i Sovandet. I. On the Air in Sea-Water.

AlJf'1"edE' i lange Aarra-kker lmr der l'ra T id til audeu ef
fcrskjell ige Ohemlkere vœret foretaget E xperimenter i

den H ensigt at studere F orh oldene ved den atmosphœriske
Lufts Absorbtiou al' de Vœdsker, hvormed den i Nntureu
kounuer i Bererin g. meu det el' dog ferst i de seuestc Aar.
at dette Sporgsmnnl hnr vreret gjort til Gjenstnnd fOL' mere
omfnttendc U 1H!Cl'Srlg{'!Wl", hvnd nnganr Sovnndet i dl' nnbnc
Ha ve. R igt ignok fon-Jigger der ogsan l'l'a reldrc 'I'idor en
kelu- Opgavcr over Sanuuensœtning og Mœugdeu nt' den i
Sovnudet oplos te L uft, men (lisse en' fol' dct J.l este bunduc
til uogl« gnuske ha P uuctcr nf K ystcrno , og der. hvor
Forsogene ogsaa cnuutte Vnndprorer fra det nnlnu- H ay,
1'1' der otte sunmeget nt Indvende mod Mnterialcts Indsmu
ling og Opbevnring, nt man. selv om I ntet mnnt te n ere at
udsrette pua Methodeme til dcts Undersogclse. ikke kuudc
sa'ttl' disse i E lasse mcd de mcd vere 'l'idcrs fuldkoumcrc
Hjrelpemidlcr udfertc Obscrvntioucr.

N nnr snnlcdcs vort Kj cnds knb til Fcrdr-liugcu nf L uf
tell i Vcrdenslmvouespecielt fol' do store D vbs Vcdkounncnde
lige t il de S(>lH'St<~ A ar mna siges at luivc vrcrct megot
maugelfuldt, da man Gl'UUdl'U liei-til soges i de nmngv Vnn
skclighede r. som lllall alh'vegne lllodpl', naIn lIlau r il ulltlPl'
sogc llisse Spol'gsllwal. H \·ol' det gjwldcl' nt bestelllllH'
SalllllH'U&l'tningen uf den atmosph:criskl' L lLft. girer r~ufte 11 s

l.etbe,,:egelighcd Hct til :d' Un dcl'sogl'lser mlfor te pMI faa
P unctcr nt slu tte til dl'l1 he1c Atmosphrere, h\';lll der imid
lertid ikke el' Alll('dnillg: til for Somndets Vedkomllwude.
Der ford1'('r H a"cues langt rillgere Ben l'gplighed et storn 
Alltnl Obsenat ionl'l', idet der her man still es 111l'get str('l1
gel'P F Ol'drin ger t il den geogl'afiske Udbrednillg. Enteu
maaUe altsa.:1. Vandp l"OH'l' hj<:' lllforcs fm (jerup F rl l'\"aJHle,
saalt'des nt de ved en lœllgere 'l'ids H enst and udsatte fol'
allc lmnllde frelllllled I lidd rkning kllnde bliye aMples uhl'ug
hnre, elIer Analyti kcren lnaatte, udsat for aIle de Ulempel',
som et Skibs Bevœgelser medJl:1 rer fol' videnskahelige Un
del'sogelsel', forsoge beds t muligt a t udfore sille Übsel'\'at io
Uer ombord. Men seh' naar der hos mange Chemikerc fra
reldre 'l'ider kan ha ve yœret I nte resse fol' "ed Undel'S0gel-

D Cll nors ke Nordhavsexpeditioll. Torno"': Chemi.
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Experiments hart' long sinoc boen insti tuted, from tirue
to time , by divers cbemists. with the object of investi

gating the nbsorp t iou of at mospheric air by the fiuids with
whicb in the course of nature it cornes in contact ; but not
t ill of la te p'ars hns th:s pheno menon bcen made the sul .ject
of exha ustive tn-ntnu-ut in its relation tu ocenu -wnter.
'l'rue. th on' do exist cOlllparat iH'ly ,'nrly stntements respect
ing the runonnt and composition uf th e air pre sent in sea
water. but the 1!1"t'nt majoi-itv of sncb are con âned tu a
H'ry few coastnl locnlitit-s: mul whou. as wns sometimes the
case. the samplcs of sou-wnter ex.uuined hnd l n-en drn wn
from the Ol'l'U sen. the m Oll I' of collecting and preserving
them W:lS Ireq uontly so open to objection thnt , l'vell nssum
ing the uu-thods ndoptcd fol' tlu-ir cxnmiuati on to have
l WI' 1l in ('rl'I'Y 1'('SP('ct trustwortbv. tlu-sc l'arly expe rimenta
will Ilot heur comporisou with tho>>l' of modern <1atl', perM
Iorun-d with tl ll' far supcrior upp.untus sinoe dp\·jspd.

0 111' knowlcdgt- tborcforc. tilt hut a few yenrs silice)
of t l1(' distribution of air ill ocenn-wnter. must be said
to har(1 continucd n'l'Y imperfect ; and the renson is
found in tilt' lIUlll(' I'OIlS difficnlties everywhere encountered
whpu proc"ptlinl,: to illH'st i)!at (· so illt l'icate a subject . F rom
thp ~n'at lllObiiity of th(, :Itmuspill'l'(', expel'imeuts in a few
localitil' s oilly will suffie(' to deh 'rmi lle the gcneral com·
posit ion of air: but with Sl'n-wa1l'1' th(' c.'1SC is diffel'ent.
\Vatel' beillg far h'ss tluid thUll air, m~ny observations
ar(' obvionsly lH'l'dl'll. SillC(' tIlle gl'eates t importance
mllst he attaclll'd to g-l'ug-rnphicnl position. H ence) sam·
l' les of spa·wntl,or hall to lI{' hl'oug-ht home fro m distant
regious ~ and in tl lat case, by hl'llll! nl10wed to stand O\'er
fol' n cOllll'arati\'ely long' Ill'I'iorl, h.ft l'xposed to ail manner
of distur bin g influences ; or the observations were tnken on
board. and l'xper imellts perform ed to the best of the ana
Iyst's n.bilîty) in spite of the Ilumerous drawback s entailed
b) ' the mot ion of the \'esseJ. But, though mnny of the
earli er chemists would ~ when at sea, no doubt hnxe felt an
interest in cOllt r ibut ing to solve the problem of the distri
but ion of air in the water of the ocean , they almost inv~
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ser pan Reiser at glve Bidrag til L osningeu cf Spcrgs
manlet .om F ordelingen nf Luften i H nvet, da har Auled
ningen dertil nœetcu beetnndig mang let , F oret vcd de i
de senere 'l'ider hyppigt udseudte E xpeditiouer. hvonued
der har va-ret gin't Chemikere Aulcduinu ti1 at mcrlfolge.
har det vœrct muligt men' detnillen-t at studcrc cl isse T illg'.
Yl'tl disse E xpcditioner bar Formnnlet udel ukkeudc m 'I"('t
videnskala-lig l 'lItll'1-sogl·1S(, a l' H nvct og der bar dcrfor
med H eusyn p..nn Udrustuln gcu nlt id va-ret lagt ruvecn Ylnd
pan ,·€'tl honsigfsnrres ...ig(· Fomustnl tuine cr og olllhygl:!t'!i!!e
Forberedolscr nt Ireunne dt·th· Fonnn nl san megot som
muligt, og dct vr rk-rfor klnrt. at disse E xpedit ioiu-r 1II:lt~

have den stors to Bl'tpiuill)! 101' di-n cln-miskr- Tnders œelsc
af Hn voue spccu-lt . bvor Tuk-n t 'l' O lll sandamu- Obs-rvo tio
nor, der Iigcsom B,'stt.·llIl1ll'ISl'r :1 1' U :l ~lI' tt.' I'll '· ikkc tonle
Ops cttclsc, UH'1l ncd veudie vis maa udto res oicblikkelig oftor
nt Vnudproveu "l'ost. :-':lah'cll's mun unln-nlnu-t dl' HUli N

disse Omste-ndiglu-dor udforte Obscrvn t ioner fila storst " n'lIt .
lwor rlet rln-ier sig: om at sk:lfii' ()p l ~' S ll i ll ;!t, 1' Olll Ga snrterue
i Scrnndet , udeunt dt,t tlog- dcrfor d l fiudes pan uu-tte
P lnds her at gire ('11 kort Orcrs igt Og1'-'la OH"I' do hero vcr
udfcrte n-ldre Unde rsogvlscr.

D t" t idligste Undersogclser. ,Jl'I' lIIi/:! bekjcn dt cre
gjorte on'r L uftt>1l i :'Onlutlt' t. lUllin·tt·s i l loi;~S al' F l'l'IUY1

pan nOFle Yalltlpl'o\'er, dt"r OH'\' t·t .AnI' fOl'ud val'(" ble\'C'1l
optngnl' pan dl.'n frallske E xpt'dit iou nwtI . L:l Bo niw ' i 183Li
og 37. Valldpn.n·t"rn e b("sto(Jl' tll'is n( On·rtbdl'\'allli th·ls
nf V:lnd t'ra tOl'skjdligl' D~'1J illdt il .JoU t'rallsk(, _Fn\"lle og
"arc optngul' 1111'(1 l't :l I' B iot Ollfllud(·t ApJln l'at. ~

Vl·t.! An alY$('1l :lI' dC'H udko;!te l) :lS absol'bl'rt·{h· 1<'1'(' »1) '

K nls)Tell ll1ed K:llillld og ~lIrstofl,-,t nwd P hosphor. Ht'slII·
t:1tcrne :ms.'l:ws :l1IC'1'I>(11' :lI F r i·my st.·h for up:lalidl·lig'(" og
de st.'\o.'l. s,'l:l. lK-stt'mt i Strid Illt'd nlll.' Il}C're An;"'; H'lSl'l'.. a t
man mt'tl temmeli,!!' stot: Sikkcrhed kan an tn,gl' :lt dpt !:l1l~C

Tidsrum llwUelll \ anilpro\'("nll's 0 snillg" og d(> r e-s I -mll'l'W.
gelse har J!jort ti l' lIl fuldsf..;l'llllig uh l'ugb:ll'e.

1 L8-l3 lIdforlt" :\Io1Tl'u ;; I\ùgoh· l ' lltlt'l'sog-t'lsl'r nf On>r
fladevamlet \'t·d Sa iut-i\Ia lo Ilil'l'Illl'st i tll'lI H('llsigt at jl :l:l

vise Sollysets I ndtlydl'Is(' paa d('lI rl' l:lti\" ~ ;-;anUU('llsictnjllg
af den nI' Yam1d :IhsorUl"l'{·tll· L uit . H an kOHl i dell H l 'n~

seende t il det R l"sulta t at S llrstohua'lIgl1 l'1l fancItes st01"5t
og KulsJremreugdcn mindst n 'cl klar t Sollys. ll\·or imod Offi
vendt Surs1.ofmœn~den fan tlt<'S mindst o!! K ulsn'PlUaon..dell, .. e' _

storst "ed mOl'kt o\'erskret " eir , " :lIulproH"rm' undersog
tc>s ikke pa:l. Sk"Ù(>t.. lUen st'udt<'S tH R(·uu l'S hvor de af
Mon en udkogttos i K olber pM -l.il Li t rl' . D en udkogt t' Gas
lededes gjellllem Kaul'\Clmklednius on'r i en F laskt' .. In'od
Gllsar teme opsamledes O\'er \-and. '·ed Analysee af Gasen
anvendte han til Absorbt ion af K ulsyr en K al ilud og for-

1 Cornpt. rend . ~l_ Hill.
1 Pogg. Ann, :'17 _ " Ill.
• Ann. Cmm. Phy. , laJ - 12 - !J.
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riably lacked the menus. Not tin chcmists bad hei n sent
out on the nume rons E xpeditions dispntched of luta yeats
to nll qunrters of the globe, was it possible to study this
subject in detai l. T he sole object of snch Expeditions hnv,
ing' bl'l'II the scieutific iuvestigntiou of UIt' ocean , they were
nnturnlly fitte d out with the gren tcst possible caro, being
furnishcd with the lnte st and most improvod apparatus,
and ('\'ery lleœS5..'lry nid an d uppliaucc. Tt is obvions ,
the refo re. tlmt t1 U'Sl' E xpeditions must lnrgely coutribute
to our chemi cal kno wlcdge of the QCP:l.lI. more pnrticu
larly with n-gnrd 10 observations which, Iike the deter,
miuaticu of gnseous bodies, will not brook delay, but
must be ta ken inunediately the sample of water has beon
drn wu. H ence. n'l')' gl't'nt weight should he at tncbed 1.0

observations iustituted under such circumstnuccs, via. tbose
thnt n-lntc to the determiuntion of gnseous bodies in sen
wnter. It will Hot however. Le out of place , ln-icfly 10 not ice
soute of the cru-lier observations undertaken with that ob
ject in view.

l'I ll.' t oa r1it'st experiments, 50 f:lr as 1 :un awarf', l'elat
ing to tlll' :lir in S('a.wnte l' ~ were insti tutt'tl in 1838, uy
Frl'lIl)', 1 with s:nllpll..'s of water dmwll more thall a J ear
be lore on the F rl'llch E xptJ<1 ition with tl ll' 'Bonite,' in 1836
mu1 1837. l'h~St' salllples of water consistt'd parU r of sur
fnc('-w:ltt'r. pnrtly of water l'rom \"arious llt'pths, th e great
t'st Ul'ilig -l~O Frellch fntllOills ; :md Wl..'l"l' l'o1h' cte" witll an
app:tl'atns der ised b)' B iot . ~

Wl wlI :lnnlysing the gns tlri\'en otT. the c.'l l'bonic acid
wnl> nbSOI'1J,'d in a IJt' of potash, tll\' OXJ l,:"l..'ll bl'Îllg con
SUllll'tl with phosJlhor us. BlIt F r i·my hims(·lf ditl not ret,!'ard
as tn lst worth)- th e l'I'Sults of this lll'QC('SS; and the)" lt..'l \'e
pro\'etl so dt'Cidl'lUy :1t \'a rian ce with tilo se of ail 1'lte r
obSl'ryatioll s. that his 5.'llllpll's of wate l'.. owill~ to the length
of t inlt' fol' which th l')' h:ld b(·l'u 11lOCSl'r\'ed pre\·ious 10
e;wminntioll. had no ,lollht become uttt'r! )' wor tllll'ss for
experilllt'nta! 1'lIrposes.

I n 184;:1. ) [ 0 1T I.m 3 inst ituted n sel'ies of expl'l'iments
with slll'facl'-wat t'L lIenr St, .Mnlo, chiefly with t1w ouject
of t1et l'rm illing the illtllH'llce of solar light 0 11 the compo
sition of the nil' :lbsol'bed by sea-water. He foun d th e pro·
!)ol1.ioli of oxygell tu he b'Teatcst, and th at of carbonic acid
lt'nsl in bright weathel'j whercas the proportion of oxygen
was ll'nst. :l.l.ld that of c.'lrbonic :teid greatest, with a dn.rk..
cloud)' skJ. Tlle sample::! of watc r were Dot eX:lIuilled
on th e spot, but takcn to Rennes, aud t1le1'C boile<! by
:MOlTi>u. in matra sses cont.'l.iuing -1-.5 litre. T he g:lS dri "en
otl:' dUl'ing the process was condncte tl through a c.'lOU
tschouc tube inta n. phia1, an d there collected o\'er
water. W hen an a1)'sing the gas, Morren uscd a lye of

1 Cornpt. rond. 6, p. til ti.
1 Pogg. AnD. :Iï, p. H f!.
a ADn. Chim. Phys, {3]. 12, p. fi.



brendtc Surstofgaseu med crerskydende Vaudstof Han
brugte ogsaa ber som Spœrre rœdske Vau d. som l'..an For
lmaud ":11' mœttet med L uft, og det kan saaledes ikke for.
undre , at de Resulta ter, han ei-holdt, vise te mmelig bctyde
lig!;' Afvigelscr, S urstofmwngdeu varierer s anled es rra SH,b

t il :i1.0 og utlgjor i Mitlùl'I 34.7 "' " nf den snmlede Surstof
Kv œlst ofmœugde , mcdeus denue vnrierer mollem 2u.0 Dg
30. :) og i )'I ülth,l udpjoi- 24,5 (X:. Jll'. Litre nf dct. udkogte
Vaud . Som mnu bcraf spr, svan-r den midlere Surstotpro
cent nu-zr-t noie mcd rlct at' BU1l81'll senon- fol' dcstilleret
Vaud opstillcde 'Iul. hvorimod dl' 'l'al. Morren opforcr som
Udt ryk for den snmlede Su rstof-Kv.elsto fma-ngdc iugeu noi
ngtig fixerct Bot ydning ha ve. da han intets teds angiver
den Bnrometers t end og Tempemtur. hvortil lmu hal' l'l'du
ceret sine H nsvolumin n.

Xogle Anr senere i 1846 gjeuoptog L ewy 1 ),[01l.'('nS
Undersogelser Jl:t:t nogle Yandpro ver. som han este ved
1.:111gt"UlU:' i Xordost for Sai nt-Malo , og auvendte fol' a t
kuuue sammenligue sine Resultater med Mor rens nc isgtig
den al" hern beskrerne Arbeidsmethode. H ans Resultater
vise ogsna , n:w1' m:l1l tn g:('r H ('IlSJ" ll t iL :tt Yand pl'ow rm'
:J. lle skriw si~ fra sa mme Stell, ikk l' ubl>tl dplig-l' om (·llli
llU'g l't mindl'e A f'"igl'!s('1', som Imu ligl'som ),!on ell t ilskri
\"(-'1' So ll)"sets Indfl)"dplst'. Su rs tofmn.'Jlgllell ,"a l·ier hos h:un

fl'Il 3;>.4 t iI 32.4 og: llÙgjOl' i Midd p1 33 .ü "JonI' dpu snml,'d"
Surstot~K\'ml !itofmœng-de: som gj l'JUll'llIsniti ig: bf'lober sig tH
17.3 CC , Ill'. L itn ' og ikke O\"(,l'skridl'l' Grœmlsel'Il. r 1i3.9
Og" lü .a, H eller ikk e L I' \\) ' har UfI.'l'llIen' fixl'r('t B r tydll in
g l-'ll :lf dl' opfol'te G ns\"Olulll inn, Del' hal' forr('Stell i hnus

'l 'abel illdslleget sig lll('ningsfol'"il'l' ('lld e Hegne feil. som h:tl'
g:iret A nl l,J.nin g" til, at h:tn el' 1I1('\"('n misfo1'st.'lnet.

1 1851 ha l' ('nd \'idt'l'e A, Hll)"('s ~ oft'Plltliggjort nogll'

r dt.'l1t-lSl'r om Fonlpling('l1 nI' L llflt'n i SO\"fill(h·t dog ml(,ll
Ol t r ed(ll il;' sine Originalobs('n atiollt'l'. lfolg(' h:tlll t1mles i

" and fra stone D )"b :llt id ('n Ùl'trng-tl'1ig mindn ' :\1:l'Il!Zde
Sut'stof \;'uù i O'·(,l'tbdl',":mdet. en R (';!el. som on'ralt holdt
stik &'1a\'('1 i den h('d t, som tempel'('l'('(lt' l'..oll<'. lI:ta1' und

t.Jges i Golfstl'OlUlUen~ h\"o1' den st"l'r ke Be,"œgelst' i Y~ Il
J et kundl' :tntages a t fOl'st)"l'1'(' d('n a lmindelig:l' L igel":'l.'l,.>i.
H an f:lJldt ogsn:l l'fier S torme en b"t~' (klig sto n e Sursto f·

1Ull'1Ig:<!1' î O n ·r fiadl'\·:tudl·t.

1 1855 udfolte )OL F , PiS.'111i ~ nogle "Cndel'SOgelser :tf

Saltcue i Oyerfiu denllldet ,'cd Buj uk-Dere og bcstelUte sam·
tiilig de i Vaud et illdeholdtc G asartcr. R esultaterne filldes
samlOens t illede i nedellsta n.ende T nbel, hvor VolUll1l't el'
rcdnccl'(:!t til 0 \1 og 7üü .... 'l'l')'k og udtl')'kt som CC, Pl'.
Litre Vnud.

1 Ann. Chim. Php . [3] - 17. Ann. Cbem. Pbann. M~ - 326.
1 8i11im. Amer, .Tourn. [2J- 1I - 2.U .
a Coml't. rend. 41 _ !:I32.

3

r
l,

potasb for absorbiug the carbouic acid. and cousumed
the oxïëeu with n surplus of hydrogeu . H ere . too. the
conûui ng ûuid wns water. previously saturated with nir ;
and hence it is not surprisin g. that the resulta obtaiued
should 1I:1\'e h('('n fouud tu \":lr~" cousiderably. 'l'hus, for
instance the ruuouut of oxvin-n varies bet ween 3\),:) nud
:llH1 3 1.0 pel' cent. tlu- meanproportion bcin g 34 .7 of the to ta l
nmouu t of oxyzvn und nitrogen : while the lat ter muges
from 2u,o to 30,:). g-Î\' ill,:,!" a menu proportion of 24,:)"
1)('1' l itre. TIll' menu [wrccutngv of oxvgcu ngl'l'('S, thcrefore,
\,(' l'Y closolv with t111' proport ion .uu-iwnrds fouml by B un
sen fol' distillcd wuter: Will'I·l'a,.; 11lI Ih't1nit (, importa nce
cnn Iw nttachcd tu )'Iol'l'l' lI's Iigu l'l's l'1'11l'I'SI'ut illg t\1I' tot al
muo uut of oxvseu mu l uitrocou. sine- th nt observer does
not nnvwhon- st:lh' to whnt temperature ami ntmospheric
)lrl"sslll't' hl' hnd n-duo-d ti lt' volume of tll l' gas,

Seme ~.':t l'S :ltft'l'. in 1H.tli. L cwy 1 rv pented à lorrcn's

experimen te. with "'" lllpit's of wntcr dmwn nt T....'l. llgl·l111e,
nort h-east of :'5:tint-)'1al o. :> t1opti ll,:,!". tlu- lIt'ttt'r ta compare
bis re sulte with tlusse of ).[01'1'1' 11. pn-ciscly the snme mode

of opcrntiou. 'l' Ill' n-s ults ubtnincd hl' this chernist, se l.'-
ing that th ,' !:>.11ll1'1('s or wat, 'r '\"l'l'l ' nll of til l'Ill fro m
th e s..11lH' loc.'llity. \":l r,\". too . cUllsi(h·rnbll' . though by no
llll'allS to the 5:1:11(' t'Xtt ';lt. - "hch Ill'. iu comllloll with Mor
l'l·lI. :>scr ilws to ti lt' illl!lll'llcl' nf "0\:>1' light. 'l'I ll' n.lilOtlut
of oX)"J:~e ll l':>111;"('S l'rom ;1;lA to ;l:? .4-;~3.ü 1)«1' c('nt. b<'illg

t he JlI (':m propor t iun of th" to tn l :> ll\Otlut of OX)';Jt'lI :tlld
nitl'og-l' ll. which ;""l'raw's l 'j .~ cc lll'r litl,<,~ lta,\'ing in no
C:1S(' passl" I t1l(' lilllits 1H,n :llld 1(;)1, L ew)", too ~ omits
to g:in' t\lI' factors t1( , tt· l'lll ilL i ll .~ tl ll' l"Ol 11 tl W of tll (' gas.

MOl'eO\"Pl', tlin'r s pI'l"pl,'x ill.!,! " 1'1'nl'S h:t\'e sli JlJled into his
T nble ; mu) hl'llC(' Ill' l ias hl'l'll misllllder stood 11) ' SOllle,

l u 18;)!. A. Ha~' l 's : pul.lishl'd :l l'apl'l' on t ht' d istr i
lIut ioll of :lil' ilL sl·;l·wa tt' l'. witllUut IIl'We"l'l' t'mb()( iying his
or igina l ol)S('l'\"a t io lls. A ccun lill)! to th ", obsermtions of
t h:tt ciwmist. tl l!' mll otl ll t of OXY!!I'11 in wat<'r dl':tWll (ro m

grl 'a t dl'l' th s is :> 1\\:I)'s :l P1'l'l'ciahl~' iloss th.'lll that in sur f:tce
Wn.tl'I'. :t l'uIt' whic h holtls g(lOtI 101' aU seas hoth of the
torr id :tntl tlw tt 'lllIlI' n lll ' ZOIll'S. with the PXC(' )ltiOll of the
Gulf 8 tl'e:un. wlll'r ,' tl ll' stl'Oll~ ; Ul'l'l'nt ma)" lw sUPllOSl..'tl
ta t'Xl'l't :> 11ist uI'Lit'l ;! illthll'llCt,'. \ f~r :l h e:! \')' ga le of
wind, too, til t' IU'OIIl)l"ti oll of o x.Y:;'e ll Il. the sUl'faC('-\\uter
W:lS foun d to hl' lll ll c\l 1!l'I'at«r.

In 1 8bb~ M. }<', P is.'lllÏ ~ institute d a seri es of obscr \'"a
t ions lIeai' R ujuk.D('r {> ou the s..'tlts in sur face--wn.t er , and
a lso determiu ed t ht' gasl'Ous bodie s it COlltaiued. His
l't'sults 3re gi\'en iu th,' followinl; 'l' llble, th e volu me
beillg reduced to a tmllpt'l':l.hn'(' of UO an d a pressure of
76u ...., expressed in cubic Cl'ntillle tn's pel' litre ,

1 Ann. Chim. Ph,... (3), 17; Ann. Chem. Ph arm. !lB, p. 326.
1 Sillim. Amer• .TOurD. [2], Il , p. 2,U .
• Compt. rend.' 41, p, !:132.
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I Anret l8ûD udgik rra Englaud P orcupiueexpeditio
u en, hvor der (or forstc Gang foruden de ovrige videnskn
belige Arbeider ogsa..'l forcsloges udtort mere cmfattende
ebemiske Undersogelscr . êlun beslut tedc hel' at benytte
den udnuerked e Auledning til H·d talrige Forsog sansel
med Overândovand som Yawl (ra ston e Dyb at sknffe sig
Oplysuing om cie P luct untioucr, som optm-do s:\:\\'el i de
absolutc som re lati ve .\[R'llg:dl'r nf d l' i Sovnudet oploste
Gasarter. Fomt uiulgnn de F eil. som IlIl(1n..ndiuvis maat te
iudsnige sil!, unnr cie til Gas:uml)'sN lx-stcurtc " :Ulllpl"(I\'er
opbeva redcs i 1a~1I,!{I' n' '[' id 1<11' l"nd('l-SO,!{I'ISI-'u. lK'stt'mtc mnn
sig lier for dl'H t ;th'ci at 10 1't'~ll!(' Hllsanalyst'l1ll' olllilord.
T il Optagelsc :11' tic (ra stmTt' 1).1'11 st unuueude Vnnd provc r
benyttedes l'II IIWg:C't simp«l Ynudlu-nter Iwstn:lI'lltit' a l' l'II

huI Met alcyliudcr mcd ll'tIK'\'I1'g:f'ligl' opatlshlltl'utle KCg'If'
ventiler, ('t .-\.ppm1l.t. hvis Paa lilll'iighed scuerc Undcrsogolser
giver Alllt'liuilll,(" t il at bcwivlc. Udkoguingcu U,:! Upsmu
lingeu al' Uns arternc foretogos i ai t " a 'sl'ntli /!t so m ver] de
t idligcre bcskre vne P orsog , og al\n 'lldt.,s 11I1tkr Analyseu til
Absorbë ou al' K ulsyrc og Snrstof K nlih ydrnt og pyi'cgul
lussur K al i. Ih·t siger sig selv. at de pan denue .:\Ia nde
erboldte Rosultotcr mnntte va-ru bche ftede nu-d meget bl'
t)'delige OLscl"mtioIlSrl·il, ln'ad dl'r o;,."S.."la tJtMi~t \'iS(,'s a(
do stor(~ At\'ig'elspr Il1l'11mu clcl a l' fOl'skjc llige Obsl'n atol'l'l'
efte r demI{' Fl't ' lll~:l1I gslll aadl' IlIlfol'tl, Hl'SU·IIlIlll'ls1'1·. :-C:OIll

Udtryk for ~alllllll'ns:\'tnillg('l1 af d,," al' O\"('l'dadt'\':ll1det
udkogte L uft faillit neml ig de h e Cbelllihrt'. som Imn tle
t re TOgtt' l\ h\'Ol'i dl'lIIle E xped it ion d"lt<'S, l.fter himmde n
udfarte tlc~ c111'lIIiske Arbeider, folgeutle 'l'a l : 1
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In the year 1869. the 'Porc upine' Exped it ion WIl S

dlspa tched by the Brit ish Go verurucnt. mnl it was now pro
poscd, for the first time, to inst itutc a suries of cheruionl ex
perime nts on a more comprehensive scale th:111 nny hithf'rto
performed. Ry tnkiug ndvnntagu of this excellent Oppor
tunity to exnmiue numcrou s samplcs of sen-wnter, beth
l'ro m the surfucc and l'rom great dcpths, the t1uctnatioDs
thnt uccur aliko in the ubsolute nud the relative tuuounts
of g'aseous bodies in ocea u-wnter might Le cffect ively
iuvestigated. ln onl er tu guanl a:;:\inst the errer that
must noccssm-ily ar ise whou th e samples of water are pre
st'HPII 101' :1ll )" lcngth of ti mo prcvious to cxnnnuation , it
WIlS t'l'suln,a to nmlortnkc all analyses of f:'as 0 11 board.
F or ohtain iug samplt·s of wnter from gl'C'at (h'ptlIS, ri. \'l'l'Y
simpk- iustrumeut \l':IS 11$('11. cousisting of a hollo w metal
cylinder. furuisl n-d with coui cal-shnpcd valves, ope ning ubore.
an nppara tus th e t rustworthincss of which subsequent t'x
perimou ts lmv« shown 1"eaSOIl to doub t , l'lm gas W:1S bciled
ont nnd collectcd hy Il process l'sst'lIt ially similnr to thnt
ndoptcd for the expei-iruents prcviously describcd. the C.'\1·

bouic ncid and the oxygvu hfl\' ill~ 11('(' 11 ubsorbcd L)' b}"d.
rate of rot."lsh and Jl)"l"og:1l1ic acid. A s a Illatwl' of COUl'Sl',

\'('r)' consid(,l'nble l'I1"ors of ohsl'rr:t t ioll \l'ouM nt t.'tcll to
n'slIlts obtainl'\\ h)' this lllt,thod, the lll'st proof of which
lit's in t l l(' l' xil'Ilt lo which tlll' dctt 'l"llIÎll:lt iolls of tliffl'rent
obSl'r\"Cl"S Jlerforlllt'd b~' th is 1l10t1l' of operation are fouutl
to m r)'. F or inst.'l1lcl', tho thr('(' chl'Illists \\' 110 sllccf'ssi"el)'
nccomp..'luit'tl the E xpl'llit ion ou tlw till"('e \"0P 1!t's inlo wbich
it \Vas dividl-'d, f'xpress the composit ion of the air Loilt,d
out o( slIrfac('wwat('j" by the following figures : l -

\V . L. l':nl11'lIb 'r 31 .0 lIlu o moll li8.4 °lu .N. \V . L. CarlX'lltel" . 31.6 p.et. o and ü~A }l.ct . N.
H uuter 3ûA 0 Ga.li JV. H Ulltl'r :J6.4 0 63.6 ~V,

1'. H erbcrt Carpenter . 311.5 - 0 G9.5 - 2~~ P., H l'l'ber t Car)X'utel" 30.5 0 69.5 N.

Ddt<~ el' kun de a( tle ellkf'lte ü Lsen nt iOlIl'l' mUe
dede Middf'h':en liel', IlIl'1ll som man sel", el' aUert'de Af,·i·
gelse rue lIIel1l'm disse o"crma:ull' store. llledellS de l'okf'lte
Bestemnwlser, W ill ikke tind('S oprortt' ~ \':ll"icrel" melle m
langt yitll'I"l' GI'lClldser . :::ian!l't!l's opfor es som Ydergl";l'lUl
sel" for "ar iat iOlU' l'Ilü af SlIrstofmôl'lIl!c]('1l i (het' tla d ('\"~lldet
Maximum 45.3 og ~fiu i lll U lll 14.0 u/, n( dell samlede Gns
mœngd e Kuls\TCll iLel'e"lIt't1 . t".

POI"CUPÜW('XI>editiollt'IlS Clwmikl're ans.'la sl'h sine R(...
sulttLter upaalitlelig(', dog millt!rl' l':m ( irun<! Ill' ~\[allg:lt'r

ved Arbl'idslUethodel'lle, pud fOl'lli den al' dcm benyttcde
Vandbenter t illod Und" igelsl'u af den Luft, som de mente
kunde ud \"ikle sig, n:L'l.l' Vandet Cra de stOlTe D)'b Da:lede
op til det ved Overfl.aden herskl'nde mintlre T ry·k. ne log
Corresten sin T ilflugt ogS.'l. :t. t it a lldre ) (jdler fol' at forklare

1 P roc. Roy. Soc. 18 _ 397.

'l'hese amonnts, howl>\'el'. an' tht' llI e-all mlul's lit,ducec1
l'rom the scH'ra l oLser\'atiollS, aud )'ct tll(,y Vlll')' e XCl.>(>t I.

îngly : the indi\"îdual detel1uinatioll5. which are Ilot giren,
must ob\'iously ba\'e l'ang('(l hetween fnr widl' I· limits. l'hus,
the extrC'llIt' limits l)('twl't'lI which the IlInOllut of OXYl!l'Il
\\"rIS foulld lo \'ar)' ill slIrfhceAwatpl', is statcd ta ha ve b('l'n
45.3 (IlInximum) and 14.1) (minimum) per Ct'ut of the ktt."l l
rtlllOlillt of j!IIS, inc1uding the c.'l1"ooll ic acid.

The chemists who acco mpaillell the ;Porcllpillc' E x
lwdit ioll <J id Ilot en' Il thelllSl.'h'es l'l'g.'l.rd tl ll' results o!Jtained
as t r ustwol'tily, less howe\'er 011 the gro lilld of possible
defl.'Cts in the modes of operation, th lHI bl'ca use the th e :ll)
paratus uscù for coUecting the wale r adm its of the l'SC:lpe
ai air which, in tb eir op inion, may be liberatell 011 ll'ater
dra wn (rom gre.'l.t depths reaching th e surface, ",ht're th t> atmos-

1 P roc. Roy. Soc. 1l\ p, 397,



de obscrrerede store Afvigelser , sanled es t ilakreve s stœrk e
Bevregelser af H avovcrûnden enten ved Storme eller paa
nnden Meade don E vne at foroge Surstofmœngden og for
ringe Kulsyremrengden, ligesom rigt Dyreliv ogsnn t ilskre
ves en megot stcr I udt lydclse Jlna.Snnnncuse -tningou nt deu
i Sovnudet opleste Lnft .

1 187 1 udgik ntter igjcu denue Gang rra 'l'ysklnnd
('II E xpedit ion ti! I ' ndersoselsc al' fJsu-l"SOen. hvormcd !>(lIU
Chcmiker fulgte Dl'. O.•J:tCObst'II, ) l ed Resultatern e nf
tlt, fra de t idligore E xpedit ioncr hidrorcndc Gasbest euunelser
fol' Oie beslnttedc ha ll sig hverkeu fol' dell ('11(' cll er de n
nmlr-n nf de ved BOllitf> el ler P orc upi ncexpoditiouen nuvend te
Frenurnugsmandcr tuen slog ind p llll en Midd elvoi, den eneste,
som i det te 'l'i lta-lde kuude fore t il panl idcligc Result eter.

H nn d l'Hl ' Ündorsogelsemo i to Dole og udfort e \1('11

uopsœt t ..lige Del al' dom uomlur UIIS:1I'tCl'llI'S Udkoguiu n
st rnx. med eus ha ll. ind seen dc llm ulighcdeu nf at udto rc ti l
fredsstil lendc Gnsannlyser- ombord 1'11:1 et F :irtoi i nnbcu
So. opsatte dcres mcn uerc Undcrsœelsc t il Hjemkomsten.
Dcs v.erre zav )'l nng('IC'n nf en til Üptagclsc af Uybvaurls
pruver ('I;Ill't Jlaillitlel ig Vnmllu-uter Anlcd niug til. at d(,t
l sto Anrs Udb~, ttt, II f tlelllle E xp{,tlit ÎOll for GlIs.'l.ual)'!>I·rlll'S

' YNlkolllllll'nde l'(>(lnCt'l'e<te si,!!: tit biot og hnrt I mlsmlllîng IIf
d(' 11 El't:ll'ill)!. som Sel"",r(' sk u111l' kOlllllll' t H A nH' lItlt'lSt, \'ed
(h-t A.,'1 re t (~fte l' fOl'et"l~l1 l' T Ol;t i ~ol'tl s(Jf'n , ~lau !!lel'lw

n-Ii d{-Il paa l'ol'cup im'e:\lu:> llit iOlwll 1ll'llytt e(il.' V andhl'll tl 'l'
JJ:1 nh, lll'lI\lig' j){'nt'I;vt .J<lcoiJSt'l\ t il 0gs:lH t il 0 su illi! al' dl'

fol' <Jas:lua IJ st,l' lwstelllt u " :l1IdP l'rJH'l' at h l.'uytte {' Il r nlld
hl'Ilter , der IIt't1sa 'llkcd l's IYldt ll\l'd L uft , X nar II U A l' pa 
1'11tel i D JI)('t :mbu{'{lt,s, absorlwJ'('(h'S umler dl't dl' !' h (>r

skcmle store 'l' ryk 1lI0ment.'m t l'Il !JI'} nf dC' \l l\(>tlbrag: tc
at mospha-'riskc L uft . hruned dl' Jlan d issl' ' -a nd l' l'O\l'r ud
fm1.t' G lIsnual)'ser Me" l' sn:l upaali tle1 ig(> nt d('r ikk t, ('Il
gnng \'œrdi;;{'(It-s dl'Ill en Ofl(mtl iggjor l'lSl"

D e ))''1n 0 st.el'w to g"Wt i 187 1 ilHl1Îostet.lc EI'I:u'ill1!('l',
111 lllig);!"jol'lle (h,t imüll{'lt id for ,I:tcohst'n n 'd ('U omhY)!;':('li)!
1<'orher{'d l.'lsl' t H dl' Il i 1872 fOl'ct.'l.g'ne E :q ll'dit iolt i ~ort [ 

Sfl('U nt o\'erv iIH!t' {·lIl'l' Oll\glla d l' V:lllskl'lighl't1 C'l', SOIll h:mll'
}ll' r il'ket l\l ulI,!!: It'1'IIe Vl'd de pa:\. l'Ol'c IIPÜlh 'Xlwdit iollell l'on '·
t:l .~I\(' UlIde l'sog{'lsl'l', og clet lykh dl's hllm dell llt' lt lln ~ som
H{'sult:t t II f silw Arlll'idf'l' at offt'll tl igqj'l l'C ('II Afhalltll il\~, l

som gin'r ('n Ra 'kke al' "01'1' T itli'l"S "'ort1r illger str l'll,!!:t t il

fl'l'dss t îlle nt1e 0 1,lpmillg'l'l' om L ufw ll i SO\'andet, Til 01'''
ta~('l sl' nf de l it Gasa llalp ,l'l' lx'stelUte Yaudpl'IJ\'\:'l' frn Dy
!Jet tj l'nte 110'10'1 XonlSlJto gtRt et af 1>1'. H. A . Me)"('r an,cire t
Appal'nt t bt'sUtaeut1e nf en tung )l(,t.'l. ic)'lindt'l', som l""NI

l'tllosning i <let bes!.t'lIIte DJ b fnld t lied on1' to n 'I islcbne
koniske V entiler , og der ved :ûspa'ITede det rnell em disse

, AlIll, Chcm, Phnrlll. 1117 - 1; J nhre sbl1r ieht der Commi ssioll zur
wis"(!ll5ciLaftlichen Untersuchu"A" dul' dcutliciJell .!\locre in K iel, un:!
- 7": _ 4:l.

! .Tah1'Csberieht .ler Comminion 7. l11' wiucuschaftliellen Untenuch.
uut!' ,1er deut8ehen Meere in Kiel 1872-73 - 5.
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pheric pressure is less. But they lmd reco urs e to other
meaus wheroby tu explniu t he gre at diêerences observed,
asœ-ibing to t he stnte of violent ag it.'1tioll into which t he
surface of t he ocea n is thrown bv hea vj- etonne. or to se me
ether ndeq uuu- cause. tlll' nhili t,l' ot incrensinc t ilt' pro portion
of OXyg1'1l nud di llli lli shill~ th :1t of carbouic «cid : a il abund
nuee of anima l IiI<'. tua , W:IS 11I 'l il'H't1 to vxcrt n' l'Y ,!..'Tea t
illfitll'llCl' on the compo sit ion of ti lt' ail' ahso r Lw(1 in sea -wnter.

I II 1871. nu E XI HIl; \it ioli wus Ill'Splltclwtl l'rom ttcnuauy
for th e iuvestigntiou {If tlu- Bnltic. DI'. O.•lncobscn accom

l...myill~ it ns cln-mist. W :u'lll'tl hy tht, uusatisfncto ry
resulta of Iormcr :,ms.:1Il :1 1~"N.'s. III' r.-solved to ndopt m-ither
of ti lt' mcthods n-sortod to lll l tilt' -Bonitc' and -Porc upine'
E xpeditions. lurt rutlu-r to tuke :1 ruid dlv COIl I'SI' . whic h
indced lu-hl out tlu- mily proslll'ct uf St\CCt'SS,

A ccord ingly. Ill' (lil"i til'll h is ohscrvutions. E xperiuu-nts
:\dm itt il1 f:" of no (I{'I:I,\". sllch ns boilimr nIf tlu- gus. wvr c
pcrtonucd at OBC{' . \\ llI'l'l'as ail onnlvscs of g:HI. illlJlossib lt·
as it is fouud tl) Ol ll' l'a tt' satisl:,cturi ly uu board a vossel
in t1w opell S('fI , werv tld't'n,(,tl till his l't'tu l'Il horne. Un
fort uunte ly. th{, WIlUt of a t rustwortlry npporntus 1(11' col
lectiug s,'1 111JlI(,s of wnter from .gl'l';lt tlt"p ths, confim-d t he
n 'SuIl<. Obt:lillt't1 Olt t h(' t1 l'st \"O~' a;!{' of t ilt" E xp{'tiit ion ,

liS 1'{'p:a rt ls :1Il111yst's of ;!as. to ti lt' 1111'1'1 ' :ICl luisitioll of
l'Xlll'l'il-IlCt' , which 1I0wl'\"I'I·. tl ll ' \'t ' WltS ltl1lJlh' 0l'p01'
tllllity of ll Jlplyiu~ 011 tilt' cn dSt., tIlult'l't:lkl' ll t ll1' fo1Jowing

Yl'al' in t1H' Xorth " ~l'a , The dl' ji,et iH' cOllstl' uct ioll o f t he
instl'lIl1Wllt ('l1Ip lo~' ed for coll('cti ll~ watl' l' 1.111 tlH' 'P orcu·
l'i m: E:~'1 11' t li ti o ll had illliuCI,d , la co!t W1I to ll\akl- ILS!' of <l n
npp:n'at us wlLicl; , {'n'Il Idll'Il I I 1'a w i li~ watt'l' fo \' ;!1I s-a llnl·
)"S('s. wns slluk full {If :li l', Xow. ou {ll'e uillg t 1lis :lppa
ratu s lit tilt' r l" I" ir t' (1 {!l'pth. NJl llt' port io ll of tilt' " a ir it
COIlt: lÎns will. hy 1'{':lSOlt nI' t he ;!1'l ':ll lJl'l'SSlll'(', hl· 1ll0lnen
ta l'ily nhstlrllt.,(I ; :11111 llt'ucl' :tlt a na i.n;('S uf gas with such
s,'l. lllpll's of wa~'r )lI1lH't1 tn th rtt {'xhmt dl'f('Cti\-(' liS to be
l\ot cH' n t11'{'nwt.1 WOl't hy uf pllhl i c~l tîon.

:\It'a nwhill', t.'1 kin;! :lIh" lIIl t:l,!!:I ' of ti lt' (,xpl'ri{'ncl' ne
quil'C' t\ in tH7 1 011 ti lt' cru iS!' in ti lt' Hal t ic. Dl'. .Jllcohsen
SIl CC{'I' I It~t1, a rtel" clln'ful lU'I'if:lra timl to llH't't t ilt' l'{'{luire
meu tl'l of t hc E XPl'(lit ion 11 1l1lt'r t:lhu in l x7:t to t\ l{' NOl'th
S l'Il , in S1ll1lHHlu t in g" nI' l' I"n dill ,!!: t ill' d ifticl1 lt il' S eXp('ri l~ lI ced

on tlll' ;Pol'cnpilw' E x p" ,liti OIl, alll} was euahh'd , <l S th e n 'suit

ofl lis 1:lhom-,;. to IHlhl ish <l tn 'atisl, l 01\ th e a Î1' IIl'{'St'lIt in sen
wlltt' r 1'{'conliug a SI 'ril 'S of l'lllim'utly srtlisfacto ry r t>sltlts.
F ol' conl'ctil\~ sa mp1t's of \n1 l.t' l' wlwrl·wit h to uudertllke anal

JSl'S of gas in wa tt-r l'rom th e hotto m. ot t'rom gl'eft t tlcp ths,
a n np l' :ll':ltlls, de scl' ilH't1 hy 1J1'. H . A . MeJ('l'~ was mad e use
of on tlw Cl'Uise in tIlt' :\orth St'n.: lt collsists of fi hca vJ
nU't.'l.l c)'lill tl('r, which, nt th{' n'tluir{'(1 t1ellt h, will drop do wn
on t wo nccurate l)· lit tetl conical \'nlvl's, cu tt ing off fin co m-

1 Anll. CIH\IU. Pharm, lU";', Il, t ; ,hh\'c ~l lericht der Commission :cu\'
wisRellsellaftlich cn Ulltcl'audlll ll(! ,ICI" del\ts(~h cn Meere in Kiel, 18; 2
-7:{, Il, 4:1.

1 J ahresl>ericht der CommiR~io ll ZUl' ,,; ssellschaftliehen Untenuch·
ung der deuuchen Meere in Kiel, 1812- 13, p. ~,
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beliggeude Vandlag. Udlesningea foregik euteu ved Appa
ratets Anslag mod Bunden eller i intermediœre- Dyb red
et langs Irinen nedsœnket Lod.

Ved Uddrivelseu af de i Vandet indeholdte Gasarter
anvendte J acobsen Bunsens Princip, idet Yaudet kogtes i

munication with the outside water. The detachment wna
etIected either by the instrument striking the bottcm, or,
nt intermediate depths, by running a weight clown the lina,

For expelling the gas contained in the water, .Iacob
sen made choice of Bunsen's metbod, boiliug the water in

Fig-. 1.

et ved Vanddamp frembragt Vacuum, og coustruerede i
Forbindelse med Dr. H . Behrens i dette 0iemcd et Appa
rat, som i Simpelbed cg Pnnlidelighed Intet lnder tilbage
at snake. Apparatet, som findes afbildet i Fîgur l , har
ai Jacobsen faaet falgende Beskrirelse:

a vacuum created by steam; and to meet the requiremeute
of this pl'OCC SS, he devised, with the assistance of Dr. H.
Behrens, nn appmutus which in tr ustworthiness und sim
plicity of construction leares notbing to he desircd. This
apparntus, of which a drawing is given in Fig. 1, Dr.
Jacobsen bas deseribed as fo110"'"8 : -



- Die Siedckugel a lanft in ibrem unte ren T heil in
ein sta rkweadiges, genau cylindriscbes Ulasrohr aus, wel
ehes unten augeschmoleen, aber bei c mit einer seit lichen
Oeffnnng verseben ist. .Ie nacbdem diese Oeffnung bis
unter den Kautschukpfropfeu cl binabgcdrück t oder Lis in
seine D urchboln-nng hcrnnfgeaogen wird, ist die Si edekugel
mit deni Ïnucrn des Wusserkolhens in Yerb iudung oder

gl'{!l'U dnsselbe ebeeschlossen. Das Glasrohr muss aich in
der glatu.n D urch bobr ung 11l'S K a utschukpfro pfcus mit R cib
uug nuf- und niederbcwegou, dièse Reibuug dnrf nbor
nicht so stark sein , wie d ie zwischen deni Pfro pfen un d
dcin cyliudr iscben K olbenlml s. I st eiumal ein feblerfrcicr
P fropten nus vulknuisirtem K nutschuk den tilnstheik-n des
A pparn te s anf rlas Sorgfültigsto nugepusst, so knn diesc Ven
ti lvorrichtuug unbegreuet lange benuxt werden , a ime \'01\
ihrer vëlligen Zuverlassiekeit cinzubüsseu.

l >as G assammelrohr b ist durch ein kurzes K a utschuk
rë rcheu mit der S iedek ugel rerbuuûeu und zwischen die
fcderudcu Arme des messingcuen H alters jeiugeklemmt . Dns
uutere Eude diescs H alt ers t râg:t eine wcit stârkere K lnm
mer, deren K orkfütterung durcb di" sta rch e ;")chl'nuhe e sebr
l'est 1111\ das R ohr dt·l" S it'dt'k ltl,ml gepl'c$st win l, so dass

1Il3n ~ :llll uutl'ren Theil dps Htl\t t"r s :lnfnssl'n d, S icde kugcl
untl S:\lllme1rohl' in delll K ;w ts chukpfropfen ~\\(- und nie
derschielJt'n und (inmit d it, Oeffnung c ht'li('Lig- wrl('gen

knllu,
l "'r R a umiuhnlt (Il')' Sil"t1ekugf>1 bl,t ragt ctW:l.S Ilwhr

,I ls d:IS D OJlpt"ltt· \"on dl'IU \'olullH'n, \lm welches sich dÎl~

ausznkochcm1c ' VnSSer lllt'uge heim E l'wiir men an f \ \10 "
aIlstll'lmt.

Bl'i der Rt'uutzun~ llcs A ppa r:IWs filllt man zuniichst
dit' SChOll im P fl'op fen steckende und in den H :l. lte l' eillg'l'
kll-'lI\mtl~ Sil'd ekugel ZUI" H âlfte mit W nssel' und schi l'b t
de\! P fl'op feu nLl'1' die sl'itlichc Odfnung, ) fnn filUt mm
dil' K ochti:l.sch e dUl'ch ein bis ,'luI' ihn'l\ Boden l'e icbl' lItlt,s
t hm \\u iro hr 11ir ('ct :\\lS d(-'\l\ :-:Chüpülppal'at bis znm t h,lM '.

lm\fl'll mit dem allS7.11kocitt'lllit' ll 'Vassl'r nnd Sl'tzt. llac hdl' ll1
die Ot·thn lUg: c bis ('lw)l Ulltt.'I' d l'\I K nutschukpfr op ti'n VPl'

schoht'lI is't. diesen sl'hr l'l'st in d('u H:lls d!.'r K nchtb sche
t'Ill. Z i('ht man I\UIl dil' Sit"llt'ku,!l' t'l bis ZUl' Hl'l'loih,nu lI~

<I{'s Vl 'l'SChlm;scs in d ie H ül.l', 50 l'lIts tt 'ht dlulurch in lit;>r
K oc1 dl llsch(' l' in kll"iul-'s r nCllum. in wl'lchC's sofort li ns·
1JHisc1H'1I a us tll' IU ' V:l.S.'>l' l' nutstdO:"t'I\. E s winl dadul'ch
H:lU1U gl'sclmtl't fii l' 11it' A usdl>llIll\\lg'. wl'lc1Je lias ott sC'llr
kal t l' \Vassel' schon in d('11 l' \~ tell ..-\ n,!!cnhlîch n dUl'ch die

hülwl'e 1' t'I\\I'I' l':I. t Il1' <It'r \\ll\:'::I' bl'llllen IJuft 1'1't!ihl't. :\l an
fii;f; lIun d:ls Samml'll'ohl' :m, uL('r dl'Sseu be itl-' E ndl'u
\"01'11('1' kurze G Ullllu il'ô1Jr ell I;I.'Zogl'lI sind, su. lt <l ie K och

tinsclll' in l'in W asSl'r bad, ('l·hitzt das ,V:l.8.'*'1' iu <1('1' :-: il'"
dl'kugl'l du l'ch l"ille ll::t l'\m t('l' angebr:H:Jit,,' ,Vt> iu::n'istl l:llume
\lml crhillt es im Sieden, bis man t1 ('1' mUstiilllliwm Ans
tn'ilm ug dcl' L uit au s dl'lU Sa mm<'1rohl' gewiss S{!j ll k UUII,

l u dem A ugcnbIick, in welchem man mit deI' }'ecbte u H nnd
die F la mml' elltfcl'D~ kneift lllan mit der link('n d:.!s E nde
des oht'reu G ummirobl'S zu. verschlil' sst es dnrau( dUl'cb
H int'insk -cken der :l.bgerundeten Spitze cines p:lssend ('11
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- Die Siedekugel a liiuft in ihrem unteren T heil in
l'in starkwaudiges, gennu cyuliudrisches Glasrohr nus, " 'el
ches unten zugescbmolzen, aber be i c mit einer seitl icben
Oeffuung vers eheu ist, .I e nachdem dièse t teffnung bis
unter den Kautsclmkptro pfcn Il hiunbgedrü ckt oder bis" in
seine Durcbloluune l.crnufgczogon wirrl ist (lie Siedek ugel
mit deni 1n\11'1'\1 d l's Wn sserkolhens in Verbiuduug oder
gegeu tl:lswlbl' ah J! l'schIOsst'Il, Dus Hla srollr mus.s sich in
der gl:l. ttt"u I tu rchbohrung des Knut schnkpfmpfens mit Heib
ung nuf- UlU\ nil'tlt·rb('wl'j!t'Il. llil"'l' Ut'iLuug' <lad abe r
nicht so sta rk soin. wie dit, zwi"c1 l1'\l dom P fropfcn und
dcm cylimlrisclu-n K olheuhak l st oinnml cin fehlcrtreie r
Ptropfcu nus vulkouisirt cm Kuut schuk den Glnsthcilen dt's
A p]l:lmtt's nuf das ~ll\1,,!:fiilti g:sk anct-passt, so kan diese ,.cu

tilvon-ic htuug uullt'l;rt '\l7. t 1:l1\1!!' lx-nutzt werdcn. olme von
ihror \"üll ig-l'Il .%1l\"t'rJiis.siJ!kl' it . 'iIlZ\\hi\sst' lI.

Dos l~ ns~\lll lllt'l l'(l h \' 1. ist duvch cin k urzos Knutschuk
rêlu-chcn mit der :-:it'th 'ku;!!'l verlumdcn und zwischon die

fed crudeu A ruu- lit'" lllt",sill;!t'lIl'l\ Ha lb 'I"Sj' t"iug"l'k lt·m\Ut . D us
unte re }<: Ildl' (Iil'St'S Holtcrs t riig:t ..im- wcit stn rkerc Klam
1\11'1', dewn K orkllittt 'I'llllg' durch tlit' st ark e Sc hrnubt' e sehr
fl'st nm tb s H ullr (II'}' :-iit'lll'kng-I'i 1!<'llI'l'sst wird , so dass
JUan, :lm uutl 'r u 'l'Il(' il l\t'S H :lit l'\'S :m faSSl'lIl1. S il'd l'kngel
u\ld S:ll\\lIll'll'Ohl' in tll'Il\ Kautschuk pfropf~1l au!'- und nie
dt;>rschit'h.'u II UI! tlalll it Iii.. 1II,t'fullu":: (' 1H;'l it'h i:,r n 'r1t'g('n
kaun.

1h ')' It:l.umillh:l1 t dpI' :-:il'lll'kuj!I'l œ t riig't l'h ms ll\('hr

ais (las 1)uPlwltl· ' "0 11 dl'Ill ' "OIIllIH"U. llIll welclws sich die
ausznk oc1J.' IHII' " ' :ISSt'r1I11'll,!? ' Il('im E \'\\" iir mcu nul' !oou
aUSIld Ul t "

Hl,j li!.'\' 1\1' ll u tz Ull ;! (I.,s A ppam tl's fliUt 11\:\11 zlllliicbst
dit' sehuu im P frnpft'n Sh"Ck!oll(h' Ul HI in dl'Il H:l lt~.'r t' iuge
kll'lI\1ut l' :'i('llt,l;ugt'I ZII\' H iilftt, mit W:tSSl'l' tHlIl schiebt
dl'n P fr opfl'u nll,'r (IiI' St'itliclLl' ( )d l'uung. )'b u (ltll t mm
lIiC' J-i: ochll:t.<;cl", chu'ch l'in !lis :IUt' ihr l'll Bmlt'lI l't·icill'udes
linnunil'ollr llin 'ct :lllS th'lll ~chüpt;lPJl:lra t his ~ U ll1 Ul·hel'
lau ll' Il lllît (!t'llI a nsZIIkoc!ll'llt!t'1I \\":lSSl'1' un tl S('t7. t , \lach(lem
di(' Ol'th lllll "~ .. !lis t'Il\'\1 \lut t'\' III·n l-i: autschukpfw l' fj,u \"er 
scholll'il i"t. Ilil,St'11 SI,hl' li"'t in th,u H als dl'l' K och tiasche
l"ill. .%il'ht 111:111 H\lll tlil' :' il'\lt ,l;n~\,1 his zur H t"rs b' lhm g
tll"S ' "l'I"'''ChlllS.''-t'S ill (IiI" H vlll'. "0 l·ntstt·ht tbdurch iH der
Koclltla scllt' t;> ill kll'iu l's ' ":lCIHt lU . i\l Wl'l Chl'S sofort Gas
hlilsclil'Il :lUS (h'll\ 'V:l. SSl'l' aubt(' i~c' n, E... wi1'll tlad u1'ch
H:ll\lll J,:"l'sc\wfll fil\' d i(' ':\us(!t'lnl1l\1 )!, \\"('lc1Je lias ott sehl'
b it!, Wa sSI'r Sc1101l iu (11'11 1'\'stl·U A llg'l'n blickt'n durch die
1.ülll'\'l' T I' lU jlt'l"a t lll" cil'!" ulI\!!I,IIt 'utlt,u L uft l'l"':ih1't, :\fan
fiigt \llIn tbs :'am\l\l'Irnh r :lll. ii!ll' r (h'sscn Lt'idt, E llden
ml'lll'r kurz." GUlIlmil'ülm'lI gl'7.tl_~t' ll "iud. std lt dic' K och
llnschl" in l'iu W:ls,st'I'hatl. t'I'hitzt lias W:lSSl'l' in Ill'\' ~i(odc

kug{"l (Iurch l'illt' llnl"\\uh'l' :mp 'LI':l c!lte Wl'illgl'isttlamme
uud el'hiilt es im Si l'tl l'n~ his lllall der \'ollst iilldigen Aus
t1'cibnng der L uft a us dl'l\\ Smnmell'ohr ge wiss sein kallD.
In d('\U A ugt'ltblick in wl'lchl'l\l mali mit deI' r echten H nnd
dil-' F I:l.mme elltte rnt. klU'ilt· mnn mit der linkell das Ende
des oht're n li lluuuiro hrs zu , \'(·rschliesst e8 d.'U'auf durch
H illeinste ch n der 3Lg('rulId('tell Spitze cines l'assenden
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Nacbdem nun die Oeffnung c bis eben untel' den
P fr opfeu hinabgescholx-u ist , wird .dns Wasserbnd erwürrut
und der I nhnlt des K olbens in heft igem Siedeu erhnlteu.
Nach einiger 7.('it hat sich im oberen 'I ' heil des K olben
halees ein [n-ier Ballin ;;t'hiltkt. in welchcn dit, Dampf
blason mit {~ ('rallsch hiueiuschl aceu. )1 :111 bl'illgt durch
Entfer ueu Il,·1' \\' an lll'llul'lll, O4h'l' durch kUl'7.1'S Hem ushe
beu des A ppnrn tes nus dem \\ "as-..;j'r ba tl" lias \\ras.<;el' nus
der :;i8l:lt'k ll~l' i ill deu Kolln-u xurnck und wicderbolt t1il;'SI'S
Ervünuen und tlu 'ihn·isl' Abkühlen des I\ olb"llhnlsl's uoch
ewehual. wodurch biunen \·l'rh iil tllissl\l ii~'.; i ;,: kura-r Zcit cine
sehr \·ollsta lllliJ,::{' A ust n-ibuuc 111'r L uft bcwirk t wird.

Es ist sd n' lcicht. schli osslich lbs Was..'W1' bis mr
vollstnndusen A nfûllung der S i"lh'ku'!!" i steigen 7.11 lassen.
wornuf mnu durch Aulid"lu'll clerselbeu tleu Yers chlu ss ber
stellt uud d:ls Sauuuclrohr UU II nuch l x-i 11 nbsclnnilxt.

Des Snunm-ln der G ftSl' mittelst dil'ses Appal":ltt~s

macbte nnch bd aicmlich sta rk h,'w"gtl 'r St'~' keiue Schwie
rigkeit,

GpwüTml ich wurden ~IO{J CL: \Vns....-r zur Anskoch
ung verwcndct."

Vt't! Hja'i p nf (lt· t h~ A ppnr:lt iudsmd tl'(h' ,1:'lCohs(,ll
paa NOl'llslltug-tl,t 7a L uftpl"ll l"t' r . som l' li l'l' Hj ('mkolllstt'u
nllalrsert',II'S l' Itt'l' BllllSl'US ~ll, th" t! t, . ilJt.t Kulsyn'u Ij t'l1lt,des
lDed Kali og: Sll l'Stofii,t bpstt'lUtl's n'I I FurlJm'lldillg Illl'd
OVl:'I"Sk)'lh'u<11' Ynlltlstof, Hnll s..'lIllIllt>lI!>t illt'l" sim' R t'sultntel"
i eu Tn lwl h\"Ol' Illlu i ) [o<1sa ·tniul! t il d,' tid l i~ t,l'l' Forült
tere betrnJ,:: tt'1' dt' JI kllls)Tl'fr il' I,uft UJ,:: KlIlsyn'u l!\"l'l' fOl"
sig, l saull'ill's hl'I'l'gUI's :O;ul"stl1 f o;! K \,l 'Istofma'ugth'l' Ilt, som
Proceuk r af Il''1l klllsYI'I'fril ' L uit. ti{'\' op fol'l's som CC Pl',
L itre utlko.!!t Y;ulIl rl'lluCt,rt·t t il Il'' Ol! 760 - - T r.\k [lol~e

denne Ta 1J,.,} lU'l"sk l'l' ,11'1' " Il ;!/IU:-k,· llI :\ 'r kt-li~ g-jl'lIllpllllill't
Ens.'lrtl't \ll'd i Salllllll'us;duiu.!! t'Il :lf d.·u Luft. Il''r \'l' uù
drtwet :lI' Ill' Yantlpl'fl\"l' \" som ha l'I' III ,flllllh·t sig: Illlller
SIUllIl1l' ph.\"s ikalskt, F orhohll', Sanll'llt,s li;:;!l' ]" SUl"stofpl'ocl'n
tt'Il i alll' III ' :?-! L lllt pl'flH'r . som st alll1Jll' li·a Owrtbdt.
\"alldpt, ti lt rods l')}' a t ,Il' :.kr in· s i~ li·a Ille;;t't lorskjl·lli:;:-I\
LoCillitt,t!·r . JÏlt'IJt.m Il,· 1II1'g:I't SlIIl'\T1' (: ra'1II1Sl.'r a l' 34 .14 og
33.64, og: 11 :1 ;1 1" 1!t'llIU't hl·!"t'Ils."b ·mult'Isl' ikkl' i S:llllllll' {' ,Istra'k
Iling er fUlHlt,t at gaa igjt'II i (h· d.d){'l"(' L ag, ,b hm' dl·ttc
silL .1<'ol'k!:ll'illg i l'II n.j l>nl 8i l"cu lat iou. Nllal' SUl'sto fm:l'ug
<I l.'n o\'(,l'lI lt i Dyl)('t 1' 1' flllllh'll li.!! l'IIt,l' nogl't lllin<1 n ' l' ! ~d

i Û\'l'l"ft:ltJt. lI, da kau dt·t "el ikkl' \":t'rl' t r i\'lsolllt. at det tt>
sk1'i\'el' sig: lb l'5u l'Stot\fob Forlll'llJ,:: til Oxnlatiou af (li, i
oomudl,t fordW lllllll'lUI t> ori!lmiskl'- Plllllt!..: Oi,! l )n "l'n 'stt 'r
samt til l'5ml.\TI'lIt'S Allluh'procl'S. S:1a ll'lll's som d~t al' .In
cob8t'u u<Ita.ll's lI\t'd lillf!l'Iltlt· ( )l'II : " Dl'r 7.nsamnH'llhalllZ
dil'ses r lltt 'l'schit·tll's ist h'icht ZII dC'utl' lI. In <Imn schw('rt,
ren ' Vassl'r , \l"1'1c1 ws ohm' l'r lwhliche BI'imischulIg tlUS 110111'-

1 Xlllr jel!" Iter o\'enlt IJar alLl"t'ndl .Ienne J scobsens Frcmsti llillJ(1l_
mllade og if l1lgc denne Olllreg liet ,le ft'Idl'" F Ol'fltttere8 01," al"OI' hvor" ,
GlI8mœngdorlle o\"eralt ero fn' lUstillc l1c som l'rHCcllti'r af ùen 8an,_
lede Slll'lltof-KvlI.'l sto r~Kulsyreml\'ngde, da \-il Gruuden herti l fl"('llIfllla

af min aenere AfbamUin, ~Om K ,t11)-wli i Sin-alldet, ' ·
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N achde m nun die Oetfnung r bis eben unte l' den
Pfropfen hinabgeschobeu ist , wird dns W asserb ad erwân nt
und der Einhnlt des Kolbens in beffigem Siedr-n erbnlten.
Nnch einiger Zcit hat sich im obere u Theil des K olben,
linlses pin freter Ra um gcbildet. in welche» d i" Damp f;
blnsen mit t i l'rausch hiueiuschlagen. M:lII bl'in;..ot durch
E nt fernen tIN' Wnn uequelle oder dnrch knracs H ernushs,
ben des Appnrntes nus dem Wnsserbn dc das \Va.5Sl'r nus
der xicdckugel in dcu Kolbeu xurü ck und wioderholt tliescs
Erwnnueu und tbcil wcise Abknblcn dos K olbcnhn lses noch
aweiiual. wodurch hiuucn vcrhnltuissmüssig kurz er Z l'it cine
sehr vollstnudige A ust reibnng der L uft bewirkt winl.

E s ist sehr leicht, schliesslich dns w nsser bis m r
vnllst ând igen An ûtllnup der Siedekueel stcigeu 7.11 lassen.
wornu f man durclr A nfaichcu derselbeu dl'Il Verschluss 111'1".
st ellt und dus Bnmmelrobr mm auch bei 11 nlrscluuilxt .

Dns Sruumelu der Uasl' mittelst dipSl'S Appnrat l's
mnchte auch bei ziemlich stark bcwegter Sl'(' keino xchwie
ngkeit,

Gewêlmlich wurden HOt) CC, Wnsser zur A uskoch
llllg- verwoudct."

With t llis ap pal'atus .Jacubsl'n collected tlll tlw CI'UISl'
ill tilt' N or th 81'a 7a slllllpll'S of ail' which, aftl'r t Ilt' l'l'tm 'u
of the E Xjll'dit ioll. Wl'l"e :llml)"sl"l.i b)' B UIISt'lI's 111l'thllÙ,
JlOb sh twill!! lIspd fol' ahsorbillg ti lt' C<'lrbonic acid. and
th l' OXY;:('11 conSUII\I'tl \l'id . a :mr plus of h)·drog"ll . H is
r{·sllits arr Sl't t' JI·tlt in n T allit', Wlll'I'l'. )'e \' I' I'"Sin~ tlll'
custOlll of e.wli..l' allthOl's , hl' 1·t'fl'IOS sl'}J:u'ah' ly to tlll'
cal'houic ;lcid an d thc ail' t'l'l' t' fro lll t hat bOlly; l thllS.
for inst,"IlCt'. t l\(' l'I'SIll'cti l"l' nmounts of oxyg,'n :Iut! ui
h Og"l'll will II(' found COlllJlUtt't1 il S 1'I'l"Cl.'lltllgt'S of tilt' air
frl'l' l'rom C:ll'honic ,'Icid which is ~i\"(' 11 in cc. pl'r Iitrt·
of tlm W:l«-I' eXllllliul'(1. reducl'd to Il telllpt·raturl' of (J"

.mil a l'n 'ssIU't' of 760 - - , According to this 'l"lb1t', II tl'ulJ
l'I'lll:ll'ka Ù]IJ ullifol"lll it.r prt· ra ils in the compositioll of the
ail' l'xpelh'd t'ro m slllupll·g of sl'a-wllh'l' which htl.\"e hl'I'll
('xJloscd t:o the 5:1111(' phys ical inttu l'lICt's : thus, fOl· insttUlct'
t he Jlercent'lf!"c of OXJj:.!{'1l in t111' :!-! s.'l llll' ies of air {h'rin~ù

from surf:ICf'-Watl'l', WIlS found. 1I0twith stmuling ti lt' colltoction
of the Inttl'l' iu wi<1l'I}' Ilitfl'l'l.'ll t IOC:Ilitil's, t:o rauge betW{'l'1l
tlw exct'l'ti iui,!ly llnl'l'OW Iimits of il.!, 14 and 33 .64; lm<l
thOll,!.! h l"j1lal ll~rN'llwllt ÙOI'S not exh 'lIIl to th e <ll.'CIll')'
l)'ill_!; st ra L\. thi s l1l:l}" bl.' IlccountNI for h}' il'regul:l,l'
it)· of circulatio ll. T hat thl' 1l1llQUut of oxyg('u at the bot·
tom, or in g"l'ea t dt'I't hs, shoultl iD\"ariabl)' pro\"(' equlli to
or somewha t less thau, that a t the sur t'IlCl'. is a phenom
Pilon the ea llse of whieh must lluqm'stiOll:lhlr he aS
cl'i!lt,d to t ht· consllll1pti ull of that g-as in the OXili:ttiull
of orgnllic re lllains ~ llmI for the SUppOl't of tilt' l"l'S-

1 The reason tha.t ilUluced me to " dopt eXdll~h"e l)" .Ja.t:obsell's molle
of r Ol' lOCse nt atio n , anù b)' the sta llùnrtl of thMt 1 l\" H:C~5 to ~coml'OlI.e the
rt",Iulb of earlier observe", who in\· fU"iah l)" l!i\"e the PI'''I>OI'tions "f
tlll' gues determined 81 pereentall"el of the total arnollllt tif IJX)'J:'\'Il,
nitrogen, and car1Jonic acid , wîll ap pear in ln) ' IIcxt ;'l[ .. moir 011 the
carbonic add pretent in te.·water.



l'en Schicbten sehr lange in der T iefe verweilt, wird ohne
g'cniigenden E rsatz for twëhrend Sauerstoff verbraucht zur
Oxydation der im \Vasser und besonders am Meeresgrunde
vorbnudenen oxydirb arou Stoffe, - in wahrscbeiulich wcit
untcrgeordnotem Grade auch durch die Athmung der 'l 'biere.'

)[(>D <le 1Ic1"\"('(1 Iore nledigede AIrigelser cre ikke megvt
store: idet Surstofprcceuten, bo rtsect Ira nogle fnn End.
tagelser, l igger indcsluttet ruellem 30 og 34, 5.'IaINII·s at
rk-n som Hegel nftager nied D ybet,

.lacobsens Ubservationer, der "are udforte Ululer (1\'
mest forskjellignrt cde Omstœudighed er, l'ise ogsaa pa;l det
Bestcmteste, at de tidl igerc gjorte Antagelser. om at xol
lyset og Stonueuo elier i det H ele tngl't de mctcorologiske
F orholdc skuldc spillc nogcn frcmt nedcudc Rolle ligl'On 'l'for
den relative Sarumcnsœtniug nf Orerfladevnudsluften. mn'
tuldsta-ndig nbegrundcde, i t'thwrt F ald "ise dl:' store Over
t'ns,..t cmmclscr, at disse Factorers I ndfiyrlclso mnnt tc l'lere
Illcget ringe.

31ed H cusyu p:I,1 den ubsolute :\Ia'llgde nf den Lnft .
der iudehokles i Ile fm forskjellige Dyb optngno Ynud
pmver, da viser d('n ~i f! at tiltago IIIC'd Dybet, uoget der
imitlll:' tiid !t·t laller sig: forklal'e n ,tl 'f l' lIIpl.'ratll l"l.'IlS Aft.:lgt'Il
llWtl Dy1J('t. ud,'n a t ((('t el" for llfldl'ut a t t.'lge sin 'l' illlllgt
t il I l l' sto re 'l' l'yI.. D(·l' bit" , ogsaa pa n POllH.'rnlli:lt'xJlt'di
t iOIWlI for at hC" ise lîl'igt igilellcn nt' dt'll t idligerc pila fit'n '
Stt'del' lu\t:"lltc Ftll'llIodlling', om lit I luftgl'haltell i Ùt' sto re
Dyh skuldc st.'la i Forho ld t il det (h' l' herskl.'lHle stOl'l'C
'l'rJk. fO l'etaget Spt'CiC'l1e E xpel·illll.'lItC' 1' mt'Ù l'Il al' Dl',
BI'hrt' lIs og .Jacohsen COHstrllel'!'t Ya lUlI ](~nter nf Knlltschllk.
J)t'une samllll.'uklclUWS fors t lIIest lIIuligt. h"orpaa d''!1 sillsw
RA..s t L uit uddre"es al' tien \"t'(1 Hja'll' nf K "iksoh', o~ lIed
s:l'Ilketies tIen'fter fuldst: emlig luftt om og luftt œt igjenlukkct.
Fürst i IJ)'bet ,·etl Al'p.'lr:ltel'i .Anslag: mod B lind anluwd<'S
tlt,t . lIdspa'IHI«-s og: I)'hltes med Y:llId, 1.,·oI1Ja:l dt't attl'l'
luttt.a,t igjelllukket og f)'ldt lIIed Vand ankolll t il O n ·r·
tb dt'II. Det \'Îsh' sig altid, at dc lUe!1 lh,tte App:ll'nt 01'
taglll' Vandp i'!l\'(·r ikke illd('holtlt IlWl"l.' L uit , ('ntt de n ·d
Yantll'l'O\'BllS ~1'11 l\l I)('t'atll i' kllmlc hoMe oplost ulltll'l' nlmin
tlt'!igt A tmosl'ha.'rctl ')'k. A t dctte llla:ltte \'t('I'l' san ~ kUlHiI'
llIa ll all<'redc \'fer!" hl'rcttiget t il at sllltte af nogle l·'orsog,
som A imé 1 i 1843 udfort e. H all am'endte et i dcn ellt'

E ntIe 3abellt G lasror , som lIeds,'1:' lIkl"ùes fl' ldt I1led K,'ik
!;oh' o~ i det Lest l'Illte Dl'b ,'end tcs olllkrillg. Il\"ol'\'etl K ,'ik
501\'(·t i Gl3sl'oret deh'is l'l'sta t k>tlt's "f Ynnd }).'Ia en 5.'Iadan
?tlaadl:' , at dette af!ifJo'ClTedes af K \'iksol\'l't. de!' optoges af
t'1\ neden lluder rmbrngt 1)''IsSl''ndc Be holder. ~IU Rt'Slllt:lt
af de med dette A pparat udfor te F orseg udtalte Aimé den
Sats. at den Mrengde Luft, som indeholdtes i en bestemt
j\Iœngde S0,'a nd, i aile D)'b vnr Illeget nrer den sa.mme,

1 Ann, Chin Phy~. (3J- 7 -497. Pogg. Ann. 30 - 412,

l>t>n nors'" Non:ih...seEp6ditioll. Tornetl : Ch~mi.
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piratc ry process in marine nuimnls, as sta ted by Dr , J a
cobsen in t he following words: - "Del' Zusammenhan g
dieses Unterschiedcs ist lC' icht zn deuten . In deni schwere reu
' Vassel', welches chue erhebl icl«- Beimischuug nus hëheren
Schich teu seln- lnuge in der 'l' id 't' vcrweilt , wird ohnc ge
uügeudou E rsatz tcrtwnhwnd :-':lUt'I'stoff vcrbraucht zur
rtxyd atio u der iru \\' ns.."C1' und besondcra :l.IU Mee resgruude

vorhaudcneu oxydirbaron :-;tll l1~' - in wnhrscbeiulich weit
untergec rdnetcm G m dc nllch rlurch die Athmuug der Thiere."

Hllt t he diûcrcnc,-s thus oCC:ISiOIlf't1 an ' Ilot \'t' l'Y great,

siucc tll(' IIt'rCt.·nblgt, of oX.\'~I· ll wit h but Ii-w excepti ons,
r:llIg't'S Irom 30 to :14. as :1 rule dimiuisbing with the
depth.

3101'('on ·r. ,bcohSt'IÙ; ,,1tSt'na t ions. instit utcd limier
circnmsta uces t ilt' most tli\','rs,· Iumish iucontcstiblc procf
th aï ti lt! views of l'al'lil'l' :lIItb.II'S. accol'l\illl-! to wliich the
effcot of solnr light und storrus 0 1' indcod motoorological

intluouco got'UNaU,\'. W:IS nss unu.cl to pla)' an im portant p:u·t
ill Illtltli lYing t ilt' jcullIJl"sit ilin of the ai l' in surfucc-water,
were wl.olly uufound-d : 1Il 1~' . ti lt' «xtr-ut to which the resulta
based on tl.at hypotl lt's is :l rt' fuuud 10 \'111')' , will of itse lf
SIIOW tl ll' compomtivc iusieuitiœuc- of snch factors .

~\s n 'J!:ll'lis tilt' ubsoluto amount of air coutained in
l>:lIuph.,. of wnt er collcctcd l'mm tli fli 'n 'ut str:It.'1, t his is fcund
to incroo sc with tilt' dcpth. - a 1;lct sufficiontly obvions from
t ilt' tl 'mpt'r:ttun ' dilU iliish in~ a~ t-lw lit'pth illcn'as('s, without
lll't'di l.ll-! to scl'k :Ill t'X p!:lll:ltioll in thl' ~l't':lt(> l' }lrt'Ssure,
...~ llli wit ll t ht' ohjl'ct of sl low in~ that th e propor t ion of ail'
pl'cseut ill st'a· W:lte r :lt ~ l'I'a t tk ptl lS, is Ilot , as assumed
lIy SOlUt', to :IllY appn'CÎa bll' t':..:il'Ilt tlt'lJC'lldt111t ou th e
gr('att'r pn'ssUl'1' lll't','a ilillg' tl lt'I'l'. a special S('.·it's of ex~

p"rimcnts WHS institut\ ,tl 0 11 tilt' ' 1'IIll1er:tll ia' E XJlI'dition,
with au a ppam tus lin' colit'diug wate r collstructl'l1 of
Co'lolltschouc h.y U n'. Bt'llI't'us :11 11 1 .Jacobsen. 'fh is illst ru
nlt'Ilt was tir'St pnossl",1 Ilat. :lIlll tilt'Il stillk. :11't<'r tlU' air :;t ill

relllainiug in it hall iJ(!I'1I t'X I"'III'!1 by lIlean s of nll'rcllry,
"t 'rl'cctl}' a ir-ti,dlt. Ou ils st l'ikiug' t lll' oot1olll, it "pelll'd a.nd
rilll'!l witl , w:lft-r . aft"'r \\'hicll it :I!,!a ill c1oS(~d, amI W:lS then
hrn llt!ht \Ill to t ilt' Slllf :ICt'. a ir-tight liS hefon'. 'l'Ill' s.'Imples
of watt'r COIlI'Cit'ti iu t itis a)lp:ll':lt us Wl'l'I' IIc \'er fOllud to
cont:lill more a.ir thau wUllld lit' nhsnrlll'd, with the saille
t t·llll','m tllrt·, a t the slll'f:ICt', 'l' Ilat such lllust he tlw case,
t ll1'l't, \l'as ilHil-et1 l't'aSOli to illti 'l' l'rom tilt' l~ x pl' i' i m ~nts

institlltcd lJy Ainu',l in 184a, Aiml' mado use of a glass
tube, which, opell a t tlte " l'pl'i' l'x t re OOty, was sllllk full
of 1II"I'Cury, and at the l'l'qu ircd depth im'crted . CO'l US
ill~ )):Ir t of tl lC' lUt'rculT in the tube ta he rt'pl:lced by
wate-r, in such mannl' r that t ltc lII l'rcur).. flO\ving iuta &

relxoin'I' of ))roP(>1' :;izc a1ltl sllapc, prl" 'l'llted its ~pe.

As the l'l.'Slllt of t lll' t'x)Il'riliwlll.. Ilt'r formed with this in
str ument , Aimé ventured to assume, that the proportion of
air cont.'lined in a given quant ity of sea·water, is at aU
depths very nea rly the Salne.

1Ann. Chiul, Phyl. [3], 7, p. ..l\l7; Pogg. Ann. 30, p. 412
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1 A aret 1873 udgik ntter Irn E ugland en E xpedition,
Oballeagerexpeditioneu. som i et 'I'idsrum af 3 Aar skuldc
uudersage bande dt' œquatorinle og nnta rk t iske Farvende.
Med derme E xpedition fulgte som Ohemiker .J. Y . Hu
clmnau. som I.ll'slut b,dl· sig h l nt anH'mil' de p:la Pomernnin
expediuoueu Jx.1l~·tb.·lll' ~II, thullt'r 0 l! A JlJI:H':lh ' l' S:l :1 /!od t
som udeu Moùitîkatiollt>r. Rosultrnh ·l1ll' :li' h:111S L'mIN"
scgelser vrc, SM l'id t jf'g \-1' 11. eudnu ikke ofli.·ntiiggjol't!· i
sine E ukclt bcdt-r. 1Il1'llcllS tk-r dog P l' /!jurt lIo!!I,- f'ol'(' lohigt ·
) [lltldele1sl'l'. hvorefter runu vil kuune cl:1lI 1W sil-( ('t BI"
greb om de Siutuingor, hrortil 11:I1IS Ubservnt iouer ville fore.

Hall tilldl'l'I, a t Su rstoüun-ngdcn i Overfindevnndct

variere r melh-ni ))3 og' 3:1 w/. :1 1' Ill-Il S,'II11ll'lll' Surs tof
K ve lstofnueugrle, s.nnlcdes at d(-11 sto rste )h· ll~d t· el' tun dct
(bande r l'la t h-t og absolut) i ' "aullpm \'l'l' ostc i Nœrbeden
nt' den sytlligl' I 'olnrcirkol 01-( den ruiuds to i Pnsntviud
egnene. Hvnd ungnur de uuder U n 'l'lIadl'1l liggcude Ln g,
da bal' hall obscrverot dct nnorkelige Factum. at Surstof..
procen te n aft.ngvr 1U'<l0 \'(' 1' imltil ct Dyb al' aoo Fnvnc. 11"01'
den opnaal' tot Min imum for ntter igjell at stige, saalcdes
som det fremgner nf folgende To bcl .

Il
Il

lu the rear 1873, ancther E xpe dition wns dispa tched.
from E ngland , witli H. M, S, 'Ohallengcr its object be in!,\'
t he investigntiou, durin g a per iod of ;1 ,\"e3.l'S, beth of tlt{'
E quntorin l and tilt> Autarctic Sens. As chcmist tu t his E xp\'
ditiou. hnll Ll'CII secnred tl\{' servi ces of.J. y, Huelmunn. \\"110
re solvcrl to miopt tilt' mcthods ami appmntus 1· IllJllo~· I·tl

0 11 ti lt' 'P omcmuia' Exped it iou, nhuost without modificn,
tiou. TI\{' resulte of his Iobonrs an' not ~· l't . 1 lx-l ievr-,
publislu-d in detail : prelimiunry p :lJlI'I 'S han'. " 0\\"+.'1"1' 1'. :1 1)0
lll'a l"etl from whic h 'H' cau form sorne lI('lll' ml iden nI' his
rcsults.

B ucbuun u found 1 tlu- pro portion of O:",\':':+" U in surface...
wntcr to \"3.1') ' between 33 and 3.~ per cen t of t he tot..nl
amouut of oxyge u and nitrogen ; it wns !;-'l.·patt'st (beth n ...

lnt ively nud nbsolutely) in the sa mples of watcr dm wn
iu-nr t l\(' Autarct lc Clrclo. ami smullest in thosc ccllectod
within ti lt' reg ion of tho tm de wiuds. A s regards t lu- pro
portion of OXYW'1l in wnter below tlll' ;'UI'f:ICl'. Ile ob
servcd t lu- Yel'r n-nmrkabl e l'net. thnt it geiu-rnllv dimilll'lll'S
down 00 n depth of 300 fathoms. where a minimum is
rencbed and tlu-n beeius to incrca sc. as shown by the
followillg' Tahle,

DybJe i

i100 !200 1 300 1400
1 Der- Del' lh ill ( lt'l.'/lt .

engelske 0 '5
1
50 800 1on!r. Ell1!li$h 0 '5 50 >00 2oo ! 300 .00 800 CI'

Favnt'_ i : 1 1
Fathom t_ Dl'lll~.

,
30.2!33.4111.4! 15·5 22.6123.5

0 +.'" _ 100 : ~ : !
-- -

O + N _ IUO i ' .
3°·2. J J. -I 11. -1 ' 15,'; 22 .6 ' 23 ·';"o.;, i 33·7, 33 ·4 32.2 O p_c l. , ,,3' Î' 33·-li 32_2

• 1 1 1 1

Om dl-n aùsolute Mœugde al' de af han s Van dpl'o\'el'
udkogte Gnsarwl' titllll.'s 1",,1. :1 det te Sk·d I ntl-t, hYol'ilUod
der senere el' bl{'nD offentligg:jol't folgende Tabl"l ' ,

'Vith respl'ct to ti lt' absoitltl' nmoullts of tlw gasl's

Loill."d out of t 111' difii:-l'l."nt s.... mplC's of wat ('l' llOti lill:': is
stak'd in tl ll' work alludNl 00. but tlte follo wil1g l'able ' lins
sioC(' appen red.

Dybdc i
Fod.

cc.
o

l'el' Litre.

Midlcre
T em}lC

l'&tur
i · C.,.

, CC. N l'el' :
CC. N 1Li~l"e destill' I

1 · ' IInù \ 'CÙ 1l'el' ,lb ...• T L
~_ elnl>enl t_ ,

1
. ,. BUllsen ;

"
,

1 - ~- ,

Dellth
in

F('et.

cc.
o

Il>er Litre

:\l el\ll
T eml' cl'lI'

tul'l'
in C,,.

1 cc-X l'el' \
cc. , Lilrc d i ~ . i
:N till('li \\' lI l el', 1

, Ill'r l.it. re nt Temp, /. 1
1 XI ' HllnM'n

X~

1.03

0 ,9 0

l.q

0.21

0·49

Il.Q2

13,45

14·00 1
.._- --1

1'; .00 i__,--

1 5 ' ~0

I J .OO

IJ . IO

t 1.71

11.26 t - 11.75

I J . O

,; . 1

6. 9

3·5Q

1.67

600

24° 0

1800

1200

0·45

o.QO

I. q

1. 0 3

R t'rlUl'd el' i Korthed gjl.'ngiH't det Vigtigste al' de
ti l Dato fre mkOnllll:! Bidl'n.g: tH L OSlliugl'D af Spol'gsmaalet
om L uften i S"vandet.

1 VlUl' en 1876, da man i N orge var beskjœfti get med
U drustningen af den E xpedit ion l som "ar besluttet udsendt
for i Sommel'mannedem e af Au rene 1876- 77 og 78 at

A bril'f nCCfl\llLt Il....s no\\' be('J) giH'1l of wllnt h:ul Jll'{,'
"iousl)' been nccomplished as regards ti lt' solution ot' the
llroblem 11l·est.'nte<1 br the ail' in sea-watel'.

In th e spring of 1876, wllen fittinl; Ollt the X orwegian
Expedit ion, Wllich ha d for its objt'ct t he im ('st ignt ioll.
during t he smnmer montlls of 1870, 1877 . and 1878. of

1The Voyage of the 'ChallellW!r.' The 'Athmtic.' 2 _ :l( il i.
~ Ber. BerL chem. Ge.. 1t _ 4.HI.

1 The Voyage of the 'Ch lllleujI;er: Tht' 'At llmt ic ' 2, p_ Jl ;t1.

~ Ber. Berl. chem. Ge. . tJ , p. " 10.
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uuder soge det mellem Xorgc, F reroerne, Isl and••Ja n :Mayen
lIg' Spitsbergen bcliggeude Hav. rare heller ikke tic paa
den engclske Ohnllcngerexpedition ndfortc Obscrvationer
utientliggjor tc : sunat de Data, der den G ang forelun. i Rig
holdighed pau iugou :\[:lftllp kuudc smumeulignes mt'll dom.
som nu stan ti l Hundighed. I s a-r var tlet nied H cnsyu p:la
ch'lI geog ra fiske Udb rcd ui ng. at Übs r- rvu t ionem o ikk c kuudc
g-in' synderlg omfuttcnde Oplp millgel', idi-t det eueste H :\\' .
S01ll ondnu var grundigt uudersogt, lIl"mlig XOl'dS{)('II. bande
nu-d Hensyn l' eo Dybde og: on'igl' physiknlskc Forholde afn-g
i hui G md fra det StOl'I! Verdenshnv. IUl~'la ,' idt man kjendte
det . Da der foret vnr fn ttet Beslnt uing. Olll at der ogsnu l'aa.
IIt'lI 1l01'Sk(! X ordhnvscxpeditiou skuld c udforcs chcmiske
l ' lHlt'l'sogt'!St'l' nf s amme Art som l'nn cie ti dligere E xp-di
tkmer. mant te det derfcr IlJ1' H l', S , Sven dscn. h vem disse

Arbcider OPl'illlll'lig' vnre ovcrdruguc. Iremstilk- sig som en
Ille;:!!'t vigtig, .ia num kan sigt" so m th,u r igti gste Opgn ve

at tilvcicln-inge dl' fornodne Opl ysningt-r Olll Gusnrtemc i
Sovuudet, bvnd nugnnr den D el nf \ 'Pl'tlt'u'ih:n"d . som Xorgc
ha vdu pantaget si~ at gj ore t il Gj elll;ta lltl for vi.lcn sknlx-lig
I' udcrs ogelse. ) I{'tl H l'nsJ II pan de :\I itller, der skulde be
l\~" ttl'S t il L osn illg"11 :If dl'nn~ 0l':.t.l\'t", lia kunde Yalg'ct a f 1
llis.w ikk l' fa Ide \":l.1I~kl'1igt. lb dl:' a f Dr. .fa colY.'l,.'u bl'Il~t

tl'tle ) It,thlltl('l' ng .-\pp::nOl te r st l'llX mantte UlipCgl' sig Slllll

,le hl"llsigtslll lt'Ssi~",t" fn 'mfol' AIt. hnul dt'r tOI' Rt'sh 'u stod
t il Raad i;;lwtlo sl·h" om ikke Hl'Il s~' net ti l Ih 'sulta tN 'llt'S
:-\alllllwllligm·ligllctl hnnl l:" gjOl't t1C'n's All \" t'lltll' lse ousk,·l i ~,

::-i rt 'UdSl'lI hl'sinttet iu tit'dol' mlt'Il ) Ioditicatione l' at tlpt a;!!'
do llaa 1-'onwl'a lli:lt' xPt'llit ionen lwuyt t l'litJ ArlJl"itlslllt't1J tJllel'o
IIg \":I iO det i Hl'IlS{' t'n tie til E Xjwd it iollt'IlS Udl'Ilstriug: l,t

,;tll1't H eld . at Pro li.·SSOl' D l", ,facohSt'1l n·h illigell tilh(l(l sig:
at :lllska fl'e de tn dt' c1ll'lIIiske Ulltiel":>og't'lst,l' ftll'llll(llI('

A l'p:\l'atE'l'.
Det ,'al' do;; ikkt· :!llt? dl' \"(0(1 POIlU'ra llial'xlwllit iOlIl'II

I"-'Il~"ttetll:" Apparntt'I" so m ogS:la kom t il A U\'pll(lt·I!"I· )Ja:l
tIL'n nOl'ske X ordh:ll"Sl.·xl>e<lit ion, idt·t Illall tler lwslutiNll' a t
:IIlH' ntle en af Cnp it:'Jin \\Yille constl'lll'rct Yantlhent('l·. som

iS;L'l' i Cil Ht'nSt'ellde m:wt tR '":en ' at fort'tra'kkl' for tien
al' D l', H . A , :\r eyt'l' :lllt!im ('. Pa a {\\'ll1lC manttl' 1ll'IIllig,

Ilaa!' cIt'u sknltl\· Opt.:lgl· \- a ll<1pl'd l"l'l' rra. int t' \"IlH'dia'rc Dy\' ,
C)"lilHll'l'l'lI Iltllos{>s n 'll ct la llt!s L in{'lI lwdsa'llket Lod ~

som altlell's ude!ukkNio j l uliglH'tlml a l' pna l .inell s:lmti tlig
at hanl :m hl'ngt 1'hf'r lllolllct n ' el1('r th's lig('o s:lnledcs som
!Id \ldl'Il millflste U lt'lllPI' kan forell<'s lI\l'd B l'ugt' l\ nt' ' Villes
Yalltl hentcr.

\V illes \Yalulh('utt'l": som filld <'s a tb ild t't i J.o'i g, 2, l'r al'
() plimll'l'cn bll'\"(,11 IlPsk rewt P:I:I folgl'udl' :\I aade :

' Yandl'l'O\ï!ll iu tll'sl l1ttes i dettt' 1llSt rulll l'lIt i l·t for
PI..dl>I·IIS Sk~"1d spi r:liformig boiet ltor , der unde r N('d
tir illgen i Yaude t holdes aabent i begge Ender, saalcdes at

rmulet fr it kan st l'omme igjennem i men naar Inst rmllentet
ophales et kort Stykke, lukkes Enc1eme af R " ret Illed to
Vl'Iltil er. hvorved det da i Iw ret staaentlo Villld afstrengE\s
og kan br inges op.

the sen lying bctweeu Xorway, the Ferêc Islands, I celnnd,
.Iau l\In)'cn, and Spitabcrge n, t he resulta of t he obser va
tions iustituted on t he 'Dlmllengcr" E xped iti on hnd not yet
bceu made public : and hencc tilt' dat a. tho n obtained
werc few com pared to t llOSt' of which wc :\100 new in

posses sion. ft wns lUm'" p.n-ticul.u-ly with respect to
geogrnphical dist ribu tio» . tlmt tho informa tion former DI>
sl'nations COIlId sIl Jipl~" hat! provod but 1IU';\;:rt'. iu asmuch
as the tllll~' St':1 thtll~llI~hly îllH'stî ga.tt·tl. rix the Ger
mali {Iœau. wns fouad tu tlilr. '1' w i t l ,ol~" in n -gnrd to dl'ptit
nm l "tlll'l' l'h~"sic.'l1 c orul itious from ti lt' Atlant ic and Pacifie,
su ':11' at lonst as UIlI' kllu \\"l"c!;:!' uf Loth lII :\~' hl:' said
to ex tr-ud. T Iti" n'Sltiut ioll once Il'l'lIll'11. of iustitnti nz on
ti lt' X Ol"\I.'g-ian Xmt h-At lnutic E xpl'tlitinu a series of chem
iC:1I cx pvrinu-nts similn r tu thu-a- pl'l'llll'llH'd (Ill form er
E xpodition«. :\fr, ~,:-\I' l'llti sl' ll tlu- er-utlonmn on ",110 111 the
exr-cutiou of th is task \r:lS tu 11,1 1"1' dcvnlved. could not

lmt J'l'ganl as ail ÎlIl(lortolllt Hay t ilt' most important. II1Ir t
of his lahuurs »ccurute tlt'tt 'l'llliua tiulIs of tll" ;: ;tst:'S Jln'
sent in tl lat t ract of ti lt' A tlantic Uccuu whic h tht' );01'

weginu E xpedition w..s tll makf. thl' SUbj l'Ct of scÎ\'llt itic
ill\"est iga t ioll, Ht's}wct in ;:: t111' 111t':llls wlll'rehJ tu soin ' titi s
prohh'III, 1It1 tli llicll lt~- co ulcl b" ,·xl'l 'l'iellCl.-'l.l iu lIla.k in~ a.
choit°l' , s ill(;(' Dr . •!:tcfll'Sl'll"s Il ...tllUtls 1II1lt apl'a.rat lls must
at OIlCl.' sugg-est till'lIIst,ln's a.'i h,Y lill' ti u' l.lt'st. C\'('II a. l'art
from tIlt' COlIsil!I'I'lltitlll, tlmt. Illl' tilt' bd tt-r comp:ll"illg
of Ids l"tls n1ts with t hoS(' nhtaill l'ti. t llt'iJ' adoption "'as dcsi
m hh', S\'{'llllse ll, tl ll' rl' f{}n'~ tlt'cillt,tl in l'a\'ollr of t ltt' pro 
Cl'SS - withollt mol1iticat iull - l"l'slll'ted to on t hl' , P UnI

t'l'nllia' E X}l(,llitioll : :11111 it W:1S a fOl'tuua.te COIlCU1Tt'llce:
t ha t P I'Oft'SSOlo ,Jacobsell sholliti killl lly mltmtt' t'r his ns.<;ist
anCl' in pl'tJ(om'ing ti lt' \"a l" iOl\S :l)ll':lra t us llcCl'SS;l ry lur the
ellt'Illil'a1 l'Xper iml'lliso

A li thl' :Il' l'amtlls matit' Hl-( ' uf on t hl' ôPtl llwr:1llia'
E X(l,"tiit ion, '\"('1'1.' not . Itu \\"" \"l 'l' :lll..ptt't! (Ill ti lt' )l (JI'wt';::ian
1\Oltll-.Atl:lIltic E X)ll'tlit inll : t lll' illst l'llllll'Ut, for insbmce,
('mpl<J)'l,tl tH coll<'ct "':111'1'. whic1l. l' :n t icu l:lrl)' in 0111' l'l'SPI'ct,
must lit' h<'1d pr <'fi.' rahlt, tll tlmt tltoscribed hy Dr. H , A ,

:\ l ('~"t, !" h:ltl hl'l'n clIllstrll ctt'tl 11,'" ~apt.'I.i ll C, W ilIt' H , N,
'Vltl'II ,11':I willg: watt '!' liOOlIl intt 'l'Jllt'tiiattl dl'pt hs, thl' C)'lin
til'l' il! t1lt' Inttel' is tll't: Ic1ll'I\ lty l'lI11 11 ing a weig-ht down
tll!' lilll:', which pl't,etu tlt's tllt' possihil ty ot' ha \" ing a the l'

lllolll('h·r. 0 1" :Uly otlwl' ÎlIs,tn llllf'ut att.'lched to it : an ad
'I":lutagl' ",Ilich l U:l ~" , witl wllt t hl' slig bt.t·st tlrawhnck, be
cOlllbill,·tl with \Vi!lt''s ;lJlp:lra t us.

W illl"s illst ruUl<'lIt for collt'cti ll~ wa.t-er. of which F ig. 2
is a. 10"11l01'S('n t ion has IK'l. 'n tlt'scribed b}' thl~ inwllto r Ils

follows : -
" 'l' II(' s.'llllpll'S nI' watt')' dr:l wn with th is ÎlIstrUlllt'llt are,

to S.1.\'I' Sp:HX', bru ught Ill' in :1. spi!":!1 t llbt·: which, when
sUllk thr ougb th e watt'r, is kept open at botb ends, to admit
of the frce passage of the f1l1 id ; but, on the instrument,
at th e requiretl dcp tb , bci ng haule<! in a few fatboms, the
ends of the tube are clo!ied by means of t wo val ves, and
the watel' it contains, thus pl'e\"ented from cscaping, may
be brought to th e sur face,

2 '
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'I'egningen fremst iller I nstrumentet k131' ti l Kcdfiring ;
'Inmpeu nf Lod lineu hexee i overste 0 iebolt (a) og L oddet
i den uedre (b). Iluder Ncdtiringen 10ft('1' Vandtrykk et
P ropel lern c op, san nt 'Inggerne i Underknut nf 1'1'01)(>1·
ho;;~pt (c) kornun-r klnr nf 'Inggeme i Mltfh'll. gjenuom hvil
ken Vcntilstnn geu (d) gnnr. ag: Olll de ikke kouuue r gnnskc
klnre, skcr P ro pclleus ( lm t1n ' Îlling mcd Skrnnplam-rne , san
nt Mnffcu og Veutilstaueeu blivcr sta nende stilh-. Xaar
I nstrumcutct derimo d HIll1(·!' Upbuliugo n hl'\":l'P:l'S uprul.
driver Vandtrykkr-t P rc pellerne IWc!, de dn-ies r U1H1t den
nndcu Vei og tneer Mutfcrue med sig. Veutilsta-ngcrue.
der ikke kan droie sig run dt. nu-n styres nt' '1' r:t'rstykk(,l'IIl'
(e). skrues (la. til ligemed dl' Ilwtl K uutschuk overtrukne
Ventil el' ~ 1lI0d Veutilsredcmc î Euderno nf R oi-et . DI! nruu'
dl' cre un-sten lukkede, glipper den siilst(· S krucgj scuec p:la
Yeutilstnugcu ud al' Skruegjn-ugerue i Muttcu og t:pÎl'al4
t,i:l'drt'IW (f ) klappc da Ventik-mc i, merlons I' ropcllerne
og êluttcrne gan lose rundt om den glntte D el al' Veutil
stœngcm c, og frerubyder saalcdes meget lideu Modstand
nndcr Hesten al' I ndhivningeu. I ust rumeutet lukker sig
eft,(>r ollltr ellt 7 F anH's (13 "Meters) I udhaling'. R illf!ell
om ),lidtPll og Skj:er nwl'llP rnudt P l'OpellCl1H' Ilt'skyttl'
I llst rU1ll1\utet. saa le{h's at il(·t mien Skade kau liggt, paa
BUlldell.

1" 01' at kOllstntere. om der nlr Orl'rskud nf Lllft i
dt, uNIre ValHl1ag, ble" dcr O\'l'r S\'iklrullet pnaskntet pt
gj cuuemborct Laag (g), der \'ed Hj:elp al' et Stykke GUlIlmi·
slallgc forenl'des t il ct i den elle Eude lukht Ulasl"l)J".
?iaar Yaudet under Nedfiringen stnflllllWdl' iml i Vnnd
l'Ill'et, lr1b det ogs3a lled i Gb sroret, aJ Il\'ilket L lifteu 8nn
ledes hie\' l\{lj nge:. Xn.'1l' Ills tl"nllH'utet kom omhon!, t'nell'
\'t'mltes l1et ~ SM at K rnnl'n kOlli ned og Ulasrort't op, ~Iau

b('negt:\dc nu Vundhentert'lI lidt fi:em og tilbagt' lI\t'tl d('n
(lITP E ude-. og ll\'îs dt·r Ilun le \'ff'l'et On 'l'skud al' Lult ~

manttt' deulle ha\"(' nl'Leil1et sig op og yist sig i 'rOppell aJ
G1asl'ot'l't , men dettp "iste sig sbd ig fllldt ligl' t il Top s. og
Ll1"- II t'rfol' i dl'n sil1stp l'id ikh p:lasat.-·

I nst l'Ullwlltet kan tOlllmes gjl'lllU']ll T nppekraJwn (h)
og lerer{'l' en Y:mllpro\'{' paa Cil'CH i1 I j:tre.

Udfol'cisen nf tic chemiske .\ rhl'idf'1' ombol'd pan den
l1orsh . Kordbavsl'xpeditiou (n-ertoges n lt~:1H l'm'St i Fnlg('
den oprÎlldeIige P lan af H l". Snl1ldSCIl som I!j ordp '1'ogt l't
i lH7G llled, lUeu bIc\' Sl'uere, da denue af H elhredslwns)"ll
bad sig fr itaget, oYPl'drnget F or6t tert'Il, der saalcdt's hil1'
udfort de paa de to sidste 'l'ogtel' gjorte Ohscr ratiollel' ele14

\'Îs Illed Assistance af Hl:. L . Schmelck som sidste Sommer
medfuIgte E xpedit iollen, og som for T iden el' hesk,ireft iget
med B enrbeidelseu nf en allden Del af det pan E xpedit iouens
'l'ogtel' t il chemisk Undel'sogelse illdsamlede 11ateriale.
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The figure shows the instrument l'l'ad)' for slnking.
l'hl' end of the souuding-line is Ill1HIe fast to th e upper eye
bolt (a), and th e Icnd to th e lower (h). On the down
ward passage. the pressure of tlu- wate r lifts up th e pro
pellers. eunbliue tll(' CO;.'S iu the nuder surface of tilt' l ese
of tln- lat ter (c) tl) g'pt clenr of tlll' cogs iu tl l(' bush,
t hrouuh which paSH'S the rod of tlu- valve (d); ami if not
q uito ch-ar. the propcllor revol vcs 1I"il1l the iuclincd planes,
ti lt' bush nud tlu- rotl of tho n ll\"( , romaining »tntionary
as ln-fore Ou tlw otlu-r h.md. when tho ius truuu-ut,
ou ln-ing lmulod in. is gi\"l' ll un upw.ud mot ion. tllt' pres
suri' of the wntcr fure-s ,IOIn l tlu- propcl lcrs. which then
1'('\"1111"(' in tilt' opposite din-ctiou cnrrving alulI,!! with theru
tilt' lmsln-s. The ro ds of t ho rahe~ whlch cannet rcvolvc,
bl'ing' kopt in position lIy trnusv crs« pieccs lé) an' tog cth er
with tlw vulves covcu-d with cuoubchouc. scrowcd ngniust
tlu- pittls of tilt' tube. ).:II\\" whvu t lll' latt" l" nrv ulmost
closed . t Ilt' Inst twist of tIlt' scrvw on tl u- l'ml of th!'
vnlv« slips ont of the COl'I'(>~IHJlHl ill i! twist of ti lt' SCI'(,\\·
on t lll' bush. and the spiral spr ill,!.::s ( f ) iustautlv pre ss
dO\\1' t lw I"a ln's, t lw Pl'Opl'll,'rs ;l1ld t1w busllt's r!'\"uhillg
i l1d l'pl'lnl" lltl ~· ronl1,1 ti u' ~ 1ll (J(Jth por tioll 01" tIn' rods, thus
prest'llting hnt lit tl" n 'sistnncl ' tn tht, wat!'l' dlll'iug: the
1"I'1I1aÎlnl(,1' of tl!t' npwal"l l pa ssa~.I' . 'l'I ll' inst1'Ill l1f' llt closes
ou b"ing hau le,! in ahout 7 fathoUls lla lllt'tn's), The
l"illg rolll1d tilt' midt!lt', lllll i thf' ~hil'lds pl'Ot l'ct ing: the
p"opl'lIel's. IH'eH'nt the inst1'll ll1t'llt fl'o\ll sustnillillg: iu.iul')'
on its ~ trik il ll; tllt' hottOIll ,

\\'ith a vit,\\, to :lsct'J'tnin wll('tiJt'l' tlH' propo rtion of
:u r \l'en ' l"('nlly gTl'Htl'l" in tlw 10\1"'1' strata a perforated
co\"('r (9) was SCl'l'wt·d (lH'r tlH' spigot-holt, ~ and conw

Ilech 'd by llIenus of <l pi('cl' of c:lOutschnuc hose with a glass
tube'. open nt Ol1l' 1'11(1. ~ow. Whl'll tIlt' watl' r nu the
(lowll\l':ll'll pn s~ag (' !lo\\" ,l illtll t lw spira l tub". it nlso dew
SCPIlt!I,t! iuto thl' gl;lss t ub!', , ' x l Jt' l1 i n~ tht, ail'. :-ln soou
as t lw illsti"UlIWJlt C:l lllt' Olt Iman!. it was illl'('r t('(1. the
stop-cock tlll'rI·fOn' i'O i li t iJl ~ (IUWll, and th e glass tuh,' up,
Th l' lIJlJll'l' ('ml of tll!' appam tus IJ\'illg" now 1Il0red a Iittle
backw:mls nml tl>l'w:mb;, tl lf' sur plus of air, if any had
Iw('u (ln 'st'nt , must u\n'iollsly 11:1 \'1' I"orcel! its way up
wanls. Illlt! han' aPl)('n l"l't1. ill tlw form 01" buLbll's, at
tilt' top of th e tull(', which. 1Io\l'('I'{'r, \l'as in \"a l' ~ahlr fouml
t{l hl' qllitt, ftlll, allli t llt'l"ef01'l' not attachcd to t llC' appa
l'at tls Will'il t ll(' faet wonl,1 110 10ng"PI' ad Îllit of douht."'

Til{' stopcock (11) S('}"\"('8 to t'mpty tIlt' illstr llllll'nt,
which will lwld ahout i) lit l'l's of \l'nh'l' .

'l' Il(' chl'mical work to he' tlOlW OJl hoanl wns. as
sta h·d abon '. ori~ i nn l1,\' lllull'l'ta Kt'1l lIy :;\11'. S, SH'llilsen,
who w{'nt out on tlw tirst Cl'lli~t·. ill 187G; hut. his health
faîling, 1\1l'. S\"eudsen was succeedt·d br the authol', who
bnd therefore to take tlw obsl'rmtiolls inst ituted in 1877
aud 187 8, partir with the assista nce of M l'. L . Sch melck,
that gentleman ha\'ing accompauit'd the Expedition on the
last Cl'uise. ph. Sch melck is now engaged iu working np
othel' mat-er ia!s collecte d Oll tl l(' Expedition for chemical
investigation),



Da jeg Vnnren 1877 blcv opfordret til nt overtage
disse Arbeider, var der kun givet mig faa Doges Varsel,
senat jcg harde de sterstc Vanskelighcder med nt faa nd
fort selv dt> nller n0dtol'ft igste Forbcredelser, og naar det
nlligevel Iykkcdes nt l'na AIt tilfre dsstilk-nde ordnct fol'
Afreiseu, da skyldes det te udclnkkondc den Beredvillighed.
lwormed Hr. P ro fesser \Vnagl' lristod mig !ll:Hult A udet og

san med I udre duingeu nf dot c!u.'mi skl' L nbomtorimu ombord.
Det paa E xpcditionens forsto 'l'o;.:t i 187H Ircmbor

skeude Il:tlllliltlll'iigt sto rm fuhh- Veir gjUl'dl' dl,t j luri Grad
vnnskcligt jn nu-sten upjru-liut ut udfon- Ill' chenuske Obser
vat iouer ombord. og liI,t r dh)"ttl', som nt S veudse» !ljl'lllhmg t.f's
fra forstc 1'0;!t, iudskm-nkede sig dcrfor i 111 '11111' Branche t il

17 L uftprover. hvornf til'Slllh' lL 3 vcd Uheld sencro g" ik t abt.
Det rolige Voir. som de to sillst!' Anr lH'g"uustigp tll' E xpo
ditionons Arboidcr. tillod llli;! dorimod P:I:I ch, '1'ogtPI" 11\"01"
med der \":11' ;!iH't mig: A ult,tlllÎIl;! t il nt llH'dfnlg: I'. at inrl
smclte et storre Au t.'I1, idet der fol' (Iis"t, Anrs Yl'dkolll
mende erholdtes Bu Lntt bcstcuuuclser nf dt, hj l'm LI-:l ;..:t(,
Luftprovcr. hrnmf H ra re ludsmeltcdc uf HI", Sclnnelek.
Xaar U,lh~,ttt;'t ikke t'l' ù1cn't stu tTI'. da Il:l}" (Il'Ut· sin l ; rullli
i. at t:'l.1 r igl· OhS('n at ioul'l· g-ik taht nO;'!!I' 1:1:1 n'II Flll'1t1
Ululer AtI :I IJ ~.t· ll U\I'II dl' th,:o<tt, n'lI l "hl'ld umll'}" 1l1ds lI\I'lt

ni ngE'll. Saah't1I'S ":11· 111'1' ti 1 Brug p:la sids tt> 'l'o:;t Ih l
K ncltlt> r ~t: Külllll' i I1lllrUnll St~llllt lllig llogll' L uftops.'IIll
lingsr0r , Imml f 0\'1'1" 75 QI" t i1tl"OIls fol' tll'lI o lllhJggcligstt,
.BehamUillg sl' r:m g ('utim IIndt> 1" h ulsnwitningl'Il 1,11<,1' l'Il t,!"

samme. L u tlIH'OH 'l' ]I (' ('l'e n111 ' nllalysl'l'(' c!C' \"l 't! dd Ill' F ranck·
lancl og 'VanP Hllginu' GHS:lll:lI ~' sl'a]l Jla l":l t, s:l:lll'l ll'S nt l\ lll
syr en l'l' ij l'l'Ill't llH'cl K al ilu d 0,:':: SlIrstol1t't IH'su 'mt \"(,tI
F orbr:l'Ildillg 1Il1'11 , ' amlstoL Dt, 1-1 forst lla' \'11W P nll"t'!"
E'r e aunl~,st'I"f't ll' a l' Hl'. Sn'mlst ·u d t;' fJ \Tigl' f:I(J al' F ol'l:'It.
tt'rt'n. I l l' l'rholdtt· 1{1'sulta tl ,l' tilUll's S:\ lllll\l'Ilstilletlt' i

T :lbe l l , Il\"Or t il k:m 1K'1ll:I'rk l's 1i11;':1."1llIt' : Dl' i 1'ah t>II<'1I
opforte 'J'(,IllPt'l-:lhlr:l1lgiH·lst'r " 1'1' lllig: 1lI1'llt1l'1t(> Ill' Pro
ft'SSOl" ~lul lll . Yt>d A Ilg-in lst, af dl' Dybt.Jt.I'. Iworfra Vnlltl
1ll"{l\'E'r n(' ('n' hl'nb,dt,. t'r ikkl' ta !!,·t Ht'ns~'n t il. at Yallll

h('nte ren fc1t~t lllkhr sig: l'ft' 'l' ch·ca 7 Panll's I ntlhim iug.
Vetl d(> Illl'ti oIJ; 1I('h'gll , 'd ,~ 10 Xll lllllll'n' \':lt" lit't" i d(> ti l
L uftp l'on 'l'lws Ophl'\'tll'('lse \ll'lIyth'dt, ( ; !:lSl'm' sllIna F t> i1.

mien nt jcg do~ il:l\' flllllit't mi;: fUI':lllit'l1ig" t t il nt t ilhl 'gp'
disse mÎlH\1'e Va'g: t l'lui dt, ('h r ii,:t'. lia lllall H'I ikkl' kan

tn.>nkc si;.: )!uli g-l ll'dl'll a l' l ' I\ L II'kag"('. mll'Il nt de u. ua:lr
Glasl'ln·('lIc i tt('l'e l\1a.:llJ('lh' r Op1l('\1\rt'til'S undc r ('u T lj "k
di[prl'n ts lllt'Ilem dl't ~' th'(J og- im1t'<" G:l sh'~'k :lf circ.'l 300
t il 400-, ma:ltw Ila ,·c on't l'U ma'l'kbat" Virkning pan d(> u
illdMilllttt,d(l L uits ~:llll lll ('n s:t'tning. .Jl'g klln s.'la mcgct

trostigerc t:lgl' dcllI 1111'11 i Her('gllingerlll', In'or ({(>t gjxldl"r
nt opstillc de alm indeligc Slut ningl'r , !'Ont dl' ik ke i sm 
der lig Gr:ul " iIle bidrage ti l nt fOl'T)"kke t'dseellde t nf ' de
E'ndelige R esnltater. A lle Gasvolumina findps i T abellpn

udh"yktc i CC pel' L it re udkogt SiJ"and reduœ ret til Cr og
760"· Barometerst<'md.
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w heu, in the spriug of 1877. I was requeeted ta
undcrtake t hese labours , 1 had but 1\ few days' notice, and

cxperienccd, therefcre, very grea t difticnlty in runkiug
even the most necessa ry preparat ions ; nor would it Indeed
han ' hC('1\ possibl « to f!t't evc rythiug sntisfac to i-ily nrrn ngod
in so short :l timo but fol' the readiness \l'it ll which Pro
fes ser w nng« C.'IllH' forwnrd 10 assist nit' : for lnstnnco. in
fitti ng" nI' ti lt' chemicol Iabo1'a101'~' 011 board.

The cxœptlonnlly hl'a\")' wenthcr on th e tirst cruise
in 1876. roud-red it in tlll' itiglll'st dl'!:-'1X'C difficult , nay
well uigh impmctica ble. 10 pe rfo rm the m'Cl,'s"<;<'It")" vxperi
rneuts on 110.'11"11; and lu-nec the chemical work donc b)' Sveud
sen 0 11 the tirst voyage wns. wit lt regard to gas-determina
ti ens. coufined to collccti ng 17 samples of a ir . ;l of which
bowever wcre subsoqueutly lost . Ou tlu- two lust crulsos of
the E xpedi tion t hu wt':ltlll' r pro ved much mon- favournble,
nml I SIICCI'I'lll'l\ in obtai niug a l:11'gl'l" uumln-r of samples

(li of them collectcd by Ml'. Schmclck). with which, when
brcuebt horne. So air-determi nations were pcrfonned. A more
sntisfuctcry l'l'suit would. hllWC'\"{>1". Imve been obto iucd but
for the lnss of nUIlWl'OIlS snmp les . SOIll(' few from accident

when aual)"sing- thl' ;,ras:;, but the 1:-'1'('at majo l"ity by reason
of ti lt' di tncult~- t'xperil' llCt'd in sea ling. T hus. for iusb nœ ,
ou tl ll" last m p g(' 75 1)('1' Ct' ut of tl lt' ;,!"1:ISS tu \ws for
colh·cting air procllrt'd h'olll K iichll'r & Sollil e iu 1hn.....
uall, 1l0t \\"i tl lst:llld ing t lle ;!r ('nt<'st Cllrc crachd l'ither
llur ing th" St':l1 illg-JlI'OCl' SS or :lftt'l' its cOlllJlll't ioll . 'l'he
~al1lp l('s of nir ""<'rt' ..dl of tllt'tIl :m:llyspd i l! t he :lppnmtlls
tlt'scr iLpd Ly F rallck1:1 nc\ Huci W nrd . l tilt' CHl'Lollic acid
ha\'illg hl'l'Il llbsorllt'd in :t l~' e of pot llsh and ti ll' ClXy:;,<'1l

tieter lllilwd h~' COllSllllliuf! it with hJ drog:{'u. Th(> tirst 14
s:HlIpl('s \\"l'n' :Ulnl~·sed b~" ) Ir. Sn'nd;;l'n. t he l'l'Illa iuin g SU
hy lll~·S{'lf. l'hl' n'lmlts ohtaill ed will be louutl in 'l'tiLle 1.
Th~ tt'lllp..'ra t ul"l'S in th e T ahle wt'rc gin'll L~' Professor
::\lolm. W hl'u sbl ti ug th c <\rptll s fro m which thl' s.'llllpll's
of watl'1' were dmwll. rega rd ha s Ilot bel"ll had to thl" f:lct,
t hat t he illst rullll'ut IIs('d for collt'ctillg th em d O<'s not close
till it h:ls bl't'1l Ila lileti in ahout 7 t:'It hollls. 'l ' hl' :lsteri sk
m:lrkill!! 10 of t he tletl.'rmiuatious siguili('s tlmt tl lC glass
tll llt>s US1'I1 for 1)l·('sl'r \"Î llg tll ('SC sampl('s of a ir Ilad Sll\:lll li.....

fl·ct s, 'l' o ttll'Sl) tl('tl'rminatiolls. IHlwen 'r , l h:lve Ilot attnc!l(>ll
Il'SS w{'ig-ht tllflll to th e otllt' l"S ; for it is impossib1t, to con
CI 'Î\'{' tl lat a Il'nkag(', alh'r t ilt' g: lnss t ulll's h;ul he('1l exposed
for mouths toget lll'r 10 a diif(>l'('uce of pr t'Ssure mllulIllting
10 300"·--100- , \·iz, that existing beh'('('n tl le nir iusiùe
and the ntmOSJlhl'l 'e without. s1l01lid not Ila ,'c Il:HI an ap...
}lfl"ciable ('fl"l'<:t on the colllJlosi tioll of t he a ir t ll(')' cont..'Iim'<1.
MOt"t."O\·r }". l llt'si tate the less to includc them as facto r.>

wht'Il seeking to arriYe nt gl'ner:ù conclusions. since
t.he)· cau not to an)' consi tlernb1e cxu'nt disturb t he cll.... r
acter of th e final 1'esul15. The mlumes a rc given in
cubic cen t imet res pel' litre of th e sea·wate r examinetl,
red uced to a temperature of O~ and a pressure of 76Ü"'· .

• Chem. Soc. Journ. 22, po 313; 1869.
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, , , ,

Ynndpro verue (>1"(' ovem lt, 11\'01" dot )Iods..'ltt e ikke
udtrykkelig el' aufort, udkogte strax efter ,1"1'('5 Üptngelse

Som IIlAII sel", ligner denue Tnbel ovennaade nwg('t
den ai Dr, .Iacobseu cpstilledc. hvad ruan ogs..'la paa F or
haaud kunde rente. da de undersogte Distri cter fU 1l1St......udig
gaa over i hinnuden. og naar Diff erontsom e mellem dl' al' Hl',
Svcndscn og ruig opforto Tai 1'1...• lIoget storre. lb konnner
dette ligefrcm nf det al' os lX'arln'idedl' Fel ts storrc rd
strrekning 0:; dcmf folpeude St 01TC Ueusartetbed i dt, ph)'
siknlske 1-'01"110 1111"

H'-a. ,1 d,'r ('1" mvst ioilll'faltlt:'lltil' ('1' dot paafnhb-ude
P hn-1I0IUt'll, nt de r uicd H cnsyu paa d('11 relative r-a nunen 
sœtniug al' d('11 i Overâadevnndct indeholdte L uit pua den
nome Xordbavsexpedition el" fundct bctydelîgt stcrre Sur,
stofgehal t end nf D l ', .Iacobsen for Nordsoen opstillet, san
ledes el" Surs tofpro centon i Overflnden i Nordscen bestemt
til i Middcl 33,93 % nf dell snmlede Luûnm-ugde, ruerlens
den for tlet nf den norske E xpedition i 1876 og 77 umler
eegte StnJg sendenfor den 70<16 Breddegrad , beleber sig

,,
1
t'

T he samples of water were all. except when the re
verse is sta ted, boiled immediately on being drnwn.

As will be seeu. this Table agrees rery closely
with thnt prepored by Dr. .Iacobsen. which was indeed
to be expected, silice the tracts investigated coalesce ; ami
the somewhnt greater differeuœs exhibited by )[1', Srend
scu's and lU) ' ewn figures arise simplj- from the region
explored by the E xped ition bnviug bceu more extensive.
iurolviug greoter dissimilarity in the physicnl conditions,

With regard to the relative composition of the air
in surfa cc-watcr. the proportion of OX)'g"ll Wa,.S, strange to
sey, on the Norwegian North-Atlanti c E xpe dit ion round
to he considerably greeter than that given by Dr, ,Jacobsen
for the XOIth Sen, The mean proportion of oxygeu in
the surface-wntcr of the North Sen Ile dctermincd ta he
33,93 l~r cent of the total nmount of air, whercns the mean
proporti on for the tract of the Xorth-Atlnntio strotchiug
south of the 70th parallel of latitude, that investigated by the



til i Middel 34.96 og for clet i 1878 undersogte mellem
70de og 80de Breddcgra d beliggeude Strsg til 35.64 Diu
P nldstreudigt til svm-ende er det nf Buohnnnn fundet nt
vu-re paa den sydlige H nlvkugle, idet Surstofprocenteu i
Overû ndeu der varierer fra omkr ing 33 i ..E,}\'ntnrcgnl'll('
til on. 3n omkriug don sydligo Polm-cirkol.

Dette lod met! tenunclig stor Bestemthed formodc,
nt Ù(' for dest illeret Va ud gja-ldendc. nf Bunsen opstillcde,
Absorbtionscoefficienter ikke skulde nere gyldige for Sovnud.
idct dei, nnnr Overûndcvnndsluftens Sauuncusctuiug fandt,-s
nt varierc med Bredden, mnntte viere det Xntnrligste nt
skrivc disse Vn r iationer pan 'I'cmpern tu rforandriugr-rne. Det
vil imidlortid ikke fore t il noget i-imeligt Resultat , om man
vil hetrngte 'I'empernture n som den Vnrinble og nf de her
foreliggendo Observn tioncr fnrsogo at udlodc en Lov for
Absorbtionscoetficicnteru es Vn rintlone r rucd 'I'empcroture n.
Mau vil da tinde , nt de cnkelte Observntioner stan ikke
ubetydeligt i Strid mcd hinanclen, idet der for Surstof
nncngdemes Vedkcmruonde ovcrnlt optrrcder mcget storrc
Afvigelser, end ruan kan nnt nge bcgrundcdc i Observations
feil. D ot kundc dog ikko synes til rnadcligt at Inde rlct
berc borm ed og forsoge at discutere de fOl'l" ligg('ndl' Oh
sel'l'nt iollel' mIen lJ(li(>l'e Kj {'ndsknù til Ahs orhtiollScol'fli.ci.
l'lIternes At1ut'llgighed nf 'J't'mpprattu'('II , og jeg hesluth 'dl'
([erfor at be~telllme sann'l Sa mmcns:ctning som l\In.'ug:de nf
(11011 i SO\':Uldet ved forskjell igf'. 'l'cmpcm tUl'('r oploste Luft.

E'orst gjordes l'Il Del Forsog. h\"Ol'red So'"alldd i d

Bnd nI' consbnt 'l'emperntlll' sogtt's Imettet yed t1el'l' l'im('l's
Gjl'lIllellllc<1nillg af I j\)ft , (s:utledl's som B lUlS{'U bal' g:l:Iet
l'l'cm \"('(1 sÎlle Bestellllllelser 1), hvorl'fter dl"n oploste I lllft
uddren's og ana lyse1'edes pan den for beskreme Mn:HIe.
l k paa deune l\Iaadc mœttl"de Vnllt!pr oycr afg:lYe I)(>stau
dig Luftnl<l.'ngder, som mien H cnsyn t il den TCllIJlcratur,
h\'ol"\"NI Yand et nl.1' m:rttet . \" istl' nogcnl umle 1Ill'l" dpu
~:lll lllll' Sammensœtning (mcd 34.9 % SUl'stof moc! 65.1 %

K nelstof) , Illl'dcns de ofte temllll"1ig stœrkt nfvigeude 'l'nL
som lUltr}'kte dl" ahsolutl· ) 1K'llgder nf optoste Gaser, tyde
ligt \" istp, at der paa dellllP 1Inade iklœ ,"al' opllnnet fuld
stœmIig ~1:Ptllillg.

P rofessar Wange foreslog mig de1'fo1' nt gj entnge dissl~

F orsçjg med nogl'll Vnriat ioll i den Mande, hr ol'pna .i\f:1't
ningen ine1'ksattes, og har j eg som ~\j lgc dernf ,"pd de
Sl'nere F o1'sog bellyttet folgellde Fremgangsmaad€'. En pns
sellde P ortion S0\"and af nogelliullde hOi E gen negt l'ysted('s
nwd L uft i eu rummelig K olbe i et 'l'idsrum fm 1 til 2
'r imer nnder stadig Vex k ll af dl'o i Ko lùl"ll nel'eudl' L uft
og IWllsa.ttes derpaa i nogic Timer ganske rolig, idet 'l'em·
peratureu snnvel uud er Rystn ingen som senere holdtcs fuId·
st fl'mlig collstnllt . Forat o,"crbe "ise mig om, at jeg har
opna.'lf't fuldstrend ig l\lœtn ing, har j eg llœrnl('t ll1ig Mret.

Bunsen, Gasom. :r.Iethodell - Hi,",.

Dell norsk" Nurdhavse"peditiun" Tor .."e: Cheini.
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Norweginu E xpedition in 1876 :1I1d 1877, nmounte 10 3-1.96,
and for tuat lyiug bptwel'lI th e 70th nud 80th pnrel lels of
latitude, to 35.64 pel' cent. Buclmnnn cbserved precisely
tilt' sanie pbenomeuon in the sonthr-ru hemisphere. the
proportion of OXygl'1l \"al' ~"in l! from about 33 per cent in
the E quatorial Sens to nhollt 3ô lwr cent in the viciuitv of
th e Autarotic Circle.

Rcasoning on tlu-sc dnta. thon- wcre strong gro nnds
to nssumr-. thnt the cootticicnts {If nbsorption uivcu by
BUllSl'1J for distilh-d wnter could Ilot llJl)lly to sen-wnter;
for, tho compos ition of tht' air in «urlace-wnter buving ln-en
found to \'ar~' with tho lntitud«, t lu- most probable cnuse
of th is pheuomr-nou wonld SP ('1ll to Il!' temporn tun-. Mean
whilc. W(' shnll not nrrivr- at a ~at i st:lctory n-sult by rega rd 
mg tempera ture as the vrn-iabh- facto!'. üm] hy seek
i ll ~ from the obst-rvntious [n-j'c- sd forth to rliseovor a
law nccordin g to wlrich the coefficients of absorption
\"ary with tln- h '11l1wrntlll't'. '.l'Ill ' iudividnn l observntious
would in that caSt' hl' roumi to clash. innsmuch ns the
vm-intion witb rognrd to oxvgvu is iuvnriab ly grcnter
thau cau Ill' nssumod to aris!' l'r oll] errnrs of observation.
Ho-o-ver it dilI not Sl'l' Ill :U!viS :lh h' to Il'Hn' the question
as it stool1. ami procP!'d to t lu' lli scu~s ion of the l'I'sults
without h:I\'iug flll't lH'l' inH'st igntell tl le l'd at ion of the co"ffi·
ciellts of allsorptioll to t lll' b 'llllll'ra tUl'l' : Hml 1 l'e~oh{'ll. thel'e
fore, Oll dph'nniu illg alike tlll' composition :ulll th e mllount
of tiw nir ahsorlml hy se:\-watel' at difii,rt'll t f.<' lllperntnl'es.

A Sel' i l'~ of l'xp er illH'llts Wl'r l' tirst institutt'll with
a \"le\\' to satura it' St'a-wah'l' with air, vil.. li)" l'lacing
it in a bntll of const:lllt h 'IllJl('ra tul'l' , nm! for thl' SJln ee
of sen'ral hours lI11init' lTIIJlfl>lll y conducting: tllrongh it a
Cllr l'ent of niI', - tlll' 1l1O(1l' of Olll'ratioll ndoptet1 by
BUllSl'1l for his tld l'r min:lt iOl IS. 1 - nftt'r wllich th\' nir ab
sorù('lI in tII(' wMI'r W: IS dr in'lI off. nnd nll:llys('(l by t lw
proc{'ss prt'I'ion sly 11('scrill l'l1. The snmpk s of ' water satu·
rnted il l this lllall1 ll'1' il1\"ariahly ~; (,lt1 ('tl qmmtit il's of air
which. iJTPsjlPetil"e of t lw fl> lll/Wl'atllre at which thl' water
bad bl'{'1l saturait,d. WNl' fumul tn be n'l'Y lH'llrly uni
form in colill'osit iOll. vil.. B·Ui Ill'l' Cl'l1t OX)I::'l'1l and Gr).! per
cent nitrogYlI. wlwn'as tIn' iigul't·s, orten widl'ly din'l'gellt,
exprl'ssing tht' nùsolutl, qllnutiti('s of the ga ~wous hodies
nbsorlwd. gare snfficil'nt proof tha t ùy this llll'thod complete
satu1'Ilt iou !lat! Ilot hl'l'lI attnilll'{1.

At P rofessor 'Vangl"s sllggest ioll, l rl"peated these
(t~p ('ri nlPnts , \'al'yillg' ~1i g'htly tIll' 1I1('nns by which satura
t ion was sought to he dl'l 'ctell , and have sinee adopted thl"
followillg modl" of Opl'l'atiOll. A qu:tllt ity of sea-wail'r of
cOllsid~rable spc'cific lD'ayity. is shak(,ll, nlong with :lil'. in
a l'oomy mat1'nss for Olle 01' twu hours, the ail' in the
matrass beillg fre f]lI C'lItly },('Il{'\\"l'l1. nml then Jett perfeetly
stiU fOl' a fe\\" hour s, at the pl'l'cise temperature presened
du1'ing its contÎllllal agitation. To be qu ite sure th nt l have
reaUy succeeded in satumting the water, l approaeh the
point of satura tion 3S it were from opposite directions:

1 Bunsen, GMOIIL :i\Ieth odon, p. Hi5.

3
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on the one band, opcrati ng with water that lins been im,
perfecûy seturated nt a given tempera tu re , and ou t he
ot her, sa t ura t ing th at water a t a rauch lower te mllernture ;
and not t ill then proceeding 10 shako it along wit h air at
n ie temperature for which sntnrntion is sought to lm at
tniued. l'he ntm osph crlc P l'l'SSU l' l! nt which the samples of
wnter were sat ura ted . wns nlwuys notcd clown, and the
qunuti ty of gas drivcn off reduced to the poin t of sat ura 
tiou at iGU....~ t he volumes nbsorbed bcin g put p 1"0 Jl0 1"

tioun l with the pn'SSlI1" l' . 'l'he rcsult s a.rl' set for th in
the fbllowing 'l'able, the nmounts of gas lx-ing oxpressed
in cubic centimetres 1)('1' litre of the wnter exnmined, 1"('.

duced to a temperntn re of O ~ und a pi'essure of 760 .....
'l' he figures priutc d iu thick type n 'Ii.·1" to samples of
wnter previously soture ted with air at a 10we1' tempera,
ture: thosc in bmckets are determinations pcrtormcd with
th e samo sam ple of wnter.

- - ,
17.76 1.J.J 6 ~ . 6..: .83 : 13.20 6.3 1 12.1

h:85 4 .56- 6.90 ~ ' 3.30 : 6.30 , 12.0t 6.97- [- -'3:16 . -
17.7 1 1-I- .J 1 6.25 12.

- - 7.01 , 13.20 , -

ningspunctet (ra. begge Sider, idet j eg paa den ene Side
bar bebandle t Vaud, som p.na Forhaand "ar utilst rrekkeligt
me ttet med L urt ved vedkcmmende 'I'empera t ur , og paa
den nndeu Bide forst bar mœttet Vandet red en betydelig
larere T empornt ur for de re ftor som OH'nIOI' beskrevet . a t
ryste det med L uft \'1'11 IINI Tempcretur. II\'oI'H'<1 de t un
skedes mn-ttet. Deu Bnromc tcrs tand , hvorvcd Vaudpro
verne cre nuettede, (' 1' nltid bk-ven obse rven-t, 0;.:' I;'I"C Ile
uddtevne G nsnneugde r reduccivde til )[a·t ll ing: \'I·tI 7ÜO'"" ,

idet de absorben-de Yolmuiun t're snt te proportiouah- \UNI
Trykket. Resultateme t'r e sannncustillede i lWùt>w,tn:lCllde
'Inbel. hvor G a s lll il'll i!t!l' r1 W l'n ' udtryk te som CC. PI'. Litre
udkogt Vaud n-ducen-t t il IJ" O,!,:" iIIU.... Tr'yk. De nied
fede Typer trvk kodc 'l'ni hitll'ort, fra d t' Yaudprovcr, der
i Forveicu bave ":1!I'<'t ma'tu,tll' 11\1'11 L utt \'( '(1 (' U lavera
'I'emperatu r. " ('( 1 dl' nud Klnnnner smmueu toiede '1':11 1'1'1"

begge Lutt prover udkogtc nf s:IIIllUI' Vnudprore .

Som )(itlt1eln t'rdier 1'1·110 111(' 1' man hemf : The Il W1Ul proport ions are nccordinglyic-.

" C. 0 1 5 1 ' 0 1 '5---_.- .__._..
(1 7·77 6·Q3 _.~':: .2.. 5.70
N

.. ... , ....
q ..p IJ.22 12.oR 11,01

O + N _ Ioo ( ' u
.'.-

35.03 3-1-'J9 3·P-l- 3-1-, 11

C. 0 " 5" w " 15 '"
(1 t .rt 6.93 6.29 5.7 0X - - - - - ._.. ._- _._--

1-1-. -J. 1 13 ,22 12'.08 1 1 .0 1

O + X _IOO
._-_.. - --- . ---- - -

(1 p.ct, 35·° 3 J-l.. J !) 3·P -I- J4 · 11

Til )"IIt'r1igl'l'l' Con trol 1':1 :1 Rigtigbed en al' donne 'l' a
Jx.1 hensnttes l'II Yandprove i uproppot K olbe H ·tI w i 7
D ogu , bvorp.m 11{'11 l!t'ri oploste L uit udkogtes ug analyse
redes, og viste II {,II uddre vnc Gas sig nt vere omtrentlig
n.C sa mme Sammcnsa-tuing som ovoufor angivet nemhg
35,18 "0 0 mod 64 .82 '/0...Y, Ar dl'U sa mlct1(' L uftmœngde
crholdtf's ber ingcll ) lna lin ,!!. d:l dcsm~l1"C Pli Iidl'n B I:r re
un dC'r O\"erf)'ldningen i E n liometr t't gik t."\bt. dt'll res te
re nde D el lU:l:llte 21. 71 CC. Som 1ll:l11 :lI' tienne T abel
vil kunne Sl', Pl' den K\'a~lstoflUœngde, som 1 L it re S,nand
absorbere r af dpll atmosphœr iskp L ull, ligetil pro por t iounl
med T empcraturen og lader sig ndtr}'kt i CC. megr t n 'lie
fre mst ille n -t! F orml"len

11.U1
10,95

l :!.Ot-l
12.10

l:l .22
13,25

14.4 1
14.40

N =14.4· - 0.23 f ,

which ~ iu pla ce of
th e l'a lu es obscl'l'('tl.
gin -s .

W ith th e ob ject of te sti ng st ill further the nccnmcy
of t his Table, a sample of wntcr W:lS nllowed to stan d MCl'

in au 011('11 matrnss at fi temperature of 0 - fOI" the "pace
of 7 Ù:lJs, when the nil' absor bed h)' it was Loill'd ou t nnd
nualysed ; but the composition of the grts th' in -II off proH'll
to he almost the s:lme :ls t1mt SP<'Citil'fl abon', l'iz. 3f:J.18
pe l' cent oX)"J;en and 6-1.82 p Pl ' œut Ilitrogen . Of the total
3.1ll011Ut of :lir no lIleasurNuent ,,"as obt.1.iIll'd ~ a small bubble

of g:lS h:l" iug unfortllDntel)' esc.'\IM.·d when tmllsfe1'1'În g
the :tir iuto the l'udiomet{Or : the l'('lllaini ng por tion men
suret! 2 1.7 1«. As nplwars fro m t his T able, the quant
it)" of llitl 'Ogl'Il nhsorhctl froIU t hl' "IÎlllos p!ler l" b~' 1 litre
of sea-wnter is stl'ictly pro portiollal to t he te lllpern t Ul'e,
and mny be "<'l'Y acc urn tl'1y expressell in cubic cen t imetres
by th e formula -

!
1,
1

j
j

I l .0 1
10.95.

12.08
12.10

13.2:!
13.25

14.-11

14.40

N =1,1-. -1 - 0.:!3 rI
Il\"oraf mnn istl'(1t'ifor de

obse rvere l1e Va~rd icr

kau beregne

R vad angaar den absol'be l'ede Surstofmœngde, da el'
Forholdet ikke Il'l'ngere saa. sÎmpelt, idet den Curve, der
betegner Yariationen med T emperaturen , ikk e lamgere el'
en ret men en svagi krummet L inie, som paa Strsget !ra
o tH 10 -, bvorom der her nœrmest el' T al e, Inder sig ud.
tr,lle l'ed F ormelen

\Vi th regard 10 the :unount of oxygeu nbsorbed, the
proportion is less eru;ily expressed, since the cune mdi
cating th e nriati on \\ith the te mpc r:ltu re will no longer
he a stralgbt. but a slightl)' cuned Iin{', which. from 0
to 10 -, the Întenal most important lll'l"(', ma)' be ex
pressed by the fonnula -
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0= 7.79 - 0.2 t + 0.005 t ' ,

som istedetfor de observeredc Verdier 7.77
giver 7.79

6.93
6.92

6.29
6.29

0 = 7,79 - 0.2 t + O,005 tt,

giring 7,79
in place of th e values obse rve d . 7,77

6.92
6.93

6.29
li,29

Men H ensyn pau den l'l'lat in >Samm eusœtniug nf den
absorbcrcde L uft da el' den ikke, snaledcs som nf Bunsen
fol' destillcrct Vaud fuudet, uufhœngig nf 'I'erupernturen
men vnrierer mcd deune, saale dcs at Surstofproccnten pan
Streget rra U" t il 15Q forund rar sig med en bel Procent

Be tregter mnn R esultatem e al' disse }<'orsog som Xorm,
viser clet sig, at den relativt ti l den snmlede Luûmrcugde
meget hf/ie Surstofgelmlt , som el' obscrvcrct i OVP1+lndl'll i
den noi-dlig« H nlvdel al' det undcrsogte Hn v, i Virkelig
lu-den skriver sig fra (' 11 Uvcruuetuing merl Surstof og ikkc,
S01l1 man ogsaa kunde tsenkt , t'ra en mnugclfuld ':\1:rtniug
nu«] K va-lstof i d{~t der ma-rk eligt nok lter tiudos en xur
stofgelmlt, dpI' meget hyppigt ovcrsk rider (lPII nf diss« F or
ssg bereguode med O,U .CC. og derover. Dot vil sige. der
optmxler fiait store Afvigolscr, at de pan ingen ~rande kunn o
tilskrives Observntion sfeil. og <let viser si~ snaledes , at :-\111'

sto fgchalten i Overtl nden ikke elene nfhrcnger nf 'l'ryk og
'l'omp erntur, men rim cligvis ogsall runa pnnvirkcs nf l'Il
('JlI'l' 111'1'1:' andre ubekiendte An rsagcr.

Xnnr (let gjrolder uœrmerc at st udcre Surstofmn-nedeus
Yariatiou 111('(1 Djbden. falder <let bckveuuucst at udtrykkc
den som P rocenter nf den smulcde L uituue ugde. da dell
ahsolutl' L uft llllt'llglie \"Ur it'rer i llwget stœrkerc Grnd me<l
'l 't'mperntul't'Il t'uù L ufü'llS reIntin! 8a llllllellsœtning, og lUan
\·il s,'lah'des \"Pù at Ù('uytte d C' llI ll' Vdtryksma ade opllaa nt
gjm"(' sig: i ùetyt1c' ligt stOl'l'e ü dstrrekniug unt1lff'lIl:dg af
'1'l'mpel'a turells I lHltiydelsc'.

Ol'dner man de pna deulle )fnade udtrykte T nl CftCI'
Dybdell, viser dt't sig, nt dei' llled HeusJ l1 pan Surstof
pl'OCelltens Stm'l'{,lse i de forskjr.-Jlige Dyh existercr en tem
melig IIdJlr'l.Jget L on ll:l:'ssîghed, SOIll Il <l:'rnwl'(' ka n karak·
u 'riscrf's af netlenstnn endt' 'l.'abel, dei' c'r IIddl'a)!et af samt·
li;:rc Oùsl'rYat iollcr , naai' IInc1tagt's ùl' to, h"o\' Udkognillg(,ll
ikke for ctogcs strax men fOi'st efter 1I0gcn Tids H~nstnlld .

H ence, the l'l'latin' compositio n of the air absorbed is
Ilot, as B unsen found to hl' tilt' case witb distil led wnter,
iud ependent of temperature . but varies with that factor.
th e perceutnge of oxygen fol' instance. differing us much
as 1 pel' cent betwec n U" and l u",

No w, assumiug the resulte of thcsc cxpcrimcnts to
furn ish a nonunl staudanl, the l't' !ati vely large proport ion
of oxygt'Il as corup.u--d with t lu- total amouut of ail' present
in the surfocc-wnter of tlu- nm-tlu-rn tracts of the spa in
vestigutt-tl. will Ùl' fouml to aris,' from suporsn tm-nt.iou with
oxy~ell, und not as mizht IH ' supposod. 1'1'0 11I iuipcrfe ct
sat urat ion witl. lI i tI'O~I' lI, ~·w('iJ( "!.!: tlmt the pro portion of
oXY1,((,1I eXCl'l'llt'c\ thnt compu tcd l'rom these oxporimonts by
as much ,IS, 01' vreu mon- thun 1).;) ''' ; 1'01" :1 diâcrenco so
considerable dOl'S Ilot admit of la-ing »scribcd to en-ors
of observation. On tl u- hnsis of t llt'SI' fncts. tilt' pro portion
of oxygell in slll'j;lcp-wa'tt'l' is showu ta depe nd not oulv on
pressull ' and t l'llIlll'rat lll'(' but pl'tlbalJly. nlso 0 11 tlu- ef
fect of one or mure C;lUSl'S :IS ~"(' t unkno wn.

Whcn im.:st igatiu,:'; tl u- til'dn 'l' in r..hich tlu- proportion
of ox.'"g:ell vru-ies with th e lll'ptli. it will he most couveuient
to expH'ss the d ilfl'n 'IlC\' as a P"l"Cl'lltagt' of tlu- totnl :ullount
of ai l', t1U' abso lut \' :llllOl\llt of ail' l ;'\ \'yillg: to 11 llIuch grenter
l'xtent with thc tCIlIlII'rnt lll'l' th :lll ,Ioes its relatin' compo·
sit ion; IlPsides, with thi" ll\llde of l 'Xpl'~' ssio ll cOllsidt'rably
less l'l'garc1 Iw (> (1 ht' h;ul to the in!lIlt'IlCP of tt'mp('rature.

]f thc' tignn's rPIll"('Spnting t lH' resn!t-fi thu s ~'xpl't'ssed

nre ,ll'l'ang:c'd accordillg" to Ih'ptli. t ll\' pl'Opol't ion of oxygen
1)l"CSl'llt in tIlt' difl'l')'(')lt strat~ l will IIP fou lld to c'xhihit ver)"
cousidl'l'ah l(' lIuifol'lllît,\', a ~ :l1)1\(':lrs fro lll tJw I()llo\\"iug: Table,
on.st'd as it is 011 the' whoh ' St'j'il'S of lll;ti'rJll inatiollS, with
the l'xce'pt ion of two, ti lt' watt ')" wit l! which tlH' llltt~' r 'l'c re
perforllwd Ilot hnving bC'l'n hoiktl at onct', ùut allowe ù ta
stand 0"1'1' for SOI\l(' t ime lll1'vions to eXIUlIillnt iOIl.

33'93

)[ea l1 Pel'

c el1 la~e of
( h~" :rell,

:UCHll Dl'l'lli,

'654 9- 101}7
---- - ----;c-I-- - I

300-600

600- 1000 109i - 18 2 9 I l
- - - 1 ·--· - 1--- '-+- =-1-'--"--
1000-1400jJ829-2560 .__ 6~_

1400-176012650 - 321 91 10

3 2 ,50

32,5 8

32 ,78

J 2,89

35,3 1

Midl pl'C
Slll'~tof.

:Ueter.
ElIJ.:"el~kl' i

Fll.V lLC.

6

Anlal
Ob ser va.

t iOllC l',

D~"ùdeillt€'l"I"3lIel',

1400-17 6012560 -32 19

g "gclskc i nrct <'l"
F 3 \'lH'" 1
~~~:~~~+~~-e:"·-~~.~~-·"~-r~

o 1 0 28 0 i 0

- " -~::"' l o~:I""-~- !~J " 6_ =-" 6 9- !_~ JJ ' 9~"-

_ : : : _ ~:~ 1;1::::::;, ; _--· :~~ I_ ;:: ."S'
600-10001097-1829 I l 684 1 1251

1000 - 1400 18~-9--":-'-5-6-01 II_ _'c'c9c' _ I' 2180

1646 30 10

D e enkelt e übsenationers Af"igclser fra den "cd
dc'nne Tabel bcstemte R egel ere i Retm gtning af det under
sogte Felts stan~ Udstrrekning hyerken mange l'lier s)'n
derl ig store. idet kuo 10, No , 2, 19, 38, 49~ 64 , 68, 83,

Considering thc gl:eat extent of the regioll imest i·
gated, the deviation of the individua l obsel''l'"Utions from the
standard given in tbis Tnùle is lleither frequent nor con
siderable, 10 only, "iz. Nos. 2, 19 ~ 38, 49, 64~ 68, 83, 84,

3 '
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84, 85 og 87. fjcruo sig 0 111 mare end 1 Pro ceut rra det al
mindelige R esultat , medeus man af samtlige Observationer
kan bestemme en cnkelt Observations snudsynlige Afvigelse
fra den el'ter derme 'l'abel opt rukne Cline til + 0.52 °/u,
en Afvigclsc snn lidon. at t'li ikke i-iuge Del nt' deu knn
skrives pm~ (I bservat iousfeil.

De stors tc Uovereusstcmmelser opt ra-de t..rlrigst i et
Dyb (ra 3Uü-GOO Favne (:>4U- lU 97 Metcr} men fimlcs
ogsna enkclwis i storre Dyb.

F m Bunrlen hidrore r i tic sto rre Dyb kun to L utt
proyer mcd vresontlig for hui Surstctprocent uemlig Xo.
68 og 87 ~ optngnc fra to P uuc tc r. som mu-rkeligt 1I0k
beggc liggc paa t'Il Lin ir- pnrulcl nu-d og net ved Gnond
sen mullem den nordovcr st rygcnde vm-nu- Strcm og den
S)· t\O \' Cl' l'orbi .luu ) [ap m I,!a:wndc Polnrstrom. Bortser
mau imidlcrtid rra disse do v.escutligstc l 'c vcreusstonuuel ser.
som bidrnge til at givo Curvcu «t om cud megot smgt
Minimum i 3UU - 4UO Fa\"ll l'S (:14~-7;i2 :\Il't{,l'S) Dyb, vil 1
man i K or thetl kuune udt..ile Regeleu fol' Suretofprocontcus j
A ft.1gen IIlL'<l Dybet s nnled es : Surstofproccnteu ('1' i Üver- .
t1ad eu gjenucmsnitlig 35.3 og alt:1gcr derpnn fors t hur
tigt senerc laugsommcrc t it Iicllillluti 32.5 i 3Uù Fnvues j
(549 Metcrs) Uylr, lrrc rfrn rlcn med st igeude Dyb helder :
si.. pa.... dl't. Xœrmestc ool1sbmt. Det kan belllœrkes, at nI'd: her llmll'l'SlJgtc Vantlfll1H'er 40 l'rc uste lige \"Cd H a \" - ~il.
bunden . )'I:m ,"il imillll'l'tid forf!j.'lJH'S Ll'st.r:\'he sig for :lt.
opduge nogN\ Forskj ellighed i E gcm kabel' lllellem {l isse og
de rra ligl'Stol'l! i ll t<'rlll ed i lCrt ~ lJyh optag llt',

,
,1

H \'or det gja~ldl'r at stutll'rc Ynl·iat iOlll'l"tIe af licli
nbsûlnte L nfhnœng<1e, man I1l't S)'Il CS natll l'ligt som :\Iaal
for denne at bt-'n)'tte dell opJostl' K ";(')stof, idf't tll'D ob
sen 'ere<1t' L llftma-ugtlt, paa G rUlul IIf <h' t. \'('(h an'udt· F ol'
bru g af Surstof i dl' tl)'lll.'lOC liggemle Lag hest.'l ndig: knn
foruds.~ttA'S at v:t'r e Illl're l'Ill'r mimh·t, forskjelli g: fra <len
:Mrengdc, som \'ihll' absOl'hl'reS i () ~' e r lla tl l' n llmlt'r dirl'ctt~

P aa\"irkn ing al' AtmosllIIlCl'l'Il, K \';l'istnflUlt'l1 )!tll'll knn der
imod part li rlllHl al' t!('UlW G:lsllr ts stll'rkt mlpra!/!{'de In
different isllll' ligeo\'l'r fol' and re L t'genll'l' Illiell sJ ntl('rl ig F eil
ant.'lges llaflmmgig lIt' 10Co'lh, 1'ilüd dighl't!t'r .

An\'t 'ndl's s.aalt'dt,s K m 'lstofllla'ugtlen som ) [...a l for
tien i Sumnd{,t oJlloste L uit, "ist'r d('r sig i F0111c.Jingl'1l
og&.'la hl'r ('II mlprt\'gl't IJO'·IIIIt'Ssi1!lI{'<1. IIIl t\r undt.'l f!l'~ nt.
der i dl' af t\wut1st'n p...a tlt,t for"'h' Togt udtort{· Obsl'r.
mtioner o\'l'ra lt el' fundet (' II Illilltlrl' Km.·lstû fma'ngtle , l'ml
man eftt,l' :lll t, oni):!... for t'Ii;!l;l'udt, Il hst'n :tt iolll'r sknldl'
'·ente. Bortser man imidlerti d fra diS$(' pail. forste Togt
udfmie 14 Obser m t iolJel', \'il man se, at aIle de Ovrige
pa.'l f... n. Undt.'lgelser nmr meget l'el stcmme ovetens mcd
de Tai , man bn bel'cgne cftel' den \'cd de o\'cncitc rc do
F orsog beste mtc For mel

N= 14.4-0.i3 1.

Sb, and 87 exhibitiug a difference of more than l pel' cent
as compnred with the general result, whcre ns t.he probable
deviat ion of a single observat ion fr om the l'une drawn
nccording tc th is Table may he computed at + U,52 pel'
l'l'nt, a deviation so smnll as to arise , probably, ill no
slight degree l'rom 01'1'01'$ of observation.

'J'he ~n'atest discrepaucies l'l'fer cluetly to a depth of
3UU-tiO(J Inthoms (5.,19-111f17 nu-tres ) : 1I0\\' mul nenin,
howcver. th ey won- met with in wnter cbtaincd from grenter
deptbs.

I n only two of the snmples of nir expclled from
bottom-wnter dra wn wherc the dopth was great, did the
perccntago of oxygen )lro\"(' much too high, vix. in Xos. 68
ami 87, the smuples of wntcr yielding thorn lmving been
obt.oned Irotn two spots which, streuge to say, are in a
lino ruuning pnmllel an d in close proximity to the bound,
:U'Y bctweou th e wurm curreut Iiowing nor th and the cohl
Arctic cnrreut tlowiug south Jlnst the Isl nud of .Ia n .:\laYl'll.
Xow, if wc exclude l'rom thcse differences the chief orthose
tlmt contribute townrds gü·ing the enrve a \'1' 1')' slight
but appreciable minimum at ' 1 de pth of from 3Ul) to 40U
fathums (340--732 metres). the ru le according 10 which
th e proportion of OXH~en is fouud to diminish with the
dcpth ma)' lx' expn-ssed ns follows : - T he proportion of
oxygeu- which at til (, sllrfaet' is 3:>,3 Jlt'l' Cl'nt. bl'g ins at
once and contin\ll's to dimillish, at tirst rap idl)' and aftl'r
wards at a slower rntt'~ till it bas l'eacllt,tl 32,5 IIl' I' Cl'ut.
at the (h'pti l of 3uO fathoms (n4H llll'htjs), J'm m whl'nce it
l(el' ps almost l'Olls!:mt, l will llot omit to Ohlil'l'\'l', that of
th e sampll's of W:-Itcl' cxaminl'd -ta hall 1lt'('ll drawn fmm
the bottom ; is was, howen 'l', impossible to tlt'tect lm )' dit:'
fcrcnee in l'omposition llt'tWI'Cli t.I11'SI' an d the s.'llnples ob.
t:liul'd from ('qu nl iuternll'tiiaf;(> tlepths,

" ' heu iu\'t'Sti::;:atillg tl ll' \'a l'int ion in tl l(' abso lute ... mOllllt
of air. it will ob\'iollsl)' hl' a<h'isnble tû make lise of the
nitr<>gen absol'Led. since thl' qllan tity ûf ai r obsened ill
tht, dl'cJlcr strat.1. ma)', b)' re t\son of the stt·...dy corisumJ).
t ion of oX)':;t' U~ Le assumed to differ morc 01' WSS from
th at which wOllld bl' absol'ht·tJ at t lll' sUl'face un dl'!' the
direct inlluellCl' of the atmosplwre, wherens lIitrogen. fl'om
th e very slight aftinity e\·irlced br that p:n.s for oth l'l' hOIHes,
ma)', wit1 lO11t in\'ohi llg :tpp l't'ciablC! ('1'1'01', hc l'l'gar(h,d as
proof aga inst tllC accidents of locality,

f t t11C l'l'ton'~ th e a\uoullt of llitrog:{'n he :ulopted as
the sh llHlar tl of ll1eaSlll'pml'lIt for the air absorbt!d in Sl':l~

",... ter, ... markl'd unifonnity will Il('l'e, tao. he found 10 c1w.·
1'ncu'r iSl' the distrihution , as dl'terulim'<l b)' the ohser;a·
tions dl'SC1'ibt'<l. with the ('xœption howewr of :;i\'enl1seu's,
on thl' first \'Op J;!l', h)' which the amoullt of nitrogen "' ...s
found to he less than all subscquentl)' instituted obscn atiolls
gava reasoll to expect.. E xclnding, then, the 14 obSl'l'm·
t ions fro m the fir st voyage, ail of the oth ers, wit h but few
except ions, agl'ee closel)' with the figures which may he
found by the formula sta tcd aho ve -

N = 14.4 - 0.i 3 1,
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Man faar nemlig af Obser vationeme folgende Mid,
delvserd ier:

as will be seen from tb e foUowing Table showing the
mean values.

0 ·J4

0· 54

0 0'

0 .00

Dif.

q .l ]

.
Amouc t

0'

- 0 .6

- 0 .8

" 0
-,---

300-600 ; 54<;1 - 109 7- _. --' - --

6oo- 1000~lOq7 - 18 29,

~~~~" 760 i 18 29 - 32 19

Middel. Midlere Kvrelstor-
temp.

K vreb to f-
m...n j!dc Dir·

-c, ma' Il jl"ll e IJCI"el!I1 Ct. fOl"elltS.
ob servere t ii
- ; j:~7-1. - -,. ..,.."....= ."-"==<

6., 12·9J -0. 14 !'._ .. _.. -_..---_._-
1·' ·7 I J '98 13·] 8 - 0 .20

- - - - --- -_._--
" 0 1-l. 15 14. 1] 0.02

- - .._-
- 0.6 q .5-l 1-l·54 0.00

- -- .-
- 0 .8 14·° -l 1-l' 58 0 ·54

~_._--- -- --
- t. -l 14·J 8 1+.]2 O,J.l.

Dybdeintervaller.

.~. __ . \ 0 _

0 - 100 1 0-18J
- ' .- ._ -! -;:-- -
loo-Joo 1 18J - 549

30o-60~r5-4-q--->O-0-7 1---'--1

6°O- IOOOI _~~~?_=I ~ ~J

1000- 17601182 9- J 2 19

- - -'--.-- -1

Nanr den uudlere K vœlstofmrengda her i de dybcre
Lag: cr Iundeu noget lnvere end man skulde vente, da hnr
detto sin Gruud i, at der \"(>(1 de il Observatiou cr No. 17.
22, 33. 31) of! 37, aile hidron-nde fra Yandprover fra dct
i 1877 undersogtc StrPg~ el' fundet en ca. 1.5 <-:C. lacere
Gelllll t, end de vcd sin Temperatur vilde knunc OPt.'1 I;W
ved nlmiudellgt Atmosplnu retryk. Forrc sten vil citer nllc
Ile uvrigo Obscrvatloner at domme ogsnn i de storre Dyb
K vrelstofuuengdcn tindes nt stcurmc overons med den :\1'
Fonnelon bcreguede.

E n ligncnde Sanuueuliguiug l er nf Buchanan gjort
melloni de nf hnm for de sJ IlIige Have fundn e 'l'ni og de
nf Buuscu fol' destillcret Vaud opstillede. Del' optra-der
n-d t!t'ulle Seunuenligning isrer vcd dt' lnvere 'l'cmpcrnturer
ikke uln-tydelige Dit tcrentser paa lige op til over 1 CC.
Ill' Litre, men disse vil ved Sa mmenligui ug med de efter
Forfatterens Formel beregnede Tai san godt som bortfalde.
idct man faar:

Till' menu fl ualltit~· of uitrogon in the dN'PI'l" strate
[n oved, nccordiue ly. soruowhnt 10wl'1' thnn therc W:lS n-nson
ta "XIM'Ct: Imt this :\1"tISl' l'm m tlu- proportion dcte rmined
U)' f> of tlu- ohservnt ious. r iz. ).;0-;. 17. :!2, 33. 3li, and
37 - ;111 of üu-m n'fl'l' ri ll~ tu S:lI11 p!l'S of wnter obtniued
from t1l t' tr act of ocean illwsti;!;lh 'd in 1877 - having
bccu about 1.:)". it'ss thau cnuhl he aùsorlll'il nt the
samc tcmpcrntur« nnder urdiunrv ntmosplu-ric !1I·I'SsUl'e.
F or the res t, j u<1 g: iu;! Iront ail t ilt' ether obsorvetious, the
proport ion of nitrogvn o j,·W1"\"t'(1. vvvn at grcntcr (li'IIt1S,
will be found ta agrc v with thnt compnted by tlu- formula

A similnr compurisou 1 W:IS illstit lltNi u~· Buchanan
betwceu his resulte Jar tlu- wutcr of the Southern Sees
and the figures fuuud Ly Bun sen for distillcd wntor. T he
differences l'esliltiug" from tb is comparisou. Illon ' espccially
for a low tempera ture. art' considerable, the greatcst roncb
ing 1"" pei' litre ; but. on couipnring them with the figures
given by the nuthor's tonuul a. they will Le fouad nlmost
to vanish. as nppe nrs l'ro m the fol lowing Table.

Dylxle :'lI i,llcre K" lI'l$t-ü f· K vœllltllf.

, T umperutur.
nuenudc m ll'll :!,l ('. Diâcrents.

10'",1. oc. cft el' efter-
Buchanan. For-melen.

- - . . ..,,~.-

600 LJ·6 11. 26 Il ,04 - 0 .22
- - -

" 00 IJ .O 11.]1 1l ,-l t -r-c .ao
- --_ .. --- - -

180 0 6·0 I J .OO 12.81 - 0 . 19
- - -- - -

2400 5· ' I J . IO t 3·23 0 . 13
--- -- - -- -_. - - - ._,------ -

4800 '·5 I J .8 2 I J .82 0 ,00
- - ._- _...- -- -

l\enlVer ' ·5 q ·37 q .05 - 0, 3 2

:

1,
1
1

~

n "p th :'ll,'alt . \ I II" utl l "r .luultlnt "r
in 'I'omperëturc. ::\itI11).!" 11 '" Sitl'OJ..'t'll Difference.

Fcet, "C, l' '' l' l\. 1" "'>lllI )· by the
Hnchnnnn. lo' oflllil ln.

, .0"" .,,~ ,.,.,..- - ..... ---=---'-'-- - -600 q .6 11.26 I l .04 - 0 .22
- - - -- -- - ----~ -'-'--

" 00 13.0 I L] 1 Il ,41 - 0 .30
-- ---- - .. -- -- .. - .. f----

' Boo 6·0 I J .oo 12.8 1 - 0 . 19
- - - - - --- ----- - - --- - _.. -

2 400 5·, 13. 10 13 ·2J O. IJ
----- - -- -- -- -- -_..... - .. - _... .~-

4800 ' ·5 IJ .82 13.8 2 0.00
-- Grc~r-

- ---- - - - - - --
DC1' ths. " 5 14·3 7 14·05 - 0 .J 2

D et fre mgaar hernf. nt K,-relstofma-ngden, sanledes
som det a11erede af Dr. ,Jacobsen og Andre er 3ntaget,
ikke i minds1e Mande retter sig efter de i dl' sWl"e Dr b
herskemle Tryk men kun afhrengel' af 1.'emperaturen. D en
eneste l'imolige F ortolknillg udelukker Muligheden for, at
'l'ryk. og Tcmperatul'diffel'entser i de under Ovcriladen

H tlllCC th e nmonnt of lIitrogl'n. as prenousl)' nssumed
hy Dr . •l acobsen and othel"S! C.'111 in no .....ise he :lifected
by the incrc..'1sc of pn!s,';lm.' :l.t gr(>ft t depths, but must ob
viously be dependent on romperature aJone. T ho resulta
of theso observations exclude, tberefore, the possibility of
dift'ereuces in temperatUl'e and pressure at depths below

1 Bcr. Ber l chen!. GeL _ Il - ,UO. 1 Ber. BerL cham. Ou. Il , p• .llo.



liggende Lng skulde kunne hidfore E'11 auden Fordeling af
L uften end den, dol' allerede existere r fra den Tid da
Vandet sidste GlUlg befandt sig i Overâadcu udsat for (r i
P aavirkni ng nf A nnospbe ren. L uften " il sealedes Kun
gjenuem Vandote Circ ulation kunue nna ned i Dybct, og
nogen Ildjevniug af Luftm e-m r dorne "il (\('1' kun kuuue ske
pjennem Blnndiug nf de Icrskj-ll ignrtode Vnudm a-ngder. en
B lnuding. som undcr F Orlltlsa-tning a l" nt dl"r ikke ogsan
foregaar U pvnrinuiug eller Atkjoling. ikko vil kUHlU' for
ry kke dr-t rette Forbcld nu-Ih-m Tempern t ur og K vu-lstof
mengde, dn K v.ulsto fmn-ngdons Vnrintion med Temperntu

l'l'Il fremstilk-s "et! ( ' U re t Liuic.
Mau l'il altsaa, dut-som dissl' Fomds.otuineer holde

Stik, \'('1 1 l' Il Kvu-lstofbr-stenuuelse i d l' c\yllC'l't, liggvnd«
Vandlag kuuue 0 111 1'1111 IlW;,wt ran t l n-stemnu-. nm disse
lieve va-ret (j j" llst:lllci fo r cu ";l'S,'ntlig Olm l1' lUllilig clk-r
Afkj0ling, siden ,It· s ids t lx-fundt s i~ i On- ril ad<'n. fornrlsnt
at runn kan Ill'gligt'I't' Yirkuiugvm e af Atmosplucre trykkets
F crnndringer 0l! nudn- Ilmligl' T ilfa'hlig:lwdl'l' . som und!'!"
A bsorbtionen i Owrftadeu vil kUlIIH' gjon' sin I ndâydelse
gjreldende.

Gruppen-r mail Ile· lu-r otleutliggjcrto Obe-rvntioncr
eft.er V alulpl'lIl-er!ws l'l'lllpl·ratu l'. viwr dC't sil!. at Km.'I.
stofmamgdt·u Illt'g,·t noit> smr.,}' til den l·ftA.'r dl'llllt, T l'IllPt'
ratur af }<'ornU'I l'1l beregDPt1I'. det " il sigl'. ' '":lIldprovernes
Temperat ur skuldl' ikke i nl'St'utlig G l'ad lmn' for;mdret
sig, sid('u dl' sidst Jx.fand t silI i On·rf!ad l'll. M3U fa~l.l'

nemlig:

Teinperal.lll" 'Ii' II" "~ :\H,l1l'l't' Ht-' l'f'l!l1 el
K\"lt'l.t" f- Kn ,·lstof• Di ficl'ents.inte r'\ld , .~elll.l"·l'Bt u r, nm·lllt,le. Ilm'l1~tl{'.

- --
un der o· - 1". 1 q ,J1 1-1- .6 5 0 ,33--- - - - . _ - - --- .- -- -
0-3 '-' I -I- . I Q 1-1- . 11 -0,07

- - _. -
3-6 ..,6 I J . J 8 I J ,J -l - 0 ,0 -1-

- - - _... ... -
6- 9 7·5 12.QO 12.67 -0, 13- --_._ .- ... . -- --_._- ...._-- - --- -

0 \'1'1' 9 Il .1 I I ,QJ I l . 8 2 -0. 1 1

A t Q" (>l'ellsstt'lIllllelS<'1l (or T l'IIlI )(>}<ttun'l1ll' Ulllh' l' O ~

ikke el' 5.'lll. fuldst'l'll<1ig som 1,lIets. skJldes ogs.'la lJt"r dp
ol'enfo1' niI'mte [> ObSt'nat iOlwl' a lll' ud fllrte paa 'l' ogtet i
1877, Rt'n'gu et' mail ùPrimod deu midlere 'fellll'er3tUl' og
Kvre lstofmœngdp for dettl' [nt l'1'\'al a f de paa siùste Aars

l'ogt gjorw Qbs~l'rnt i oller~ erholde r mau til ~Iiddl'lkl11p l'·

ratu1'en - 1.2 Kvœlstofmll.'ugdell 14.59 CC. alts.'l3 klln
0.09 CC. mind1'E' end bert>gD{'t.

B ell)'t te s pna s.'lmmt> Maad E' dt> af D l'. .Tacobst>n of·
fentli gjorte Ûbsel'Yntioner til ('t Û" erslllg o,e1' K \'Œ~lstof.

mrengden i No1'dS0en ~ er hoider mnu m('d n mde 'l' a l :
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the surface ca usiug a distribut ion of the an' different to
that which exiated wheu the weter was lest at tbe surface
in direct contact with the atmosphère. H euce the :I iI'

cauuot penetrnte to such depths save b)' the circu lation
of tlu- wntcr. and an adj ustuwnt of the nmouu ts of a il' can
be eûected solely hy the mixing of the wntor different in
composition. wbich will not. however. nulcss we assume
a snuultaneous iucrea se or decrease of lient . disturb the
true rel at ion bctwecu the temperatu re and the amouut of
nltrogen. sincc t he variation of the latter witb t he tcmper
ature is expresscd h~' a right line.

If. theu. thcse nssumptions a rc found to 1101<1 good,
it will hl' possible when couiputing tho pro por t ion of nitro
êvu in the lower strnta of the wntcr to determine - n'r~'

ro ughly ind ecd - wlu-tln-r t he latter lmvo l'x lll'}'il'lICt'<l
n ll~' incn-asc or decrense of IIC'o.t since they ' \"('1'1' lnst at
the surface. provided Wt' ClIO ignore the effect of che uge
in tho ntmosphcric 1'1'PSSUl'P and of ether occi de ntal circum
stances. whtch during the process of obsorptiou. may have
mad e tlu-ir intlueuco fclt.

Uu gro uping togctbcr ncco rding to tilt' t emperature
of the suuplcs of wnter cxammed. tho observations publlshcd
in this ?o!I'llIoir . t ht> propol'tion of lIitrog'CII will lK- fO llllll
ta ::lgl'(' t> H'l'~: cloSt'I~ ' with that computt"11 b~' tll(' fO I'nml'l,
showing. as aJllJears frolll tilt' followiug: l'n.ble. tllnt tht>
~ll1 Jlt'I1ltu1"e could IJ[I \'f' '·ll. l'Ît,d but lit t11' sinet' t Ilt' \\"llter
had h('l'll lallt at th ", SUtl: ICt'.

l 11tl'r l"al,
) [ (! (I1l

:\ 1("(1 11 (" )111("111" \

of
T elllllf'n ' I' u'e.

.-\. llWUllt of ..-\.111"unl of Difi·('l'Cl1ce.
Teml'(' ral.lll'e. Xit r..~en. X it ft )l! ' ·Il .

- -- .. - -- ""- . - .
heln,," o· _1 ". 1 14 .3 2 1-l .65 0 ,33

--
0- 3 '-, 14· I Q 1-l. 12 -O.Oi

--- - - -_._. -- _..- - - --
3-6 •. 6 13 .3 8 13·3-1- - 0 .0 4-_. .. .._ - - - - "-
6-9 i· 5 12· 9 ° 12 .67 - 0 . 13

--- - -- ._ -_.._- - - - -- --_ .__.

ab"yl" 9 1 1.2 I I ·Q3 1 1.8 2 -0.1 1

P Ol' the w llIIK' ratul'es under W t!Jp agrt>clllellt is in·
dwd IlO t so close : but hen'. tao. t1w C'lIlM' 1113)' be traced
to tlt(> a fOI'Ml.'l id :1 ohsenations (l'Clll tilt' \"O~'age in 187i .
1( howewr Wl' COlllpu t{> thl' llll'an t t'llllll'l'a t ure an d th e
alllOullt of nitrogeu for that iuten al hy the results of thE'
obspl'\'a t iolls institutl'd ou tbl' Inst "oyag:(' ~ the menll t em,
pe ro.turl' will bE' -1.2 :l.lld the a moullt of Ilitrog:ell 14,59 "',
Ol' onl)' 0.09"" less than that compnh'd b~' tltt> formula.

A similar colllput:>.tion with the ohsf.nat ions published
b)' Dr. J acobsen for estimati ng the a mOllllt of nit rogell in
the wnter of t ht> North Sea . will gh·t> . in round Ilumbers,
the follo wing reslll ts : -



Ter upe ra tue- :Midlen lIidlere Beregne t
KVll"lstof. K vœlstof- D iffere nts..interval. Te mperatur . mll'nl':'de. mft'nlT"le.

- - - -- -- -
und...r 10 · 0 -·5 13 . 2 12 , C) - 0 ·3

- - - ----- - .._- _.• --_._-
10 - 15 " . r 12 .0 1 1. 0 -o. ~

-- - - - -_._- --- ~ - -

15 - 2 0 I O . C) Il .0 10.5 1 - 0 ·5

H er fiudes nltsaa oveml t l'Il K vœlstoigelmlt svnrende
til eu noget larere Teuiperatur l'ml den cbservercde og det
i stœrkest Grad for de hoiere 'Ivmpemt urcr. eller da Teru
peruturen afl..'\ftl"l' med Dybdcn. 101' dl' overst Iiggende
Vaudlag. Xnar mali eriudrer, Ol t .lacob sens Obs erva tioner
ore udfortc i Ettorsommcrcu og for {iet )«'st (> pila Yund
pro"e r fra sna smnn Dyb, at L uft- og Yaudtcmpcrnturcns
nal'lige Variation krill tœnkes at have gjort sig gja- ldeude.
"il dette ikke vœre san vanskeligt nt forklare gjeunem
Vnndets Oprarmnlng i Sonnnerrnaenedeme, medeus Kva-l
sto fmœngden mnn antnges at re tte siA" {'fi.t.r en T enipe ratur
mindst lige saa la . som den a m-lige )[iddt'It{"m pt'ratul",

At ligue nde Pluenomener ikke ogsnn pre observerede
i de on e Lag nf dct nf tien ncrske Nordhavsexpedition
undersogte Hav, lrar sin simple F urklariagsgrnnd deri. at
Luûte mpe raturen der selv om Sommeren ikke el' haiere
end Overtladeteruperaturen hellere omveudt,

, Deu for Ïn terv allet rra 0 ti l "1° udledede l 'ormel er ber Ïcrud ,
sat at pJai'lde ogsaa fra 15 til 20 ' ,

2~

;i-,

!
1

""
'1

~
l,

I nten ·aJ. Mean :'.Iean Computed

0' TemJ)('ratllre. Amonut of Amount of Difference.
Tempera ture. ::\'ïtr"~n, ~itro~n,

-
lie]"\\" 10" 6· _5 13. 2 12·9 - 0·3

-- - -- --- --- - ---- --- --
10 - 15 12 . 1 12 ,0 Il ,6 - 0 . 4-..-- -- -- --- -
15- 2 0 10 ·9 1 1.0 10 , 5 ' - 0 · 5

Th e proportion of uitrogen in this Table corresponds
accordingly to Il somewhat lowcr temperature thun that
observed. 1'~l){'ciall}' for tlu- hlehcr tcuipemtures, or rather,
since the tempcrnnuo dimiuislu-s with the dcpth, for the
IIpper st rntn of the wnter. 11", 11O\\"!'H'l\ we beur in min d
tha t .lncobscu's olea-rvations \H'l'\ ' inst ituted at tlu- latter
l'nd of suuuucr, HUll th" umjor-ity with snmples of wnter
obtai ned l'rom such ti'ittiu;! d,'pt hs tlmt the :\0011:11 vnriution
in the temperature of air nud water probnbly cxerted
SOIlIl' iutlm-uce . this will not hl' ~liŒelllt ta ncccuut for,
hy rensou of th t, ln-at storcd in the wnte r durin:.: the
summer months. whercus th" : ~1II 0U ll t of uitrogeu must he
reg ulated by a h'lII }1~' l':l hl1'{ ' nt lonst as low as the rnoan
an unnl temperature.

That similnr p!lt'1l011H'Ua wero not observed in the upper
strate of the wntcr througbout the tract of ocean Iavestigated
on th e X orwegiau North-Atlnutic Expedit ion, arises simply
fro m tilt' f:l. c't that th e tempemture of the air in tbose
regions does not even in sunnuvr exœed that. of the water
at the surface, nay the reverse is rather the case.

1 l'he fonnula deduced for the interval l'rom 0 ' to la' î. he", ....
. umed to be correct for tbat e:d~lllding ëom 1!)1 to 20' .



Il. Om Kulsyren i &valldet.
II. On the Carbouie Acid

Sea-water,

.
1ll

Af aIlE' de Oberuikere. som for den tyske Pomera uin
expedit ion i 1872 austillede Undersogelser 0\' ('1' L uften

i Sevandet, bler der forudeu Bestemmelser ef Surstof
K eelstofmwneden ogson samtidig udfert Maalinger nf den
under Udkcgniugen uddr evne Kulsyro Dt! de Q'":l.nt itett·r.
man pa:\. denue '\l:mdt> fn udt. blcve ogsaa bestau dig opforte
blandt Hes ultatcrne som t!t '1I snmkxh- )Ia'ugcie ]\:U 15)T I' ,

der vnr oplost i Soraudt·t onteu t'ri som Gnsart cllcr bun
den til Carbonater S01ll sure ~:l1t('. Dl' Resultnter, som nd
derme Vt' i erholdtcs. vis,' iuudlcrtid ln-stnudig ovcrmna de
store Ilorerensstenuuclser ikke elene mellem de forskjel lige.
Forfattere men ogs:ra mollem de eukelte Observationcr lies
en og S.1.111Illt' E xperimeutator. hvor mau dog rnnntte Imre
antaget, nt eu storre E nsartetlu-d i FOl"SClg'enes I'dforelse
skulde h:lXl' udjevm-t Differeutscnw.

Soni E xcmpel Il:"l :l. hvor vidt Uoverensstemmelserne
de œldre Upgnver stne kke sig:~ knn nnforos F olgende :

I on Liter Ovorflndevrmd fandt

,,

TIn' severel chemists who, previous to the German 'Pom
ernnia' Expedi tion (1872), bad iustituted observuticns

on tbe air presen t in sca-wntc r. wheu mensurin g the amouut
of the oxîeen and nitrogen nlso collected tbe cubouic acid
driveu off d uring the prucess of boiling ; nud t he qunnt ities
determlncd wcre invnrinbly set down among the results ns
the total amount of carbonic acid nct unlly cxîsti ng in t!l('
wnter. either free na gns or coutained. to n IM;s extcnt, nlso in
bicnrbountes . 'J'ho resul te thus nttnined vary howcver to n
remarkable extcnt, and not oui)' as bctweeu the <1ifl-'(,l'l'llt
experi meutalists indi vidnally, - the like is nlso the case witb
the obse rvat ions of one und th e seme l)(>r8Ol1, nlthough
greater un iformity in the mode of opemtiou should :l))

purently bure tended to eliminnte errer.

The following T nble will show the wide difference
prevailing betwee u the fonnulre of early »uthors .

Amount of Onrbonic Acid in 1 L itre of Surfnce-water.

2,2 to 2.8 CC. 1.

1.6 ,. 3.9 ~

2.4. ,. 3.9 ~

6.0 " 8.1
0.8 ,. 5.9

FI'{:Il1) '

).1011."('11

Lewy .
P isan!
Huntcr

The propo rtion as found by :L somewhat different
proeess was as follows --

Bischof . 39.0 CC. ' .
Vogel . :)ô.G to 116.3 - i .

R el1cc, it appellrs that the qunnt it,y of cnrbouic acil1
gi\'eu off under th ese 1".'1.1'1)' exper imeuts, for which the bail-

•

,

,
,

K ulsyre '.
•

2.2 til 2.8 CC.
Lü ,. 3,9

2.4 " 3.9
6.0 ,. 8.1

, 0.8 ,. f:I .9

Frèrny .
Morr e» .
Le\\')"
P isaa i .
Hunter .

Desudeu fandtes efter en noget and eu F r emgnngs
meade af

Biscbof . 39.0 CC.
Vogel . 55,ô til 116.3 -

Ved alle diss~ reld re Undcrsogelsel', h, 'ol' der Yeù Ud
kogningerne ":Il' :lln ell(lt fuld t Atrnosphœretr ,'k, og h" ol"

• Compt. ren d. 11-616.
1 Ann. Chim. Phy.. (:iJ _ 1:! _ :"
• Ann. - - (3] - l i , Ann. Chem, Phann. :18 _ :i28.
~ Compt. rend. ..1 - 532-

• J . hresbericht 1869 - 1279.
• Cbem. Geologie 1 Ault 2 - 1130,
l Schweigg. J ourn. 8 _ 3;' 1.

lCompt. ren d. (i, p, OI6.
t Ann. Chim. Phy•. (3) 12, p- r,.
• - (3] 17. Ann . Cbem. P harm. :'1), p. 32R
4Compt. ren d. 41, p. ;.32.

• L iebil{ll .Tahrbericht 1860, p. 12711.
• Chem. Geologie 1 Ault 2, p- 1130.
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derfor 'I'emperaturen steg over 100", undreg altsaa altid
rel mnnlelige og ofte endog temmelig betydelige :Mœngder
K ulsyre.

Ved de pau Pomeraniaexpeditioucn i 1871 udfort e
L uftbestcm melser l , hvor dell tidligere bcskrevnc Methode
med Gasarternes Udkognin g under ct ved Yanddnmp frem
brngt Vacuum nnvendtes, sœnkedes imidlertid 'I'emperatureu
ikke ubetydeligt , og det vista sig da, at JUan ved denue
'j'emperatur temmelig ofte kun fik nœsten umaalellg smna
Qnmtite ter K ulsyre uddrevet sammcn r ned deu ovrige L uâ,
medeus de tidligere Uoverensste nnuel ser mellem flere mcd
samme Vnndprove gjentagne Udkogninger ogsaa ber gik igjeu.

•Jacobsen Cand t sig derfor ved dette mrerkelige P hœ
nomen fom nlodige t t il nrcrmere at nndersog e K ulsyrens
Absorbtionsforho ld Iigooverfor Bovnnd.

Ujenneru dli' P orsog, som han i deune Anledning nn
stilledc. viste det sig da, at man ad andre V('ie kunde
pnnvise nldeles nveutet store Q" lllltiteter Kulsyre i dot
samme Vau d. hvorn f man "ccl l'Il i Herc T imer Iortsat Ud
kogning efter Bunsens Methode kun kuude erbolde nll'gl't
sman Mœngder. A fdest illeredes neml ig Scrandet i eu kul
syr efr i L uftst rc m uden L uftfcr tynding i en R etorte. undveg
dl'r deu hcle l'id K ulsJ"l'e, lige indt iI tien h~le Mff'llgde
' "n'tlske ,"nI' :\fdestiller{'t, sM I{'dl.'S at man forst H'd rigelig
Udskilll.'lse af S:\lte kunù e m 'I'{' fultlst:,' ndig sikkl' r llll..'l.. at
haye {'rholdt d€'t l'm mlf'de Udb)"Ue :\f Kuls)Te m1<lre'"et.

D er lod sig Ululer Udkognillgcll ikke panxise noget
Punct. 11\·01' mali kumle tnle Olll {'Il Grft' ndse mellem Cri
og $lut bunden Ku\s)T€'.

P na denne MMdl' lUldrcv nu .Jacobsl'n w d fuldst:l'n
dig Af<1est illa t ion af I /~ L itre Sot alld i ('u kulsJT(>fl'i l .luft.
st rol1l tien hele Mœllgde K ulsJ're og ops..'l.mlede den eftt>r
P{'tt{'nkoffers P rincip i en :lfmaalt ) Ia' ugdp t it rerf't Bnr)·t.
'"amI. som l'fier l'mIt Operation l'(>tih'el"t'des mKl Oxalsp 'e,
og bl.'rpf!ll l'<les pfter disse den l>amll'de K ulsJTClIlœngde, som
fot' ufor tl'ndet Kordso\"aml opgiH'S tH omkring 100 Mgr .
1)(>1' Litre.

Samtidig bestemtes ogsaa i R esidu(>t fra I llddamplling
nf circa 10 Lit re af det salllme Vaud tien i de neutl':l\e
Carbona ter imielioldte K llisyre t il i l\Iiddel kUll omkri ng
10 Mgr. pel' L it re,

IfDIge disse Ohsenationer kunde alts.'\3. kun en meget
liden Brokdel n.f den n~d Dl.'St illationen llddre\"lle K uls)"l'e
betra.gtl.'S som surt bunden, og J acobsen illloocg:ur d('r for i
sin A fhamUing oostem t den nf Viertha.Ier~ gjor te Ant.'l.gelse,
at :\1 den "00 K ogning af Somndet uddre \"neK ulsJ re skulde
"œre sur t bunden. H an nnser sig entl\"idere aldeles sikker
for under Inddampningen ikke at have erholdt decomponeret
nogen D el af de i SOYandet indeholdte neutrale Carbonater,
idl't han udtrykkelig siger: "D ie ganze Menge der nicht

1 Ann, Chem, P llarm. J07 - 1.

' Wieu" Acad. Ber. [t ] - 56 - 479.
Den norska Nordhan e llp"'dition. Tom ee : ChemL

ing-process wns couducted with full atmcspheric pressure,
or at a temperature of more tlmn lûO" C! iurariably proved
ap preciable, na)" soruetimes ra ther large.

When perforruing th e air-determi nations 1 on the 'P ern
l'l'allia E xpedi tion in 1871 (by the metbod. previously
descri bed. of boiliug out the gnseous clements in a vacuu m
creatcd bl' steam]. the tempvruture kt'p t considernbly lower ,
and thl' qunuti ty of carbonic ncid expelled witlr the ether
ntmosphcric elements nt a compnmtivcly law temperature
was otton inuneasumbly snmll ; morcorer, the variable clmr
act er of the results. nllnded ta nbovc. on repeatiug the
boiliug-process with the sanu- snmplc of wnter ngniu as
serted itself.

St ru ck h)" this rcmnrkn ble phenomcnon. .I ncobsen
detcnn mcd to invest ignto r uu-w tll(' uleorptive capacity of
soa-wnter in rolntion tu carbo nic ncid.

'l' hl' cxporimeuts of tlmt chcmist undertnkeu with the
nbove ohjcct in vicw aûorded concl usive proof of the fact,
thnt lnrge qunntit ios of cnrbonic ncid were st ill present in
water fro m which n "l'r)" smull nmouut only could lx' €'X~

pell ed nttcr sovcm l hours protracted boiling by Buuscn's
method . On distilliug in n l'l'tort scn-wnter cxposed to a
entrent of nir fr<'e fl'om c.'l. l'bonic acid , but not rarifioo.
c.'l..rbollic acid is fouml to l'sc.'l.}ll' sa lung as alll' por t ion
of the fluid 1:l' IUaiIlS ulldistilll,(t lm nbUlldallC(' of sotid
dl.'posit howe'"er \.x>ill~ tli(' onl)" intlic.'l. ti oll t llat aU or lll'arlJ'
aIl thl' c.'l.rbonic acid prl'S('ut in tlw wate!' lias bNn dri\"cn off.

U \ll'ing tlll' proc{'ss of hoilillg no l' articulaI' mOllwnt
could \)(' deu'rmiJled mal'killg tlle ('l'cape of t\ll' carbonic
acid pn'slmt as gus aud of th:'lt which has combilled with
c.'ll'bouatl'S 10 fo1'lu bicar1Jollfl t l.'S.

I II this manUel', h)' dist illation in a Clll1:ent of :lir
fl'l'e from carbonic :lCiII. ,h cobsl'll SIlCCI'Nled in cxp"lling
the whole :ullount of c.ubolli<' ncid cont.'l.inl'<1 in l/~ lit re
of se:~wah'r. and col1l'cu'(l it. hJ P<'tt('nkoffe1"s ml.'thod, in
n gin'Il quantit)' of t itratC'd h:ll')'t.'l.wnwr of known strl'ugth,
wllich, on th e OIK'I':'l. t iull heing t('rllli llatt'<l~ he ret itm ted
with oxalic :lci!1. cOIllJluting: :IccordinglJ' tlm to1.'I1 alUount of
c.'I.r1Jollic ncid dri \'C'lI ofr in t\1(> proC('ss. Uml iluted S ortil
Sel~ wau'r collt.'1ins accortlillg to .lacobsl'Iù:\ l'esults :\bout
lOUw1 ' Ill'l' litrl'.

'J'he alllollut of cal'bnnic ncitl contained by the nl.'ut ral
Cll.l'bOllatmi in the l'C'sidnary t\{' posit fl'om the empot'nt ion
of 10 lih '{'s of the sa ille wat l'r , was :lI5O c.'l.lculated. llDd
found 10 a'"erage onl)" abOlit 10-" !ll'l' litre.

Aceordi llg to tll l'se ohsen"ntiolls, a "er)" small propor~

t ion ouI)' of the c.'Irbo llic ncid drÎ\'cn off b)' distill nt ion
could haH'l been prest'nt in bic.'Irbonates ; and hence ,J:l~

cobsen emphaticall)' 0ppOSl'S Yil'I-t1Jall'r's nssumlJ tion ~ ~ that
the c.'l.rbonic ncid boiled out of S<':l-water OCCUts in that
form. l\Ioreo'l"er , he feets qu ite sure thnt no portion of
the neutral carbonates in the wnter examined was de
composed during the pl'Ocess of boiling. "Die ganze Menge,"
he says, "der nicht mit Basen 7.n uen tralen Salzen "erbun~

1Ann, Chem, Phann, )07, Il. 1.

1Wiell. Acad. Ber. [2] '.G, p, 47U.



mit B 6.S('n zu ncutrnlen Snleeu verbundenen K ohlensêure
erhült man nus dem ::\Ieer \\"nsser, wenn dièses untcr Durch
leiten cilles Strom es kohlensâure ïreîer L uft bis zur re ich

lichen Abschei dnng yon Chlomntri um verkocht wird."
D et mnntte snnledes Ircrustille sig som ot heist mœr

keligt P hOC'Il011H'1l. nt den Kn! S)TI' . som dog mnntt e tœnkes
oplcst i Sovandet pan l'II cller andon ) [aall(, som (r i Ga s
art, ikke skulde Inde sig uddrive n 'II I'dkognine eûer B un
sens ).[(>t lloo<', og at den eudogsnn \"('11 L dk ogn ing uuder

fuldt Atmospba-ret ryk og i (' II kulsyrefri Lnft st rom skuldc
undvige san Inugsomt, nt mnu furst red Conceutrnt ion til
omkring I}.OI nf det opriudcligo Velum crho klt dr-u sidste
R ('St uddrovet

F orn t kUlI!I(' forklnn - disM' ) In.'l'kd igh('tit'l' tillregger
J acobsen :-;fJ\'(lIHll't ( 'U ('if'lH\OJll llll'lig- E vno t i! med Ill<'gell
K raft at kunne til bngoholdc sin K ulsyro, l ' li ) [l'u i11f!, som
han efter mormore nt han ' fn 'Illfm"t sim' l : l'lllH!t· mod den
af Vi ertha h-r gjortc A ntngclso mltrykker un-d fulgoude OnI :
" ' Vie mnu alx-r nuoh eim- Ueutung derstarken Absorptions
wirkung des l\[('l'r W:l.SSpl'S nul' l!il' ntui ospbâriscbc K oIl1('1I'
sâure eers ucln-nmôge. jedcufnUs knnu mnn die K ohh-nsnure
nicht in domsclln-n Sinne. wil' Snnorstoff und St ickstoff a is
absorbir t<>s h'('i('S G as dariu a llue!mwll, ::\[:111 ll1ag: l'inst

weilen m n PÎm'lIl ('igellt1tiimlic1wll %ustnude der B indullg
spr echf'll. bpi 'H'lc!J('lIl dit' K ohll'llsiilll'(' selbst durch stun
den1ang('SK ochl'll nul' sohl' lIll\"ullstiimlig: nllsg:('stl'i('bcll winl.
D ns VOl'hnlllll.'llscin llugc1.(·u(·l"l·1' ) [('l1gl' 1\ KolJ1C'llsiiure im
Meel'WlIssI'I', iu (' Îl l{' l1l solc\ll'Il %lIstand C', ""0 sie <1('1' Ath
Illungslu ft dt'r :->(,(,t hil:'l'l' nieht ol11w \V('itt 'I'('5 zug('ziihlt Wl;'}"·

den knu ll. ohUt, :lIHIC'n'l'Sl'jts <I t'l' Y('gC' t:lt ion des )1 ee1'('5
unzugii.nglich 7. 11 S('i ll . ist jl ·d l'lIl:lils fiir lias lIl:lritime T hi('r ·
und P ft.'lll7.l·uh'ht'll ' "0 11 hllchsh·r H{'dl'utllllg: .~

J :lcohS(' l\ :l.n1.1g(·r na'r m('St at Ill:l:ltt t> 1l(' 1I 1:llg~1' dl'llne
eiendolllllwlig:(' AhsorbtiollSl:" \"IW llOS SOY:llltll,t tH d (' D t!t'r i

opl9Ste ClJlorm:t;!lIf'sium og IWll\' is('r i 5:la H I'uSft'IUle t il
Egcnskalk'r lins ('n C hIormag:Jl('Siu molllosniu;!. (kr indeltol
der ('Il i I\: ulsyre oplost ) Ia 'llgl\1' kll15ur K alk . E u 5:lad:m
Oplosnin.!t kali ifolge !l0l1ll llt'llstna i uge,"is ja 1'1Idog kOg"ps
uùcn nt hlnkk(·s. fors t H't! IlIl';,:d Inngt fort snt Concentra
ti on uùskill('r Il('r sig n 'll kulslI!' )Iagupsia.

D('ullc .Jncobsl'lIs AlISkllt·lsl·sma:Hlt' hil'\' SI' I1I' 1'(1 saa
gotlt S01l1 ufot'a lldrct op1.'1geu af f\t'Il ellg"l'lskl' Clml1ellg"pt'

expeditiolls Chl'Illiktor. •J. Y . Bllclmwm. som lIt1tilr te cu
R.-ekke F Ol'!mg ' 101' Il:l'flll t·t'l' nt bt'Stemnw. h"ilh t l'11er
h l"ilke af Sn1f,('ue i Sm"aDtIt·t dt'r skulde n l:'l'l' i fi ('Siddelsc
:If dr-nlll' E n ll' s.'1ak ·des at kllllue t ilbng(·hohle K IlIs)Tt'Il.
H tm kom i t1Cl1 H pllSl'elld{· t il II('t pa:l.t:"!d(,lH!e R('Sulbt. Ol t
de flesw Salf,(', som han nudt' l'SOgk . i merc ('11er mind l'e
G rad sk l1lde nere i Bl:'sichlelse nf denne E gensknb dog
mest SIl!fate rne l 5.'1I1Il'des at tienne Sam ndets stœrke Ah
sorbtionseme ligco\'erfor K uls)Ten af hnm helllagdcs fra
Chlormngnesiu m h l S u\fat el'Ile. Yed de nf ham udfm·te

1 Proe. Royal Soc. ti _ 19'1 01 483.
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denen K ohlensiiur e erhâlt ma n nus dem Meerwaseer , wenn
dieses unte r D urchleite n eines Stromes kohlensâurefreier L uft
bis zur reichlichen A bscheidung Yon Chlornatrium ver
kocht wird.'

H ence it could no t but steike the experimentallst as
a rcmnrknb le phenomeuou. thnt the carbo nic ncid , which
in some way or e ther must hnve 1)('('11 held nbsor bcd by
tho sen-wnte r in :l. Iree gnseous form . should Ilot admit of
bei ug bciled out by B unsen's method. nnd th nt even WIWll
the boiling-proccss wns conducted with full atmospheri c
prt'SSIIl'l' in a curreut of ai r free fro m cnrbouic ncid. it
shonld escape 50 slowly, thnt concent rat ion 10 the extent
of about one-teuth of the origiunl volume pror ed llt'cessnry
to obtnin it nll.

To nccount fol' this porplexinq phenomenou..lncob
S<'1l ascribed to sen-wnter a poculiar propcrty of rotainiug
its carbonic ncid, an nssumption wbich, artel' setting forth
more at lorg e tlu- groun ds tlmt led him to op]lOS(! Vier
tb nlcr's hypotbcsls, he enounces in the followiug tenus : _
.." Til' meu ober auch eine Deut nng 11 <'1' starke n A bsorpt ions.
wirk uug des ) [ Cl.'rwassel'S :luf die ntmospbâ rische K ohle»

s nure rcrsucheu 1I10ge, jedenfulls bun man die K ohleusnure
nicht in demsel beu Sinne, wie Snuers toff und Stickstof ï, ais
nleorbirtes fre ies l~ns (brin nnnelnne u. ).b n IlL'lg' einst

wt>ile!l ' "Oll eillem <' igellthiim!icliell %ust..'l. nc11' der B ind ung
spn 'c!Jell, bei wt'lclwlll die K ohlensiiurc selbs t dm'ch stun
Ùt'nlall gps 1\:ochell nul' s('ln' un \"OlIst iim\ig ausgest r i('ben winl.
Ih s VorhmHh' llsl'ill ullgl'h eu(,l'e1' ::\Il"llg"t'Il K ohh'llsiiure im
Mt'I'l"wasscl', in <1 i!H11l1 solc1wll %llsblHle, ""0 sie der Ath
nlllngslult ù(>l' Scet hipre llic1J t olllll' Wl"ih'r('s zugl'ziih lt wer
dpn kann, oImc :mtlererseils d('r \ Teget'lt îon dcs l' 1<'cn's
um:ugiillglich l U sein, ist jedenfnlls l'ilt , fbs mnriti m,t' TIlier
und Ptlnn7.enI('ht>ll \"011 hochster B('d l'utung:'

.Tacob5(·l1 is of opinion, tItat th is pecli lair absol'pti'"t>
power must he (h-l'in' d fro m th(' chlor ide of lI1af!1lt's ia pres
ent in se..'l.·wa ter. :lnd dmws ..'l. ttentio n 10 eert:un proJll'l"ti<'S
l'ossessed b)' :\ soluti on of chloritlc of lllagDt'sia cont..'l.illing
c.'l.l'bonatl' of l ime dissol \"l'd in c..'l. r ilonic acid. A solution
of this k illd mn}", accon ling to his sta temellt he I(·ft ex
}losN1 101' wt't'ks tO/:wthN, ml)' be hoil<'d enn. without he-
coming" t ll1'Lid ; nol' l'an it Le made to pal't with Jlure
ca1'Lountc of lllnglll'sia t ill nftcr p1'otraeted concpntrat iOIl.

.lacobsl'lI·s hypotl ll:'sis W IIS suhsNl uentl )' ad opted, almost
withont llloditic.'l.tioll. IJ) ' J , Y. B llchatllln. c1wll1ist 10 the

'Challenger ' E xpedition. who instituU!d a ser ips of e:tperî·
m('nts 1 with n ,"i(-\\' to tIpte rm inp wh îch of the s.'l.1ts
pn'sent in sp:I·wnte l' h:ld this p l"oper t)' of r et..'1ining c.'l. r
oon ic ::l.cid, H e arrived at the surp ris ing conclusion, tha.t
lIlost of the salts e:tamilled were in soml.' degree (list ingu ishN:l
h)' t his propert)·, chieti)' howewr the snlphates; nmI the
remarkable power possessed by sen-wnter of retaining cnl'
bonic aci d he t rtmsferred uccordingl}' fro m chloride of mag·
llesia to th e su lphates. R enee, whcn perforllling c.'l rbonic
acitI det erminat ions he always precipitated the sulphuric

1 P roc. Royal Soc. 2'l( pp. 192 and 4llo3.



Kulsyrebesternmelser pleiede han derfor altid fer Opera .
ti ouens Begyndelse at ud fœldc Svovleyren med concentrere t
Chlorb ariuuioplesniug, forat Kulsyren lettere skulde UlU}·

l'ige, men anvendte forresteu den ni D r. J acobsen augivne
Methode, hvorved han lmr bestemt K ulsyrc u j Sovandct i
de sydlige Have til i Middcl 43.26 Mgr . pel' L it re l ,

Da jcg Vanreu 1877 opfordre des til nt gnu ud som
Chc miker pan den norske Xordhavsexpe.litions 2det 'I'ogt,
l'al' der kun levnet mig nogle fan D age ti l Forberedelser,
og dot folger derfor nf sig selv, at jeg ikke paa nogen
).b .:HIe dengnug kunde have befattet mig met! vidtloffigore
Forundcrsogclscr, og jeg mnnttc saaledes uden selv at
kunnc provo optage de tidligerc Mcthodei- ufomndrede.
P an 'l'ogtet i 1877 nnvendtcs derfcr den nf D I'. J ncobseu
angivne Methode, og bestemtes eftcr donne gjeuucm eu
Rrekke oruhyggclig udforte Obscrvationer K ulsyregchalten
i det da undcrsogte H nv t il omkring 100 i\Ig1'. pel' L it re .
Del' viste sig imidlcrtid vcd Gjeutagclsc nf snuuue Observa
tion bestandig Uoverenss temmelser. som ofte vare ikke ube
tydelige og cugang cndog lob op til hele 12 ùIgl'. pel' L itre.

Dels hl'l'Yed dels "cd andre Omsta-ndigluxlci- vnktcs
min Mistauke Olll 'I'ilforlndcligheden nf den nf Dr. J acob.
sen i P crslag bragte Methode.

Det syntes Illig pan. Pcrhaand ovennnnde uri rucligt,
at der 1I0s SO\'andet skuhle findes en sa:ulan mœrke lig E \ïle
til l't'nt llwkanisIt at tilbageholde den cne (j asart , mcdells
den illgensolllheist Virklling skulde mlove paa de Andre.
HelIer ikke l'al' (1er nogcllsîlHlc gjort noget F o,rsog pail, at
sœtte det te P hœnolllcn i l<'orbindelse med bekjclldtc chemi.
ske E gPllskabcr hos nogell nf dc i Sovalldet indeIlOldte Stoffe.

Vell et 'filfœlde kom jeg en D Hg til at forsoge 80·
rll1ldets R eaktion paa L akmus og R osoisyre og fandt t il
min store l<'or undring, at eh,t reagerede bestelllt og tyde.
ligt nlkalîsk, hvad jcg siden har brngt i E rfaring, at aIle·
rede \'. Bîbra ~ og sen('re E . Guignct og A. 'l'elles 3 har
obseneret.

E fter mine .l<'orsOg viscr to ligestol'e Prorel' af eu
efter Gottlîebs 4 F remgnuglllnnde fl'isk tilhel'pdt Lalnnm(.
oplosning, h"oraf den E ue tilsœttes en titstr:t'kkplig )'I..cngde
Somnd og den Auden f't ligestol't YOIUIll rent dl'Sti1lPl'l't
Vaud, ikkc ubetydelige Farn~d i ffel'eut"el'. Lîgeledps au·
tagcl' l'Il med meget fortyndet OxaIs)-re svagt udsyrl't pas·
sende P or tion rent Vaud, hyori pau. ~'orhaalUl el' oplost
cn D rnabe Rosols)'re, \'ed Tilsœtning nf Sovand stl'ax den
bekjendte r/ldlig-violette F an e.

Paa denn e Ma:tde undersogtes paa Expedit ionens sidste
Togt, hl'ol' der Val' fuld Anledning til at erh olde Vand·
lll'.ln·cl'ue gnnske fl'iske, et meget StOlt Antal af disse og
\HIen Undtagelse med det samme o"enbeskl'evne R esultat.

, Ber. Berl, chem. Ges. 11 - 410
, Ann Chem. Pharm. 77 - 90.
9 Compt. rend. 83 - 919.
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acid, bcfore commencing the operation, br ndding ta the
water a saturnted solution of chloridc of bariuui, in order
ta facilitate the libera tion of the oarbonic acid, but, with
tbis exception, ndopted the mctbod deviscd by Dr . J acobsen,
and detcrmincd t he menu mnouut of cru-bouic ncid present
in the wnter of the :-'ollth('r ll Sens to be 43.2Gm,-, pel'
litre. 1

W lll'n iuvitcd. in ti lt' s Jlri l\~ of 1877. to go out as
ohomist to the Xorwcginn Xorth.Atla ntic E xpedition. on thc
second omise. l lmd but n fcw duvs in which ta make the
necessary prepnrntions. and conscqncutly no timo lx-ing Ieft
me fol' prclimiuary oxpcrimouts. l wns couipclled to adopt
unclmngcd the' crulier methods. witbout testing the aCClll':lC)'
of thoir resulte. On tlu- oruiso in 1877, 1 thcrcforc ap·
pliod D l'. .l ncobscn's mcthod. and d-tcrmined by n series of
careful obscrvnticus the nmount of c nrbonic ncid present
hi t:}(' wnter of tln- trnct tlu-n iuvcstignted to be about
lOU"'" )ler litre. B ut. mi j'(']w:lting tho operation with the
snrue snmplc of water. t ilt' rcsults wcro alwoys fouud to
"ary, nud freque ntly indecd considcmbly: na)', on one occn
sion tho ditt'ercnce umountcd to as mnch na 12'"9' pel' litre.

P art ty tOI' this reasou. aud [uutly from ethe r ciroum
sta nces. 1 wns led to question the trus tworthincss of
J ncobscn's nu-thod.

XOI\' it struck rue nt OIlCl' as highly improbable that
s('n·watcl' should possPss so l'l'Illarkable a pow(,1' of r etain·
iug mechau icnlly onc gas, a1ll1 ~.l't. in this respect, ('xprt no
influence whate\"l'l' on otlwrs. .NOl' had any at tempt been
mad(' ta COllIwCt this plll'1l0nW1l01l with known elwmic,'l,l
pl'operties distînguisbîng the Slthsta nces eont.'l.ined in sea·
wnter.

(~ l\i te' accidental1y, [ wns olle dnr ll,d to imestigate
the effl'ct of se:Hratl'r as a l'l':lg"l'nt on lit lllllS and l'osolie
acid. and fOlUld its l'l'nction. to lU)' g'reat surpr ise, dist
illctly alkali lll'. whioh. illdt'l'll, :lS 1 subsequently iearnt,
had beell al n'ndr ol)S('rH·(1. Ilrst b,r von Bibra. ~ :l.ud intel'
by E . Guignf't :\lld A. 'l't'lll's.:J

According ta Ill)' expl'ri llll'ilts. two equal lIl('asul'ps of
n solution of litmus, freshly pl'el'al'ed by Gottlieb's IIwthod,4
one of which hns n(hied to it a sllfticient quant ity of sea
wate r amI the ot1ll'l' an l'flllnl m lulllc of pure dist îl1ed
wnt('r, exhibit considernblc dill'erl'Ilce in colour. Moreover,
:l. pr opor t ioll:l.te mixtlll'l" of higbl,r dilute oxalic acîd and
pure water, the lat ter h:lvillg beell prcviously treat ed \Vith
a drop of rosolic ac id, will. on the addit ion of se..'H vatel',
immediateI)' assume the well known reddish·violet hue.

I n this manner wcre examined on the Iust cru ise of
the E xpedit ion, which aftorded excellent Ol)portunities of
obt:tining the water quite frl'sh, a ",ery large number of
snmples, and imnriably ' \'ith the rcsnlts desc1'ibed nbove.

1 Ber. Ber\. chcm. Gcs. 11, p. 410.
, Ann. Chem. P harm. 7i, p, 90.
S Compt. rend. 83, p. 9H1.
1 J ouro. fUr pract. Chem. 107, p; 488. ,.



D ette syntes ogsan rueget vanskeligt 3t forklare, SM

fremt det virkelig skulde forholde sig som af E nk elte pan
staaet, at der i Sovand et skulde findes et meget stor t
Overskud tif fri K ulsyre re d Siden tif en meget lideu
Qvtintit.et af sure Carbonater. Dot mnat to nabenbnrt synes
meget rimeligerc nt Iorklnre 11~ nf Dr..Iecobseu gjort e
Obser vationer dr-r-ed, at Snraudet nuder den lnugvnri ge
K ogning n,d r -u eller aud en cheuiisk React ion g:l" Slip pan.
noget nf sin ncutmlt bun-lne K ulsyre.

F or at kounnc p:la t!l·t Rene med. cru dette virkelig
forho ldt :sig: s an, gik jl'g fn-m 1'..na folgende ),[:md C' .

200 ce. Sovnml (nf sI'. Ya-gt 1.u267 ved 17t 5 c, i
Forhold til destillcn-t Vmul nf s amme Tomperatur) nfdestil
leredes na-sten t ÎI 'l'nrhcd i eu kulsyrvtri L uttst ro m. og op
fangedes d{'11 undvig cude Kll Is~TC i 2f1 CC. nf l'il B nryt
oplosnine, hvornf 1 CC. svnn-de til -l.u:2tJ-l :Mgr. K ulsyre.
V{'{I Reti trntio» nu-d OX:tlS)Tl' viste det sig.. nt l!l .ilî CC.
nf det nureudte Barytrand vnr uue utrnliseret, hvorn f den
und vegno Kulsyrc beroeucdes til 20.2 )Igr. Rcshluet pan
heldtes nu friskt udkogt Ynnd, som ntter nfdest illercdes,
hvorved enduu et ubetydehgt Spor nf K ulsyrc erholdtes..
Sluttelig t ilsat tl's circa 0.3 Gr. fuldkolllllWIl l'l'II ti:isk t ml
glodet SUlla , h\'ol'pna (I('t Hl·lt~ lItkr fortJudedl'!\ "llll'd luI·
syrefr it Y:md tH SO\":llltlcts opr ÎIIlM Îge \·olum og s..'1:1. al'·
<iestillen'l!l's i l'n kuls)"l"l·fri Lu ftsh ol\l.

Alh-relle l'l'a dd 0i C'bl ik af, da \ 'fI' dskeu val' k011l1l\clI
i Kog, Iwg~' lHl te flt rnx ('n sna mhlsom KulsYl"l'IHlviklill l,', at
det i F orl agt·t aubl'agtc Th l'ytv:md s1:l p sto re :\I:\'llgdpl'
unbsol'bE' l't·tle igjl'1l1ll'11l, og (h·t \" istl' sig l'l'te r l'mIt apl-ra
tion, at kUIl 1.3 CU. B:\l·~, t\" :lIld ·ml" fOl'blewt I\ll(>utl'ali sc
r et . HI-l':'l' Ll'I'CglH'S t1I'U absol'h('rc tll' DrI al' den ulldw gne
Kulsyro t i! il5"~ Mgr., 1lH'111'IlS t1i"sfol"lllh-n meg('t bctJdi·ligc
.Mœngdel' gik ip-j{'lln<'Ill, idt,t n(,llllig BarJtI"alld<'t i ct lIfor .
mist R"l'. som \'nr allbragt loraH Forl <l~<'t. fuldsbndigt
\'al' forbl'll gt.

E fk r Jo'Ol'S1:l:; a l' Prot't'SsOI' \\ ·:l:lgl' gjl'll togt'S F orsog<'t
med m rmt f:t'Illt.. n ·d wo.. tOl'l'C'Ï ku lsur Kall.. IU'om f <let
ogs.'Ia IJkkt·tlt'S at mldrÎ\"e Îkh ubc-tydl'ligl' om pud lll('g(·t
mind re ),la-lIgl1t'r R uls)"l't·, 1t\'OI'imoti der "t-tl (·t F Ol'sog
med nnt (lllln 'riS<'l'l-t _\[arIllOi' ikk <.> er llOldtf'S noget sikkel't
Result."l.t.

Bt,tpluingell nf dissl' ObS<'l"\"ati om'r kulltle îkke \";\'re
b id solU. tla c!1·t hl'1'1ll1't1paa IIt·t Tp leligstt, ,·al" gotltgjort. at
den i Stwalllll,t fOl'haa lltll'Il\'I'rcllt ll' 8.'1ItLlanllin" n'tl K o"-, <
hede deCtlllll){lllel"t'tlt.' lll'uh.l1t· C:ll'honatt'r. 0;':: dermed 0l,-'S.'1:l.
at :\I1e Ill' Ilitliutlt il gjorte Kl\lsy l"t-I){~tl'lllnll'lscr lllC'd H t'Il
S)'O p.'l:t sin Hl' I\ ~igt at bt'~h- lll lllC 111'1\ i So\"fllltll't indt"
holdte frie og surt bUlldnc K ulsJ rc \'are forfcj}{'{le. H m d
angnar dt.' for Public.'lti oncll :'If Dr. •Jacobsens A nlandl ing
om L ufwn i &n·nndct udforU> R ulsJrebcstcmlllPlser. lIa el'
det ell Selt"folge, at de aile mien t"ntlt.'Igelse ma..'lt te nel'e
i enhver HellSl'etlilc fuldst:l~llllig nerd ilose.. idet der "ed
dem intetsteds cr konun ell t il Am'cmlelse ~n Afdest illnt ion
til T orhed eller en sna vidtdreven Concentration, a t man
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This fect would obviously be most di fficult of expla,
nation if, as sorne bave affirmed, soa-water docs actu:l.lly
contain a very large surplus of Iree cnrbouic acid along
with an exœedingly small proportion of bicarbo nates. A
more plausible bypctbesis by which to ex plnin Dr . •Iacobsen's
observations were surely the assuiupt iou. that dur iug the
pro t ractcd process of boiling sorne of the neutml carbon
ates present in scn-wate r bad been decomposed .

\Vith the object of csœrtaiuing whetber such was
renl ly the cr..se. I went to work as Iollows .

'Iwo huu dred c.cent irn. of seu-water (sp. grnv. 1.0261,
temp. 17_~5 C., as couipared with distilled water of the
s..amc temperature) were disti lled almost to dryncss in a
current of ail' Iree fl"OJU ca rbonic acid. aml the carbcnic
acid collectcd in 25 "" of bnryta water, 1« of whioh re
prescuted 4 .u2t)-l ""~ carbcuic ncid. On being l'et itrntct1
with oxnlic ncid 1il.97 œ of th e b...ryt..a wntcr were found Ilot
to be sat urated, and 2O.2 -s' ~ cnrbouic ncid hnd accord
iugly bceu dri-eu of ï, ".~nter frc shly boilcd was new poured
ou the resi due.. and thon evaporated.. th e l'l'suit yielding a
slight t race of C.'ll·honic acill ; Iilla lly, nbout tU) ·~ ' pu l"ified
alUl fn'shl)' hca tl'tl soda wns add cll, :nul thc whole cOIn
pound aga iu diluted with w1I.t l'r , l'rom which a.n cm bonic
acid !lad bt'e u cXl'l'l1cti, to the or igina l \"Glume of the
sample, nnd thcn dist i11('d in a Clll'l'l'nt of air t'rel' from
carbonic :lcid.

From the '"Cr )" 1Il011ll'ut at which the fillid !Jegan to
hoil ; so rapiel W:lS the libcl'ation of cnrbonic ncitl that
large qn antiti ('s pnssNl nuabsorhctl throngh tho b:lryta
wat (>r ; :\ml, on th e ope ra ti on bC'ing ti' rmÎlla tcd ~ 1.3 '"
only of the haryt.'1. water had not he('Jl nentra.lisell. Hence
the a bsorbed portion of the carbonic ncid was cnlclllated
nt 1l5.3 - "" , ex clusi\"e of which a \ '1'1")' consÎdem ble ctuant ity,
ns bl'fore sta U>lt passl'C! off into th e atlllosplil'n'~ t he h:ll")' t.'1.
watl' r , pl:lcl'tl in a glass tube (r ese lllbling in (orm the
li'Uel' U) conn(>cu, d with the recC'in.' I', bi'ing sllrcharged
with the lZas.

At P rofi.'Ssor 'Vaagp's snggpstioll 1 repc:l1:A:'d the ex
l' l'ri mcnt with carbonate of lime.. precipÎt.'lted Wal"lll and
dri ed nt a temperature of 100 * C.., :tnd suceeedl'tl in expel
Ji ng cm'bonic acid iu considcrablc, thou gh uot so Inrge,
qllautit i{'s as belol"t', whel"eas an- cxpel"Îment with fincly
puhcl;sed mnrble ga \·e no l)OOit it"e r ('su lt..

The import.'Ince of these obsenations was not to he
qut'St ioned. :tffordillg :lS th<.>y did conclusive proof tbat the
s...lille mixture in Sl'a-wntcr. on the te mperature being raiset l
to the boili llg point. tlecomposed lwutral carbonates, ami
likcwiS(' tha t aIl c."l'oonic acid detc rminat iOlls hitlwr to at ·
te lllpu-d with the object of measul'ing the c.'Il'boIlÎC acid
pl"(>sent in sea-water were faulty. As regards the c.'lr·
bonie ncid t1eterminations perfonned pre,-iolls to t1m publi
ca t ion of D r. J ll.cobsen's ;\lemoir on th e lll"esence of air
in sea-water, sueh must as a matter of course be wholly
wor thlesg, the method of distill.'ltioll to dryness having in
uo c."SI! beC'n adopted, or that of couœntmting the fluiù
till further evaporati on ceased to expel c.'II·bonic acid. 'l'he



ikke red fortsat I nddemp ning skulde kunne have crholdt
ct sterre Udby tte af Kulsyre. D e af Dr. J acobsen og
.l . Y . Buchan an udfs rte Obser vationer kunde derim od ikke
snn ligeïrem fork nstes, idet der jo knnde tœnkes Mulighed
for, at det ved de nf dem bcuyt tede Methodcr kuude have
lyk kcdes ved den lnngvnrigc K ognin g at uddrive ogsnn nl
ueutrnlbunden K ulsyre, i hvilket Fnld de nf <lem cpforte
Tai i en nnde n Henseende kundc fan Betydu ing ucmlig
som Udt ryk for de n samlede SUlU af deu i Sovaudet inde
holdte K ulsyre .

Desvœrre lngde flere Omstœndigbeder Hind ringer i
Veien for Afslntnin geu nf mine Fcrsog over disse Gjen
staude i Yi ntc ren 1877-78, dels var min T id optaget med
an dre Arb cider, dels lod min H elbrcd den storste Del nf
Viutercn ndskilligt ti lbage at onskc, saant mine F orsog in
geulundo ha nie den onskeligc Fremgnug, og j eg blev der
for uodt ti l at gnn nd ogsna pan 'I'og tet i 187 8 ndcn nogen
panlidelig Methode t il Bestcmmelse af den i Sovnudet inde
holdte Kulsyre . Da jeg efte r cudt 'l'ogt cm H osten veud te
tilbage, gjenoptog jeg imidlert id ntter mine Undersogclser
Qg brngte <lem ti l A fslutning.

Hjelllwlll en netop da ae C, Borchcrs oâent liggjort
Afhn ndliug ' om Beetemm elseu af K ulsYl'en i na tu r lige Mi
neralmnde blû\' jeg gjOl't opmrerksom pll tl.. det for Best f;'ll\·
I\wlse af K uls)'I'en i Carhonater al'Alexander CIl\ssen augime
Appnrnt, ~ som j{'g st'nere i stOl' Udstl'rekning 11ar benyttet .

Apparatet i den F orm. ln·ol'i clet her el' komnH'n tH
An\'Cnde1se, findes sammeust illct i Figu r 3.

A cr :! metl Natronkalk tyldte ufo11l1ige Ror, B indH
hoMer lJar)t n uHI C cr en Erhm mep.' l'S K olbe pan circa
tJ.b L itre, t1 f;' r gje nne m et \'Cd HlIllIlen lIdmundl'ude Ror
colillnunicer{'r m('d B, medens et li f!t' Illuler K:mtsclmk
proppt'Il udnlUllll('nde s.'l'tter de-u i F orbindelse llll'd Kj ole
I{'rell D, Il\'is ind re Del efte r ClaSSt'1l best.'\ar af ('t 27
30 · · ,-idt GlnSl'or. hvortil i one og nedre E ude ('1' lod<lct
Ror lllt'<1 respt.'c ti n · lb og: 7· · Diametcr , F orlaget E cr
fulclst..endig af s.'lItUlle Const ru ct ion som det af .Jaeobst·u
lwuyttede og t' 1' oveutit forsYIll·t Illcd t1et al' P, ' Vagner :l
fOl'{·slaaede lllcd Glnskugler (yhlte Rol' F,

Vetl C', In'or der fintles en I llIIsnerring, er anbrngt
en noget stone G laskug le, som tcmm('lig noie dœkker oYer
det lH'derste :Sllene R or. I dct t1C't t il Ops.'lmling af K ul·
S)'l'C'1l :\ln'l'llIIte t itrerede Baryt\'and hl'ldes ned gjeunpm F,
fjprnes Proppen b, indtil dct l'1l'ste ae Bary tm ndet har
passen~t a, men srettes derp :ul. hurtigt i, saaledes at der
over de llcde rste Gl nskugler bliver staaende noget Baryt
vand tit en H oide af ,omtrent 50· " over a, D ersom DU

1 .Tourn. Îur prnct. Chem, 1:.!5 _ 3tl3,
t FresenÎ1l9 Zeitschrîft. 1;1 _ 28R
S }' rescnillS Zeittcbrift 9 _ U~.

29

~
1

j

series of observat ions insti tu ted by Dr. •Jacobsen and J . Y .
Buchanan cannet hcwever he wbolly rejected, since the
protracted boilmg characteristic of the method they adopted
may possibly ha ve dri veu off nll th e carbonic acid contaiued
in the cnrbountcs. in which case their figures would ncquire
importance as expressive of the total amount of cnrbonic
acid present in the sea-wnte r examiued.

Unfortuuately. divers untownrd circumstances conspired
to preveut my tRrminatin:;: in the wiuter of 1877- 78 the
series of expcriu icnts 1 luul bogun with th e object of elu
cidnting this int ricato »ubject ; lll~' ti me. for iustouce. came
to be uncxpectcdly OCCllpiNI in ot lu-r ways. 1\IH1 during the
grcnter part of thnt pt'riocl 1 suffcrcd l'rom ill-henlth. My
observations. therefo rc, Ilot luwing progrussed 50 fnvournbly
as l at tirs t hat! rvason to auticipato, I wns agnin obliged
to set out on thl' E xpedition. ill 1878. witho ut lmviug
fixcd on ;ll1J relinlrlo mct hod for rlctermining till' carbonic
ncid present in scn-wnter. On my return however to Chris
tinnin in the nuturnn of tlmt )·~·ar. 1 recomuienced the said
experimente, and succoeded in ln-inging them ta a sntisfac
tory tcrminatiou.

A pap~'r by C. Borchers . which hnd j ust nppoored,'
on the detcrminntion of carbonic ucid in minerai wete r,
drew ill Y attt'ntion to the aJlparatus - of which 1 have
since lllnlle fl'eqmmt USt' - devisl'tl by Alex. Ulassl'u : for
dcter mining cal'hollÎC aei cl in cnl'honates.

fo' igm'C' :3 rcp l'('~ cnts th is allllaratus as cOllstl'llct t'd tor
ln)' CXpt'I'ilUl'n ts.

A. '2 glass tubl's. rCS('llIhliul,r in form the ll'ttl.'r U,
tilh·lI with sodn-lillll' ; IJ a ,'~-..;(·I for bal')'t.'\ wakr ; G an
E rit'llmC)'l'r tlat- bottolUt 'tl l\1;ttras.... cont."lÎlliug about a.a
litre, whieh by ll11'ans of :1 tlll )(' t..'l'mill:l.ting at the bot tom
is m:uh, to colllmun ic.:ltR witl! B. :1 simil:1 r tui)!', issuiuJ! im
Illediatel)' bene:lth th e c.'\outschollc stoPlx' r . pnltiug" it like
wise in comnnm icat ioll witlt tlw couler D, tlm iUllt'r por
tion of which, Ilcconlillg to Clas'''il.' lI, shouM consist of a
glass tuhe l'rom 27.... to 30 .... in tliaml't:<'r, with tubes,
n1l':lslU'ing r t'spC'.etÎvC'ly li) .... :1IItl 7 .... in di:lllletCl', sealed
to its upper ancl lOWl'I' t'xtl'l'mÎtÎl's. The r~cl'ive1' E hM
pn 'ciscly th e sa lUt;! l'orlU as that adopk d br .h cobscn, and
is furnished ahove witit a glass tub~', F, filled with glass
ball s, as suggl'sted h)' P. Waglll·l·.:l

At the point (/, Wltl'l't' the tuÙt' sllthle nl)' nalTOW~ is
jntrod ucwl a solllcwhat I:n'J!{'r glass bail , to till up. as lIear
as may he, the opl'ui ng of the 10\\"1'1' or slent1 l.'r POrtiOll of
the tube. When th{\ titratt'd bar~·tl wat<'r, which ahsorbs
the c.'lrhonic aeitl, is hein!; pOll l'(~tI dowll tltroug h F, tbe
stopper b has to he L'\ken out, but must he quickly replaced,
before the whole of the fluid has passed a, in order
that the glass balls to a height of about 50.... above a

1 JOllnl. Îtir llract. Chern, 12" , Il, 3t):,:\.
1 }' refttlDiul ZeÎtlchrif l 15, p. 2 AA.

J Freleniul Zeibchrift 9, p, 446,



den nederste Glaskugle slutter godt, l'il den gjennem a
passerende Luft spaltes i en Mengde meget fine Blserer,
som ved at stige op mellem de ai Barytvand omgivne Glas
kugler bliver fuldstœndig kulsyrefri. Det uformige Rer G
indeholder Barywand, H forer til Aspiratoren.
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may he immersed in baryta wete r. New, assuming the
large glass ball to fit weIl, the air will pass a in the form
of minute bubbles, which, baving to asceud between the
glass balle surrounded by baryta water, must part with the
w101e of its carbon ic Mid. The tube G contains baryta
water ; H leads ta the aspirator.

F i;!. :o,.

Den af Olassen foreslaaede Kjoler virker san. udmœr- ,l'

kat, at man i meget lang T id kan koge fortyudet Saltsyre
i Kolbeu, uden ut det mindste Sp01' nf Chlor kan pnaviscs
i F orlaget, forudsat nt den gjeunemledede L uftstrom ikke
gives for stor Hastighed, ln-ad der imidlertid bellcr ikke cr
Iomedeut ,

The cooler devised by Classen is 80 excellent, that
diluted bydrochloric acid may he boiled in the mat rass for
a very considerable length of time without a trace of ncid
bciug dctectcd in the recoiver, provided thnt too great
rapidity he not given to the current of air; this, howc\"er,
is quite unnecessary.
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XMl' Sevandet i dette Apparat kogt cs med fortyndet
Svovlsyre i en kulsyrefri L uûstrem , undveg Kulsyren meget
hurtigt , idet 15 Minutters K ogniug fuldstœndig strak til
for at bringe al K ulsyre over i Forlaget, Sevendete Sul
fater viste altsan i alle F nld ikkc ved 'I'ilstedeva-relsen l'If
fr i 8)Te de l'If J . Y. Buchanan observerede Egenskaber.
XMl' den paa denue :\Iaade uddrevne Kulsyremrengde op
snmledes og bestemtes, l'isle den sig nlt id at ste uuue nogen
luudc med, hvad man cfter den nf Dl'.•Incobscu anvendte
Methode kundc erholde uddrcvct, idet de optnedoude At'
vigclscr snnrt l'are positive sua rt uegnti vc men i Rogeleu
ikke ston e, end at de for den stcrstc Del mnntte kuuue
ti lskrives Observ et ionsfeil . YNI den nf Buchennn i l 'or.
slng bragte Udfselduing nf Sl'Od S)TCIl erholdt jeg: derimod
bestaudig betydelig (or lare R esultater, hvorom senere .

For samti dig i en og sam me P ortion at kuune be
stemme bande tien ueutralbuudne og d('11 snmlede ),[œngde
Knlsyre, nuvendte jcg folgende Fremgnugsmaadc.

E ftcrnt Apparutet fuldstœudig var befnet for kulsyrc
holdig L uft , nnbrugtes i Forlaget P.·Hl. den for beskrevue
1.1:uule 25 CC. Bnrytvaud , hvoraf brer CC. svnrede t il
"'~I29 êlgr. KlùsJ re, h\"Orefter der i K ollwn C Ilt.'ldtes
36i .i CC. af det til Unt1l'l'SOgl"lse beslemte Sm"and tillige-
llll'd 10 CC. l'I f l"1I 8\"0\"I!l)Tc, h\"Ornf h\'er CC. s\"al'edl' til
4.Utl9 :\Igr . Kuls)"l'e. I ndholdet i Kolheu opht'lledf's nu 1
Ululer Gj l'nucmleduing nf en Illegl't l:lllg SOIll Lllftstrolll tit 1
Kogheth, og llOldte s i K og i llogen 'l' id. E ftl'I' F orioL al' 1

Ilt'llimod 15 Minuttel' Ijl" l'Iwdl'S at ter Val'llwkilden og Vœd. i',
SkPll a fkj(Jledps ~ idet LnftstrOlllllll'1l !idt eftl'l" lidt ga\'t's en
nogét sWn·l.' H ast igh('d, ln"on ed den elldnll îkkp ahsorberede
KulsJrl' meget hurtigt brag tes on' r i P orlagpt.

E fter endt Opt'mtion hmgtes dl' i F \"lt'I...·lltll, Glas
kugll.' r till igemed cll"t w cl Rorl'ts Ya'gge hefw lltll' R n")"t
m nd Hf'cl i F orhi.ge t B, h \'Ol'paa det H ele J'('t itrl'll'dl's lIH'd
('I l OxaIsyrl', h,"oraf h\"el' CC. s\"a retie ti! 3,9i 6 )Igl'. Kul·
sJl'f', idet alkoholisk Curcuma tj(mh. som I ndl'x. L ig('IN\es
sk)"netles dt'n '"t'd de ilH1t"e y ....·gge l'If Kj ol('rell Ilt'fh·nde
, ' :edske vcd lidt kulsyr l'frit d('still(,l'et "'and lll'd i K olbpu,
h'"ori den o,"('rsk)"dpndc S)Te neu trnli ser edes Im-d l'II ~atroll·

lud. h\'Ol"3f hw1' CC. s\'al'elle til 2.928 :\l gr . COt . idet
Rosols)'rc tjl.'nte som Index.

Som Result.'\t af disse Titreliug'cr l'rholdtt.·s (h-n sam
INle K ulsJ remœngdc bl'st ('mt tit omkr ing 97 :\Igl', og den
llcutl'3.1bulldlhl ti l gjC'llllClllsllitlig henimod :)3 )'l gl'. Ill'. Lit1't~ .

De 44 1.Igl'. KulsyJ'('~ som udgjol' Dift'erl;'lltsell nwllt'Ill (len
s;l1nledC' K uls)Temœngd(' og den neutralbundlle. knu anheu
hart ikk~ forekomme i SonUldet som fri Gas:l.rt, ml'n ma.a
fore ne sig med de allerede f~rdigdannede Carbonater uoder
Dannelseu af Bicarbonater , og det viser sig altsaa., at de
af D r. J acobsen gjortc Ubsenat ioner meget naturligt lade
sig forkla1'c derved, at So\"andet ikkc indebolder dct mind
ste Spo r :t.f fri K ulsyro men hele 03 Mgr. nentralbunden
og kun omkr ing 44 l\fgt'. surtbunden Kulsyre Pl'. L itre.

On boiling sen. - water along with dilute d sulpburic
acid, exposed to a curreut of air Cree from œrbonic acid,
in this appcratus, carbonic acid escaped very rapidly, the
SP'lCC of lb minutes sufficing to collect the whole of it in
the receiver. T he sulphntes in sce-water - at leest wben
free nclds were present - di,1 Ilot. nccordingty, exhibit the
properties nseribed to them li)" .J. Y . Buchanan. On col
lecting nnd dctermining the carbonic acid driren off by tb is
proccss, tho muount wns invm-inbly found to ngrc v with
tlmt whi eh could hl' Iibcrated Il)" Dl'. .Iacobson's mcthod,
tln- differences obscrvcd h:will;! IWl'1l somot imcs positi ve and
sometimes uegutive . but ns a l'I1Ie Ilot gronter tha u would
admit of imputiug them chicrly to orrors of obscrvntiou. On
precipitat iug tilt' sulphu ri c ncid as suggestcd by B uchanan,
the res ulte obtnincd wore iuvnrinbly too low ; hut to this
subjcct 1 shall ntte rwerds n-turu.

ln ordor tn determine hoth t1 11' proportion of cnrbo nic
ncid formiug the ucntml c u-bonntcs and the whoI I I nuiouut
of carb onic acid contniucd in OIH' :\1111 the s.uno snmple of
soa-wotec, l ruloptvrl tlu- following mode of procedure.

Aftcr cxpelliug Iront the nppnrntns nll ail' in which
c u-benie ncid wns present . 2i"1,y of bnryta water were
iutroduccd. as prcviously doscriln-d. into the r eceiver, each
C.Cl·ntÎIll. t('}U"(,sl'lltillg" .... . I2ft ..,.' l':-.rhollic acid ; 36i.7"' of the
St':l.-Wo'l t.er tÔ he l'x:unillt'<1 Wl·rt· tl11'u I lOlIl'l'l1 into thc mat
l'nss (C). alon1; with 10<'< of sulphnr ic acid. each c.Cl'llt ilU. of
wllich re pn'sl'Ilt(-d 4.u~m ·" Cil l'houil' ncid. 'l'he coutcnts
of the matrn ss \\"l'l'l' no\\" Iw:ltt.·t!. tlul'ing expOSUrtl lo n. very
slow ClllTt'ut of :lil', IIJl to tlw boiliug-point, :mll kt'pt for
SQllIC tilllt' at thnt tl'lll}lt·l"atul'(·. Alter the lapse of nbout
15 miu llu..s. ti lt' SOUl'ce of II<':lt was l'cmo\'cd and the tluid
coo1t·d. the l'apidity of thl' CUl'1'l'nt of air being sligbtly
inl'l'e:lst..d. c:msing tll<' c.'\ l'bonic acid not Jet absorbt·tl lo
pnss off 'l uickly iuto tilt' l'('œiH'l'.

T ill' opl·r.... t ion 1w ill:':: u' l"Iuiuatl'll, the g]:lSS bal ls in
tlw tubl' F,. along with thl' haryt.:1 w:lu' r :ldherilll,: tu the
wal1s of tlw tubt·. ' \"(' 1'(' intl'ocluCt·t! into thl' l'eecil'er E, and
the wholl' (If its Ctlllt l" I1tS ret it ratt-t1 with oxalîc :lcicl. (·a.ch
C,Ct'ut im. of whil'h l't'Pl'l'Sl'Ilh'l! ;~,D7G "" C:ll'hon il' ncü!, a
solut io1l of a!l'oho!ic CUl'CUl1Ia sl-n"illg as t he indl'X. 'l' hl' tluid
atlll<'l'illg t~ ) tht, walls of t11l' cooh'l' Vias likewisl' wa<;hed
do\\"u iuto t lll' matmss witlt a little tlistill l·d wate r fr l!e l'rom
Cil l'bonic acitl. :l.ud the surplus :l.l'id lll.'utralised b)' the ad
tlitioll ofs(l(b.l}"(·. f':lCh c.Cl·lltim. of which reprl'sented 2.92S-, r
CO ~ . rosolic :lcid sen ing as thc ilitlt'x.

As tlw n 'suIt of this titratioll. the lobl flmount of
c.1 1'bonic ncid wns fonnd tn bl! allOll t 97 .., . amI the pro
portio n fOl'll1il1g lH'utml Cill']lIHl:ltI'S t~) :l.\'crnge ahont f13-g 7

l'l'r litl'e, .No\\". the difft·l't'llc(·, 4.... ..~I', l'minot Ol'Ctll· tree
as gas. but will llnitt.- with tin' carbonates lo 1'0 1'11\ bienr·
bonaksj and hencc D r. ,lal'obsen's obser vations could he
readil)' explained on the assumption that sea-,,"ater contains
no trace l'ven of n'ce c.'\l'honic ft cîd. but as much as fl3""
pel' litre of carbonic acid fO l'ming carbonates and only
about 44- " ) er litre of carbonic acid fonning bicar·
bonates.



Som man sel', el' den ber ti! Bestennuelse nf den
ueutralbuudne Kulsyre anre ndte Methode i alt vresentligt
den samme, S0 1l1 nllerede for flere A ar tilbage el' beskre
ven nf Dl', Mohr. ' Furskj ellen et ikker kun derl , a t je g
har euveudt Claesens Kjol cr og desudeu ombytte t Snlpeter
syreu med Svovlsyre. Det syutes ruîg uerulig ikke til ma
deligt at ouvende Snlpetersyre l igeoverfor ct S.1:l stœrkt
cblorholdigt )[im'rnh'3ntl som Sornud, lwori der desnden
Iandtes l'II H'I nuerklm r om end tcmmo lig liden Qnmtitet
oxyde rbn rv Stoffe.

E fb-r denue F l'emg:m;;:s1II3:\tl(' har jeg senere ved 78
(Ibservat ioner bestemt K lIlsYI'{'1I i 64 forskjell igc Vandpro
"el' te mnll'lil; je vnt fordeltc over dct af den nors ke Xord
lmvexpe ditiou uudersogtc 1<\ ,It. Rcsultnte rne t indes S.11ll·
ruenstilleh- i '1'n1lt'1 I l.

Porst sknl i Kortbed 1Jl'I'I 11'PS dl' Fei l. hvonued dl'

Tabellen opfru-tc 'l'ni kan tn-nkes ln-hcftcde.

Om utnu vilde nuteee. a t den i Sovandet indeholdtc
K iselsyre ikke forekom oplest som rri Syre, 1Ul'1l Iorefaudtcs
bundet til Baser i F orm nf Silicater. en Autagelse nf rue
get tvivlsom Berottigelse. vilde man nabcn bnrt efber den
ore nfor lu-skrevnc )Il'thod f.> Inn uogct feilagtige Resultater,
idet den t il Kiselsyre lnunhu- )l:t'llgde Buser ,'ilde tind(>S
som bulltll'!l til KulsYI'l'n, l'omt kuulle damll' mig l'Il
FOl'est ill iug Olll. h\'On itit d('n l 't,il som Illall un<1('l' d(>une
Forudsretn illl,! skllitie kUllllt' lJ('g:! a ~ nogl'llsillt11' ,"il kUllne
tœllkes fit !':la s:t'd ig B(,ty(illiug. hal' ,il'tr hl'stt·mt K isl'lsJre
mœngdeu i forsk.il'lli~(' al' lh· hjl'Illuragtl' V:\lldp1'/n el', idl't
folgende FrC'lll g:l1Igs1\1:lade l' l' kOlllllll'lI til Am ('mil·Ise. U.5
L it re So\'all ll ilUill1Ill)l(·til's Ill (>(l litlt S:lit'>)T1' i en Pbtina·
skauI fOl'st 0 \'('1' fr i Ild seU('I'e p:l:l Y:lIldbad t il 'l'orhe(l
og toITN!I'S ",.t1 lllJ"-12w C. :-ia1tl'u l' tultogt'S tl t'I'!J:l:l

og puln ·l'isf'rl·d("l; lK.Jst mnligt i eu ",,1 POll'rt't Ag:&tr iw
sk.1..11, h\'O'1l:la de attl'l' torredl'S \"('11 S.1111111(> T l'lUIWr.1tur,
og slut tc lig bmJ.,1("S on-r i ('t Jl:lssendl' K ar og tîlS.1ttes
ca . :WO C<l, s.1.I tsyrf'hold igt Yand. hmr"l,tl al Vips fll1d
sCelidigt oplostes, D f' paa (lt'lIIlt' ::\faal!l' mlskiltl' Kisel~

sJremœllg:(l('I' '"a l'e altitl mt',!.:"I't slU:!a og lIIaattt.' nœnuest
bliw at hdel;m' som :-;{lOI', illl't dt' , hm}' j(':; fOl'S(jgh' at
veil' deill. kUIl b(·loh sig tii B l'Okde1e nf Mgr . i dl·1t au·
n 'ndte Por t ioll r and , 1)1'1t(' sh' mlUt'l' pnn det Noiesk

med~ hm d l'hOIllt' og :\101'10 11 Ilylig hnr fulltl(·t i det irskc
H a\',! h\'or imod dl' :eldrf' 0 1'';:I\'l'r gin 'r nogl;'t storre T aI.
Og man ,'il s..1a!{>(les SI'~ 3t .1(,1' illgl'lIsomlll'lst Rimeligh ed
el' for. at dl'lI i 80\":l.udl·t illd('holtltl' K isl'lsp ·l'tnwngt1 f.> sku ltle
bidrngf.> t il i ma'rkl.'lig G md at gjon ' d (> fUlldne R(>suIt.1.tel'
upIl.1lideligl·.

N:la r man ska1 dallll(' sig PU MI'llillg Olll Koiagl ighe-
den af disse Obser rnt ioll (> r~ 1.'1' det imidlertid nodrendigt
at tage Hensyn til en anden OlUst.."('ndighed~ som kun de
'trenkes nt }ul\'e ha\'t sin I udflr delse pan Resultaterne.

1 :Mohr Tîtri rmethodc"3te Aul!. _ ;,2 ~ ,

1 Ann . Chem. Pb"rm. 1!l8 _ 122.
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As will be seen, the method adopted for the d ëterm.,
ina t ion of the carbouic acid forming carbonates. wns es
sent ial ly the same ns thnt described br D l'. Moln- ' several
years previously. T he only difference la)' in m)' bnving
employed Olnsscu's cooler and mad " choicc of sulpliurie
ncid in preference to nitric. lt did Ilot sceur ndvisnble to
use nit ric ncid whcn exnmining a mineral wnter so rich
in chlorine as is sen-wete r, and which besi des COUt.1.illS a
qunntity. smnll iudoed but appreciable. of orgnuic matter .

Br tbis prccess 1 subsequent ly determined the car
boulc ncid in 64 different samples or sea-wate r, dmwn at
compnrntively reguler Iutcrvnls fro m the t ract of ocean in
resfignted 011 the Norwcgiau North-Atlantic Expeditiou ;
tht' nuiubcr of observations nruonuted to 78. 'l'hl' resulta
are given in 'l'uble U.

1 will first say li fcw words respc ctiug the orrors
thnt ma)' possib ly affect tho accura cy of the figures set
down in the 'f able.

A ssuming the silicic ncid in sea-water Ilot to occur
as a fre e ncid, but combined with hases in the fon n of
silicates. an hypotheeis of very doubtful value. the resulta
obtnlued by the metbod described above would he obviously
ta sorue exteut inacc umte , iunsiuuch as the bases com
biued with silicic ncid must in that case bave behnred es if
originally combilled with cnrbon ic acid. ln ort1l.'r to nscl'rtaill
wlJnt importallc (> cOllld possiM)' he :lttach('(l to 11.11 l'l'I'Or
nri sing on sllch lllt aSSlIlll}ltion, I. t1l'tl'l'lIlilWtl tiw amoun t of
silicie aeid in ùin'rs of the sampil'.'; of s('a-wnte r brollg-ht
honle with me, n\loptiug for tlmt purposl' the followiug
ml'thod, Five~tenths of a lit re of se:l-water mixed with :1

little h),t1rochlor ic ncid were l.'m pol'atRtl ta dr.rm·s''l in :1

platinulll dish, nt 6rst over a oommon fin' and thcll in a
water.ù:lth, amI dricd at Il. templ.· ra turf.> of 110·-120· C.
'l'he s.11ts \l'erl.' then t.1kl'n out and tr:lllsfel'1'l'd to a wt"'U
IlO1ish l"d agate disk iu which the)' Wl're finl'ly puh'eriS{>(l,
an d nga in dri('(1 a t tht"' s.1me tRlllper3- tUl'l'; finally tll e)' 'l'ere
l'laced in a suitable "('sseL :mtl mixed with abOlit 200"
of watRr colltainin g hJ drochloric acid~ which thol'oughl)' dis
soh'l'd aU the gJ psum, l'he :unOUlits of silic ie acid thus
pl'I'cipit"ted were imnriabl)' ver)' small, indeNI but lit tle
marc than tmces ; for~ on attempting to \l'eigh t1l{'lU ~ th e)'
pl'oyetl ta be bu t fl'flctions of :1 milligramme, 'l'his l'esliit
agrees l'xactl )" \l'ith thl' obserratio ns of 'l' hoIlle and ::\lOl'ton
on wate r fro m thc Irish Sea/ wht'l'efls the tigurf.>s in 1'31"
lil'r stnteml'nts tire somewhnt hig1Jl"l'. R enee. th('re is 110
reason \l'ha1ewr 10 assume, that the silicic acid present in
st>a-wate r should ta an)' considerable extellt influence the
r f.>sul ts obtainl'd .

W h('11 jmlging of the accurae)' of these oiJSI'l'\'at ions.
regard must, bowever, he had ta 3-nother circumstance thnt
might possibl)' in sorne meaSUl'e affect the results . The
water examined did Ilot con sist of freshl)' dmwn samples,

1 Mohr 's Titrirmetboden 3te Aufl., p. ;,24."
1 Arw. Cbem. P harm. 1~8, p, 122.
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n ,.bdl" hvorfn. Pro- S eutral. Surtbue -
Lrengde ven bentet. buuden d,"

Su t. ~ordliA' Bretlde. rD Drp<i. f... _id dl~ .~ Tempe- Kub yre. Ku leyre,
No. Greenwich.

1'ln _ ,.. e<>l/« ,..... )
ratur. '.'//(: "",,, ;0 ,( C........Ad" Anmll!rlming8l'.

No. (}.... n.lo J_ il.de.l
(J...., 1tt<<k /..,. Engelske 1 CclsilJs.

i<lj .....ô. , ;1.'. 111, JJi. (&00 .....)

C"'''''._'_Jl'.""''''''' )
1

(1 ,......1••.) Favne. :,\l ('\er.

1
:Mgr. MJ:T.

CJ,:..gli.. 1 (M.._ . )
"'.'.0'''') \ • per Litre. per Litre.

, ~, - .Iredereu. 0 0 ? 5 2 .3 4 1. 1
a 5 ' 65" 53' 7" 18' W. 1163 2 12 7 - L I 52 .6 46 .7
3 5'

1
65 47,5 3 7 186 1 3403 - 1.2 52. 7 46,9

4 5' 65 47,5 3 7 1861 34° 3 - 1. 2 52.9 46 .1
5 53 65 13·5 0 33 E. 1539 28 14 -1.3 53 . 1 43.8
6 53 65 13 ·5 033 0 0 10 · 5 54·3 4° ·4
7 'H 66 58 l a 33 ' 8Q 3"6 6., 53.8 43·3
8 ' H 66 58 10 33 0 0 8., 534 41.5
Q ' 83 69 59·5 6 ' 5 16 0 0 2926 - 1.2 52.6 4.J. .8

' 0 ' 83 69 59·5 6 ' 5 0 0 8.6 53·5 H ·a
11 ' 84 70 4 Q 50 1541 2829 - 1·3 53 .0 45 ·5

" 18t 1 70 " Q 50 600 ' 007 0.0 52 .4 H '7
' 3 184 i 70 " Q 50 0 0 7.6 53.8 4o.Q,
q 187

1

69 51·S q ,f I 1335 24·P - 1. 1 53.8 43 . 1
' 5 ' 8Q 69 ..P 15 42 860 1573 - 1. 1 53.0 45·5
' 6 ' 8Q 69 41 15 42 860 1573 - 1.1 52.7 43·6
' 7 , 8Q 69 .p 15 .p 0 0 Q.6 54.2 4 1.8
' 8 "5 70 53 , 0 W. 0 0 8 0 54 .2 4 1.4
' Q " S 70 53 , 0 ' 00 366 , .8 52.6 -
'0 "5 70 53 , 0 ' 00 366 '.8 52.6 46 .8
a r " 7 7' 0 5 8 0 0 4·6 52.7 4 L3
22 226 70 59 7 5' 3"0 622 - 0 .6 54 ·3 46.4
'3 226 70 59 7 5 ' 340 622 -0.6 54.6 46.0

'" 226 70 59 7 5' 3"0 622 - 0 .6 54 ·7 -
' 5 226 70 59 7 5' 0 0 3.0 52.2 40.7
,6 226 70 59 7 5 ' 0 0 3.0 52.2 4 1.6
'7 ' 37 70 4 1 ' 0 10 0 0 3·0 53' 4 4' 4
, 8 ' 37 70 4 1 ' 0 10 0 0 3.0 54·5 39 ·7
'Q ,"0 6Q a " ' 6 0 0 "., 55 .0 44·"
30 '"0 6Q .a r t , 6 0 0 4·' 55 ·4 -
3 ' - 68 33 7 '5 0 0 6.0 53 ·0 45 .0
3' - 68 33 7 ' 5 0 0 6.0 53 ·0 43·9
33 243 68 32·5 6 , 6 1385 2533 - 1·3 53-7 42·4
34 '"5 68 2 1 , 5 0 0 Q.O 53·8 45.2
35 '"5 68 21 , 5 0

1

0 Q.o 53.8 44 ·2
36 ' H 68 5·5 ,

'" E. 500 Q' " - 0· 4 53·9 47·3
37 ,"7 68 5·5 a '" 0

1
0 Q.4 54 ·0 47 .2

38 ' 6, 70 56 35 37 0 0 5·' 51. 8 42.J
3Q '6" 70 56 35 37 86

1 '57 I.Q 52.6 43.2
"0 '75 H 8 3' 12 0 0 ' .Q 53. 0 45·J

"' ' 8" 73 r 12 58 0 0 6.8 52.6 43 2
4' 'Q5 7' 5Q r r 40 0 0 7.0 52.8 42.4
43 'Q5 7' 55 " 30 ' 00 ' 83 J.2 5 1.9 42.8

" 'QS 7' 55 1\ 3° 600 1097 - 0 .8 52.6 43·7
" 5 'Q5 7 ' 5Q r r "0 1110 20 JO - 1·3 53·8 43. 1

"6 ' Q7 7' 36.5 5 12 0 0 4·6 52.6 4J·7
47 ' Q7 7' J6'5 5 12 1280 234 1 - 1.4 52.1 43·4
48 ' Q8 7' 5' , 5°·5 15° 0 274 3 - 1·5 52.2 42· 9
4Q 300 73 '0 3 22 W. 0 0 1.1 48. 6 43·4 .... IIp . "" 11:.......r G. ... .....-.

(D... .... 1. ,.......,••• "","''''11'''' lh 0 .._ . 1_ )

50 300 73 10 3 22 0 0 1.7 48 ·4 42.0
5' 303 75 t a 3 , E. 0 0 3·3 52.2 47·9
5' 303 75 12 3 a 0 0 3·3 5 1.8 48.0
53 303 75 12 3 , '50 ' 74 - 1. 1 51.8 43 .0

5" 3
0

" 75 3 4 5 ' 300 54Q - 0.8 52.2 42 ·5
55 3

0
" 75 3 4 5 ' 300 5"Q - 0 .8 52.3 45 . 1

56
3
0

" 75 3 4 5 ' 17J5 3 173 - 1·5 52.4 43 ·9
57 306 75 0 ' 0 '7 1334 2440 -I.J 52.0 40.5
58 3' 3 7' 53·5 a r S' 223 408 " S 53 . 1 42 .1
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D)'bo.lo hvorfra Pro- Xeutral- Surtbua-

Llli'llgdc
ven heutet. bunden d..

Slat. (D<,I~ /""" ..... id; l~. Sd'" Tempe. Kulsyre . Kuleyre.
Nordlig Breddo. fn pl ....... eouu lt<l. ) A nrnrerk ning er.

No. Greenwich. ratur. (C,,,!.>.. I. (Cdr holl.d old

No. fNorl!l La.;", d•.) 1En,Q'(' l ~ ke 1 ..Ie/d j or.. i ,,!} j"•• i", JII· (R ...""",. )
(1", ,,,II..,/< j"". Cobin s. c...oo""....) . " r/ooll" !a.)

( .. 1'.......;<• .) 1 FIIVIl l", ! :\lctel'. !lI::n-, :\IIl'l'.
1 (lillgll.4 1 (.1{'I''',) pel' Litre. pe l' Litre .

J''''''''.,,) •
-

1 1 ~~q 1
59 JJ5 76- 16" 5 14- JQ' E. 0 H 53 ·4 .p .]
60 JH 76 40·5 7 "7 2613 - 1·3 52 .2 .p .b
6 , J"7 76 4° ·5 7 H

,
0 0 H 52 .6 .p .o

6, H9 76 JO , 57 q 87 27 1Q - 1.5 5 1.6 ·,JJ ·5
6J J50 76 26 o ' 9 W. 0 , 0 J.O 5 4·0 47.2

6" J50 76 26 o '9 Joo 549 - 1. 1 ! 53 .2 45.8
65 J50 76 26 o ' 9 Joo 549 -1. 1 53·3 t 6.o
66 J50 76 2-6 o ' 9 1686 1 3083 - 1·5 5 1.Q 43·Q
67

,
5 t:9 -1- 2 .8J51 77 -1-9·5 0 9 0 , 0 J.J

68 35 2 77 56 J ' 9 E. 0 1 0 J·9

1

52 .3 4 1·5
69 56 JOO

,
5"9 -0.8 52 .6 --1- 6 .0J5' 77 J '9 ,

70 J55 78 0 8 J ' 0 , 0 4·9 52 .4 43.2

78 8 9"8
, 17H - l ·3

,
5 1.8 H ·67' J55 0 J'

7' J6 ' 79 8·5 5 ,8 0 0 ! "., 1 52 .-J. .p .]

7J J6 ' 79 8·5 5 , 8 905 1655
, - 1.2 5'-Q 1 ,J6. 1

! ,
H J6' 79 59 5 40 0 0 5·' 52 •6

1

-13.2

75 J6' 79 59 5 "0 "59 839 - 1.0 5 1.8 .. ...6

76 J6J 80 0 8 15 ,60 " 75 L' 52 .9
1

-H.O

77 J68 78 H 8 '0 J '5 1 567 1.6 52.9 .p.-I

78 J 7J 78 10 q , 6 1>0 " 9 0.8 5 1.-1 1 ..... ...., ,

Fcrsogene ('1"(' uemlig ikke blevue udfort e P fl rt Yandpro
verne st ra x efter dores Opt.'\g'(·Ise men forst , eftcrnt de
have honet anet i kortcre (,11(,1' lrongero Tid. Angnneu de
'l'idsruunn et, hvon dl1 enkolte Vnndpro ver Imre heustaa ct
for Bestennuclsen, kan anfores Fnlgemle : No. I~ en Ynnd
prove, som H l'. ltnm pskibstorer E. R ostrup vistc mig dcu
Velvillie at ska tfl' lIl i~, hal" kun lu-nstanet noglc J' nec. de
ovrige Pm n 'I" have lx-nstar u-t. ::\0. :::! - li Î c a. ~ I ' ~ Aar,
7- 37 i C:I. l ' /.1 Anr 0:': il.'l- ï S i "2 ti l .,1 ).b :lIlt' <1t·r JI:"!:"t
et kjol~.!t Stcd .opbevnnde )l .l :l Ffnskor. dr-r varv forsynede
rued n t isl"lJl1l" l i l:tslll'0l'IH.· . Der nabuer lO ir; nltsau t'Il
.Muligluoll for, a t der n 'II 1h:~"llation nf III' i Stmlllt!I't vie

rende; ahll'ig- lIl:lI11!I{')ltle. tll';!:In iske Hl'st:lI11II!I·It' kuudc have
dannet sig: r-u mindre IJ \·:Il1 t ih·t KlIls,\TI' pna Bekost niul! al'
den oplosn- ~llrstnfm : I' ll ;:l l t" l 'li P r,ocI·s. dr-r uutmligvis kun
hal' Illd tl ~' I I I ' I S{' lJ:la den surt 1)\1111111\' K 1l 1s~T(" sl1 ah'('mt
ikk e O xvdntioncu sknldc sk1-il\(' s:la vidt l'n ' lU, at ue-snn
Surstoffct : i ~VO\'IS)T(>l1 skul(il' llw II1!a:l t il 1),lllll(>!sl' ll a l'

K uls)Tt" i h\'ilkct F:l id dl'II Il:lUI!l'tll' K ulsyn · lllll:l tte tl'a'llt~

inil SOlll llt'lItrnlbnllc1l'u ish·I\I·ti'Ot" lh·u lIt·st r ul·I'\·IIt· '\1R'ngdl'
Smd sJ l'I·. En s.'l:l \"idt lh'lIlSkr l'th'll Ox.n !:lt ioll k:m imid
1+: l't id ikkl' t:1'llk (~ muliJ:!. llh·dlllilH!n· · m:m til P I'Op i 10'1:1.
sb 'ru e :mn'IIII"r 1\:01'1\, da l!t'Il j :-\o\'a mil't .01Ih,:> tl· SUl"5tof
gas el' HW!'I' (' lUI t ilstr:l.'kkl'Ii:; t il :It oXYllcrt· a11e dt' op
r iudelig t ilst!·dl·\Wrl·lltll· ' J1'l:':lniskl' BI',.,t:lmltlt·lt·, 1)l't kan
ogs.'la 1X'Ill: l'rk es. nt th·t · ikke i Ilogl'n :lI' <le Iln<lprsogte
V:m <1prnn 'r IUlr m'l'l't nllliigt at paa\'ise tlt't millt!ste Spor
al' S\'od \"l\udstof, For s:l.a nogl'ulnmle at t1xpre de ) [œllg
der Kulsyre , som pna dl'lUw )Irwd e skuMe kUlIlw danlles,
Ital' jeg ·allmodet min Ven Schnll'ick, som hal' m'l'et besk,iad:'
tiget med Un<lel'sogf'ise :1.1' de j~l ste Rt'st.'ln<ldele i VmHlct i
det af E xpe<1it ionen bef:l.l'eùe Hav, og som snaledes ogS:l.tl. bat"

lmving n11 of it beeu allowed to stand over for a longer
or short cr pc riod. Witb respect to th e inte rval thn t hnd
elnpsed beforc counueucing the determinations, the follow
ing pnrticulnrs can he giveu : - No. 1, a sample of sen
wn ter which Captalu E. R ostru p ba d the kindness tc procure
11I 1'~ tlid Ilot stand OHr fol' more thnu :1. few dnys; of
the rcmniniug snmples. Nos. 2-6 \1"(' . '( ' prcservcd for about
two ~'pars and a quarte r. Xos. 7- 37 101' about one J e:l.1'
mill :\ quarter, and Xos. 38- 78 l'rom two to four months,
ail of them in a cool spot . and il! bottles tumishcd with
erouud glass stoppe ra. H cnce it is just possible that

j' - oxidatiou of the orga nic matter uever nbsent in sen
~ wntcr m:l)' lmvc prod uced a smnll qunntity of cr rbouic
~ ncid, by redncing tho muount of oxygen, n process which
~ of course coukl oul y a ffect the cnrb ouic acid formiug bi
!i carbountes, unlc ss indccd oxidation were sa fnr ndvuuccd.
Il thnt the OXyg1'1l in the sulphu ric ncid should nlso coutri
J bute to the formation of carho nie ncitl. iu which cnse sllcll
~ cnl'honic ncid 'mnhl reimp1:tcl.' the su11'hllr ic :lcill tleeom
ij P OS('(\. But tit is :lIh'allœ d st.'l g-e of oxillat ion is elefl l'Iy im
~ possible ulIl<'ss tilt' l>ott!ps 31'(' ro"'œti, sîllce t lw OXJj!('ll
, : i ll sea·w:ltc r is 1ll0l'e t1mll suffici('ut to oxidize :lll orgnllic
~ lIlntt('1' origiu:lll)' P!'l·S(>ut. 1 ~'l ll also O,bSN"\'('" that in none
~ of th e s.'l lll)lll'S of wat ...r pxnmllled \rns 1t poSSible 10 dl,tect

··1 the sliJ:!btes t t ract · of sull' lnu1:'tt('d hp lrog...u. W ith the objpct
of detRrminin,: approximatel)' what Pl'OllOrtioll of c.'ll'},ollic
acic\ coukl result from this process~ l l'('questetl ntY frient1
:;\[1'. Sch melck - whose la bours ha \'(' be('11 chi(-'t\y cOlltiuNl
to the examinntion of the solid matter present in the w:l. te1'
of the st':l.s eXlllored on the Exl'('(lition, anù who accol'd
ingly illStitut t'd :1. seri es of exywrilllcnts tu asct'l't.'lin the
umount of organic substances it coutaillcd - to furn ish



udfert en Rœkke Forsog til Bcstemmelse nf de orgnuiske
Stoffes Mœugde, oui ut meddele mig de fomedue Data.
I folgc hum cre de organiske Stoffes Mœugde kun under
kestet meget SIll UI\ Vnria tioner, og affcrrcr 1 L itre 80
vnnd gje uncmsui tlig 3 Mgr . K nmrcleon, som under Forud
sil.' t nillg uf Reduction t il Oxydulealt kun kan nfgiH' heu
imod o.HMgr . Burstof hvomf dt't lcttelig vil kuuue indsees.
nt dr-u clnllllPlle Mrengdo K ulsyro ikke ka n va-re rueget
stcr. unnr S urstoftorbruget selv n'cl en sun euergisk Oxyda
tion som vcd Auveudelse nf K nma-lccu el' salt lidot, Og
hvnd der isa-r tyder pan, nt den Oxyda tion. som kan
forcgan v"d Vuudpro vens Henstand uudcr ordimorc For
holdc, fuldstœndig man kuunc uegbgeros, et' den Om
stsendigbed. nt Scluuelck hnl' fuude t Sevnudets Evuc hl
at nûarvc K nmn-leon ligestor. hvadcnten V nud proven und er
SOgl'S fi-isk l'lI('r fors t r-Ftcr nnrolnug H enstnntl .

At uogot uf K ulsyren nt! den lange Hcnstaud skuldc
rscrc fordmupet, el' der hellcr. ingen Rim elighcd fur. 1}[I,'n '

mali erindrcr. at Sovendet Cl' en nlkalisk Vredskc. som
ikke indeholder J et miudstc Spor nf fri Kulsyrc. og som
med snadau Kra ft helder paa sin surt bundne Kulsyro. lit
dell i timevis kan koges i det nf .Iaeo hsen augivne Luft
ullkogllingsap p:m tt JIIed det H.es lt iblt~ nt kun en meg'et
liden Bro kdt> l uddri\'('s, D ur Cl' aa!J l.'llbart ston'e 1<'.'1.1'(' for
det ).[odsntte~ nemlig at dN' skul de kUllne flbsorhl'res 1l0gl't
af Atmosphrel'ens K uls)Te. men for Undgaaelsen af demI('
Feilkilde 1'1' der sm'get l'I'd olllhyggdig û pbe\'ar in,g pan
l'rlproJlp('(Ie F lnsker ,

H,1'snlta terHe synl'S 1I1'11er ikke nt tJ'de paa. at H en
stamh'u skul de han' l'rel'et til 8kad(, fol' Yalldpro re1'lles
Bl'lIgllarhcd ~ idl't li(, .'IllE' udf'1I Hl'llsyn t il den llIeget for
skjellige Ya rig lll'd :11' dl't 'l' idsr um. In'uri dl' hnl'e henstaaet
l'is... nogelllunde det s:llluue l{esultat. og je g t ror s:1a1t'des
ikke nt tng(' llWgl't F eil. Mal' jeg miser de nf lIlig ud!'ortf'
Ohs('l'I"at ioner som i ,'\lt YU'selltligt ligesn,'\ go(k SOIII 0 111

{le hanl{' Y:l'rct udfortc ombonI p,'\n fi:iskt optagu{' Yanù·
provel'.

H m d anga:'!.!' de af st'h·e ~Icthod('n og: E xpl'r illlt'Ilt.:1'
tiol\eu ft)'deud{' Obsen.'ltiousfei1. d :1 vil dl' Il)llpi,gt Ullforh'
COHtrollJestemllH'lser kUllllC gin~ de fOrJlodlH' HitImg til
B(,dolllIlWis('ll af dercs Stnrre1sc. s[l,'\ledes (' 1' \"t'd 13 COII
t l'olbesteulllleiSl'r for deu neu tl'.'llt illlUdlie Kuls)Tes Yt'd
kOlluuemle (hm ,gj l'lllll'lUsnitl ige hah e Dittt'rcnts Illellem 2
pau salllu\(' Y :1lldpl'OVC udforte Obsen nhonel' Ll'Stl'lUt hl
0.11 )'l gr . pel' L itn ' (Maximum ù.G) og for den surt
humIne 1\:uls)'res VNlkomllwnd e til (J.59 ~lg l', Jler L it re
(~Iaximnm 1.3ô) . F orul1en df'1l \'arinblc FI'iI yil der imidlel'tid
i sil1ste 'filf.'l.'lde ogsan nete en constant. idet det ikk<>
lade l' sig lIudg,'\a , nt nWII ",cl ArIJpid{, i en kl\ls)Tehol,li~

Atmosph:cre "il l'l'hoMe noget um end meget Hdet fol' h(jie
Resultater. NMI' F eilene w d Bestemmelsen nf den surt
bumlne Kulsyre cr funden ut n ere sto rst, d,'\ 1'1' G ru llden
ùt'rtil for en stor D el nt s0ge del'i. nt lIlan ved Ret it ra t ioll
med Xat ronlud, i&-er naal' R osolsyre ailvendes som I ndex,
l'rholde r en meget skarp Endel'eaction ~ medens dette pan
lnug Vei ikke i samme Gl'ad el' Tilfrelde, 11\'01' BarJ't 1'1'-
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me with the necessnry data. A ccordi ng to his obserations,
the ruuount of organi c matter var ies but wry slightly.
1 litre of sca-water discolouring ou an average 3"'" per
man ganate of potnsh ; and this quanti ty, assumiug extreme
reduction . cnnno t gin' oit' Illon ' thn n about U.8"'1I' of oxygen.
Heuce it is obvions thnt th e ruuouut of carbouic acid can
not hl' l'l'l')' lnrgr-, cousidcrmg tln- Iimitcd consumption of
oxvgen l'n'Il with tho lise of pcrmaugnnntc of potesh. But
that the oxidatiun which cali ordinm-i ly rosult l'rom nllow
ing th e wntcr to sta nd ovor mny be nltogr -tlior umore d.
is mon ' pnrticulnrly indicat cd h,r tho fact of Schmelck hav
iug fouml the propcrty in scn-wntcr of discolouring pertunu
g:lJl:1t\' of potnsh to be invnrinblv tho sruue. whuther th e
smuples :11\' froshly din wn 01' have ln-en prcservcd for )'l'ars
togct hcr.

Xl'I' rs th('n' rl':1S0l1 to :lSSUlIH.'~ th nt any portion of
the carbouic ncid shouhl hnvo oscnpcd by evnporntion dur
mg the long: iutcrv nl. if Wl' benr in mind thn t son-wnter is
an alk nlmc Huid. which docs Ilot coutain the snmllest t race
of l'n'l' cnrbcuic ncid . and which n-tnins thnt present in
hicnrbonntcs with such vigoIl!'. that it maJ' be boilod for
houl's togl'the!' in t ilt' app:1l'atu s l1l' \'ised Ily .Tacobsl' Il fol'
boilillg: ont :lÎr amI lIOt pa!'t \rith 1II0n ' tha n :1 merl' frac
t ion, ~ay. t1ll'I'P is obr iously tlnn)!l'I' of the l'e \'l'rs(' ~ ,·iz.
th at sonw of the cal'honic ncitl lll'l'sent in t1l(' at mosphere
will be absorllptl: but tll:lt sOllrce of l'n'or was l'lt'ectllally
a\'oided Ly k('eJling tl ll' watl'!' in boUles pror il1etl with
t igllt-fitti n,g ;dass stDppel'S,

.1udgillg~ tuo. ti·O\n tlll' n'sults which \\"1'1'1' rer~' lH'arlJ'
the saille for ail tlll' samp1l's. inl'spect i\'1' of the differe nce
in th!' ll'Ilgth of t lw p{,l'iod dming which the)' hall been
IH'('Sl'l'l'('d the intennl tllat h:1.[1 l'l:1 psed IU'l'r ions tu examin
ntioll llid Ilot appl'lIl' to llal'{, llad :1ny inj ur ions l'ff('ct on
tll{' W:ltl'r fol' eXIWl'illH'nta l }llll'pnses; and henCl' l fee}
toll'ra bly cOlll'illC('d thnt Ill)' ohsl'natiolls in nll l's!wntinl
par ticlIlnrs an' ns relin bk as if t ill'Y h...d b('(' l1 condllcte d
on board with fn 'shly drawn W:ltt-r,

\Vith )'('l>l lPet to tlll' l'n 'ors of ohsl'l'I'at ion im oln ,d in
the llWtl lOd itself, lllllllel'OUS t l'st- lh,terminations will se!'ve
:1S a ll :lpproximab' stalHi:Jl'd lJy wlJ ich to compute thl'ir
lll.'l gnitu dp ; thus. for iJlst.'lnCl', hnlf the (lifferencp between
two o1JsenatiOlls with tll[' samp sampJt' of wat l'r was iound,
fol' ti lt' C:ll'bonic acili forming e:1 rhollates~ to be 0.1 1m.q. per
lit re (lilaximnm n,li ). :11)(1 fol' t1ll' C:ll'Ilouic acid forming bi
c:1l'bollates to b(' O, ;)~l "q' )wr lit l'\' (maximu m l ,m'» , Exclusire
of the l'ariabll' l'1'!'U!' thel'(' will nlso. in tlw latter C:\ SI' , be
a constant Oll l' ~ inasllll\ch as t lll' n 'sult s of eXIll'r iments
}){'r lol'lJll'd in ail ntmos phl'l'I' cOllta illillg carbo nic acid must
lH'cl'ssariJ.r \)(' sOllwwlmt . if Imt a very little too high .
' Vhell the enor in the detel'Illinati on of the carbonic acid
forming birol'bonate s is founù to be b''r eatest, the l'eason
wHl be chiefly thîs, that ret it ration with soda~ly e ~ more espe
cially if l'osolic acid has been selected as th e index, gi"es
ri se to a very ùecided terminal react ion, which does Dot
l'l'suIt on the bal·Yt..'l wllter being t itrated with oxalic acid ; the
rC(lction is t hen lUuch less obvions. It must be Iikewise
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titreras med Oxalsyre 'I'illige bol' det erindres, nt de som
Udtryk for den sud bundne Kulsyre opfsrte 'l' al in deholde
F eilene seavel i Bestcmmelsen af den nentralt bundne
som den samlede K ulsyrem œngde.

Som man let vil overbevisc sig am. vise de Î 'Iubcllen
opforte 'l' Ill isœr fol' den nentralt hundue Kulsyrc s Ved
konuuende en mrcrkclig Ovcrcnsstemmclse, nnnr nellllig:2
Observationer, bcggc udferte p:ta eu Ynudprove lu-ntet lige
vell G roulnndsisen, undtegcs, Jigger i allo de nvrigc ü3
Vandpro ver den neutmlt hundue K nlsyrc mollem lha'Ill!·
sorne 51.4 og :)0.4 .Mgr . 1)('1' Litre . snnledes li t den storstc
Differents kun lrelelu-r sig t il 4 :.\rgl'.. 1)\(\(1 1\"1' mnn sises
nt vserc rueget lidct i Bctmgtuing lIt' li t disse T:lI ere
Iremkoumo H'IIUlI!lI'I'SOge1Sl' nt" et Ha v JlHn \wt~- dl' l i gt OH'r
200 geogmtiskc Mile i Udstru-kniug snar !'l i syd 0 ).,( 1I0n\

som ost 01:( vest. Hvnd d!'l'illlOt\ den sui-t bundne Kulsyrc
:mgaal', dn cre de optnedende ll iftere utsc- r \lPtydc\ i.~ stone
og bele be sig i Ydcrtilta-ldcne til Ulllkl'illg- t; ) l,!!l'. PI'.
L itre.

.Ieg hal' houge hestl'a'ht llIig for at opdn gc nojren
L ovmœssighed i disse Vnriationcr, udcu at (kt dog saah'dl's
som for L uftcns Vcdkommendc 1I:u' lykkcs at crholdc klaro
og paalidclige Resultntor i snn H cusccudc 0 ).( dot ligegyl
digt, hvndcnten 1Il :111 vrclgcr D ybderorholdcne ollcr den
geogrn ûskc Bcliggenhed til Udgnngspunkt fol' sin Betrn gtning.

Da sanlcdes iugvn D el nf tll't undcrsogte Fclt nd
mœrker sig 1'1'1'11\1'01' dcu auden H,1l nogl'Il tydelig 1<'ol'skjpl
lighed i K lIlsyn 'geh:Jit, og da de optm'dC'ntit-' D ift:"C'H' lltSl'1'
ol'ernIt ere smna, \·me de l'rholdtc Rl'sllltnt('1' nat lldi gst
r n're at bl;ll)'t tt· til Udh'tining ur Gjelln(,lI\sllitsl'a'n\ier, dl'r
kllnne opfores som Udtryk fol' K ulsyregyimltell i det lUHier
sogte Ha.\' i sin Helhed \wtragt lc' t , Ih' Ujl'llllt'lIlsnitsrX'rdiel',
som s..'l.akd"s blin · at opst iUl' som H on 'lll" l'suttatf'l'. m"e for
den nellt r:llt Imnc\nl.' K lI\S)"lVS Y"dko lUtll('udc

b2,7l:! ± U.083 :\lgr. Pl', L itre

llled en sautlsJlliig Al'vigelsl.' bel"fra af ('u ('nkclt Obsena.
t ion af + U.lili2 .l\1gr. Pl', L i tl'l~

og tOI' c\C'u sur t InmtlllC Ku ls)" l"l's Yl'dkOllllllt'lHle

4-3,64- + 0. 16 :\lgr, (lI'. L it re

mcd en sandsJulig Afvigl'Isl' \H' rfra at' e ll enk('lt Obsena-
tiOIl af + 1. ~6 )'Igr . }l I' . L itre. 1

Da det fnrst rnr hragt paa dt,t Relit', nt de af D r. ,',II

.Jacobsen iagttagll l' E gl'Ilskalwr hos SeJrallt!I't sk1'e" sig dE'r- .
fra, at t1{'n i Sov:liIdet existe'1'l'mit. SaltlJJallc1in!!: ved Ko"
hede deCOll1JlOIllH'('dc lll' lItra l t~ Ca rilollatl'l'. lIIaatte dpt ogs~ '1

fr"mstill l' sig som l'Il il\(':,!et inh-l'\'ssallt Opga\'e at nndc :.1

den nœrll\('re F orklariug tl('l'til,
Dell nœrmestliggende 'l'anke. som i dl'nne Allll'dning

forst paat rllng sig mig, val' d{,ll at sOge Grl1nd{'u i Chlor
magn{'siumens b{'kjendte E gensknber. At denne nnder
Kogningen selv yed Tilsrotlenl'relsen af O\'erskutl aI'Chlor
natrium skulde have 'l'ilboielighed til lia t efter lidt at
spalte sig, og at der af den d:lllllede 8altsyre skulde knnne
udd1'ives noget K ulsyre, kundc jo ikke synes umuligt , D er

borne in mind , that the figures represcutiug the carbo nic
acid forming bicarbonates also include the errer in both
ti trat ions.

A glanee at the Table will show thn t the figures
therein set down, more pa r tic ularly those representing the
carbonic noid forming carbonates, exhi bit a remarkable uni
fonuity ; san' in 2 observations, both with a sample of water
drawn in close proximity to tho icc off the coast of Green
land, the carbouic acid forming carbonat es dctermined in
the rcmniuiug 63 samples lies bctwccu the limits 51.4"" r and
;');').4'"" pel' litre and the grc atcet difference umounts the re,
fon- to ouly 4'·9 '~ wlrich must bo rc garded as very smull,
considoriug that the snid figures l'l'fer to the exruuinn,
t iou of wntcr from a tract of ocean which, measurcd
beth trom 1I01" th to south and from cast to west , extl'1ll1s
fur considernbl y more thun zoo gr-ogra phical miles, As
rega rds the carbcuic acid forniin g bicarbonates, the dit:'
fereuoes in the amouut s determiued arc, howcvcr, much
greater. l'l'aching S"'fl '" pel' litre.

l have long lmd lUy attention dirocted to the possible
discovcry of a law cont rolli ng thc se variations. similnr to
thnt which I found to rcgulntc thosc of air , but have not
yct succccded in obtaiuiug conclusive re sul ta ; and it is
quito immnterial whethcr depth or gcogra phical position be
made the basie of investig at ion.

'l' ho wnter in no part of the oc-a u-t rac t cxplorcd
being chnmcteriscd by properfics plainly distingnishimr it
l'l'Dm that of any other~ and the ditrl'l'ellCl'S in the results
obtaiuel1 has Îng inmriahly pnwed smaiJ, the lattl'l' will
obriously sene for the computa tioll of an 'rnge forlllu lm
n -'lll"eSenting the amount of cll. rbonic acill pr C'st-nt in the
water of th e sea investigated. 'l'hese a\'l'rnge fOl'llllllre, set
t10wn accor llingly as the till:ll results, 'l'pre fOlmd tu bt, -

b2.7S + O.OS3mg r pel' litre

for tlw car bonÎc Ilcid for ming carbonat{'s, with a probable
l'l'l'or În a single obserration of + O.6G2 Iler litre ; ami

43.64 + 0.16",11r pel' litre

for the cal'bonic acid formillg bicarbonates, with a lJl'obnble
elTor in a single obsenation of + 1.~6 ",g l "" pel' litre.

H a\'ing now obtaitwd conclusive 11roof that the prO
pCl'ties obserrcd by Dr. •Jacobsen in sea-water were the
l'l'sult of the IlrOPl'rty possessed by the saline compounds
pres('I1t thcreill of decomposing at the boiling-point neutl'al
carbonates, the next step \Vas to nnd a satisfactory ('xplalla
tiOll of th e înterest ing plH'nomenon.

:My first t hought in this direct ion \Vas to seek the
c.'1use in the known pl'Olleliies of chlorille of mngllesia.
Assuming tb is body to 1J<\\"e a tend(,llcy of gradua ll)' tIe
composing dllring the process of boiling, carbonic acid lllight
possibly be dl'iven off hy the hydrochloric acid fo1'med,
Against such an hypothesis, however, l'arions objections may
be raised, D l'. J acobsen and othel's having shown that sea·



lader sig imidlertid reise I ndr endinger mod d t>1lI1C Betragt
uingsrnaade, ide t det nf D r. J acobse-n ui ed F IC're el' PM
vist, at Scvand ludcr sig Inddampe ti l 'I'orhed og Snlteue
endog torre ved en 'l'emperntur af 180" C.. udcn nt uogen
syndcrli g Ma-ngde Snltsyro fo \"fl.~"gtigC' l" s i;!. og det t'r i
Yirkeligh edeu heller ikke foruodent at ty til Uhlormaeno
sinuu-ns Ijiss ocinti ou for at tiude den ri mcligste Forklm-iugs
gruud. )1an beho-cr hlot at bolde sig" til den kulsure
) l:1 gnesia og dons Bgcn skaber, s aalc dos W ill dt, t'l't· kjendto
nf A rb cid er udfortc al' de niost beromto Chomikere.

I folge Augivclser nf Borzelius. ! H . R OSI' . ~ Fritzschc,"
Nërgnard ' og L . .loulin- er dell ved hoien- Temperntur

denn ede kulsun- Mugnesin nltid IÎH'l'e eller ruindn - basisk.
jn ifolge Berxelius og H . Rose 1'1' 5(.1\. dl' \"t'tl Blondiug nf
) Iagncsiaol' lllsnillgt'r lI\('tl kulsu re Alknlier i Knhh-n dan
nede Hundfuld mer l' kulsyrefuttigc end mn-ttet kul sur ) ln g

nesin. D l'!" findes om den kulsnre )l:IglH'sia. t't megot stort
Au t nl tildels Illl;'ge t modstridonde Angi\'elst'r , og der er,
ettersom Fremstillingsnmadcn er vnrierct, erholdt 1lH'g:(·t

Iorskjelligt snnunensatte Sal te. hvis proceutiske Sanuueu
sœt uing ifolge Auolyscrue stemme 1ll1.!J:!I't daarligt on- re us
mcd tleu uf de opst illede Fcnulcr bercgned e. Disse F or .

bindelser ere ogsnn al' cukclte Forfut tere bct r.urtedc som
hnsiske Salt" nf m riabd SallllllellS:l'tlling 015 nnsl'('S af
L .•Ionlill clldog fol' l'Il HI:mding af \"{'XIl'lItll' ) [a'lIf!tl t'l'
Ox~"d 015 Carhonat. D C't " iltlt, for l.! for hmgt hl·r :lt ;!jt'n 
Ilt' lIl~aa de t.,l rige O\'{'r tll'ttt! Emue forfattedl' .\.l1mntllillgl'l",
og j ~-g ska l (\t'rfOl" illl!skm' ukc mi:;: t ÎI at hell vist, tH G-nll'lin
K l'aut's Hallt\ ouch dl'r Chl'lllil' 6te Auri . :? 43:2, 1Ivo1' (\..t
Yœst'lItligste tiu<!('S i Ut1t1r:l g, Dt,t llla:l. dog \·,,'rC' mig til ·
1:\tlt :lt citt-n' llogle Ctlt:llels('r al" H. Hos('. w m j eg 1l~"l ig

ble\' opm:l'l'ksom 1':\.:1. Udtah·lsel'. SOIlI \"iS(' at Vitl(,lIskaben
aUt'l'N"le Uleg('t I;'('oge har \·:en ·t i Bl'Siddl'1st' a f :lIa tt'r ialc
t il Forklnrillgl'll af dt, nt" D r. ,laCObst'lI frjor tp Ohsenatio
uet", H, Hos(' sigcr ( Pog:;. Ann, [3J - ta - 41 7) r' olgcllt1l' :

..Ais das G ('seh: der Cillt;'lcilt'II clll;'llI isclwll ))roport iOlll'1l
:llI(g(ost <.>llt und hinreichclld dllrch Versuchl' bl'WÎ(,SC'lI WOI"

dt'lI war.ergab sich die Xeut ra li tiit z\\"l'it'r sich ZI'I'SI'lz t-lItlt-1'
SalzantiOsullgt'n aIs eÎne gnnz nntiir liche F olgt' d('s Ul'
SI'tz('S dOl" b(>stim m1<'ll \ ' er1J:i.1tllisSl', il! d (> llcn sich alll' K ül'
il!'l" a lso :1nch SiilU'I'U u\ld B asIJII , mit einaudl'\" H'rbiutlt'Il.

A ber das G!'sctz, dass tlul'cb ~t' l"S('tzUllg 7.wt'Îer lIeu
trnle l" 8 :lh t.' nach ihre1' A utlôsun g in \Vasser wietlerulll

zwei Ilt'utrale Salle l'utsteheu, ist uicht richtig~ wenih"Sten s
lIicht in <11'1" AlIgellleilllleit, wÎe es bishl'1" oime den gt"r ing

ste ll \VitlC'IOSPl'uch tmgcnommell wordcll ist .
Es ist bcmerkenswcrth , dn~'l die so 3. t1ssel"o1'dentlich

\'idcll A usuahmen, dît' bl'i tliesem Geset7.c st.1tttinden. llicht
friihl'I' :l.ufg(' lallen sÎnd, obgleich ml'hrerc del'selbell schon scit
lan gt' r Z eit bekannt waren . Nul' eine fnst l'iuzelu ste hentle

• Borleliu! J al1fesbel'icbt 17 - 1b8.
• l'og"g". Ann, ~ - ,t irJ.
1 Pogl{. Ann. 37 _ 310,

• K. Dau! ke Vid. Sclak. Skrifi. [5J - 2 - 5.1 ( IMO).
1 Ann. Crom. Phyl. [.lJ _ :'10 - 271.
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water admits of beieg erapora ted 10 dryness, and the re
sidue even dried nt a te mperat ure of 180" C. without " 0

latilising au)" considerable qunnti ty of bydrochloric acid. "But
it is not necossnry to st'l'k in th e pro perties of cblortde of
rungues tn ti lt' niost plausible menn s of oxplnnation : wc ueed
0 111)· keep to th e ca rbona te and its )1I·011(,11il's, as deterrnined
by the most rcnowued Cbemists.

Ac cordiug to tilt' sta tonwnts of Berzelius. 1 H , HoSC',t
}<'l'itzsch t'.J Xôrf!a :lI"ll.~ mul L , .loul in.> carbonate of mag

nesin formed nt a hi~h tcmpcrnture invnriably coutaius
lese cu-be nie ncid thau tlu- 111'Utl ':11 s.nlt : lia)'. nccording
to Berzelius and Hose tlu- prccipitote resulting from t he
mixture of cnrbouate of pot nsh. wln-n cohl. with solut ions
of mngm-sin, con ta ins k-ss cu-lamie ncid tho u snturated car
ben at e of mag uvsin. F or 1.~ 1I·I JOllat. · of m:l!!nt'sÎa wc lmr e
a \"('1')" 1:11"):. ' numlu-r of ctlutlictiu): sta temeuts. ami the
compouuds ubtniued ha\"(' lu-r-u found to '":U'J ~rl'atly with
ti lt' motll' of opom tiou. tl... pl'U)lnl"tiull of tln-ir const it uonts,
t oc. otten nll"l"l'I'ing lurt n 'l'Y;lUlifl·" I"l' llt.1,r with th: lt computed
iJy the formuln-. By sonu- uutlnns tlrcsc combinnticns
lm\"!' k l'II l"l'g:n-dl' ti as has ic Slllt.s, ra ryillg: in tbeir com
tllllli-nt par ts : ua)" by L . •lou1in as coll sistiu~ of iucon
!lÏilut mh.:tur l's of SOUlt" oxill.' :I\ul caroou:ate. T lack sJlace
hl;' l"t, to lIot iet, tlll ' 1H1l1l1'l"tJlIS IIh'lIIuirs t rcating of this

slIbj l"ct . and s1l:111 tlwl"l'flll'l' Illl'l'I·I"\· l't'fpl" ti lt' n 'a th-\' 10
U nlt'lin.Kmut s ' Ha ntlhuch (Il'\" Cll1'llIie' (lite A utlage, 2,
}l, 4:'::2), iu which CO)liIlIlS l'xt r:lets from thcIII will hl' fouud.
1 C.'lllllot Ilowl'\"l'r l"t'fmiu fm Ul .Illl)t illg cerL'lili remal"ks hy
H . RoSl', on wllÎch a shor t t illll· sillet, 1 hal1lll'IIl'ti to light,
- l'emô1 rk s l'howiug" sdl'uCC' t~l han' lwell long ill pos-
~wssioll of matt' r ial s am!,l)" SUfticil'ut to t'x plai n Hl', .T~"l ·

COhSl'llS n1Jsl'natimls, I II l'og").!", Auu.. [H.! t:i, p. 4 17, H .
Uosc ObSl'I'H'S ns ti}llows: -

'· AIs Il:1S 131'!wtz 111'1' t'i u f:lc1lt'll c1 ll'lllisclil'l\ P l"Opor t illnen
:lufg:l'Stl'Ilt \lud hilll'C' icill'lltl lllll'Clt YI'l"SUc!IC bt' wÎ('s('1l \Vor 
tlf'll wal", 1'l"J:!ah sich dil' :\ t'utl'nlitoït zwt'il'r sich 7.(·I'S(-tiwlI<1er
Sal7.:llIftüsIllI).!"I'1l ais l' im' g-:IIIZ lIatiirlichl' f<' olgt, dt's Ge
St't7.l'S tl(')" IJl'stillllUt l"U \\·l'lIiiltll issl'. ill denell liiclt :llh· K or
}lCl", nIsn nuch :-:iiuren IIHtl Ib sen. mit cmallt!el" 1" t'I'!Jim\en.

A J.x.l' tlas (~esd7. . lIass liurch ~t'rS('t z llllg zweier Ileu
tl':ll(,1" S.,lze nacl . ihrer A utlüsun g" in \V:ls.<;('r wiedel"UID

z\\"ei nl'Iltra le Salzt, t-nh.tt 'Ill'II. ist llicht ri cbtig, wl'nigs tens
nicht În dt'r All)!elm'iuheit . wil' <'s hisiwl" ohul! tien geri ng
stl' Il ' Vitlt'I"Slll'ncll llllg:('uomllwn wonltm ist,

E s ist bl'llll'l'kl'IlSWI'rth , t1a ss llie so :\ns,'wl'or l!l'nt lich
vielen Au sn:,ll1lwll, llit, b('Î llil'sl'Jll G l'set 7.e st.'ltt tilld C'n, nicht

frii1.lt'r a.ufgcfa llc il sinù, obgleich mehrerc derselben scbou seit
langer Zeit bekannt waren. Nul' eine f<lSt einzeln steben de.

1 Bel'Zeliul ,Jahrelbericht, l i , JI, t ~, ".

, POg"g. Ann. 83, p. ·n",.
1 Pogg. •b o. 37, p. :HO,
1 :Fi:. Danl ke Vid. SellkAikri ft, r,] 1, p. ~, " ( I&"">O).
1 Ann. Chim. Ph,... foll 30, p. 271.



.ê usnabme erregte re r lâagerer 7.eit pin allgemeiues Anf
seh en. AIs man fnnd, dnss e ine A uflôsun g von gewëhulichem
phosphorsaurem Natron , welche für sioh gcrëthetcs L ackmus
papier blüut, mit einer Aufi üsl1ng vou snlpc tersnnrem Silber
oxyd, welche (las Ln ckumspapier IIllH'r iilll!ert liisst. vers etzt ,
e iuen X il·lll·rscl.l:lg \ "011 1,:<'lhl'1II phosphorsaurem :-::ilbl'l'OX~'d

und eine P lnssigkeit giebt, WI,Ic111' j!1'b liiuu 's L nckmuspnpicr
rëthet, kountc dicse Erscbei uung uicht frülu-r gennccnd cr
kl iirt wenh-n. nls his Ilil' intcrcssauten L'utcrs uchuugeu \"011

Olnrke, IU III Ilil' siunu-ichc Ih 'ut uilg Ih'r~",lI K'lI durch Gra 
lunu beknnut wurde.

Abl'r \ '01" weit lnnzorcr XI'it schou hnttr- man E r·
scheiuurun-n IlI'o1Jachtl,t, die t'1WII so r iithsl·lh:lll warc u. ai s
der lx-schriolx-m- Full . Mi'l ll hnt tc scholl oft lx-merk t . dnss
nus der Au tliis llilg l'inl's nr-utrnk-n kchh-nsaun-n Alknlis
durch Z l'I'Sl'h ulI)! n-nuit tr-lst ciuer Antlüsllllg cines ueutraleu
Salses " 011 ~1:l gl 11'si:l , vou Xillku.\nl oder WlU «iuem audcm
âhulich zusn1lI11ll'lIgl'SI'tztt'lI 1\II,t:l1 loxJl I Kohlcnsnuregas l'lit
wickelt wcrdc, lx-soridors \l" I'HII Ilil' F iillullg des kohleu
saurcn Ox)·tls in der W iil'Illl' goschicht, und elue grosse R eihe
yon Yel'SUcllt'II, dit, llIan bl'SOUtlt'l'S in l l('tW l"I ' r Z eit :mgt>-
sb· lIt ha t Imt l'l'gdlt'Il. das." (lit, IIwiSU-1l Ilt'r kohll'ns..'l.ffi·en
tluloslicl1l'1l l".1IZt·. ,n'lclU' Itl:lll durcll Z t'I"St'b:Ullg lll'utmll'l'
Salz.'l.ufiôs lllIg"I'1I ('rhii lt, lIicht Ilit, l'n tsprt'cllt'Ildt, y'US,11ll1UI'II·
sptz ung Ilt's kohll 'ns,1U1·t'lI A lkalis habl'Il. (las l U i1l1'I'l' E l"
ZP l1gung :llIg1"nllult wOnlt'1l ist. Si l' l'Ilt ll:tltPlI well i~ I' I'

K ohlensiiu11' alwr ohglt'ich d i" Lntt 'l'sucllllngf'lI oft m u

sl'hl' bewiilll"tt'H CIll'lllikl'11l a llgt'stl'lIt worch' lL sind. so h:lt
man ihn' %usa lllllll'llSt' t7.ll ll,!! :-;(,hl" wl'Ili ~ nlwl'l'ius t illllllend
gefttlllll"u,..

H " Hosl' hal" o;:saa \"I,tI F orsog-. som Illl u S:llllllll'Swcls
b('skrh'er flllHII,t . at n ll"lllt l:t'1,lt hnsisk klllsul' ) l a6'1\l'sia
illd l·hol(l~· 1" lII ill,ln ' Kltls,\"I't'. IInnr tll'll l'ftt'!· F a:ldn iu;:en ko
gt'S nogl'It 'fi,!. I"IHI lilial' d l'u strax ;..'jUl"t'S ti l Gjl'Ilst:md
for .Ann l~· Sl' ,

DI·t bu ('[tt'r ,!t,tb' ikkt· \-:l'r p h "i,",solllt. nt dl'u ku1·
SUI"!' l\In;:lll'sia n 'II huit' l"!' T l'lIlltt'r at un'l' Ih'COlllPOlll' l"{'S og
Ilnt:lg('r 1lll')!I' t fOl'Skj('lIi/!,' ~1 111 11wll sa'h l i llgl'r. t·ftl'l"S01ll tll'Il
kogps kOl'tt 'i"l ' t'BI'r h llgl'Tl' 'l' id. Higt iJ!l lOk l't' d l't ikh
llogeuswi ls \"l'd lIt, t illli)!t'l·1' F orso;: pna \" ist. nt man pn:l
de nl\l' ';\I:lndl' kan t:'I:I :' fa glll'sîa fllidsta 'llllig Iwfr il't fOI'
Kuls)'l'<'. IIll' lt milll lllilil ogs:la hl'}" bl:,w HI' usyn ti!. nt
llInll \"('cl Ih' t id lig"I'I,t' F orsog \"isst'Iig on 'l'nlt h:ll" nrl lt:' idl' t
ffi ed h 'Il11lll'lig storl ' :'I1 :I'U:!lit'r BtllHIf:lltl. tll'l' natn rli ;.! '·Îs
ikkl' lIlt'tl ~l lll lll l' L l't1 l1'li som :-:ul:laport iOl ll'r ,"il kUIlllt' pr
lloldt'S d,'cl.tlI1KJIl t'I" llt,.

.lo'1I1";lt pa:l\"isl'. :lt Slllna ~ l wll 1!t1t'r kllIslir )lngnl'sia n 'ti
K Ogllill;': lallt'f sÎ.~ 1I11l\":1I11Ih· t il fult1sta'utli)! 1"<'lIt Oxpl. gik

jl'g frl'IU l'aa fnl,!!I'ut1I' M:t:ull'. ~\f fultlsta'lllli g 11'11 fr Îskt
udglodet ;-j'Kla afn 'i",I.'S UA~~ I i I'. og opl ost l'5 i 100 CC,
ku ls}"l"pfr it destillt'rl 't V:lllll. l i ~l' I('tl<'S t ilbP1'pd tes en 13 "/"
in deho1delltil' Oplosning .'1 1' :l1ll1illlil'li;.: n ' II s\'O\"lsur ')L'lg.
nesia , som i F OI"\"t'i(' l1 \'l'cl gj l'n1a;:!lle Olllk rysta llisatiolll!l'
,-ar befrîet for a l\(, F Ol"U l"I'USllinger. E n Blnnt!illg af l b CC,
af SodaoJllosnillgell Illed [lU CC. a t' B ittl'r saltoplosn ing:('n
for t}"ndl't lllet! noget o\"l' r I j~ L ih "!' fr if'.kt uùkogt l'Ilduu
varmt , Van d kogtes i ell knlsJ r l'fr i L uCtstnull i ClassellS
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Ausnalnn e err egte " 0 1' l ângercr Z eit l'in nllgemeines Auf
schen. AIs man faud , dnss eine A uflüsung von gewëhulichem
phosphorsaurem Natron, welche für sich gerë th etes L ackruus,
papier blëut, mit eiuer A uâ ôsung von salpetersnurcm Silber,
OX)·I1. welche dns Lnckumspnpior uuveründert Insst , versetat.
eiuen Nieders chlag von I!t·lbl'Ill phosphors aurem Silbero xyd
un d elue Plussigkeit giebt. welche ~Wblii \l tt·s I Jnckmuspapit'I'
rôt lu-t, kounte diese E rsc ln-iuuug nicht Irüher g-{'u iig:I' 1II1 er
klârt werden. nls bis die inte ressauten Tutcrs ucbungen vou
Clarke 1I1H1 dil' sinnrei chc Deutuog derselben durch Gra
ham beknunt wurde.

Aber \'0 1' weit lnngcrer Z eit schon batte mail Er
scl reinuugen bcob nchtet, d ie t'ben so râth selhnft wnren. als
<IN' beschri ebeuc Fa ll. ) 1nll hetto sebou olt bemerkt , dass
nus der A uflësung pilles neunulcn kohlcnenuren A lkalis
durch i':(' rS('t~l1 l1 g: venuittclst einer Au tlësnug cines ncutmle u
Snlzes vouMngnvsin. VOlt Z iukoxyd oder "on eiuotu nndom
ühulich zusnmmengesetaten Metal loxyd K ohlensuuregns l'ut
wickelt weu le. besouders weun dit' F üllung dl'1; kohlen
saurc u Hxyds iu de r ' Vürme geschieht, und eine grosse l teih(>
mil Ve rs ncheu. die man besonders in uenerer h {'it angt>-
stellt hat. hnt ('rgebPll. d:lss ,Iii' meÎstl'lI dt' J" kohll'lIs:mrell
unlôslichpn S:l.!zt·. wt'lche man <lUl'ch Z t'rse tzUllg lwutrall'1'

Snlz.1utlüsllllgl'1l ('rhii lt. nÎcht die <'ltts prec hl'ude ZUS.'lIllIUPll
St-' t7. l1l1g: d t'S kohlellS,'lUr l'lI .Alkalis h:thell, lIas zu ihrel' El'
zeugullg: a lll;"(>wandt wonlplI ist. S il' t'utha ltl'Il Wl'nigPl'

K ohi t'nsfmr l', alll' l" obgleich dit> Cntl'r sllChlmgl'lt nft "on
sI'1Ir bewii1lrt ell CIII'mikt,l'Il allg('ste llt worden sind so Iwt

mlln ih1'C' Z l1snllllllenst't7.llllg s(·hr \\"{' llig: nberf'i llst Îlllll1Plld
gefun t1en."

:MOl'I'o'"l'r: H . Hos(' aI;;o found, by eXlwr illll'n1s which
Ilt' lins dl'scrilK'd in t hl' s.'Ullt' l'apI'1' t1l::lt b:lsic Côu·houatt·
of magllPsin, })I"('Cil' it.'ttt,tl wnrm, cont.'lins I~"s C:ll'oollic ncid
when boill'l1 for so me t iml' aftt'l" pl'(·cil' Ît.'lt ion than whf'lI
at ouc p subjl'C1t'd to au a1)·s if'. .

F rom wlwt IltIs bei>1I stn tt' cl aho\"p. c.1l·honate oCmag-'
nl'sÎ:-I is ,·\"itll'lItl )· <Il'colllllOseO a t ,'! h igh tplllpl'm t lu '(>, nnd
('nt{'.l"S îllto a \"l\l"il,t~" of n 'ry diifl'rt'nt combiu:ltions accord.
illg to t h<, tlul"Il ton of t ilt' IlOiling-]ll'ocf'S-'i. T rue, 1I0lle

of th e t'al'li('r expl'l"illU'llts h:l\"I! shown th at :Ill the car·
hOllic llcid pl't'slmt ill mal,'ltt>sia cau hl' ('xpel1l'd hy th is
llll'tho d ; hut th of'.l' eXIW l"iltlùut s Wl'l'I' coucluetl'd W(> IllU!>t
1"I' IllI'1Il1H'I', with :l comparn t iH'iy 1nr:;(' :lIllOUlit of 111·ecipit.'ltt',
which Ih'Ct'ss:wily lH"t)\·l'S lpss ('a sy to dl'COIllpOSl' th an do
sll1:tll quallt it il"s"

I n or dt'l" ta show tl l:lt slIIall q llllntitil' s of C.'lr llOlIaÙ"
of 1tL.'\gtlt'Sia lIIa ~" hl' transfol'lllt'd h~" boilîul; iu to JlIU'l' oxi,lp.
l WI'nt to work as follows. I n l uO'" of dist illl'd wate l'
fl"t>e from c.1l·boni c ncid 11"1'1"(' d issol n'd 0,422 '" of fn'SbI)"
heute d c.'Lrbonate of soda ; :l. solut ion wns likewise pr l'pnrPd

con t.1ining 13 per cent of ordillal")" sulpha tt: of mngnesin,
which br l'epeuted crystalliza t ion hatl bee n pre\" iousl)' fl'ced
fro m aU impurit ies. A mixt ure consisting of 16 « of t he
solut ion of soda and flO<c of a solut ion of Epsom salts

diluted wit h a 1ittle more thnll 1/. of n litrl' of fl'eshl}"
hoiled wate r , st ill wan n, was hoîled in Clnssell's ap-



Appm-nt i orukring 2 'I'imer, idet den und vigende K ulsyre
som for opfangedes og bestemtes r ed t itreret Bnrytvnnd.
1 den nnvendte Mrengde Sodeoplosning var indeholdt 63.3
Mgr. Soda svarende ti l 2t.i.3 ::\Igr . Kulsyre, medens der
n'ri to E xperimenter pnn denue ~bade Iandtcs lltltlrt'\"et
deu l'ne Gnug 26.8 og tien nndcn 27,7 )[~T. \ \ ·11 F or
sogets Gjcutagelse IIl1'd l'Il lidt sto rre (~ rnlltih·t !l:lHIlY iud
vl'Ïet Sodu fandtce udd revet 3~. 1 Mg!". Kulsyrc istcdct for
hl-l'l'guet 33.2. Under K cguingeu val' Uplc suiugeu i Bl'~

gyudolsen fuldstrcnd ig klm-, hvorpnn tler cite r ciron 1 1 ~ Ti
mes Forlob lJt'gyndte at tromkomme pt Hundtnl d nf ) Ing
uesia . hvori der trods al anvcndt .Muic ikkc lykkedcs llIi:;
nt pnnvise det miud stc S I'Ol' a l' Kulsyre. Dell basisk kul
sure ::\1agncsia el' ne mlig Itolgc H . Rose og Fk-re lkke
ubetydelig oploselig snare l i V:nul som î forskjcll ige Saltc,
sanledes at der nf srunn ,Mœngller inte t Huudfnld Ircmkom
ruer. og det el' derfor ikke peafuldeude. at Oxyder ve..l S.'lll
fortyud ede Uplesuiuger, SOIll her ere nnveudte, ikke udfœldes,
forend det ved K oguingeu cr l>t'fd et 1'01' sin K ulsyre.

Koges Sorlmd ulUlcr Concentratioll. k:m Illall Ill(':;et
It,t kOlllllle t il nt o"crsc <!CIWl' l'<Iskill else IIf ~lnglH's in,

illl't d(>nRtl forst indt rœder l' !tCI' nogen Tids F orlfJL. S:la
ledes Ilt llHln kml alltage RlakllÎngell fremkomllll'Il ved Ud
f:l'ltlning af UiJls i den coIlCl'ntrl.ll'I:4· Vœdske. Udskillels{'ll
l'il ogsall, naal' Iml dampllin/:{{'1l fon 'gllar i aab ent K nl', for ·
Sillkt·S betydeligt, idet Kuls)Tcns Ull(lr igl'lI fol't'gaal' mcgt~t

lallg'so mmere i ('n kulsyn'hohlig Atmospha~l'l' l'Ild i l' II klll
sJ l"t'li'i L uftstn nll. og dl,t knn del'for ikke for tllJl1n' , nt
dt'Tl ile Udfa'idnillg :lf ~lagll t'si :l Ill' kogl'nde Sm'and. ~lll\'iù t

mi:; lxokje udt. ikke t îtlligt'l'e cr ObSt·l'\"l'ret. Ilaa l' \\II tltllges. at
Csiglio t i det torn·de Hesidlllll kll' p:la\'ist l'ri l\faglwsÎa,
Dt'I'SOm man imidlt'rt itl kogl'r tion'l.Utl mll'u COllcl'lltt"atioll
i l'Il kllls}"rt'fri Atmosl'ha're Illed olll\"Clldt Kjoll'r: s.'l:lll'(lt'S
SOIll dd let kali ski' n'lI ClaSSt.'ns Appal' lt . tivllltrwdt'l'
P ha'nomeuct nwg{'t t)'lh'ligt pa:l salllmc ) laatle SOIll \"('1.1
K l1'éuillg af en Blandillg al' Soda og: BiUers.'llt. idt,t tl1'r
('ft:.t.'r cil'C.a II:! 'l' im{'s Kogn illg beg)'mll'r :lt llliskill (· sig ('t
Buudta.ltl Im;t.lltelltl~ Ill' l'l'Il kllls)'r e- og kalkfri ~l ag: ll l'Siil

\'t'il S idt'Il .... f et litlct ::;1'01' af K isels)Tl' bidrorentlc li'a det
Lell)'ttl'tle Glaskar . Om mllll s.'llnt idig opfangl' )" og bl'SU'Ul
ml'r dl'li llntl\"igende K uls)'l'(', viser tlet sig, at den Yill ig
lll'd, ll\'ormed K uls)'ren und,'iger, ikke sa:ulleg:et at1m ~ llg:er

al" COIlCt'lltmtiollsgradcll som al' Vnl'ighcden al' tlct T itis
l'tlln, hVOl'i K ogllillgeu fortsœttes, da ogsaa paa tlenlle ::\I nadl~

cil'cn 2 '!' inwrs Kogn ing strmkker tH for at skatfe en fuld

st:Clldig kuls)'refl' i VfCl!8ke.

Det ,il forh aahentlig herm ed kunne ansees fuldstam
dig godtgj orl, at Sovandets Evne lil ved K ogn ing at decom-

1 J oum. für prad. Cbem. 016 - 100.

39

,
i

,

f

"

i
!
t

1

pnratus for 2 hours exposcd to a curreut of air free from
cerbo uic acid, the carbouic ....cid driven off being collected
and detenuined as beforc by titmted barytn wnter. T he
portion of the solut ion of carbonate of soda. employed
coutniued {i3,3'"" of that substance n 'l'rt'Sl'ntillg' 2l.i.3'"
ca rbonic aeid ; and t wo expci-inu-nta pe rfonncd b)' this
nu-thod gave rt'~lll'cti \'l'ly :?1;.K..sr ;11111 27.7"" as tlu- nmount
of the lat ter 11rin'lI olt 011 n 'p"'ating' tht' experiuieut
with a somcwhat 1:11'/,:'1'1' 11Wlllt ity of corbonute of soda .
carefully woigbcd. :1-(.. 1..sr wvrr- !f l1l11Ù to have !I1't'll liber
ah 'll whcn-ns the exact pro pol'tioll weuhl lia\"!' boen B:t 2,"g'.
During the pro lOI'ss of IH l il i n~ tl u- tluid at tirst cou ti uucd
per tlectly ck-nr ; hut ufter t lu- lal~'<l' of about hall' au hour
ma;.:nt'sia begau tu hl' pn 'cipit;Üt,tL in whicf with the
most del icate tests [ t:IÎlt,d tu tldt'ct tlu- smal\t'st trace
of cu-benie acul. .-\.ccon lill!! tH H. HoSt, :11111 ctlu-r nutbors
basic cu-bou.rte of llla,!.! llI's ia is t" a considerable t'dent
soluble ulike in wuter .uul ill solutions of divers salta,
SC! tlmt smnll quuntit ics ei vc HO pn-cipitnte ; nud heuœ
i t is Ilot sur}ll'isill,!! thnt with a solution so dil lltt..t as tlmt
made USt' of for t lu-sc vxperînu-nts the oxitll' shouh l not
hn ve lx-eu procipitatcd lx-tore it 11;1 d gircu off ail ifs c.'l.r
oouic acîd"

If sea-wah'r Iw hoilt'd dm'ing cOllcI' nta·aboll. thi s
prl'cipito'ltioll of mnglU'sia ilia)' he t'asily o\"erloHkt..I, since
it dOl':; Ilot l: \h l'k\cc t ill 11 ftt,)' tll\' lapSl~ of SOIlW b lUe,
aud the t Ul' l,idllt'ss of tilt' concl'Iltm ttotl Unitl Illight there-
fore Le ascr il,I'd h ) tl l!' tlt'l' lJsit tIf gypsulll. Wlwu the
watt·l', t uo. is ('\'alll)l'a tl'Il ill :11l OjH'll dish. ti lt' pl't' ci l' î t~ ltioll

will Ill' cow;itll'l':lLly l't'tanll'd. SillC{' t ilt' Clll'hOllic acid cs
c.'lpes lUnch Illon ' slowly in au at lllosphel'l' collt nining c.'J,1'
LOllic acitl thall iu a CUlTl'llt I)f air li'oUl whicll 1I1l C.'ll·
Louic acül has 111 '\'11 l'x l't'lIl'd : :11111 tit is ;ICCOllutS lill' th e
pn'ci}lib tioll uf 1ll;l;::ILI 'sia in huill...1 St'a·watt'l', su f.u' as
1 am awan', Ilot !.a l" iu;:: hl't'Il 1'1',' \"iouslJ o1JSI.'I'\'l'll. l'xœ pt
at lt'ast 11)' Usigliu. t wlm tit'tt 'ch,tl the 11I'I'Sl'lICl' uf fl'ee
magu('sia il! ti l{' tlri l'tl n 'sithU'. \\l Wll. hOWt'\'I'r , S{'a-W:lte r
is hoi1t....1 witilollt lM'in::: CUllCt 'utr:lu...1 iu ail ntmosl'here
frN' l'rom c.'lroouic :lcitl. ami Wi tll tht, cooJer iU \'t' l1.t'cl. which
ît easil~' 1Il:l~" IM~ wit h c..:la~'Il·s appam t ns. t ilt, pht'lllJ llll?llOIl
:ll'pt·al'S with )!l'l'at tlist illCtlll'SS. as is tl l\' C;lse Ull Loiling
a. mixt u..e of soda aud E pso m s.'llt."i: fol" aflt.'r ahout hal.f
an 1101I""S IllJiling a prt'cil' it:ltt' Iwgius to fol'lu. collsist ing
of )lurt' magllcsia. with 110 admixtul'l' of lime antI cal'oonic
acitI allli a trace ( 111)' of silicic aeid, the latlt'r nrising
fro m th e glass \ï'ssl'l t'lll plo~'t'd in t1w olwmtion, .If the
carbouic ,lcitI lm simultalH'ollsly colll'c tcd :lntl tll'tcrminetl,
the 1'l'al!illess with wllich it ('scaJll'S is fOl lllll to th'pend
!lot so lIluch on the lll'gn 'u of concelltm tioll as on th e
tiul':ltîon of the hoîlîll~-p1'UCl'SS . Ilbout 2 !toms l'l'oving
aroply sullicient to obt.'lin a tluid frce fro m th e smallest
t1':lce of carbo nic ucid.

F rom ",hat bas bc('n sta ted, there is. we th ink, con
clusi,"e proof, that tbe Prol>crt)' possessed by St:'a-wnter of

1 J oum. fUr pract CbeUl. ,I(i , "p. 100.



ponere ueutrc le Carbonate r mnu blivc ut til skri r c gra dvise
Omsœtninger mellem de i ~fwalHh~t existere nde kulsure
Salte og Magnesinforbi ndelseme, og de nf Dr . Jacobsen
bos Sovandet iagt tagn e E genskaber man dcrfor ogsan i
merl' eller miudre Grad tini!;!,!!' {I ll" nndro mnencsiaholdigo
)1ineralvulllh·, elk-r unn r mnn la'.~g:(>l' HOSt's ovcncitercde
Udtalelser til Hruud. nlll' Snltoplosuingt-r. forsnu vidt de
forudcn Alb li,,!' og .Iortlulkalier- ti llige iudcholder oplosc

lige .Snltc af uogt-u nf Ill' s\"ngl'n' Baser. som un-d K ulsyrcu
dnun cr ulx-stniuli jn- F Ol'hilHil'lst'l'. D cun « Omstn-ndighcd
" il snnlede s udcn 1"1(11,1'1' «temple snn eodt som alh- d.. t il

B cst euunelsc a l' F Ol'llohlt't nn-llt-m den l'ri.' og bU1l11u{' K ul

S}T(' i Min crnl vande anvcudte t:lh'i ~t' ::\ ld!Jod\'1' som mere
on mindre Il!):l:llil!l'li;.! l· !i;.!I 'OH'r!tJl' lll:l~IH' siall olllig-t' ::\lilH'-
~ .

rnlvnude, idt-t mun vr-d dom til ltcs tennncls- III' neutrnl
bunden K ulsvrc (' UU ' U nnvr-ndcr Hesichn-t fra I u.kbunpuiug
eller Jlna nuden ::\ [aadt , ht'llyttl'L' sig nf K oguiug . hvor dr-u

etter det forhcn rulviklodc vi] I"a'}"{' utilludclig,

D ot vil sluttolig ikkc va-n- l'aa urt-ttc Stl'I! kortclig
a t bcrore dl' SYIIsmaatll'l', som l'ra [l']{I\'1' T ith' r hnr va-ret
gjort gj reld-udr-. hvrul ungnnr dl' j 8ovnlHh,t iudeholdte

Carbonater.
E rter dl' J<'n 'mgallgSl\l[wtl r l" hrOl'yvll disSl' a l' œltlrc

F or fn tt l'l"t' l'n' lH'st t' lIl t t' kundl' l!e natnrl igl"is knll l'l'hohlt' s
udskilte i ]<'or m al' kllislir Kn!k l'l1t,\. SO III nf l'1Ihltl' ogs..'l:l
fumIet, lidt knlsnr ::\J:i glH'sin. 111('11 l11'raf fol;!l'r i llg('nhlllde~

at de merl 1\o dn 'lIdiglll'd opl'illl!l'!ig skn!dt' for l'kolllllll't î
StJrandet lIIltlt'r d"1II11' FOl'm, ja lh,ttl' 1'1' saa lallgt fi..a
sikkel't, at ,kg Ult'gl't llWrl' skull!l' \'<{'l'E" tiJboi l'li ~ t il a t tro,
nt san. ikkl' t'r 'l' ilfa'ltll'. K ogt'r 1ll1l11 IlI'UlJig- SOI"[lt lll i ,h,t
af Dl', J a co!ls\'n lH'skn'\"lH ' LUn ll llkogll i llgsa pp'l1"a t~ 1I1Hlvign'
der , SOlll ,tl ll'n'dl' for lll'ma'l'b,t. 1I1l' ;!I ' t sma[l (l '"a llt it l't el'
Kulsyrl', it1t't !Un Il kall fortsil'th' Kn;!uini!I'1l ln!'11 r l;'xh'lllle
Afkjoling l'Il hl') 'j' inll' \ldl'Il at t:w ulhln 'I"('t llI!'r,' C\ll! en
Brokdel al' ~lillig:ram pr. L itn '. KOgl 'pUIlCt l't vi! lw1' i
B l'gyndelseu li,!!!!"I' IUl'gl't lart, llH'll sti !!l'l', l'th'rl wmH!1'1l SOIll
dt'Il und ri g-" lItll' l , litt (I,!! Ih,u lblml'lll ' Ymllltlam p fOl't1ge1'
'1'1'ykke1, Illl';!t't lnll"tîi!t. Stl:J\I'lh,s at .il'g :I]\(')'I'(!(, HUIler til'U
forste H al n h,j al' 0 11l'm t irHlI'll liar o1>sl'l'\"e1'(' t l'U 'l' empl'm
ratu l' af S~l " ( ', X:lal' :-;:laJelll's dl' i ;;p,";mdl't ilHlt·hohlto
sure CarhulIat t't' r isl' l'II :-;aa haanlnakb,t ) fodstalltl 1Il0d
D ecolllposit iull, at dt' i l'U Ill'! 'l' iult' skllltle s[la ;!odt som
aide h's UI1I'l1 \ lrku ilJg kllUIH' ullsa'ttl's for PH 'l' l'lllpt'ratur
:J f onlkrill~: ~I(J" C.. d[l S,\"l ll'S Illi,!!: dl'UIIl' Eg('uskab :Jt puss\'
nogl't bedn ' p:lH surt killsur t 1\ nt-1"OH l'ml pan sur killsur
K alk, og 11d ri ldl' dl'slld\'n /:ilile ,"anshligt at forkl:1l'('
Somuùt·ts t~'lit'li;!t, ;llkalislœ Hl'act ioll, Illl'l!llIiJl(ll'l!' llI[l1l kUIHll;'
:llltagl', at Car\lOuat l'l'lll' i lk t ::\ lilillstI, for ('n ikh> riu ge
Del bestod al' Alk:l1is;lik

Meù H I'IlS}ï l pa:l (~ I" au t i t l 'h ' ll al' dl' i Snmnd,·t forl;'
kommende kulsurl" ~ulte. da ste lllllle de tlerorer exist!:' rentle
Opguyer meget dall1'ligt OH'l'('IIS. de. lyùe j Regelell paa
Spor undertiden ell{Iog paa I ntet , llll'dellS der af enkelte
igjen el' opfort fOl'holdsvis ston- l\Irengdel'. Saaleùes filldel'
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decomposing whcu boiled ueutral carbonates, arises from
the slow reciprocnl action of the carbonates nud salta of
rnagnesia it contains. and the properties observod by Dr.
J acobsen in scn-water must therefcre tu a greater 01' Iess
extent distiuguish nll mineral waters cont..tining mngnesin
couipouuds, or. nccordiug to R ose. in h is statcmeuts quotod
abovv. all solutions of snlts providcd t hey contniu. exclusive
of sodium, potassium. lime barium. ..md stro nt ium. also
soluble sa lts of sorne one of the wcnkcr bases , which
along with carbnnic ncid form inconstant ccmbinations.
H r-uo- this circumstauce clenrly shows. thnt of thl' nu
lUI'l'OUS nu-thods dcviscd for detemiining, in minerai waters,
the relative propo rtion of free carbouic ncid and thnt
pn 's('ut in cu'lountcs uearly nll m'(' , whou mnguesin is
IU' l'SPlIt uureliable, since fol' the determinntiou of tl\l'
carbonic acid present in ccrbouetcs. cither the ir-sidue from
eveporution or SOIl W ether rosult of boiling is lmd rc cours e
to, wuich lias IW('\l shown to 1)(' iundmissilrle.

Piunlly, it will Ilot be out of place to notice the views
originolly entert ained with regard to tlu- cnrbountes present
ill st-n-wnte r.

By the Ill'ocess nccordiug to which tlll' «arlier chcm
ists dt'tl'l'milll,tl tht'sl' cOlllpoulHls. tlley could of course ob
tnill t !JPlll only in th(' fon n of c..'lrbonatE" of l i lUe ~ or, as
found by so!Ue OLSl'l'n'rs . along with n littll' Cftl'hou:1.tp of
maglll'sia ; hut ti'OlIl th is it does Ilot by :IllY menu s foUow
thnt the)' necessal'ily occur in tlmt l'orlU in scn-watl' l'; lIar,
l am llIpl'lf iuclüwd to heli e\"e that snch is Ilot the cast' ,
On boiling" sen-wnter in th e apparatlls dl'scl'ibpd b} 1lr.
.Jncobsl'll H'l'Y small qnnntities only of carbouic :Icitl an'
/c)Und to l'SClllll' ; the flnitl Illay Le altl'l'Ilatl'ly boill'·tl :Hld
coole t! for all hOIlt' tngethel' witllOut libl'l'at iu;! mon ' thau
a fnlchun of n millig1":l llllUe pl'l' litl'l'. 'l'he boilill g·poillt
with thi s Illl'tllOll will at fil'st bl' l'el")' low, !mt ou the
pn'Ssul'P ueing incrpasl~d Ù~" tlH' escnp e of thl' nit' and tlU'
formation of steam. l'Upidly rÎse ; cn~lI in the tirst hal f of
th (, o]ll"ration 1 hn\"{' obsel'\' l"d a templ"ruture of 89" C.
T he Yigorous l'l'sist /mce to decomposition thus cxhibited b)'
the uicar!Jonates ill sea-watel', which admits of thci l' bcing
(,x]losl'd al most without dt'cct fol' au hour together to a
tt'tll]lI'l'atlLre of IlI'arly 90 " C., would rathel' Sel'lll to indi 
cate bical'bouatl' of sOlb thall bical'IJouate of lime; ami
besides, the deci tieti a lkaline l'eact ion of Sl'a-watel' ,yould be
ilifticult to l'xpbill nn!ess ùy Ilssuming the cn1'bonatps 
or a considl'l'ahle portioll of tbcill at l{'ast - to consist of
('.1r1l0llate of solla am! Jlotnsh.

" rith regard ta the proportion of c:uIJollates prcsent
in sea-water, the results as yet obtnined ;l{"free but very
indifferl'nt ly ; the maj ori ty of obsel'\'ers have detected traces
onl )' 01' 1I0ne wbatever , wiJerells sorne allege tu have found
comparat ivel)' large quautit ies, as will be sl"eu from the
following T able.



von Bibra 1 In tet,
Robinet og L efort " i det l'ode H av Sport
P isanis ved Bujuk-D èr è i Bosporus 0.1069 Gr . Pl'. L itre,
C. K neuss' 0 .011 Gr. Pl'. L itre ,
T hor pe og Morton- i det irske Ha; 0.04754 i 1000 Dele

V:l1ld.
Dr . •Iacobseu i Nordsoen 0,018-0.028 Gr. Pl'. Litre,
Yiertbaler" i Adriaterhavet 0.3 J5 Gr. Pl'. L it re,
F . w ibel ! i det joniske Hnv I ntet
og Buchnu nu ~ i de sydligc Have enten I ntet cller og meget

smnn Mreugder.
San sto re Forskjollighcder vilde nntu l'1igvis vere megot

pnafnldende, i P nld mail kuude anse Resulta teru e aC disse
Observnt ioner fol' aldeles correcte, lwad dar imidIertid ikke
el' muligt, da alle uden Ilndtagelse ere udfcrte eûer Me
thoder, som kun for aldeles specielle Sannnensemingcr nf
H nvvandet kuude fare t il nogenlunde rigtige Hcsultater.

" cd de tidligere i denue Afhnndliug beskrevne 1"01'

sog el' det godtgjort , nt Sovnndet (uuder enhver Ouistmndig
hed det nf Forfatteren nndvrsogtc) vcd K ogniug i kulsyre
fri L uft teber al neut ralhundeu K ulsyre , og <let mua end
ridcrc ved de nf v. Bi brn og Buchanan udfortc Observa
vationcr ansees Iuldt bevist. at almindeligt Oceanvand red
I nddampning til 'l'orhed selv i en kulsyreholdig Atmosphœre
undertidcu knn gire et fuldsteudig kulsyrefrit Residuum,
medens det knnske ligesaa ofte ikke "il vœre 'I'i lfœlde, idet
der ofte af Buchanan og al t id af J n.cobsen el' fUllùet Car·
hOllat~r i Rpsiduet. H"or den neutrnlhundne K uls)'l'e un·
der l lHldampuing:ell bortdrÎ\'es, \'il der t il Gjell,:!jwhl ait id
utifrddes tien tl'q"i"ulellte l\Iœngde Mnguesia , som~ naal'
Rcsiùuet hcnst..'\nr i kllls)'l'choidig Lllft fol' Besu 'lllmelsen,
"il kUlllll' gjcnoptnge l'U Del KlIIsJ'l'e, og det el' ùcrJor let
forkbl'ligt, at man n!1.1 An \'elUleh l' nf I nddalUJluing Til
kUlllle erhoille ml'get forskjeUigl' Result.'\ter Sf.'h' i S~:n'and

nf fuldsta'ndig identisk Sammcnsœtning.

En t il B (·stemmclse nf Cal'bonnteme h)'ppig am endt
) l ethode el' d('ll! IH'oreftcl' So,'andet koges i Cil . l 'r ime
under stadig Fornyel!'ie nf det fordullstec1e Vand, b\'orpfter
det udskilte Bundf.'lld frnfiltre l'es og \'eies, s.'LUledes sam
Yierthnler og flel'e huI' gjort, mt.>dens T . E. '1'l1orpe og
E . H . Mortou 3..f clen i So\'t\nd(,t oprindelig indcholdte
Kalkm<l.'llgde og den i Ya'dsken efter Ei:afiltrnt ion af det
n'cl K oguingen mlskilte Bundfald tilbnge,"œrende beregner
dl'Il klilsure K n.Iks i\Irengc1l'.

1 AllI\, Cbem. Pharm. 77 _ 00.
2 COlllllL rend. 62 - 43(1.
, C-oml't , rend. 41 - ;,32.
~ P eten b, Aead. Bull. 2 - 203 (1860).
• Ann. Chem. Pbarm. 1 ~8 - 122.
& W i("II, Aead. Ber, [2) - M - 479.
~ Ber. Berl. chem. Ge•. 0 - 1&4.
8 Proe, Ho)'. Soc. 24 _ 004,
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Von Bibra :1 none.
Rob inet and L efort, t in the Red Sen: traces.
P isani,' Deal' Bujuk-Déré in the Bospo rus: O.lf>69J'Tpel' litre.
O. K nausa.- O.OI1 J'T pel' lit re.
Tborpc and Morto u," .in the Irish Sen: 0.04.754 in 1000

}la1'15 of watcr.
D r. •Jacobsen, in the North Sen: O,UlfS__O.028J'T Iler litre.
Viel't ha.lel'." in the Adr iat ic Sen : O.;H5, r pel' lit re.
F . , Vibt,P in the I onien Sen : IIOnl',
B uchanau,s in the Southern Sens: noue nt all 0)' traces

only.
Differen ces so cousidernble would iudeed he extraor

diuary. nssumiug th,' resulte of th,· observatious to be
quite correct: this. hOW('\'I'I" is simply impossible. sinœ
they were :\11 without exCt'pt ioll obtniued br methode none
of which. 8.'\\' (' for soa-water of a particular composit ion.
cau Icad to resulta evvn nppro ximntely rcliable.

B)' tht, cxperimcuts pn-viously d-scribed in this Me
muir, it lms lu-en shown thnt son-wnte r -- at lenst that
exnmined by the nnthor - cnn. hy boiling in an atauosphere
free from cnrbonic ncid. hl' madl' 10 pnrt with ail of its
cnebonic ncid tlmt is pn-scu t in corbouates ; and rnoreover ,
the observations of v. Bibm ami Buchanan hure furnished
conclusive l'roof. t1lat ord iunry cccan-wnter wben evapomted
10 dryness even i ll a ntmosphero coutaining cerbouic ncid,
sometirues givcs a rcsidue in which 110 t race of carbonic
acid c.'Ul he tletf.'ct<'d. but th e' l't'n 'rse will. perhaps, no
less li'equently pm \'(' 10 \w tht· caSl'. sl ~eiug that Buchanan
has oft eIl, :unI .JacobsPlt alwnys. round carbonat es present
in the resitfue. Wht'll tilt' neutl'a\ carbonates are decom
poseù <1uring th(' Jlroc~.. of l'\'apora tiou, nn equivalent pro
por t ion 01' m:lgJU'sia will ill\'al'iahl)' lit' precipitated. which,
on the rC'sitl1w heing nllo\\'(><1 to st.'\lld O\'cr pr t." 'ious to
tlete1'miuntiOll in an atmosplll'l'f" collt.'\ inillg carbonic acid,
Ill:l)' possihl)' nUliOrL SO IlW C:ll'honic acid ; and hencc, when
l't'COurse is had 10 ~· \'a poratioll . \'C'l'J different results Illny
ob"iousI)' h,~ ohtai m·d l' n' li with wat(' r identic.'ll in com
posit iOll.

A Ilwthod fl'eqlll'ntl J adoptl'd for dctermining the
proportion of carLollat E'S, is to boil the sea-water for about
an houl'. while steadiI)" adtlillg' f1'l'sll\\':Itel' in pInce of that
e'l'aporat t'd. :lfter which tlw prccipit.'\te is filtered off aud
weighed, ns done b)' ' ï l'l't1LaI('l' nnd othel's; T . E . Thorpe
and E , H. .Morton c.'\lculate tbl' proportion of carbonate
of limE" b)' comp."Lring the amoullt of lime originall)" present
in the water with thnt cont.'\illed in the fluid after filtering
off th l' precipit.'lte .

1 Ana. Chem. Pbarm. 77, p. 90.
t Corop. 1\'!Dd. 02, p. O fi.
• Camp. 1\'!nd. 4. , p. ;.32,
~ Petenb Aead. Bull 2, p. 203 (1860).
• AWl. Chem. Pharm. 158, p. 122.
• W ien. Acad. Ber. {2] [KI, p. 4.79.
1 Ber. Ber l cbem. Gea. 6, p, HW,
• Pme. Roy. Soc. 24, p, 004.
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to Viel"

per cent.1.895
0.225
0.2 10
O.()i){)

nccording

Chlorine + Bromine .
Sulpburic Acid (SOJ)
M....gnesia

F or the same reasou, as exp lained above, the said
process with ordinary oœan-wate r will give resulta absoiute1y
worthless i thi s cannet bowever be affirmed, with ccrtainty of
Vicrthnlcr's observations, the water he exnmiued lmving beon
"el'}' tliffer ellt in comp osit ion from ordi unry sen-wnter. Ac.
coi-ding to th e numerous and vnlnablc analyses of sea-wator
for which we nre iudebtcrl 10 P rofesser F orchlmnnne r, the
wnte r of the great oceans, th e compo nent pa r ts of which
vflry but littl e in thcir relative proportion, is genernlly
foua d ta coutein -

L ime .
whercns the water of the Adriatio Sen,
thnler's observat ions, contnins -
Ohlorine + Broruiuc . 2.264 pel' cent,
Sulphuric Acitl U.2G::?
)1a.,"'lu'sia 0.237
L ime . 0 ,371

'I'his disproportionntely large amount of lime withont
a correspondiug incrense in the nmount of sulphuric ncid
will givc the wnter exnmined br Yier thnler a tendcncy,
wheu boilcd. to precipitate carbonate of lime, which must
to n considera ble exteut hnve n disturbing iutlucnœ on the
phenomene.

\Vith rega rd to the ser ies of observations insti tutcd
1 hy 'l'herpe and ) 10l'tOIl, t11('1'c is. in one respect, nu cssontial

!
I difference bctwccn their res ults am! ruine. P revio us to my

reading theu- Memoir, 1 h"H1 lu-come nwnre of the tact, thnt,
li on bo iling SI'a-I\"atel' f>x l'0SNl tQ a CUITcnt of air Cree fl'O lll
li c.1 rbonîc ....cid in Classen's apparatll5. tllI'l'l' rcsults a prt'cil~

1 ita te of lll....glll'si3. cont.'Iining a !ittle silicic ncid, derÎl'cti
fl'OlIl the glass; but 1 h:l"c ne,'er sUCCl.'t'detl in Iletectillg'
t hercin the )1l1.'Sl'UC<' of c.'lrbollic "Cill or lime : the l'l'Sult
is pl't'ciscly the smne wllethe l' the boilillg he illtClTUpt!'Ù.
at an carl J or a 1."l.te stng-e of the }ll'oœss, or \\"lll't1l('r flU
or part ouly of the c.'l1'hona tes he deco mposl'd. T n ll',
l 'h Ol'pe fl nd ) Iortoll nowlwl"c dist inct l}' state theh' ha"ing
c:xamil ll'il th e precipitat l' for limc ; but (rom what is ob
sel'\'etl in othcr l'{' s\ll' cts~ th is mnst obvious1)' h:w1' !loeu
t In' cn~e .

1'hat Yierthalcr shoultl have suCCeetll'll in precipit..'lt-
in;; cflrbou:lte of lime from \\"tlk'r so exCC'pt ion.... lI}· colllJlosed
:lS Îs that of the Adl'iat ic t*a.. cannot 5u1'l)r isc us i but
that th e So't IllC result shoultl ha ,'c heen obt'lill(·d with w:'lter
from the h i sh Sen, which bJ rcnson of raJlid Clln'ent<> is
continuallJ r l'œi"ing a I:\rge inllllx of \\".... tc1' from th e
AtI:lnt ic Ocean, and whic1t in its composition exbi bits 50
grent :ln analogy with that cxamined on the XOl'weginll
North -Atl antic Expedi t ion, does, ta me, illdeeù appear
strn nge. 1 hnve therefol'e l'epeated the eXJ>el'iments insti
tuted by 'l'horpe and MOI·ton, adopting th eir ull'thod witll
out the slightest modificat ion ; but thc resll115obtnined wcre
invnriably the same : e"en wit h the most del iCll.te tests 1
failetl ta detect the smnllest traces of c.'Irbonic acid or

1.8!l;) °/,
0.225
us to
0.050

Adrinterbn vet lmr fund et

Oet er nf samme Grund som ovenfor klart, nt denue
Fremgangsmnade for nlmind eligt Oceenvauds Vedkommende
vil fare til aldelcs vœrdilese Resnltater, udeu nt det dog
med Slkkerhed kan pnastaaes, at dette i sa mme Ildst rrek
nin g skulde vrere T ilfœlde for clet rU Vicrthaler nndorsogte
Vand , som har eu fra almindelipt Sovnnd megct forskjollig
Sammensetning. E ftcr de talrige og vœrdifulde Analyser
af Sosand , som vi skylde P ro fesser Fcrchbenuner, indehol
der Vandet i de store v erdenshnvc uden syndcrlig store
Variationer i de enkclte Bes tauddcles indbyrdes Forbold
gjcnnemsnitli g
Chlor q- Brem
8 \'0\-15)'1'e (803 )

Magnesia
Kalk .
medens Ylcrthnler

Chlor + Bram . 2.264 "/0
SVOv1sJl'e 0,262
:M:tgnesia 0.237 •
K .lk . O.37 l •

D enne uforbcld smœssig store Forogelse nf K alkmœug
den uden tilsvarende P orogelse nf Svovlsyremœngden vil
bidrage t il, a t det ai Vierthaler undersogte Vnnd vil hure
en megee storrc 'I'ilboielighed til "('(1 Kogni ng at ndskillo
ku lsnr Knlk. hvml der i ikke ringe Gmd kan tœnkes nt
forrykke de nlmindclige Phœuomcner.

H vad allg'aar de nf 'I'horpo og )[or ton udfort e Obscr
rntiouer, da er {let' i Ion Heuseondc l'II vœsent lig Fo rskjel
mollem de al' disse Forfattcro og dl' nt' mig erholdte Re
sultater. .J"g: 11a,·l!('. llIII·\"edo fol' j('g h!('v oplllX't'ksolll pna
dpn af delll offl' ll t1 igl:~jorte Al1l:1lHlling'. Ingt )[:t,t'ke tiL nt
deI' af So"a llt1 ''l'tI Kognill!! i l'Il kulsyn·fri L uftst rol\l i
CI:lsscns AI' I l,'lI~t lu!fn'ldt.(,s l·t B lIIlllfnhl af ) Jaf!l H·sin. inde·
holdemle litlt fr:l nIa:-i.<;l.·t ilith'fll'l'lIlll' K iSt'ls)"l'. 1ll ('11 jl!g
hante altIr ig 11l'ri klilluet (Ia.'t,·iSl ' hl"l'rkl'n Kuls~Te elll'r K nlk
og tiet , llans,·\·t Olll KO,!!uin;!"lI atlll'{kI('S pa:\ et t itlligt·re
elle)' senen' ~b l l i lllll . IIl":1Iit'ut! '1l 1II'U 1ll'lltmlhullIhll' K ulsJ rc
,'ar hcIt d lt'r kllll tl,'Id s hor hln ·H't. Higt ignok :llIforl'r
Thorpc og .Mor ton intl' ts it,ds IHltr~-kk\·l ig'. :lt Ilc h:\\"(· 1lI11!I'r- 1

sogt det tulski1h' BUIHIt:lld P:l:1 1": a1k. 1Il1'1l th·t fl'l'lIl/!flfl l'
indirecte l1wd stOl' Bt'stl 'mtl l\'d. :11' [\\"lu! der forreste n Cl' j~
bemrerket. at Sfla Illa:l lta l'e ya'l'('t T ilfa'ld('.

At Vil'r th fl h'r klludc fn:t lldfa'h1t kul stlr K :llk :lf l't
S.·Ul abnorm t S.1111Illt'lIS:tt :-:O":11u l SO lll 1II't i Adl'ifl tt'I'h:l"l't
tiJ tlende, klllule ikkl' ,·tl'kke FOl'umlr ill;:!. 1IIl'n nt dl,t snlUllIe
fnllllt.Ps at " <l'1"I' 'l'ill:\,ltl" 1IIl'd \':llIIll't i dl,t irskl· H fl ' ·. Will
"cd li\"ligt' ~trolll llle st:lllig: OI't:Ig'I'r fl'isk,· \ ':llltlm:l'Ilg:dcr fm
Ilt't sto re YI'l'tll·ush..u . og som i sin ti .... ll\\IlI'llS..l.'tuillg l"isl'r
sig 5.1:\ alL'Ilog-t 111't al' ,11'11 norskl' , Xor~IlI:I" Sf'X p('tlitioll 1111.

dersogte, fore kolll lIlig meget p::w.fnldellde. .leg bar uerfol'
yj ent."l.get T horpe og :\fortons l'orsog :lldeles uforandrede
Ila.'t flere af de fra tlllll norske E XJledition hj embrag:tc Vand
pro"er, film erholdt a1tid dl't s.1111111e RI~sultnt, at det i det
udski1te Bundfa1d t rotls al allYeucl t Mai e ikke IJ kkedl's at
paavise SPOl' hn 'rkell :lf KulsJ re eller K alk. Ar det for·
hen Udvik1edp ,·il det fremgaa , tlt man af de K'ldre Angi-
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velser I nte t med Besterutb ed kan slut te om Oarbouaterues
Mœngde i de sto re Verdenshare. D et synes dog. som om
de nf Buchanan udfcrte Bestemmelser nf K ulsyreu i At,.
lnuterhnvet, (lwor ved han inddnniper efter forudgane ude 'l' il
slct nÏllg' nf Ohlorbn rlum og ti lslut med stu-rk Salt svre for
g,in'\"'s hnr best rœbt sig for at panvisc KIIIs)'I'(' i Rosiduot).
med S ikkerhed skukle Instsrettc en O\T(' G rreudse for d('11
ül sted cvœren de Cnrbonntmœngrls , mon dette (' 1' i Yirkolig
hNll'lI ikke 'I'ilfe-ldc.

Hom lx-kjemlt bcskytter uoploselige Sulfater Carboua
ter m011 D ecompo sition endog, nnnr til Uddr ivelse af K ul
S)TNI nn vendes sa n m dicole ) l idl('r som concentreret S,·o\'I.
syn ', snal edes at mnn oudog nf d('11 Urund hnr fuud et llet
foruodeut nt mo,liti CI'l'(' den nf Frescni us og Will nngivne
Methode til R l'st('I\1\111'ls(' nf Kulsyrc n i ru-ut rnle Cnrhu nntor.!
D t, nf Buclumu n fure ta gne Unders ogelser efter Kulsj-n i
Jt esiduet knn dorfor ikke betrngt es som Bevie for, nt deu
ikke skulde lmve neret t ilste dc , og: d"t Iremgnnr o..rsna
tpll·li::,.ot nf hans eg ne U d1.nlelser, nt linn selr ha r vreret nf
samme Meuiug.

Fornt fun R cde pan. hvorvid t en red K ogui ng bevir
k('t ]),'composit ion :If de i SO\':lllllt't illtleholdte nt'ut m le
Cnrhouah'r foregmU" i sto n't' Ud stra-knillg ogs.'Ia, nanr l1l'r
i Ya 'l1skell findl's uOll}O!'>{'ligt' S IlJfatl>r. 1m1" jC'g udfort !loglc
FOl'sog: cfte r den af Rll c\tnllau forl's laacde F remg:lllgslllamte.
Af lLoglf' Valldpro \'(>r , som, 11l1erso~h' elier d l'll nf mig 1Je
Il)'Hc,tic :Met hode, \'isu' sig at illlieilollle cn Su m nf sur t
og lIC'utr:l1bulJ(\Cll K ulsyre nf !:lG Mgr, Pl', L itre og der
0\'1'1', c·rholdt l's n~ti Inddampllill):! til T or hcd cfter 'l'ilSlct~

!lin;: nf Chlorhariulll llddreYl't kun hC1limod 50 Mgr.•
n,Il ('U 1'1Ihlt Unùta:;'elsl.' t'1"holllt<.'s eng:'l1lg o\'er 50 ~[gr.

Pl'. L it re. D et d l sig,', den uddrenle Klllsyre lllœnf~11c "al'
ikkc sJude r lig hoiel"e end den :lf B tlchanan for YnUlll·t i
.iEq mtori.'gnene au gime og bel ob sig ti l klln faa :\Igr , o\'er~

h\'a ,l den surtbUluhl(, K uls)'l'e eftel.· p:lalidelige Otr..e l" \':l.
t ioner skll ldl' Lelohe sig' t iL de elldnu i R l'Sidul't tilh:lg(>.
\'n'rl.'mlt' Car1Jonl\w r lJkkl'iles d(,t hl.'lIl.'r ikke Illig at llo'ln" ise.

Sporgsma..... lct om C..... rbounte rnl.'s l\I:l'!l~ùe i de sJ dli!!-,c

R .....w maa derfol' (' l1 t\1IU betm~{l's som :l:\hent,

F orbaal ll'nti ig l'cstercr cllthm ('Il Hel nf de fra Chnl

Icng('rexlwdi tiolU'ns '1'ogt l.'r hjem1Jrngtc Van (lpro\'cr, og Illan
\'il i SMl. F ald n ,d l'nd('I"SOgelse nf tlisse kunnc gin> B i.

drag ti l B es\':ll"els('n af disse S])orgsmt\:ll.
E ftera t O I'l.'1ls1..........end(' \'ar llt'dskrc\'et paa N'orsk, men

f01'('nd <1et cudnu "n I" o\'crs.....t pt\:'!. T )'sk, :\llkom hertil ::?t\ t't
og 3tlie H eftE> fOl" 1879 af Fl'esenius' Z eitsebrift rur :lIlal
ù hl' Ill.• b\'or i E . B ohlig offentliggjOl' en A fballd1illg,' b\'Oraf
det se~s, at h:m red A rbeide med nnt urlige Minernl n n de
bnr oLsen ere t Omsœlnillgt'r mellem kulsur K alk og s"o,'I-

1 Frc~enius , Q\'allt . AUlll ~'sc , Me Aul!. ;ll\4 \lb,
! Frcscnius' ZeitlJchrift , 18 - 19j .
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of lime. From what hns be eu nlrendy explnined, it is ob
vious th nt ucthiug definite cau be inferred fro m earlicr
staterneuts respectiug the propor tion of carbonates in the
water of the grea t oceans. T Ill' cnrbonic acid determina
tions perfonued by Buchnunn with wnter from t1lt' Atlantic
Oœ nu (he hall recoursc to cvuporatio u. :H1din~ firs t chlorid e
of bnrium. nnd then ath' lllpt i ll~. unsucccssfully, tu detect
carbonic ncid in the rr-suluo Il)" nu-ans of St I"OIl:: hydro
chloric ncid] wonld nppen l" to fix :1 limit for t11(> maximum
muouut of cu-bonah-s cOllt:IÎlll',1 in sen-wnte r ; but such is
not rcally the east',

'l' Ill' 11l·''St,'UCt' of ill!ôtlluhlt, sulphatos scrvi ng, as is
kn own. to protcct carbonat es ncn hc-t decomposition. e-ven
wlu-n conccutmtcd sulphuric :lc ÎII is made IISI' of 10 cxpel
t\1I' c nrbouic :ICÎ(1. it. was IlI'CI'SS:ll',\' for this u-nson nlonc
to modifv the )lroel';:''' (h'r ist'II 11." Froseuius nml ' Vill 101'
d(,t ,'rmilling: cu-houic ncid ill 1lt'l1t1":1 1 c.'ll'bon:l1t's.1 Hcuce.
the exporimvuts pl'l' fol'llIt',i 11,\ ' lluclumnu wit h n viow to
dctee t cnrbouic ncicl iu ti lt' l'I 'Sill1 11 '. C.'IlIlIOt lx, 1'I'~a l't\I'l\ ns
nffordiug conclu sive proo f of ils ahSI'IlC{'; indccd. lm himsolf,
ns :lplll':n'S l'rom his stat euwnts. is ch':II'\~' of the SOIl IlI' opinion.

III ordcr 10 :lSlX'rt:liJl wlwtl ll'I" tlU' d{'COlllIIOSitioll by
boili llg: of thC' \Il'uh'tll c.'Ir l)tlll : ~t cs in s\'n-watl' r also ftlOk
J)lacc 10 n collsidl'}~lhll' l'x tl'n t wht'JI iliSOluhh' sulphatt-s
'non' pn's" lIt in thnt tluid. ] mallt· a t't'w l'XIWTilllPllts bJ
B uchnllnu's lll'OCt'SS. Frolll St'n ' l~ll s.'llllpll's of SI'a-wall'r
whick ('xnmÎm',1 hy t\ ll' IIwt llUtl 1 :nloJltl,,1. Wt' .·1' fOU llt\ to
coub in tlû ·~ ' of carhollic :'lcill )11 '1' lib·C'. l sI\CC("'l!l'11. h)'
,·mporat ion to clrYIH'ss. nftt'r iHhliJlg a solut ioll of chlori dl'
of hnr iulll, iu lihl'r nt hl,!! n!lont :10 "" " onl)'. with ri solit'l l"Y
(' xc eJlt Îoll~ \\ Ill'U ti lt' nllltHlilt ,'xCt'I'd{,tl :lO ·~ · )11'1' Iitrc. Th...
pro por t ion of ctn'honic :ICi,1 l'Xlwll(·,1 was nccol'llillgly Ilot
lllUC!t f!T('nu ' \" thnn t h:lf d.·t'·l'Illillt'd 1Jy Buchau :\n ill watt' r
fro m the F.'l uator ial St·:!,." :1 1111 Imt Il fe\\' millel.'1':lllllll''S in
('XCI.'SS of wha! tlll' C:lriHlIlic tlcitl lormiug 1Jic.'Irhollali'S. ae
corti ill~ to tl'llstwortby lIhSl'.·\':lti(IIlS. should haH' h' ''I,'II ; of
tIn' c.'Irhonali's s''Iid to 1)(' st ill 11I'l'Sl,'nt in Ull' }'l'sitlm'. 1

f:lill'll to clt'u 'ct :ll l~' t!':lC",
'l'ht' nmoun t of tin' c.'l.rholl:lft-s COllt'lim'l1 in t h,' w:\te !"

of ti ll' :--{lllt ill'I'll St'as must. t1 11'1·1·j'on ', IJl' !it il1 l"I'gal"lll'cl as

nll oJwu 'l lll'stioll,
Jt is to 1)(' hop("l thnt some of t he s:llllJlles of water

colh'ett'd 011 t\1I' ' Cllnlll'Ilg'('I" E xpC't1i tiou still re maill, in
whieh c.'Il'e ti ll'ir ('xa lllina tioli will sl'n ·... to t hrow fur ther

light ou tht' sn~i "'ct.

A ftt.>r t his MI'moil" Il:1(1 l)I't'll wri tte n in Norwl'gian~

but prc"iollS to il'! t1':lllslatioll into G e1111nll , the 2nd :lnd
3rd P nrts of Fl'C'Sl'lIiIlS· h"iboch r ift fiir an:t.1 Chl'Illie for
18i9 came ta hand, iu \l'hieL E . BolJlig Ims puLlisbed a
paper' on tro nsf0l111at iolls, obsen cd b)' bim in miner aI
waters , res ulting from th e l"('ciproc.'Il action of em·bon:t.te of

1 FrcseuiuH, Q\'aut, Anl\l)'!c, :.te Ani!. :Hi-l, bb,
1 F re. emu. ' Zeihchrift , 18, p. 11l:1.
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sur Magne sin, som fuldstsendig svnre til, bvnd jeg efter de
forau beskrevne Observationer hnr fundet for Sovands Ved
kommende. D isse Omsœtninger kuune saaledes, idet de
cre ingttngne nf tc nf hirmnden unfhœngigt arbeidcndo Chc
mfkere, udeu videre Begrundelsc mitages fuldstœndig factiske.

D et "il af dette Bohligs Arbcide sees, at han, nllerede
Sommeren 1878 O'- Cl' <let samme Thema bar publicerct en
.éfbandling,' som jeg ikke tidligere har rœret opmœrksom
pan. Den "Hele dog ikke hart nogeu vesentlig Iud r lydelse
pa.'! mine Ln dersogelser, sansom de vigtigste nf de Obser
vat ioner, der har fort mig from til de samme Resultater,
som Bohlig ferst bar beskr evet, allerede vare udferte 3- 4
Maaneder, farend hans farste Afhandling forelee trykket.

1 Preeenlce' Zeitllchrift, 17 _ 3ùL
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lime and sulphate of uiagneeia, wblcb precisely agree with
those 1 hnve described as occurring in sen-water. Th èse
transformations baving accordingly been observed by two
chemista worki ng independently of ench otherv.nmy with
out fur thcr proof be accepted as facts.

F rom the said paper, it nppenrs that Bohlig pub
lished a treatise on the saille subject in the sununer of
1878,1 to whiclr my attention bad not previously been
dire cted. It would not , bowerer , lmve mat erially in
âucnced Ill)' experimenta, the most important of the obser,
vatious that 100 me 10 the resulta which Bohlig was the
first 10 describe, baving becn ineti tuted 3 or 4 rnonths
before bis first treatisc had left the press,

, Frcsenius' Zeitllchrift, 17, p, :lOI.



III. Om Saltholdigheden nf Yaudet

i det uorske Nordhav,

Hm r <let gjœhlcr nt til vcicbringc Uplysu inger om Varin
ti onerne nf Snltmœngderue i Havvandet , kan man ti l

sine Saltbestenunelscr benytte flere forskj ellige Methoder,
som hver isœr tidligcre hal' fundct udst rnkt Anreudclsc.
Den nœrmest liggcnde nf disse besta nr i Vandets Afdeuip
niug og derpaa fclgeude 'I'crriug og Veining af de som
Rcsidunm tilbagebliveude SaIte, en Fre mgnnrrsmaad e, som
rietiguok directe forer ti l l'1n.all"t, 1lI (,1l som til Gj engjœld
ogsaa (01'111'('1' temm elîg meget A rbcide. Som merl' indi
l'l'ete 1ll('11 ogsnn. uliee mindre besvrerli ge :Metho (h ~l' kan
rursnu uuvcndes Bcst cnimelse nf H nvvnudets Chlonuœngde '
eller E gcuvwgt, h vornf man gjcrmom pnsscndo bestcmte
Cocfficienter kan beregno den samledu Saltuireugde, forud
sat. at mail bu mitage et constant indbyrdes Forhold
mollem de i Sovaudet indeholdte faste Ik staudtlcle . Den
(orsk nf disse )[cthoder medforer fonuleu Besvœrl icheder
H><1 Ildfo relsen or,rsa..'l den Ulempe, nt dcu ikke lndcr sig
anvonde ombord pa:t et Fm-toi i aabcn So, hvor Skibeta
Bcvregclscr forby der B rugen nf Y:t'g: t~ medens E gcnvregta
bestcmmclser "NI H j.elp nf Arrcomet rc og volumetriske Cblor
bestcnuuc lscr meget lotvindt og med tcnuuelig stcr Xoiag
tighed kan udfores oiubord sclv i tcunuelig uro ligt Veil'.

H ,-or m:l.n del"(or ikke h'or sig sikkli'r p..1:\ at kwme
oplw"nre VllndprO\'ern e i hen g-erc 'l' idsl'um mIen dl'n ed <l t
risikere, nt de undel'gn.'l F ornmll'inl!el', som kunde )'trc ('0

skndl:'lig Indtl)'dt,lSC jl:la ltesultak-n U' :lf de E'l'holdte S:llt
hestl' Iluneiser og, hvol' Illall som l<'Olgtl tleraf mnn la:gge
H orellvœgtcn p:t..'l, en hul't ig Undel'sogl'lse nl' Y nn dJll'ovl' l'llC

i fl'isk 'l' ilsta nd: blivel' man sanledcs utlelnkki'llllc ]l('ll\'ist
til Bl'Ugell nf Chlol'beste rumelser el1er E geun egtsbl.'Stemmd 
sel' som .Maal fol' den samleJ e Snltgehalt.

Pan det forste al' den norske E:'I:peditions Togtcr ble\'
:If th-endsen, bvem de chemiske Obser. ntion er dengang: .are

1 Saavel her som ovcralt senere fontalle. vc.1 Chlornlll.' lll."ùe den
~Ilmleùe ChIaI''' og Bromm œugde.

1
~

1

III. Ou the Amouut of Salt

in the Water of the Norwegiau Sea,

Whell secking ta invvsti gute ti lt' deg ree in which the
propor ti on of salt vnrics in sen..wntcr, choice may he

made fol' pcrforming the salt-detcrm inntions bctwecn eeverel
mcthods , eacb of which bus in t um k en exteusively
ndopted. 'l'I ll' most simple proccs s, is firs t 10 cvapomte the
water. and thcu tb')" and wcieh th e salta lcft in tlw residee,
a mode of operation which. thou;!h lcndiug direct to the
desired result, iuvolvcs considerable labo ur. 'Iwo other
methode, not 50 direct , but far ]('!>'S tedious, consist in
dctcrm iniug oithcr the specifie gravity of the wnter 0 1' the
amouut of chloriue l it cen taine, from which, by menus of
propvr coefficients. the tot al nmount of salt ma)' lm corn
puted . pro vided nlwnys thn t a constant proportion cau he
nssumed tc l'x ist botwccu tln- solid coustitncnts of scn-wnter.
T he first prOC('S.<J is attt'mll'11. irrespoctive of the t rouble
some 1U001t· of operation, with onotlu-r drawback, "iz, the
impmctibility of ocloptiug it en board ship in the open
sen, whero the motion of tln- n 's."I'l altogetber precludes the
use ofthe bnluuco. wheren s hoth sjn-cifi c gravitj-determ inations,
with tlu- hydrometer, und volumetrie dcterminutious of
chlorino. ma)" he pcrforn wd nt sen with th e erentost ouse,
nud "el")' considera ble n CCUl'OlC)' , ereu in colllJlal'.'lth'clJ'l"ough
wcatht'l",

H l'11Ct', whl'u there is !'t'nsou to l'l'al' that the S:llllples
of watel' C:lIlUot m' pl'l'Sl'r \·t'l1 for ~11l)" lellgth of tim e with
out ('xIKlsing: tlwlll 10 c111'mic.'ll chaul!e~ which might exert
:t tlist ur biug ilttlm'llCt' on tll!' l'csults ; :md whcne'l"er: accord ·
iUl!ly, wpi1!ht must ùe chil'fi)' attacht,tl 10 thc ir imnll'fliate
cxaminatiOll, the onl)' }ll'llct icahl<' st..111dard of lUenSUl'CIlll"nt
for cOllll' ut illg the tot.11 :\lUoulLt of salt will he timt fUl'lIished
by determiuat ions of cù10ri lle or of specifie gravity.

On the 6rst vo)'age of the Norweginn E xped ition,
S'I"cndscn, who th en, as prevwu sl)' stated, did the chemical

1 By ~ the Ililoun t of chlori lle," hem l\ud elllewbcre throughout
thiB :l\lemoil', i. undentood the total &lIlount of chlorine and bromine.
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crerdragne, til Iluderscgelser orer Saltg ebalten udelukkeude ~.

anvendt E genve gtsbestemmelser, bvorimod jeg pua de to II
sidste 'I'ogter ved Bidon nf disse ogsnn hal' udfort et ston e 1
Antal Chlortitreringer for gjeuncm donne Control at give 1
R csultatenu- en sterrc Sikkerhed . i

Til Undersogolscr over den i 8nnl.luh,t imleholdto
Ohlormrengde mcdhnvdes pnn d,· to sidstc 'l'ogte r foruden
Solvoplosuiuz nf saadan Styrke. nt 1 CC. nf dcune omtreut
sraredc til 1 CC. Sol-and. og:s.nn 2 p:! :! fors te 'l'ogt iud
snmlede Vnndprnver. lx-stenrte til som Nonueler nt tjr-nc
t il den nlljn ~...-tijrorc Fastse-ttelse nf Sclroplosuineons Styrke.
Disse Nornmk-rs Chlormn-ncdo i PrOCt'IlÏ('r blcv l'l'cl our
hn:geligt mlfurt« Y{'iIlÎll)!S:1Il:l1ysl'l' hvert A nr bcstemt 5.'\.,\\"(,1
for E xpedi tiouens Udrcise som cfter dt-us Hjo mkomst he
stnudig med llH'I!I't UIl'1' llet samuu- R esultat, hvorho s tilliec
dores E geu ve-gter vod Hjrclp al' Arn'olll!'t l'l't ombord nf
lœstos. 'l' il B rUI! \,('(1 aile ombord udtoru- Chlortitreringer
tjente kun to l\il1'ptt('1' nf licuorulc Construction 0l! Stor•
rcl se, de snunue. "" Ill Hf :-itiJlI'1ll1iat A. H ella nd nnveudn-s
ved de Bestcuuuclser al' Chlo mucngdeme i Uvcrfiaderandct
i Ati:mterhan't, som demu- foretog i Anret 1875 pan en
Reise til Hmnlond. d,· hh'\"(' nf ham den thug calib rercde
red Hjrelp nf K \"iksoh" 0;.( h,.. l'ulllh.e s"" n l<-1e5 tjeulil!l' for
0 iemetlet,

Vt:'d Bîin'UI'111CS Bl'ug f.r1db's tll'Il l'11(' Ilw<1 80h'OI)
losning deu an<1NI II l1'd dt't t il r Ud" l'Wgl'lse hest emtl' Ho
l'and, hron'rte!' l 'II )J:tss,'nlll' Port ion Sm"mul fl':l dl'n ('Ile

umlel' UIlH"~' Stll ill l! t ilsattl's Solroploslliu g: li 'a dl'll :lUt!I'U,
inù t il ni Cillor nIl ' llt1l': I'ltlt, itiPt ch!'omsul't K nli tj l'Ilte som
Jud ex, Beg!!l' B Un 'tt, 'rs l'ibml :llla'sb-s nu~ og nogll' D rlla·
bel' So\'n nd t ilS:ltt ,'S a U,,!, t il ..:\. Ib n uil l,!!. hm l'I'llt'r pnall)"
flllgte Tilsa't niu;.: :tf Koh"oploslling- og- Aflœslliu,!! al' HUret
temes Stand 0 , s, ". Gjl'IlUl'll\ ('II U:I'kk(, :tf cl a ri pa,'!,
hinanden fol;!"mll' li;!lll'mle Atla>sn ill;!l'r ('rholdtes pna dl,tille
Ma:ule de tom odll(' llnt.'l t il 1W1'I.·;,'u inl; af ùet Yolnll\ 80
vaud . SOll\ i hn'r t ('Ukl·lt T ilf:('Id(' s'"an'(l(' tH 1 CC, P-oh··
Ol)losni llg,

P a:t 11l'lI1l(' )Iaadl, s.:nlllUl·uligll('(les paa dl'Il ('ne :-iidl'
Sovalidsprorer lll' 0 ;': p:tn dl'Il am1t'1I :-iidc ogsan fr:t 'J' id til
anden de llwdbral!h' Xormn]l'r 1I\I'd l':iol,"opl(jslli l\~t'Il. iliet
der nlti ù SO!'1!I'tit'S fol', nt Ynudpl'OI"l'l'Ill'S o~ OphJsnillgen U's
'l' cmpcratul' ikh 1]"1'1)('1\" sig SYlllit'ri ij! lllefret fr:t hin:tlJ(ll'll,
B ilre t ternl' hlt,\"(· for a t tiln.!îebr in;.:e t'Il Ill'dst mulig AfloiJ..
nillg hrppig n 'IlSl'lit· Il)('(1 COIlC\.'utrt'l'l't :-;\"ol'ls)"l"l' ,

Af de ,!!j elllu'm Ilisse ÜhSl'n:ttioll('r l'rhohlte T aI el'
sen('re ~o'"nllùets ChIOl'mn.'ng"lh' 1 H.'1'l'~"Jl et eft('!' folg(,lUl('
F otm el

K S I'
Jl= - -{ s

h\'od p. bl'tegm'r den ulJ(lersogh- Ynudprn\"(~s Cblo!'mœngde
i Procenter , k dd Ant :t} CC, :tf s:ullme, der S\'arc til 1
CC, Selvoplosning og 8 d('ns E g(,Ul'a-g:t \"eù 17:5 C" P
Middeltallet meUt'll1 de for Udrt' isen og: efter Hj emkolllstRn
i Normalen fundn e Chlormœngder. K dl."t AlItaI CC.• som .
ar denne s\'al'er t i! 1 CC, Soh'ol' losu ing og S dens 'E gen-

work, made exclusive use of specifie gravity determinations
but fol' a considerable number of my own obser vatio ns, 0 11

t he last two crulses, I nlso adopted titration for chlol'Ïill'
as a mcnns of testing the general accuracy of the re sulta.

For estimnting the nmouut of chlorine in sea-wntor,
I look witb Ille, on the t wo lnst emises, besides a solut ion
of sil rr-r of such strongth that 1"" of the tlnid about CQ1Tt'

spouded to 1"" of sen-wnter. olso 2 samples of wate r col
lected on th e firs t l'Orage. to S('1'\"t' ns n norm al st..'ludard
by which to determine the st reugth of the solut ion of
silver, E:'Id. )"('ar , beth prcrlous to the departurc of the
E xpedition and aîter its return . th e cblorinc in these
standa rd snmples wns ccrefully determincd by wcighiug, and
the perconta ge calc ulated nccordiugly, theil' specifie gmvity
tao. as ShOWlL by the areomoter on board. lmviug bcc u Iikc
wis(' uotcd <1 0 WlI . P or nll cbloriue -ti tra tions perfcnued at
sen, thore \H'I'I' only two burettes in use. shuila r nlike in size
and construction. - th ose uscd br Mr. HI'J1a lUl fol' rl ëterm
iuing the nmouut of cbloriue in the surfncc-wntcr of th e
At lan tic on n voyage to G rceulnnd in 1875; he lmd cal i
bmted tlu-ut by tm-nus of mercury. an d they proved excel
h·utl)' ....d'lld.'(1 for tll(' purpoSl'.

W hl."11 \Ising th(' buret tes. oUe w:ts filh'd with solution
of sih-el' :tntl the otl t('1' wit h the Sl':t·W:ltel' sl'1ect-l'<1 for
examiuatioll. :tfte!' which solution of sill"l' l' 'l' il S :tdd('d to :t
prOpl'l' quantit)' of t111' Sl'a·wat ('I', whih' s!J:tk ing tllC tlask
in which thl' titratioll wns Iwrfol'mer] till nll chlol' ille had
b<' l'll pl'I' cipitnt t'd, chl'omatt' of potussiulll Ren ing ns Ihr
ind(·x, 'l'hl' h('ight of th e ((nid in hoth bUl'l,ttes was no\\"
l'ead, an d a (e l\" drops of se:H l"a tl'1' n,M('d to the mix·
turc, to discololll' if.. ...ft.('l' which sol ution of Sill"l'l' wns :tgain
ndd(·d, nlld th(· lH'ight of" th t' flllids l"e:ld as befort' , &c,
Atl t'l' the lu:·ight h....d 1)('('11 thus 1'(·:td 4 or 5 times in
sueCt'ssion. the lIeœss,'uj" d:lt.'l w{,l'e obt..'liu eù for computill;:!:
the "olume of st'."l-watl'r , whidl in t'nch indi\"Îdual C.1se cor·
respoml cù to 1« solut ion of sil \"Cr ,

In this mannl'l., were cOlUpared ou the Olll- han d tllt'
fr ('5hl)" 11l'aWli samples of sl':t.wnte l', and ou the otlwr, l'rom
time to tinw, :tlso the st:llldnrd snlllpll's, with the solution
of siill'I'~ carl' twillg ll\kcll to keep the s:tlllph,s of watel'
and t11 c solut ion ns )} t':ll' ns possible nt the smue t l'lllpel'n
turt' , l n O1"h,1' lo " 1'(,Il'ut nn)" pOlt ioll of the f1 uitl fro m
nl1lwl'ing: to th l' buretfl'S. the)" \\"t'rC' frl'quenti)' rî nsed with
collCl'lltratcd s1111'hur ic ncid.

\Vith the tigurt's oht:lined l'rom th l's(, obst'r \"n t ions, t llf'
a lllOlmt of chlorÎ ne in ~:l-w:t~l' was aft-t'rwards dt'terminl'l1
by the followillg forllluln -

K SP
} I = --r:s

in which }' signifies the percentage of c!llor ine in th (>
s.'lmple of water exalllill(~d, k t he prop0l't ion iu cubic ceu
timetres rl'presentillg 1" of the solution of sil\'er, and
fi t he slwcific ~ra\"j t)' of th e wnter at 17 ° [) C, ; P the menu
betweell the nmounts of chlOl'inc found in the standard
samplt' befol'e the ùt'pa r ture and a.ftel' the l'etUl11 of the
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eœgt ved 17- Ô C. Disse Observationer blere dog sels
pM de to sidste Togter ikke anstillede i samme Udstrœk
ning som Egenvregtsb estemmelserne, der ogsaa oprin delig
rare bestemte t il i ferste Rekke at tjene som Meal for
deu s..uulcdc Baltgchnlt,

Expedit ioueu \' :11' fol' Egcuvœgtsbesteunnelser forsynet
mcd flere Se t Gleserœouictre Cm rh, K ücbler i Ilmenau,

iudrettede til nt vise Sorand cts E genvwgt ved g.~~l, san

ledes at et Sœt viste Egeuvœgter fm l til 1.007, et nndet
Ira 1.006 t il 1.013, et t rcdie fra UJl2 t il I.UI9, et fjerdo
lb. 1.U1~ t il 1.0t 5 og et femte fra 1.0t4 t il l.031. Arme
nu-tre ne vare inddcltc i D elstrcger af Yœrdi U,U00 2, mcdcns
Atstandeu mollem disse Uelstreger paa Scalncu lll'!u1J sig
t il megot nn-r U:, ...., saa lcdcs at man mnnt te kUIUHJ athse
udcu stol' F eil det ôte Decimal. Ululer Atbcsningon nf
Yandprovcrn cs specitiske Yœgt anbragtes disse i eu i dob
bolt Slingrebcile ophœngt Glascylinder, hri s indre Diarueter
belob sig til omt rent det t redob belte nf Arœometrets Cor
pus. lwor eïtcr dette omhyggcligf reusct og aftorret ned
dvkkedes i Vredsken og tillodes at s-o mme frit i nogen
T id. indtil det hevde antaget Vnndets 'I'empe mtur. Aftres
uiugeu Ioretoges nu lnngs den und re Rend uf Yll,dskl.'llS
Xi\'l' au, idet samtidi~ YalldC'ts Temper:ltur iagttog-es l' lm et
cout rolleret 'l'lWl' lUOllwter, ilHlt1C'l t i Dt'1stn 'ger at' Yœrd i
U, .. t.

Pan Grund al' dnt af E Xl'C'ditioul'u henJttt'de Damp
l'kibs fOl't l'Îlllige E gcnskaber som ::>oskib voldto disse Obser
mtionel' i nogen hmde roligt Yeil' in:r€' llsomhelst 'Vanskel ig
hN!l'l ', sel. naar K Ul"sen satk>s l'ct mod Vindeu, h\'or imOtI
~kil)('ts Dumillg' i nU'get haal"dt YC'il" altid )'trede sig i
ma' l'kbare om eUtI SIll.'UI. Bcn egelsl'1' hos Ant'Olllt't r l't , H \'or
Vaudpl'O\"("lllC optogcs i s.'1:l. lU'Oligt Vcir, at lkstemnll'lsen
}Jaa lJ l'llDli dl.'J:"Jf kunde medfOl'c fom get Usikkerheù, bIe\'c
de alt id hensatte nogle D age, indtil dc kUlule tlIltlersogl 's
\tllder merc gnnstige Vilknar.

Disse sauledes nflleste Eg-eu\·regkl' maa imidl t'rtid i 2
Hense('ndel' forhedl'es, idet man pna den cuc Sitie lH:'\ :1. an
l'l'mIe Jla~scndc Corrcctioncl' for nt f:m dn \'l'cl megct fol'
skjl'lligc '1'clllpcl'a tu n'l' affreste Egcl\\'n'g:u~l' l'(,llucen'de til
deu f:l'1lesXorma1temperatur 17.G 5, og paa den alldeu Si(10
maa. hefrÎe <lem for Arreometrenes constante F eiL

H m d for d('t Forste Concctionerne for Teropernt urt'n
:lIlgn.'I.r , da give de af ffere \ ï dellskabsm:elld Ildfort e Be
stemmelscr afSomndets Yolumforandl'ing med Tempernturen
)1 idlem e ti i at œl"l'gne disse, idet baade H ubbartl ' . L. F ,

1 :Saar her som one scnerc brugcs Bclegniug8maaùen Egeunt'gt ved
,"
f o, lIa meues ùermed Egtm vregt vod t O i }<'orholù til dc.tillerct Vaud

Ilf "0som Enhcd, Allo l'empera.turnngivelecr i denne Aflllmùling cre
I1 I1trykte Î Grader Celsius,

1 Maury 's Sailing Direetions 1&JF', _ 1 _ 237,

47

E xpedition, K those amounts in cubic centim èt res corres
pouding to 1" of the solution of silver, and S the specifie
gravity of the sta ndard snniple at 17G 5 C. 'l' hese obser
vations, hcwever , werc Ilot iusütuted even on the two Iaat
voyages to the srnnv cxtcut as those bnsed on determina-
tions of specifie gmvity. the nu-thod by whicb. as origin
ully ~·1"t.·t'd lIpon, the tota l amount of salt 'l'as to he chieây
computed .

}o' OI" po rform ing specifie grn vity dotenuiuations, the Ex
peditiou bad becu suppl b-d hy Dr, Küchlcr of Ilmenau
with divers sets of glass nreometcrs. adapted to show the

1t - il "
specifie t;l'a.\·ity of scn-wntcr ol t 17n fll, OIW set indicatiag

specifie gtn vit ios l'rom 1 to l.\K17, unother from 1.0U6 to
1.013, a third from Ull:! tu l. o lH. a foul'th l'rom I.UI8
to 1.025, and n tifth l'mm 1.024 to I.o:l l. T Ill' nrcomctcrs

werc grnduntcd in ti('gr('l'S of O.OOU2. the hitcrspnccs on
the scala moasnriug howover n'l')' ucnrly l.n·· ; and hence
) '011 could n'ad off with comp.uutivc accuracy to t1it' tifth
decimal . W }WIl about tc n 'nt! t he specifie grnv ity, tbe
s nmples of wator wcre pourod into a glass cyliuder sus
p-ndod in gimbals. tlll' iuncr rlimnctcr of th e cylinder bciug
tr iple that of the nreonwte r. which. carefully wipcd and
dr ied. was inunerscd in tILI' â uid and suffered to Hoet
fJ:l'<"I)' for somo timo t iti of t11l' S:H UC temperature as tbe
water. TIl€' specifie gra \'ity W:IS no\\' l'cati in th e ordi na.ry
waJ , tilt' tempel'nture of th e \\"ater, as showl\ h)' a tested
th cl'lllollwtt'l' gradu:lk el iu fitt hs of :l dcgl'cC Cellt ig1'..'I.de,
heing- ~i nmlt;lUen ll sIJ nbsl'r n 'c1 ,

'l'h l' steamer SCh'Ctl't! fol' the E XJlmlition iwiug' an
cxeelh-ut sl'a-hoat , tht'sc o1Js('H ati olls werll attt'micd witb
no tlifticult)· wlmteH'r in mo,lcl':lh'ly fair wcather, even
",hen sh'nming- dl'ad ag:liust tl ll' wintl; pitchiug' , howen'r,
w:ts 10Ulu\ to han' a Ilist iuct l)' tlistu rb illg" ('ffect 0 11 the
arcollu>lt'l" antl t lll'refon' ail S:llupl\'S of wak r tlra wu when
it was in an)' w:~)· ,·iol('lIt. ~ as to g-i \'c r('asou fol' nppre--

li. hendi ng- g'l,,'au 'r unCt'1't.'1 inty in t111' tlt ~te rlllill :ltioIi S if pcr
fOl'llll'd at onCt', 'l'l'n, ~t ol'cd fur :1 fe\\" da.Js, till th e wenther
ha c! imJlI'OH'd,

Thl'sc l't'a tlillgs of slwcitic gr:lI"Îty ha\'c, 1Ioweve1', :t two-
foM llel'(1 of COl'l'ectioll. llrising on tlw one Imml l'rom the
very t1 illi'l'cut t('lll]ltll':tt lll"t'S at which the spI,cific gl'a l'it ies
w('ro n 'ad, im olyilll; tlw IwcI'ssity of th eir reùuction by
proper cOl'l'cctions to the normal tem peratul'e 17 · 5, and
011 the otlier. the const.'lllt ('l'ror of the nreometer~ which
h~ls :llso to bt' t'limin:ltl'li.

As l'Cgards the col"l'c.'Ctions fol' tem l'ernturc, th ese
ma)' he compute<! by the t1dermin:ttiOllS l)tJrfOl'lUt'l1 by di
\'"crs mell of science of the cxu 'n t to which the ,'ol11me of
sea-\\'atcr m ries with the l.i.'llllwr:lt ure, H ubbard ,t L . F.

"1 The u press ioD, spœifie gravitY at r" si~fies specifie gravitY 8.t

t O, with dietillllù water of r 1.8 the unit ofcomparisoll, AlI statement.
of tempcrature in thi. l\lemoir are given in degrees Celsius,

t Maury', Sa.iling Directions , 18:,8, l , p, 237.
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Ekmen! og 'I'horpe og Rncker" 1131' givet meget fuldsten
dige 'I'ebeller over Sovandets Voluminn ved forskjellige
'I'emperaturer. hvorbos tillige ogsaa D r. K arsten ~ hnr Op"

stillet en Oorrectionstebel, hvoreû er man kan reducere de
; 00 r ilknnrlige Tempe rnturer :1 fl:t'stto Egenrœgter t il 17.-5.
Sammenst iller 1I\.'m dl' Corrcctioner. SOIll eftt'I' disse Iagt
tage lser kunne beregnes. erholder mau imidle rt id is....er for
de lavere 'l'cmpernturer meget llaa rli~t overe nsstennuende
Verdier, idet der kun optnvd c Diâereuter, <11'1' eudog bu
ovcrskri de OJ)OO-!, mollem tic al' Ekrunnn's og: H ubbn rd's

Observatio ner bcregncde Correctiouor. hersker der den
etorste O n'n 'ussh'lIl1lwlst,. men ogsaa hcr ga..'1l' Different
sorne pan eukelte Puncter op t il meget nœr o.ou01. 1
Betregtning nf rlisso tildels te mmelig he tych-1i,!.!e E overens

stemmelser mollem dt' hidt il pu blièercde U ndersogelser nf
denn e A r t knndo tld ikke tillC1t~ uhl' foÎet eudnu t'lIg3.ug
at gjenoptago Bostonnuelserue nf xovnudets YohUllina n..rl
forskjelligc 'l'euiperutnre r. og je!; besluttcde lIlig dertcr t il
gjennem eguo Undcrsogelser at fOI'\' ÎMw mig cm. lrcilken nf
de opstillede Tnbcl ler der bcdet svnrede til Ud vldclsen nf
det i det norsko Xordhnv fiydende Va ud. Dels i dette
0jemed dels for a t bestemme de beuyttede Arœouiet res
CorrectiOllt'r og dE.' Const.'1 ntc.>r . h\"Ormetl. Chlorp1'OCt·llf.el1le
og Decimal<.'r lll' i E /!t'Il\':\'gWll m:lattc.> llIultillliCl'l't'S for nt
give Sa.ltm :pugtiell, hnr jC'g anstiIlet Undersogels('r metl. fol
gende Vallilpron ·r.

Ekman l , end 'I'h orpe and R ticker 1 hnviug prepnred C'0 1ll 

preheusive T a bles to show the volume of sen-wnte r a t diffe
rent temperatures : D r , Karsten ê, loo, hns published a T able

of Corrections by which specifie grari t ies read at an)' t em
perature ma)' hl.' reduce d to 17.· 5 . Mennwhile, on compnring
togcth er the correct ions computed Irom t hese observat ions.
the velues oLt.... ined more espc cia lly fol' low tempemtures.
a re found to agre e but \'el')' indiffere utly, the difference iu
sorne cases exceeding even O.()(X)4. The agreement is
closcst betweeu the con-c ctious computcd fr om Eknmu's
and H ubbnrd's observn t ious ; but here, too. the difforcuce for
sorne temperature s muouuts to "el')' uearly 0 ,000 1. Con
sideri ng. thercfore. t he waut of uniformity. in soma cases
very cousîdernble, exhibited by such observations of t itis
kiiul ns hnd till then been made public, it conkl uot hl.'
deemed supe rfi uons to in vcstignte aJU'W by a fU1t lJ('I' series
of experimenta the rnrintiou iu \'OllUlIC whicb sen-water
is fouud to uudergo a t different tcmpemtorcs ; ami bence l
dcterniiued on ascertniniug from the resulte of illY OWIl ob
serva tions which of ti lt' nforesnid Tnbles correspouded bcst
with the oxpausion of the wnter in the Norwcgtau SC'n.
P artly with this object in view. and partly in order to
dete rmine the corrections for the art'ol\ll'tl'l"8 and th C' con·
st' l1l ts br whic h th (> Ilt'rct·ut.'lges of chl or iue and t11(' d<.'ci·

mals of slwcific gra 'it)· Imd to Jx:. Illulti]>lit'tl whC'n corn·
put in; the amOUllt of So'l lt. l exa miued the followiu/! sm..
pies of wa u>r :

'45
' .7
' 53
'5<
'8.
300

349
36,

Station.
1

I, r>1l f!it ll,lti 1 D p\, t hLatitUflc - ,_. _ ._- ._ _ .
~~_ _ ~I~_ _.,.,.~ from. ~~rccl\\\" ~ ll~. ~a th ' I :,~~~~=

6 8 ~ 21'1 2 ~ S' W, 0 °
68 5.5 2 2-l E . 500 Q-l l

The Skja-rst.'\d F jor d. ° 0

67 · 2; ' 13 · 25' ° 0

73 1 12 58 0 °
73 10 3 22 W . ° 0
76 30 2 57 E. q 87 2] 19
79 59 5 40 0 0

St atioll,

'45
' 47
'53
'54
,8.
Joo

349
362

hvilke je~ fol' KOl'ti w(ls Skyld i dl'Il Ol'del1. h vori de her
nndes opflll'te, " il bt'u'gue lII('d 1. II o. s, ". iudt îl VIII.
T il Besu'm llwiSC' al' Son mdl'ts C ù\·itlt'lse bell)'Ut'de je;; pt
Sprengt'l's P)'knOllll.' tc.> r 4 , fora rhl.'itlt·t nf lo St)'kker meget
tyude Glasrpr af et og s:lIll1ue Hor met! pn ilUh'elldig D ia

meter af olllt n 'ut t3 - . R Orf'11t' "a 1'e nedpntil sa mllleulod
dedc ved Hj :t'Ip af l.t Sllo"l.' \'('l1 kOl1 n-fol'mig boiel G laSl1Jl'
og o"eutil Jl:l:llotldt'c1e kllo"l.'formig: Loit't!e solide Cnpillarror
med meg't·t Jiu Aahn illg' . Yt'Ù P :l:\lodlliugen af disse Glas
l'or hle\' 11(,1' SM llWg ct SOlll llUlligt dl'aget Omsol'g for , nt
ku n cn lidell DC'I a l' (1(> \"idt,l't, RoI' IIds..'\ttes for Opnlrlll

ning 0 , 1.'1' Blœsel'llllp l'lI. 1'Ol.1t ikkt, Appamtet dCl'\'ed skulde

which 1 will illdic..'lt l', for the sake of bre\'ity, h)' th e R oman
numbe1's fl'om 1 to VIII, and in the Ol'der in which they
are giWIl here, F ol' tlf'termining the expansion of the sen·
wnter. 1 made use of Sprenger s pycnOlllf'tc.>r ,4 thl" inst ru
ment wns CQllstm ctt't1 of two pieces of glass tubing. cut off
from th e same ICIlg:th, with an inner diameter of nbout 13 - .
These tnbt,s were sen l('{l together a t th l?'ir low{'r euds

br menus of a ShOl1~ nan ow glass t ube, bent into the fOl1n
of the let te1' U, an d !lad st rong kn ce-shaped capillarr t ubes
sealed on to their upper cxtremit ies , 'VIH'll sealing on
these g:l :l.sS t ubes , t he greatcst c.'Il'e wns taken lo confine

the hea t l'rom the glass-Llower's lamI' to ns slUaU n por tion

1 Kongl Svem;ka Yeten.kapsak. Halltlli l1~r 1~o _ 1.
1 Ploc. Roy. Soc., 24 - l ' '!l.

• T•.relu tw' Ben:!chnung der Beob ll.chtungol"n 11.11 den Kü ste llsla
tionen u• •. w, Kiel 18"1 40 .

• Pogg. Aml. tr.o - 4'-,P,

KOIlA'i. Sventka Vetellskapsak. HandlillJrll,r 18. 0, 1.
1 Proc. Ra)', Soc., :?.&, p. 159.
• Tareln zur Bereehl\ullg der Bcobachtunllen ail tien Küstensta

tiollcll u. l , w, Kiel 18"1 40 ,
, Pogg, Ann, 1:>0, p. 4sn.
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antage en anden 11dvidelsescoefficient end den, .det auvendte
Glasr0r oprindelig havde. Pyknometret blev ferst omkring
4 Maaneder, efterat det YUr blsest, taget i Brug til de
Porseg, som her skulle beskrives, forat ikke den for alle
Glasgjenstande eiendommelige Contraction gjennem de forste
Maaneder efter deres Blresning skulde bidrage til i ma-rke
lig Grad at forandre dets Volum under Observationernes
Udferelse, Pyknometrct benyttedes ved de forste Forsog
urlen nogen Sikkerhedskugle, men maatte senere, hvor det
fyldtes ved lavere 'I'emperaturer, forsynes med en snadan,
inehettet til at trœkkes ind over det videre Capillarror.
Apparatet uden Sikkerhedskugle vil jeg fol' Kortheds Skyld
betegne som Pyknometer No. 1 og med Sikkerhedskugle
som Pylmometer No. 2. Ved Hjœlp af disse udfortes fol
gende Furssg i den Orden, hvori de her findes opforte.

as possible of the wider tubes, lest it should give to the
apparatus a coefficient of expansion different to that ,,:hich
the glass tubes originally liad. The pycnometer was not
made use of for the experiments to be described here, till
about 4 months after the tubes of which it consisted had
been scaled together; for the contraction peculiar to all
articles of glass throughout the first few months after
they have been blown might otlierwise have occasioned
an appreciable change in its volume during the progross
of the observations, For the first experimonts, the pycno
mctor was used without a rccoivcr. but subsequently, when
filled ut a 10we1' temperature, one had ta be provided,
ndapted so as ta admit of its boing drawn 0\'81' the capil
lary tube. The apparatus whou used uiiihout a receiver
I shall designnte for the sake of brovity 'Pycnometer No. 1,'
and when used ioith a receive1',Pycnollleter No. 2.' By
menus of this instrument the following exporiments were
performed, in the order in which they are here arranged.

Pyknometer med Iridhold. III Vœgt
Gr.

1 Luft
af

sp. Yœgt.
Pycnometor with Contents.

1 Weig-ht Il In Air
1. 'tl", III \YI 1 Il op.
i .,.
~ Grammes. i hl'. of

1

15.9222 0.001200

15.9223 0.001200

4+.3153 0.001200
4+,3156 0.001201
44.3151 0.001201

44.8097 0.001201
44.8093 0.001201
45.0742 0.001200
45.0738 0.001200

18.5 665 0.00 1194

47.7869 0.001198

47.7873 0. 00 1198

47.7 87 1 0.001199
47.7249 0.001201
47.72.46 0.001201

47.. 7085 0.001198
47.7087 0.001198
47.7696 0.001200
47.7702 0.001200
47.7810 0.001200
47.7808 0.001200

47.7487 0.001198
47.7484 0.001198
46.977 3 0.001191
46,977 6 0.00 119 1

18.5 65 8 0.001191
15.92 16 (j.00119 1

18,5656 0.001231
1~.9213 0.001231

."- 2 empty
- 1

- 2

- 1

- l " III.
- l " III.
- l "VII.
- l "YII.
- 2 empty
- 2 with I. of o."

- 2 " I. ,. o.

- 2 " I. "o.
- 2 " I. .. 17."5

- 2 ,. 1. " 17.5
- 2 " l . ,. 2 O.

- 2 " I. " 20.
- 2 " I. ,. 8.

- 2 " I. ,. 8.
- 2 ,. I. ,.. 4.

- 2 " I. ,. 4.
- 2 ,. l . ,. 13.
- 2 ,. I. " 13.
- 2 with pure water ,. o.

- 2 ,. " ,. ,. o.

1. Pycn. .No. 1 empty . 1

- ~ Wi~;l pur~ ~v~t~r'of ; 7:0; 1

- l ,. ,. ,. ,,1 7· 5 !

- l " " ,. ,. 1 7. 5 i

" 17· 51
" 17· 5 1

" 17· 5 1

,. 17· 5

2.

3·
4,

5·
6.

7·
8.

9·

23·

13·

14·
15·
16.

17·
18.

19·
20.
21.

10.
II.

12.

24·
25·
26.

27·
28.

29·

.22.

Pykn. No. ~ tomt . . \ 15.9222 0.001200

l " • 15.9223 0.001200
1 med rent Vand af 17.°5 44.3153 0.001200

" " " ,,17· 5 44.3 156 0.001201
"" " ,,17· 5 44.3 15 1 0.001201
" III. ." 17.5 44.8097 0.001201

" III. ." 17.5 44.8093 0.001201
" VII. :" 17,5

1

45. 0742 0.001200
" VII. ." 17.5 .45.0738 0.001200

2 tornt , . ... 1 18.5 665 0.001194
- 2 med l . af 0.° 47.7869 0.001198

- 2 " l "o. 47.7873 0.001198
- 2 "I "o. 47.7871 0.001199
- 2 "I " 17.°5 47.7249 0.001201
- 2 "I " 17.5 47.7246 0.001201
- 2 "I ,,20. 47.7085 0.001198
- 2 " l ,. 20. 47.7087 0.001198

- 2 "I ,,8. 47.769610.001200
- 2 "I ,. 8. 47.770210.001200
- 2 "I ,,4. 47.7810 0..001200
- 2 "I ,. 4. 47.7808 0.001200

- 2 " l ,,13. 47.7487 0.001198
- 2 "I ,,13. 47.7484 0.001198

2 med rent Vand , o. 46.9773 0.001191

- 2 " " ",. o. 46,9776 0.00119 1

2 tomt .18.5658 0.00 II 91

- l " 15.9216 0.001191
- 2 ,. 18.5656 0.001231

- l " • 1 15.9 2 13 0.001.23 1

1.

2.

3·
4·
5·
6.

7·
8.

9·
10.

II.

12.

13·

14·
15·
16.

17·
18.

19·
20.

21.

22.

23·

24·
25·
26.

27·
28.

29·

Til Bestemmelse af Udvidelsescoefficienten af det an
vendte Glas forarbeidedes af det samme Glasror et andet
engrenet Pyknometer nedentil tilsmeltet og oventil forsynet
med et Capillarr0r, idet der ogsaa her s0rgedes for Op
yurmning af en saa liden· Del af R0ret som mulig~. Ved '

Den norske Nordhavsexpedition. Tornae: Chemi.

For determining the coefficient of expansion of the glass,
a single-branched pycnometer was constructed, of the same
length of glass tubing, with the lower opening sealed up and
the upper extremity bearing a capillary tube, carl' being taken,
as before, not to heat a greater part of the large tube than

7
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H jœlp ai dette Apparat, som ved ct Stykke Knutschuk ror
l'a l' Corbundet med ct lidet Reservoir, bestemt til Üptagelse
af den ved mulig Oprarmning ndskudte Del af Iudh oldet,
besterutes nu Ud rtdelsescoefficiente n ai det anvendte Gl as.
l'or merl renset K viksolr , som nogen Tid for F orscg enes
Udforelse under Udkoguing pnefyldtes P ykn omet rc t . ) Ied
det te Apparat, som jeg vil betegne SOIll P ykn ometer No . 3,
udfcrtes til den E nde Iolgeude Yei uinger.

absolutcly unavoidable. \Vith th is apparntus, which W:l.S
connected by a caoutscbouc tube with a small rcceiver for
collecti ng any portion of the contents thnt, in the event of
the instrument becoming warmer might po ssibly he expel led,
the coefficient of expansion of the glass tube wns now
deterruin ed by rueans of pu ri fied mercu ry, which, short ly
before the commencement of the expcriment, hnd, when
boilin g out the air, beeu int roduccd iu to the pycuometer,
' Vith th is npparatus, whioh 1 will designnte 'Py cuomcter
No. 3 ,' wcre perfonned the followiug determiuntions of
weight : -

,
Wci~ht 1 I II Air

Vn'A't
1 L un

Pyknometer mcd Ïnd hold. ,r Pyeuometer with Contents. ;" 1with a SI'_
Gr. I l'. Vœgt.. HralllllJcs. 1 Hr. of

*== -,
P ycu. No. 3 emptj- 10 .865-4JO. Pylm. Xo. 3 tomt . . . . . . . ., 1O.865~ 0.00 1 2 '4 JO. 0 .00 12 14

J" J , . . . . . ., 10.8653 0.00 12 14 J " J , . . . ' [ 10.8653 0.0012 14,
J' . J mcd K viksolv af oe!195.9265 0 .001 2 1 5 J ' . J with mercury of o" ]195.9 26 5 0 .00 12 15

JJ. J " " " ° 1195.9265 0.0 0 1 2 15 J J . J ,. :' " ° ,195,9265 0.001 21 5

J4· J , ,. " 20 1195.3588 0 .0 0 1 2 ° 5 J4· J ,. , , ' 0 !1 QS.3S88 0 ,00 12°5

J5· J , , " 2 0 195.3592 0 .0 0 12 ° 5 J5· J , ,. ' 0 ' 195.3592 0.00 12 ° 5

J6. J , , , ' 5 Il;15·4993 0.00 1 2 °5 J6. J , , ' 5 · IQ5·499J 0.00 12°5

J7 · J , , , ° 195.9276 D.OOIZDS J 7· J , , , ° 195.9276 0.00 12°5

J8. J tomt . 10.8650 10.00 1203 J8. J euipty • 10.8650 0 .00 1203

J9· J med rent , .nml nf .." ; 24. .. 621 .0.00 1202 J9· J with pur~ wate r n 4' 2 .. . .. 6 2 1 0 .00 1202

40. J , , , 4 a.....6H o.oor rco 40. J , , , 4 24·46H i0.00119°

f
~,,,

Alle disse Yeininger erc udfortc efter Subst itut ions.
methoden vcd A tke suing nf Svingnin ger pna en Yrugt~

hvis F oleouihcd 11(\('11 Belnst ning belob sig ti l l. i Mgr. pl',
Delst reg og for stigeudo B('1:1stnin:,t 1;(' lllnwli:; j('nlt aftog
ind til UJ :U:!r . H><! 2lKJ Gr . Bclastniug. T il ll isSl.- 5.1:11"(-1

som alle finon- Vciuiugcr. som jt·;; hnr fon·!:I):::I·t i ..\IIIPll
uing af llis.<;(' Arbeidor, hl' ll)· th·d l~ cu P lntin nlodsnts l'ra
Deleuil i Paris. hvis Correctiouor jl ':? i Forveien lmvde be
steurt r ed II t ' I1-' vol oven-nsstoumn-nd... Yl'ining-<>r pan en al'
P . Bunge fouu-lu.idct lor t l" ill\i;,:: Y:l'gt. lu-is Folsomhcd for
de hel' Olllli:llll\h·t!t, H( ·b~tll i ll g (·l' lll '\oh ~ i ,g t il omkring 0.1-1
)Igr. Yt'Il Y('illillgl'l'lll' ingttogl's ultid 'j\ 'IllIH'r nt lll' Og" Ba.
l"Ometerstand af L ulh ·n i Y(·il'IWI'l'lsl' t, In'o!'illlot\ Ih'l!>; Fllg:
t igheùs.:,"T:ul i ) b llg"I'1 :lf OhM·rr:lt iull paSst'lIlll' llIlsnth·s. t'Il
)I:lllgeI: 1II'r ikke l iaI' 1l0j!I'1l lIIa'rkiln!' f lHltlydt·tS(' Il.'l a For
sogenes P aalilll'liglu'Il. tla Sl,·h ....11 saa J,.'l'O\· l \ ·i! i A nsa-t
tt.'lsen af L uth 'lIs )"cl:l. t in ' F u;,: ti gill'Il som 2i) "I ll ulIlll'l' tic
her omhamlll,t!l' "'orlmltl 1.1111 r irki-r 11:1:1 dl·t l'lull·ligl' Hl'snltnt
lIlt'tI l'Il tilll'1L "'I·iI i litt· VI'cimal. E n l'r Ilis.'>I' Data t'r L uI'
h'ns spcciliskl' YW;!t lIluh·!' ' ''l ' ill ill ).!!' l"11I' paa \':lIl\iJ,:" )'laatle i
!l('reg:llct 0l! opljHt i '1'a ll\'lI('1I. l'yklllJ llwtn ·t 11 \I'v fol' hn '!'.
sa'r skilt opfCJr t Yl' illi ug ilH\stilk t 1':1:111)' fOl' '1'1'1II)ll'l'at lll'I'1I 1
U· i thlstodt Is og: fOl'lI\"t"iJ!t i ' ":11 (( \11;1 (1. h ri s 'l 't.mpl'I'atur .
u11der stmlig- Omrorillg Itoldk's colIst:mt. li~l..'SO lIl det minùst 1

en Gang for In'er :mtl{')1 \"'illiug: to mÛ,>S og t)" ldk-s igjen
merl det SO\·:l.Uù. h\'is \ rolum skulde bestenlllll's. Ingen
Indstilling toges for got.l, me<! milldrc tlct l)'kk('ùl'S i mindst
l b :\Ii nutte r at holdo '1'empcraturen s..'l:l const.'\ut. at Th el'.
mometl'et ing('usinde \'jste Vnrintioncr af 0.°1 eller dl'roH·r .
Til Bru g \'cd Atlresnillg af V:tnùbadets T empel'atur tjente

'l'lt('SI' weight-detenniuntious 'l'l' n ' nll pcrfonued ac
cording to the substi tution method , by reading the oscilla.
t ions of a balance, th e seusibility of whicb. whou Ilot

louded. nmounted ta 1.4 -" fol' every division of the scnlc.
diminishiug, on beiug loadcd witl l successive wcights. nt a
comparativel y uuifunn rate down to l.~ -" . WIWll 103<1('(1
with 2(1u " . For the ebove-ment ioned as for an nccumte
weight-detcnniuatious iuvolvcd in thcse labou rs, [ matit'
lise of a set of plat ina weights procured from Dcleuil in
Paris. tho corrections of which I hnd prcvious to start
iu,!.( on the E xpedit ion COJllIH1tN t 1'1'0111 a sr-ries of closely
ngrc ciug determi nations of weight pcrformt-d with an ex·
cd lcnt balnllcl' (madl' by P" BUlIg'C), its sellsibility when
lo.'lc1ed to the C'Xh-llt hl'l'e spl..-eifi C'tl bc illg l1 ear1)" U, 14 "'-' .
,,' l' l'II lll'rlo l"llIing" the we ight-d etl'l"llliu:l. tiolls. t he i.empl'ra·
ture and tllC ntmosplll'r ic pressure in tl ll.' room were al·
ways ohSl.'l'\"('(1. but tll(' reinti,'c humidity not ha\'illg heen
t'ouml b)' 01r-iI'l'\"atiOll had to he ro n:;hly l''stimatl't1. n source
of inaccul'acy which IlOwl' \"I' r C.'lll ('xcr t 110 nllPl't'ciable iu
fhwlICl' on tlJC t r ustworthilll'ss of tl lC eX l'llt"imcnts, s(,lling
that :Ill l'l' l' o l' of erell 2;) pel' cent in the cOlJlput:ltion
of the n, Inti"c humidity of the atmosl'here would affect
tilt· final n 'Suit onl)' hy Occ.'lS iOlli ll g a \"Cry slIlnll errOf in
the 6th tlt.-eimnl. 1<'rOI11 these daw., t1le spcc ifie gr:u'i ty
of the .'lir dur ing the pl"ocess of weig hing wn.s computed
in the usual manner, an d cnte1"l~d in t he Table. F or each
sucœssÏ\'e determinat ion, th e ]l)'Cnometc r was pIncctl în
finely crns11ed ice, to give it the temperatnrc of 0"1 and
for en~r>' othor required , in a water-hath. whieh hy cousto.nt
stirr iug was kep t at a n equable tempemtllre; it WllS emptied,



et Thermometer, inddelt i Delstreger af Vœrdi 0.°2 med
en Lœngde af 0.68 mm. , hvis Oorrectioner bestemtes ved
gjentagne Sammenligninger med det hervœrende meteoro
logiske Instituts Normalthermometer , som til det Brug
velvillig blev mig Iaant af Institutets Bestyrer, Professor
Dr. Mohn.

Af Observationerne 32 til 37 kan forst Udvidclsen
af det til Pyknometrene benyttede Glasror beregnes, og
man erholder, naar de af ,V üllner 1 beregnede V rerdier for
Kviksolvets Udvidelse lœgges til Grund, som Udtryk for
Glassets midlere Udvidelsescoefficient mollem 0° og 15°
0,fJ0002G7 og me11em 0° og 20° 0.0000274. Man kan
desuden ogsaa benytte Observationerue 3, 4 og 5 i For
bindelse med 24 og 25 til Beregning af Glassets Udvidelse
og erholder, naar man anvender de af Hâllstrôm 2 og Ro
setti' bestemte V rerdier fol' Vandets U dvidelse, meget vol
overensstermnende TaI, som i Middel fastsœtte Glassets
midlere U dvidelsescoefficient mollem 0° og 17.°5 til 0.0000275.
Eftcrat man heraf har bestemt en passende Vœrdi for Glas
sets Udvidelse, hvorved naturligvis de med Kviksolv ud
forte Bestemmelser fortrinsvis maa komme i Betragtning,
kan man nu skride til Udlcdelsen af de videre Resultater
af Fcrscgene. Man maa imidlertid her tage Hensyn til,
ut Observationerne L 2, 10, 26, 27, 28 og 29 tydeligt
bevise, at Pyknometret under Forsogene har tabt omkring
0.7 Mgr. i Vœgt, hvad der rimeligvis skriver sig fra Op
losniug af en Del af Glasset pan de ydre Vœgge paa
Grund af den stadige Omroring i Badet. Den hened
foraarsagede Usikkerhec1 kan c10g hetyc1elig reduceres, naar
man beregner Pyknometrets Vœgt til enhvBr Tic1 under
Foruc1sœtning af, at Vœgttahet el' proportionalt mec1 Ob
servationernes Antal, ic1et Usikkerheden da lmapt noli: vil
influere paa 5te Decimal. Under denne Foruc1sœtning har
jeg senere beregnet f0lgende Resultater, idet jeg paa en
kelte Steder har tilladt lllig Slllaa Aproximationer, som
illlic1lertid kun kan virke paa de endelige Vœrdier med en
liden Feil i 6te Decimal.
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too, at least once for every ether determination, and again
filled with the sea-water the volume of which had to be
found. These observations were in no case considered
satisfactory unless the temperature of the water-bath had
been kept comparatively uniform for at lenst 15 minutes,
the greatest variation indicnted by the thermometer during
that interval nover having excccdcd 0.°1.1:<'01' reading the
temperature of the wnter-bath, a thcrmometer gradnated
in divisons of 0.°2, measuring oach 11.68mm, was made use
of, the instrument lmving beon proviously corrocted by
frequent comparison with tho standard thermometer of the
N orwegian Meteorological Instituto which the Director,
Professer H. Mohn, had kindly lent me for that purpose,

:0: os. 32-37 are the first of the observations by
which the expansion of the glass in the pycnometer may
be computed ; and. taking the values found hy Wüllner 1

for the expansion of mercury as tho basis of calculntiou.
the mean coefficient of expansion of tho glass hetween 0" and
16° will be 0.0000267, and hotwccn U" and 20°,0.OOUU:H4.
Moreover, Nos. 3 4 and b, in conjuuction with Nos. 24 and
20, will also serve for dotermiuing the expansion of the
glass; and, adopting the value s computed by Hallstrüm"
and Rosetti' fol' the expansion of water , very closely
agreeing results will Il() obta .nod. tln- figures expressing
the average mean coefficient of expansion of the glass be
tween 0° and 17."6 being 0.OOUU275. After a proportionate
value of the expansion of the glass has been found,
fol' computing wliich preference sliould be giveu ta the de
terminations performed with mercury, wc may proceed
to deduce the furthor rcsults of tho experimente. Mean
while, regard must br had to th l' fact, of wliich the obser
vations 1, 2, 1U~ 26, 27 ~ 28, and 2~) nfford conclusive proof,
tliat the pycnomctor hnd lost about u.7 mg 1

• in weight during
the progress of the experimonts, sorne portion of the outer
surface of the glass having pro1>ahly hoen dissolved, a re1sult
of the constant Illotion of the \v:ètl'r. surrounding the instru
ment wheu in thé' water-IJath. 'l'he uncertainty this occa
sions Illay however he very consic1erably reduced b)' COlll

puting the weight of the pycnometer for l'very experiment
on the assumption that the loss of weight is proportional
to the number of obsprmtions; in that case it will hareUy
influence the 6th decimal. On the basis of this assump
tion. l subsequently computec! the following results. intro
ducing here and there slight approximations, which, however,
can affect the final l'l'sult onl)' b)' occasioning a small error
III the 6th decimal.

17.°5
Specific Gravity

17.°5
of III 1.01739.Egenvœgt ved af III 1.01739. at ---,0-

17Y5 17.°0
17.°5

af VII 1.02669.
17. or)

of VII 1.02669.
17.°5 17."5
17.°5

af [ 1.02691.
17.°5

of l 1.02691.
17.°5 17.°5
0° l 1.02845.

0°
of l 1.02845.

0°
af 0°

1 Pogg. Ann. 153 - 440.
2 Disse Vœrdier ere ogsaa af Ekman benyttede ti! Bestemmelse

af Udvidelsen af det Di!atometer, som denne ti! sine Forsog over S 0
vandets Udvidelse har anvendt.

3 Ann. Ohim. Phys. [4] - 17 - 372.

1 Pogg. Ann. 1;)3, p. 440.
2 These values were also adopted by Ekman for determinin,g the

expansion of the di!atometer which he used when investigating the
expansion of sea-water.

3 Ann. Ohim. Phys. [4], 17, p. 372.

7*,
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og som Control paa det benyttede Kvikselr e Renhed dettes

E genvœgt ved ~ til 13.5963

sarot Boraudets Volumina r ed forskjelligc 'I'empera turer til

and, as n test of purity, the specifie gravity of the mer

eury at ~ was fouad ta he 13.5963, and

the volume of sea-water at different temperatures -

I
t 1 0 ! .. 1 3 i IJ 1 17·) 1 ac

Y, al 1 I l ' ooooool l '()(M)J08I I '()(M)79.1 1.a: 1 6H~OO~60~I:·~:;

Til Udje vning nf den cfter disse Obeervationcr op
truk nc Ourve har jeg benytëet de mindste R radraters
"Ietbode, idet jeg bar sat Ligniugen for Sovendcts Velum
ved t· under Formcn

F or smcothing the eurre laid down from thèse obser
rations, 1 adopted the method of the leest squares, gm ng
the equation for t he volume of the sen-wuter nt t - th e
form -

Betîngelsesligningem e blive

u+ 4 b+ 16 c-O.OOIl077 =0
a+ 8 b+ 64 c - O.OOOo9H25 =0
0+ [3 b+ 169 c -0.OUOI2723 =0
(r+ 17 5b + 306.25c -0.OUOI48857 =0
a + 20 b + 400 c - 0.00016135 = 1)

The conditional equations will he -

a+ 4 b + 16 c - O.000077 =H
a + 8 b + 134- c - O.OCMJ09925 = 0
a+ [3 b+ [69 c - 0.OU0 1 ~7t3 =0
0+ l7.Db + 306,~f>c- 0.000148857 = 0
a +20 b +4-00 c - 0.OOO lti 135 =0

bvoraf Syetemerne from which are deduced -

5a + 62.5 b+ 055.25c-0.OO06 13687 = 0
62.oa + U55.25b + 16132.37c - 0.008588 = 0

950.250 + 16132.37b +286702 c - 0.1392[35 = 0

ba + 132.5 b+ 95b.25c - O.(,llJOG 13Û~7 =()
62.5a + 955.25b + lGI 32.37c - O.ooR588 = 0

955.25a+ 16132.37b + 2813702 c - O. 13V2135 =0

som ved E limination givcr end these equations givc by elimiu ntiou

(~= OO527328סס.0

b= 0.00000ü17375
c z: - O.0000ùU037511.i

ct= 0.OOUUô27328
b= O.UOOOOlil 7375
c= - O.OUOOO003701û

eller ved Afrunding cr. rounded off,

V,= 1+ O.ÜUUU52733t+ O.OUUOO61738t~ - O.OOOfJOOO3752tJ • Vl = 1+O.000ùb2733t +0.000Uû61 738tt - O.t)U()(J(X)().'l752tj
•

Eûer denue F ormel bar jeg bereguet folgende Tabel,
hvori Scenndcts Volum findcs opfort fol' lwer hel Grnd
ogsaa for Tempereturcm e onder 0", uagtet Formelens Gyl
dighed fol' dette Strog ikke el' stottet vcd nogen Observa
tion.

By méans of th is formula 1 dctermined the resulta
set fort h in the followiug Table, which shows the volume
of sea-weter, computed for e\'ery degree, including temper
atures belcw 0-, altbough the applicability of the formula.
to the latter bas not been asœ rtained from observation,

v, 1 t" ! r , 1 t" 1 r, t" ! V, 1 t"
1

V,
1

t" V,
1 ............ """ --. 0.9 9989 5 1.0004. 1 q 1.00 185

- - - --
-3 0·99 9 90 6 1.0005 3 15 1.0020 5

- - , _._--- -- - - - -
- , 0.99992 7 1.0006 6 ,6 1 1.00227

1---
- 1 0 ·9 9 9 95 8 1.0008 0 17 1.00250

0 r.ooooo 1 9 1.0009 5 17 ·5 1.0026 1

1 1.0 0006 1 10 1.0011 1 . 8 1.002 73
- - - - - -, r.ooor j 11 1.00 12 8 ~ 1.00'97--

3 1.00021 " 1.0 0 146 20 I.00J 2 2
- - -_.-.--'

4 I .OOOJI 13 1.00 16 5

1.002 50

I ·OOOQ5 17 .5 1.002 61

1.0011 1 18 1.002 7 3

1.0012 8 19 1.00297

1.00 146 20 1.003 2 2

1.00165

1.00080 17

l.0002 1 12

r.oooj r 13

1.00000 Q

r.ooooô 10

1.000 13 II

0.9998 9 1_ ,-5 + _ , _.000_,-, _1 -!~ 1. 00 18 5

0· 9 9 9 90 6 1.0005 J 1 15 1.0020 5

0.9999 2 7 1.0006 6 j- 16 1.0022 7

0.99995 8

o

,
3

•

t "

-1

-,

-.-
- 3



Til Sammenligning bidsettes ber de af E kman fundn e
Ve rdier (or Volumet :û 4 Vandpreeer A, B, C og D ai

15-
respective Bgenvœgter ved If)G1.01603, 1.01982, l.U2306,

og 1,02695.

53

For comparison with these figures. are annexed the

values found by Ekman for the volume of .. samples of
. 10"

sea-weter, A, B, C, and D, thei r specifie grnvtty ut If>.

being respectively l.U16U3 ~ l.UHl82. 1.02306, and 1.U2690.

t " V. nf A- I VI nf B V. af C 1 VI nf D
. -- - - _ • . #.- -- - . ". . - .

-5 1.000145 1.00006 1 0 .999983 0·999 9° 2

-" 1.0000 87 1.000020 0·999959 0. 99989-1-

- 3 1.000044- 0 ·999994 0·999948 0 ·99990 ..j.- , 1.0000 15 0 ·999983 0·999953 0.999922
- , 1.00000 1 0·999985 0'99996Q 0·999955

0 1.000000 ' .00000o 0. 00000o 0.00000o, 1.0 000 19 1.0000 35 1.0000 43 1.00006 2, 1.0 00047 1.0 000 83 1.00 0 100 1.0001 36

3 1.0000 96 1.000 14 2 l.ooo r6 8 1.0 002 20

" 1.000 15 4 1.0002 13 1.0002 -1- 9 1.0003 15

5 1.000223 1.000296 1 1.0003-1- -1- 1.000-1-2 1

6 1.0003° 5 1.000390 1 1.00045° l.ooo53ï
7 1.0003 99 1.000-1-95 1.000 56 7 1.00066-1-

8 1.00° 50 4 1.0006 12 1.00 0696 1.00 080 1

9 1.0 006 21 1.0007 39 1.000836 1.0 009-1-8

ro 1.0007 49 1.0008 77 1.000985 1.001104

" 1.000888 1.00 10 26 1.00 1145 1.00 1272

" 1.00103 8 1.00 1185 1.00 13 15 1.001449

' 3 1.00 1199 1. 00 13 5-1- 1.00 1495 1.00 16 35

q 1.00 137 0 1.00 1533 1.00 16 83 1.001 83 t

' 5 1.00 15 5 1 1.00 17 19 1.00 1880 1.00 .2 0 38

,6 1.00 1741 1. 00 19 25 1.0020 85 1.00.2250

' 7 1.00 19 -1-3 1.002 13 4- 1.00 22 99 1.00247 3
, 8 1.002 153 1.002353 1.0025 20 1.00270 5

'9 l.00237 3 1.00258 2 1.002749 1.002Q46

'0 1.002601 1.002 8 19 1.0 0 29 8-1- I. 003 1Q5

" 1.002 8JQ 1.003°0 2 1. 00 3227 1.00 J 453

" 1.0 0 J 0 85 1.003 J 21 1.00 347-1- 1.00 37 19

'3 1.00 33 to 1.003 588 1.00 37 28 1.00 399 3

'" 1.00360 2 1.00386 1 1.00398 8 l. ooP j5

' 5 1.003875 1.00·P-I-4 1.00-PS3 1.004565

to
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-"
- 3- ,
-,

o

,
3

"5
6

7
8

9
00

"
"' 3
q

' 5
, 6

' 7
, 8

' 9
'0

a r

za

'3

'"'5

V, of A

1.0 00 145

1 .0000 87

1.000044

1.0000 15
1.00000 1

' .00000o

1.0000 19

1.000047
r.ooooçô

1.000 154

1.000223

1.000305

1.000399

1.0005°4
1.0 0062 1

1.0 007 -1- 9
1.0008 88

1.001 0 38

1.00 1199

1.00 1 3 70

1.0 0 155'

1.0 0 1742

I.OO 19 H

1.002 153

1.002373
1.0 0 260 1

1.00 2839

1.00 308 5
1.0033 40

1.003602

1.003 8 75

1-~ of B
•--=

1.00006 1

1.0000 20

0 ·9999 Q4

0 ·Q99983
0 ·999 Q8S
0. 00000o

1.000° 35
1.0000 83

1.000q2

1 .0002 13
1.000296

1.000390

1.000 4Q';

1.000 6 12

1.00°73 9
1.0008 77
1.001 0 26

1.00 1 18 5

1.00 13 54

1.00 1533
1.00t j l 9

1.00 1925

1.002 13 4

1.0023 53

1.0025 8 2

1.0028 1Q

1.00306 2

1.0033 2 1

1.003588

1.00386 1

1.00-1- 144

0 .999983

0 ·Q99959

0 ·999Q.t8

0 ·9QQQS3

0·9Q996 9
1.000000

1.0000H

1.000 100

l .o()0 168

1.0002 4Q

1.000 3-1-4

1.000450

1.0005 67

1.0006 96

1.000 836

1.000985

1.0011-+5

1.00 13 15

1.00149 5

1.001683
1.00 1880

1.00 20 85

1.0022 99
1.002520

1.0027-1-9

1.002Q8 -1

1.00 J 227

1.00J H 4

1.0037 28

1.003988

1.004253

V. of D

0. 999902

0. 99989 4

0·Q99904

o·9QQ9 22

0 ·999955
1.000000

1.00006 2

1.0001 36

1.000220

1.0003 15
r.ooo.p t

1.0005 37
1.000 6 6-1

1.00080 1

1.000Q48

1.0011 04

1 .0012 72

1 .001449
1.00 16 35
1.0 0 1831

1.002038

1.00 225°

1.002473

1.0027 0S

I.002Q46

1.003 195

l .oo H 53

1.0°37 19

l .ooJ Q9 3

1.004275

1.004565

For den nf mig underscgt e Vandpro ve I er efter de
torheu beskre vne Observn tiou er fuudet E gen vœgten l.02G91

ved '1
1~ .~~ l'lier 1.027 U7 reduceret til ·ll ~·. . medens Ekman

j .~ ~

for Ynndprovcn D har fundet Egeuvœgten 1,02mli) \"("<1

~ ~: , og det fremgaar sanledes, at Und ers ogelseme for disse

Ynudprovcrs Vcdkonnneude niegct godt kunne gjores til
Gjonstand fol' Sa nnnenligniug. En saadnn Srcumculiguin g
viser let, ut der P:l..'t aile Puucter selv fol' 'I'enipcmturcru e
under cr existe rer en t ilfredsstill ende Overe nsstemmelse,
idet DitIerentsern e i Regclen ikkc overstige 0.00001 og for
de hoicre 'I'emperaturer, hvor de autage sin sters te Vœrdl,
kuu gan op til cmtrent 0.oooU25, en Uovereusstcniruelse,
som, uaar H ensyn tages t il F ors kjellcn mollem Vnndpro
vernes E geure gte r, end yder ligere kan rcduceres. Med de
ovenfor nœvate ai andre Chemikere udferte Uuderscgelser

Accordiug ta the' observations prc viously descrlbed

the specifie grnvity of su nple 1, wus. at }~::~ , 1.0:2691 , or,

1-°
reduccd ta t~. ' I .U:!7IJ7, mul Ekm:m fouud the speci fie

) ' plo·
gravity of snmple D to be 1.tr-ü9" nt ft)~ H ence the l'e-

sults . so far at leest Ils thcse sr unples are coucemed, very
wcll admit of being compared : sntisfactory agreement exista
even for temperatures la-low Ir , sirice the difference does
Dot as a rul e excecd 0.0000 1, nnd for the higbest temper-

~
atures , at whicb it is grcatest, it amouuts 10 only

. 0 .000020; na)', these figures mn)' hl! sti ll further reduced

i
by tnking iuto account the specifie grnvit ies of the samples.
' Vith the resulta of the ubove- mentioncd obser vations in
stituted by ether chemists, tbosc hcre described agree
but îndiffereutly. .éccording to the formula dednced br



stemme de ber bcskrevne Resultater kun maadcligt ovcrens.
Helge den nf Wnckerbarth cfter Ekmans Observationer
beregnede Formel el' Temperatureu for Tœth cdsmaximum
bas Sceand nf Egenrœgt 1.02701 = - 4" O·!, medens Lig-

d V
nin gen dt =0 mcd de nf mig fuudne Coefficienter gin'!"

'I' empe rnt nre n - 4,"45.
P ria G rund nf denn e gjenuemfortc Uvereusstcm melsc

mollem Ek umns o~ mine Resultntcr. lmr jl"g: ikke Iuudet
det fomadont nt lestemme Udvidelscn nf Ynudpro ver af
lavere Ef!t·llva-gt . men hnr udcn vider« au vcud t Ekmnus
Observatiouer pna de Inn Puncter, hvor jrg t il Reduction
af de pan. den uors kc Nordbevsoxpoditio n afin-ste E gcn rre g
ter har hnvt Brug for dom. Yod Hjrelp nf dl' ovenfor 01)
forte v e rdier for Sovnndets Yclumina ved fcrs kjollige
T empera buwr knn mau nu lx -regne de Oorrcctioucr. hror
med de red vilknnrligc 'l'erupcraturer nriu-ste E genvœgter

. lï ,~;')

maa forbedres fora t reduccrcs til f7,~5 Ocrrectiouerue ,

bvori ogsnn in dgnnr et L ed, der nfhœnger nf A rœomet re nes
Udvldelsœcoefficient,' f indes snnuneustilledc i uedenstnneude
T.bel.

A , W uckerbartb from E kmnn's obsermtions, t he tempera ,
ture for th e maximum deusity of sea-wnte r with n speci fie

f 7 h h ti .trgr:l.\"it), 0 l. H270 is - 4.'"'04, w ereas t e l'qua 1011 dE =0

gir es, with illY cocfficieute. a temperature of - 4:4;'),

Relying. then . 0 11 t he close agreement hotween
Eknmn's resulte and my 0\,11. I 1I:I" c not determined
the expnusiou in snmplos of sen -wn ter with a lower
specifie gravity, but han ! ndoptcd Ek man's observations,
for reducing. wbeu ncodful. the specifie grnvi ties ree d 011

the Xorweginu North-Atlantic E xpedit ion , H)' llW:lIIS of
the values, tabnlated nbore. for the volume of son-wnter at
different tcuipemture s. tilt' corrections which serre 10 reduce

1 . t 17:5
specifie gravities reac a t any glH'1l tempem turo ° 1- 0 _

1 . n

may be couiputed. These cor rect ions, iuto which .the coef
ficient of expansion of t he nreometer' entera ns a factor ,
are given in the following T able,

to !Correcticu 1 to !Correction to ,Col"rpctions 1 to 1Corrections
,

0 1-0.002 2 4 r z l - O'OO 'O> 0 -0.0 0 2 241 " -O.QO I0.t

2 1- 0.00214 I ~ - 0.0 0 0 69 2 -c-o.ooa ra ] q - 0 .0 0069

16 1 - 0 .0003 1
,

, 6> - 0 .0 0 2 0 1 > - 0 .0 0 2 0 1 : i - 0.0 0 ° 3 1

6 i - 0 ,00 183 : 1 8 i 0 .00011 6 - 0 .0 0 . 83 1 . 8 . 0 .0 0 0 1 1
1

8 ! - 0 .0 0 16 1 ; 20 1 0 .00°56 8 - 0 .0 0 16 1 2O
1

0.00°56

ro I- O.OOIH; io -O.OOI H .

Htor den Tempemtur. bvorred Aflœsuingen furetage s,
ikke fjemer sig, rueget Cm Non ualteuipe mturen l 7,·;'). kan
disse Oorrectioner, der str engt t.'lg('t kun gjœlde for Sorand
ar E genvœgt omkring 1.027, ogSo'l.a uden uirerkelig F eil an
vendes fol' Vnndprorer cf on derfrn tennuelia forskjollig
E genvœgt . H ,'ol' tll'rünod d('1l 'l' ellllJ('r ntll1', itl"Ol" ' l'I l A tlll'S
ningen fon 'bgl·s. iigg:('r l:l.llgt fl'n 17,"b~ cre disse Cor1'(-e·
ti ouer kUII gyldig<, for (·t Ill ('gl't hl'g:l'a'miset Ill tt.·1'm 1.

E ft l'rnt So'tn ie(h'S dl' :ltia'SÎ(' E g:C'n\-:..:;ter "et! Anbrin
gelse nf liis.w Con~ctione l' (' l' e n·ducel>t"l1.. t il Xonualtelll
pe raturell. st:l:lr (!t't l'JIlInu t ilb:lf!l' :lt hefrie dem fol' de yl:'d
de bell)·ttt't!t! A m'onwtl't' h('t'tt'Ild "" COIISt:lllt.. Ft·il.

T il AtlœslIing" a f saa gotlt SUlll aUe p:la E XllPllit iollell

bestemte E gC'lII":l'gtt 'l' ill'uytte(\es 1;:1\11 3 Al'œolllctn' ~ 10 l'n:l
f0l'Ste T ogt og- <' t paa <\l' tt.l sitlsu>, At' (\c to f01'st M'mte,
der af S"l'mIst'n for U(lrei sl'll \"a 1'c mh'nlgte :If de on-ige,
fordi de bavde .ist sif! at stellllllC So-erdeles .el o"e re ns, el'
desrrerre det cne Sl"m're ble'fen knust. det nndet er euduu
i Bebold og el' s:lmmen mN1. det pa:l sidste T ogt benJttede
bleven col"rigeret nf mig:,

t Som laadall benytteùel U,Ü'JlJ02 li,

W hea t he tempemture is not far remcved from ti lt"

normal temperature, 17: 5. tbese corrections. wbich. strictly
speaki ng, npply 0111)" 10 sea-wnte r with a specifie gra vitj
of aliout l.Ù27~ ma)", without iuvolviug any npprecinble
elTOI' in th e result. be Iikewise ndopte d for samples of
water whose specifie grnvity differa considcmbly fl'olll t h:lt
I.'Xpl'cssl"d b)' tl l{' :lhon~ forilluln ; but whcn, 0 11 th(> otlwr
h:l.1l(l. tll (> Willpera t lll"(' at ,\-hich tlw Slwcific (,'1.'a ri t)" is r t':I(l
and that of 17 , ~;') lie far a}lal'l the iuter":ll for which tht'S{'

corrections will S('rn' is hut \'el")' lim itE'd.
Aft l'r retl ncing: li." ll1<'nns of tileS(' corre<:t ions th!!

sJll'Cific 1!l':I\·it it-s to th(' nonn.'tl temperatl1r e. the rt' st ill
rl'lllains 10 ('limÏ1J:l t t· tlU' coustaut ('n 'or of til(' :lr('oll\('t(>l'.

F ol' l'ending alnlOst fIU of th e spt·citic gTa"it ips detl'rm
illed on t h(> }~xp l' (l i t jo ll ~ onl) ' B art"ometel'S w('rc m:ult, us<'
of, t \\'o on the firs t cruise mul onE' on t ll(' t\\"o l:J.st, Of
t he t wo fOl'llwr . which . h:l\'ing b(,l'II round to :I.(!l'C'e unCOlll
monlr weU, ],fr, S "endscu had selecu-ù }Il'(>\'ious 10 his
departure, one \'fUS unfortunatel)" aft('rwards bl'oken ; th t>

other is still in perfe<:t order~ an d was, togl'ther with that
made use of on t he last 'foyage, correeted h )" Ill)-self.

1 Tbat adopt ed ",as O.OOOO:W.



Correctionernes Beste mmelse udfcrtes r ed Hjœlp nf
Vnndprcveme 1 og VII, hvia Egeuveegter tidligere ere he-

stemte t il 1.02691 og 1.02669 ved 177 .•~ . For det p.'l&
l ,· 0

forstc Togt nnveudte A rœomctc r erho ldtes saaledes pjeuueui
Ô A ûœsnlnger i 1 Oorrectioucn ~u,00023 og gjennem 12
Atlresningcr i VU ligele des - U.UOU23. Paa snnnne Mande
bestemtes det mulet Arroometers Correctionor l'cd 5 Aflœs
niuger i 1 ti l - UJ)IJU37 cs ved 8 Atlœsuhurer i YII til
-0.00038. Under disse Attœsnillg:cl' var Vrcdsken nltid
bmgt t il 17:5 l'1IN' cu llU'ge t ruerl iggende 'I'emperetur,
hvorfrn Afle suineem e citer dl' forhen gjengivne Ccrrectio
uer reduceredes t il Normnltempernturen. Ujeuucm flere
Rrckker Athesniuger i Ynudprovcu I ved forskjellige 'l'cm
poratu rer har j (~g til lige torvisset mil; am, at den vell RI'
rccuiug nf Oorrectioustabollen beuyttcdo Ildvidelseseoeffic ient
tor Ancomet renc cr pnsseude ralgt,

H cnncd er givet de fornodnc Dntn til Reduction nf
III' pan den ucrs ke Nord hnvscxpcdition atlrestc EglHl nl'g~!r,

og jog ganr derurest over ti l Bestemmclsen a l' R ohuioncmo
mollem Saltechnltcn, Ohlormœngden og Egen vregteu .

T il Bcsteuunelse al' Sa ltmœugdeu bar, saavidt jeg vcd.
t i111igcrl' kuu ":t'ret uenJttet den simplestc )1 l't itode. best'la
t'lUll' i A fdmul'uing nf Vmulet og Rt'siduet s l'olTing \'l'll l'n
passt'mh1 'l\'llllwrntu r, som nf tle forskjellige Chemikere el'
blerell ,:algt noget forskjelligt l'l'a Iflw - ISO·, UemHI
:'\h ,t hudc Imr jeg illlidlertili nf f1 cr e Grumle fuudet lillct
tilfrNIs.o;tillcllde, hnul man OgS;l ;l pa:\ F Ol'hnaml m:ta tt e '·ente.

E ftl'r G r:thlllll i og andre t 'lue r ncmlig dcu smt lsure :\lag·
lU's i:l, om h\Ois l'ilstt'tlem 'rplsc i Somndet d{'r H' } ikke b u

n ' is<'s 'l" ' id, fOl'st n-d l'Il 'l'emperat llr a f O\'er 2UO~ sit
sidste Molek)"1 Valld, ml'lh'lls 1Ililn pmI. tien audcn S i<!e
al1el'l,de ,'cd en 1' 1.' lllperatur af betJdeligt under 2UO~ lllna
hl'ti:ygte eu dcld s D ecomposition al' tien i Sa.lte nc t ilstedt,
n t' n ' lUle Chlol'magnesium. El'ter de F orsog, som j eg nn
st illl'<1e, \'iste 1Il't si,,;, at Saltl'ne seh' eltemt m're tun-etle
ca. 20 'firner i L ultb;\d n 'Il en 'l'Pltl)ll'r:tt ur fm 17u~

ISlJ4 end nu indeholdt ikke ubdplelige ) Iœugdl'r Y:md (om·
krin~ la Mg-r. Pl'. Gr :-;Illt), IUI't1<'lJS tle w n l't1e \'ed lidt

b\"l'l"c Tempel':ltur imleholdt noget ml'n', Samtidig untll'r·
so!:->1:.cs ogsna Saltl'IHl paa fri Magnesin, hvol"\'ml jc~ i :-; t l'id
llll'il a'hlre AUg'Ï\'elscr f:u ult, at tic Ill'sta ndig st;lh, \'ed Tor
ring' n '<l 160" til 170" Îudllholdt ll\'l'lltet sto re Q\':lut itete l',
S:llla t der tor hn"lt Gr. to rret Salt fandtes en :\l ag ucsia
lll.'\.'ngdc t ilstnckkelig t il nt neutra lisel'e oye l" 2U .Mgr. Hel (n 'tl
Ton ing' n >d 1 80 ~ fmltlt j eg: l'ndog en eukelt Gall~ .,lU :Mgr .).
1k-sU'lllllwlsen af den ft;c :l\1a,.."1lesia forctoges \'ed 8.'1ltencs
Oplosning i en afmaalt Mœllgde ti tre ret S,·ovlsyre og der
pan folgende Retitl'ation met! for tyndet Natronlud .'If be
kjendt Styrke. Vcd A nvendelse af RosolsYl'e som Index
l'rholdtes her en meget skarp E ndereaetion.

1 Phil. Mag. J . 6 _ 422.
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T he determiuatiou of the corrections was perfo rmed
with the water of samples 1 and VIl ~ whose specifie grav-

ity at -~~ ::~ hall bcen fouud tu he respect irely 1.02691 and

1.tJ2G6û. F or the urco metcr uscd on the tire t voyage, 5
re ndiugs with th e water of s.uuph- 1 gave the correct ion
- O,OU023, and 12 rcudinga with t he wnter of snmple VII
likewisc - O,UU023 ; in the same mnu ner , t he corrections
for the ethe r nreomctcr wero dotcnnined, by 5 readings
with the wnte r of s ampk- 1. to Le - U,U0037, and. by 8
readines with the watcr of snmplc \"11. to bl' - u,uou3S. F or
tln-se rendings. the riuid wus :llways bronght to 17.w fl, or
as nen r thnt tempcruture as Jlossihll" the readi ugs hnving
in thl ' lntter cnsc tn lx- n-duced. h~· menus of the correc
t ions given nbove. ta the um-nml tvmpemtn re. Scvernl
series of rt':uIÎllg's with th o wnter of semple J ~ a t. diffl'l'l'ut
tempemtures . couviuccd nu- thnt t111' coefficient of expnn
sion for the ureo mctcr which 1 lsul compu ted for prepnr
illg the 'Iubk- of Corroctious WIlS pmctically correct,

H nving ne w spocifiod tlu- dntu lLl!cessa ry for roduc ing
the specif ie grav itics l't'tltl 0 11 the Norwe ginn North-Atlantic
E xpedition , I slmll procoed to determine t he rela tion be
tWCl'U the specifie grn vity of seu-wnter and the umou nt
of salt and chlorinc it contaius.

F or dotenuiniug tlu- «mount of salt, the only method
formcrly reso rted to was, sa 1:11· as 1 am a.wtll'e. the sim·
pll'st. viz. that of l" 'aporatilll; tl ll' wate l" tlud th('u drying
the 1"('sillue at a prOpl'l" w mpcratll re, whic h has Lccu "llr i
ously lixct! hy ilifil'1"l'llt c!Jemists at l'rom 1500 1.0 180 ·.
T his llll'thod, howl'I'cl'. has pl"On'd in several l"l'sJll'cts de
fectiw~ as W.'lS im!t'ed to !JI' t':q)('cu'd. Accordiu/! to Gra
ham l and ot1It'l"l'l. slllphatc of lll:lglu·sia. the pl"l'SellCC! of
whic h in St'Il-wa~'l" c;m h;mlly tlclmit of doubt. d Ol' S 1101.

JlIl I1. wiUI its 1ast molt'cull' of w:ttt'l" t ill l'XllOSCd to :l. te mp
(,l"atul"t' of mOl"C than 200" Whl" '(':l ~. on t1m othl'r hl\ncl ~ it
is h i~hly pl'oimhll' that pll1t i:ll tll'composition of t lw chlor ide
of m:lj!lwsilllll colltaÎlll'd iu tlt{' snlt t ak('s place cOllsidcr ·
.'lhl)" ucl ow 21)lJ ", E n 'Il :l f~' l' tl w ~alts hal! hel'Il t1I'ÎI'd for
about tu hours iu an :lil'.imth at a tt' lllpcratUl"e of 17w 
18U-. thl'J Wl'n' st ill l'nu ncl to conta iu. aCCOnlilll! tu illY
l'XI H'I.'inwllts, ri consil1l'l"al,lc ' llu:lllti t)" of water (about If> ·'~

s.'l lt l it' )" l,.'Ttllllllll') ; th·il'd at a lower te m['lCl'3tul'e, t he
:1l1l0Ull t was Sûlll cwhat I.m'nter. 1 a lso teste d t1le salts for
fi.'('{' 1U 1lg llt'si a ~ and fouml. in tlïl'ect opposit ion 1.0 Nll'lier
stnkml'llts, that. cvell will'n t1ri l'ti at lGO"-17U·, they in·
vuri nbl)" cont.'1iued a \"Cr)" Ia.rgl! nmount , the qu an t ity of
uJ.:lgu('sia tu 1' \"Cry gramme of dril'<l s,'1 lt bt>ing suftic ient to
n(>utra.1ize mor e th an 20 · "" Hel (one<>. when dried al. 18()-,
e, en .,I0 ·"~). F or t11'te rmining thc f)"('c magnesia.. the s.'Ùts

w<'n' t1issoh·cd in n gi"l'Il qu:tntîtr of t it rate<l !m1llhuri c
aeid, and the fluid t hel1 retit rate tl with dilute soda-Iye of
known strellgth. W it h 1'0solic .'lcid as the index, the final
l'eact ion was very dt'cided.

1 Phil Mag. J . 6, p. 422.



F orat uudgna de her omtnlte F eil, benyttedes t il B e
stemmelsc nf Baltmœugdeu i Sevandet felgendc Fremgnngs
mande.

I en med te tslutte nde L ang forsyu ct tyk, veiet P or
cellai ndigel indveiedes 3U til .Iu Gr. Sovand. som nfdunstc
des pnu Vnndbad. E ftem t Snltcue varc nogenlunde vcl
terrede, ophcdedes Digelen nied Lnaget pan ca, 5 Minut ter
over en Buusens Lampe. nfkjalcdes og H' iedes Jlann)'. D er
efter bestemtes pan den forud beskrcvne ) lnadl' den vcd
Decomposition al' Chlormagucsium dnnnedo fi-ir- :\la gnpsia,
hvorved de t il Beregni ug nf den smnle dc Snl tgclmlt for
ueduc Data crboldtcs.

I t'II tidligere Afhnudltne ' har .i l'~ pnnvist. at Cnr
bonaternc i Scvandet vr-d K {JI,will;! omsn-tter si;; til kulsur
Magnesie. som \'\'11 I nddnmpuing clle r undcr cnhvcr Om
stœudighed ved U}mIllillg ('ft l'rlnd!'!' Mngues in og mnu
skulde altsaa strongt ta get for den snnlodes dnnnedc D el
af den trie Mngnesin heregm- PU auden Correctio n end for
den ved Decomposition nf Chlo nunguesium dnnnede H oved
rnœngde. D en Feil. man lx-ganr. ved nt undlad e det te el'
imidlertid bande ]II('g('t na-r consta nt og desuden snn Iiden,
at den lH1l'u \" idl'rp ka ll Iwg1i ,!.!;l'1'l's. idl,t deu kUll bidl':lg'cr
til at fOl'lII imlsh den samll't](. Saltgch:llt llll'd omkrill g
0,0015 0,,,, Oct el' snnlel1('s fltlt1stx lldig tilstr:l.'kkel igt t i1
den \'ed \ ·l'inillgl'Il fundnl.' :Ua'll.l!(le torret S:llt at addl'n'
1.375 Gangl' dl'll H'd '1'it l"I'r inl;('n be:'ltcllltl' ).I:t'Ilf!dc fri
Magnesia for af lh,t saa!t'dl's fl'l'illkonlll{' 'l'al at ben-gue
Saltgeha lh' n i P roc<'nt ('r,

:i\Iod denne M<'thOlil' kali l!Pr (log l'l'ises I lHh-endingel',
idet det klllll1t' bl' fl'~'gtp-s , :lt mindl't, Q\':lnt itetl'l' Chlorna
t r ium, Chlol'llmgnl'siulIl elll' l' Chlol'bliulll und!.'r GIOllniugl'u
kunde fOI'f1ygtigl's, 1'11<·1' :lt <' Il 1h'l al' den :'l \'Orls lU'P :i\Tng
nesia H't! l\l'li llPil' l'ellllll'l'Mlll' kUl\lIL, dpcoillponen's og
gi\'e Anlt'lluing t il 'l' :lh af :;)Œrls)Tl'. ::\1:111 kan imilllel't id
let fonissl' sig Oill. nt tid t l' \'NI AnH'mh·\sl' Hf{'n tyk l'orCl'l
lailldigel Hwd ta' tsll1ttendl' L:lng' ikkl' i)l'vil"1, ('l' Ilogl'n l''<'il
af Illa"rkhar I lHlIi,rl\d sl'. ~aah'dl' s f:mdt ,il'g, :lt 1.:2 (i l", :lf
en passl'util' Blamli ug: :lI' Ch\ol'kalinm og Gh\ol'li:ltriu lll n ,d
1J/ J 'l'im l's sta 'rkl'st lllulig Glodllillg' 0 \'( '1' l'li B lI1 lS('IlS L:llll\1('
i den Salllllll' D i,l!l'J. som je!! hl'lI,rttet1I'. til lllille :'altlwst l'llI·
lUelser~ kuu tnhtl' 2 )'Igl'. i Ya'ltt. det \'il sigl'. Blnllditl,!!l'll
tabte \'ed Uimlllingl'n ikke tiilt1t (J.1 ,l )lgl'. Pl'. ;l )'Iîllutter.
Ligeledes panl'istl's \'l'd B('stpulllll'I:'le :lI' Svods,rre og ~I:l g'.

nl'si:l s:l:lH'l i tld hl'lIyttl'I1t' Sm'aml som i tll't qlot11'{h'
R esiduu m, nt 1lI:l1l s{'h' \·l'lI l'Il IIll'gl·t hllgl'l'{' for t:'l:lt G-llJd.
ning end IIpl!. dl' I" udfonh'l's tOJ'at :'lk:i tl:~ fllll\sta'lI(l i" \':Hltl-o

frit Salt, ikke risikel'('r noge-n skadelig F eil fora n1ediget
l'ed F orfiygtigelse af Chlormagnp:'lium l'11er Decomposit ion
aI s\'o\,lsul' l\Iagllesi:l.

1 ~Om Ku ls)Tcn i S~l\'alldet" Side 40 l'lVCl'st,
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ln order to gunrd against the ubove-mentioucd errors ,
the following mode of operation was adoptcd for dctenuin
in g the nmount of salt in sen-wnter.

F rom 30,-' to 40 '-' of sea-wnter werc introduced into
a thick porcelain crucib1e of known weight, furuish ed with
n tigh t-fittting covcr, and cvapomtcd on a wnter-bath. So
soon as t1w salt wns sufficieutly dry, the crucihle, with the
COH' r ou, wns hcnted fol' nhout ô minu tes OH'}' one of
BUnSl'lÙ gns-burnors. thon cooled and wI' iglw<1 with it s
conten ts. 'l'lw frcc mngucsin Iiberntod by the decompoei
tio n of the ch loridc of magnesium wns 1I0 \\' dotennined in
the mauner prcvio nsly describ cd, and the last factor neces
snry for computing the total muount of salt nccordi ngly

found.
I n n former pnpl'l' 1 1 drew ntteu tion to the fuct, thnt

the cu-bonates pre sent in scn-water ru-e tmnsformcd during
the Ill'OCl'SS of boiliu g into carbo nate of mngnesin, which
nft er ovnpomtion. or. at lenst, 011 t h" salt bciug t horoughly
heated. lcnvos a rcsidue of nmgnosin ; nnd hcucc the pro
portion of free rungucsia thus formed would, stt·îct1J spenk
ing. S('l'IU to iuvclve the ueed of fi correction different from
that ndopted for tho pr incipa l nmount liborntcd by the
deco mposition of th e> chloride of magn esium. B ut tue errer
which arises fro m npplyiug th e sante correction to beth is.
ou thl' one h:l11<1, H'l'Y Henri} constant.. nud, on th e other,
so slllaU as to admit of being: snfely iguol'ed, seeing: that
it n ,duces th e totnl alllount of s.,lt oilly about 0.0015 pel'
cpnt. It is, thl'l' e1ol"t" :llllply sldlicient , if to the amount of
dril'd salt found b)' weighill,!! he ndr1m1 1.375 t inH's th e
alliount of th e fret' lII:lp l{'sin dl'iel'millPd ùy titmtiOIl: th p
nglll'l' thus oht:lilwd ,,-ill wne to cOlllput e the pl'l'centag('
of salt.

Th is lIlt'th0l1 cer tainly is so fa r Opl'lI to ohj('ctioll ~

that smnll qmmtities of chlor idp of sodium. chlol'itle of
magnesillm, or chloridl' of jlotnS:'l illlll lllay he yolatili7.l't1
dur illg th e procl'ss of \lP<lting. or sOllle pOitioli of the sul
phatt' of mngup:'lia be tlecomposl'tl :lt the h igh tl'lllpemtUl'e.
:md th u:'l occ<l!;ion n loss of su1phuric acit!. 'l' he l'rro r,
1Iowel'(,l', nr isillg fro m th is sourcp will IlOt eXl'l't nn)' ap
Jl l'l'cinble illfluence on tL!' l'l'SUIt, prol'ided th e cr ucib1l"
tls"d for the operat ion be of thick porceluin. and hu\'I' fi

t ight·ti tting COH'I', 'l'hus, for iustnnce. r found tha t 1.2 ~1 '

of :1 ]ll'oport ionatl' ' llI i x t'tU'{~ of chloril\e of pot.'lssium muI
chlor il1(' of sodium. 011 bl'ing ]I('ated fol' thl' spaCt' of ml
hou)' :nul fi (I1lar ter on'r one of BUllsen's gns.hnr lll'rs in
tl ll' crllciLll' 1 hnd mwd for 1Il)' saIt'lh,tel'mill:ltioIls, lost
onl,)' 2 '"11 ' in wl'ight. or O.1 4 "~I ' l'ver} fl millutl,s. MOl'e
0\'('1', it was lll:luif('st on c\l't.erillilliug' th e sulphuri c ncid
and m,'gllesi:l hotli in thl' \l':lter itself nm1 in the hl'ated
re-:'lithlP, tliat , ('\'l'n in ti lt' P\'I'IJt of the henting-process heing
much more protracted than is lJ ecessary to ohtain salt free
from the sllltll1est t ra ce of water, no ser iolls error cnn
rf'sult from the \'olntîlization of chloride of magul'sium or
the decomposit ion of sulphate of maglll'sia.

t ~O ll the Carliouic Aciù in Sea- \Vater," 1' , 4u,
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At Methoden giver indbyrdes t'el overensstemmenda
R esulta ter, viser de ta1rige Saltbestemmelser, som udfartes
med semme Vf\ndpr0,er. Sanledes fandtes red neden
staaende F orseg

That the results obtained by this rnethod must be
regarded as agreeing l'err clcsely inter se, is showu by the
numerous salt-dete rmination s performed with the eeme
sa mples of water.

3.501
3.007
3.508

_ _ YIII 3.500
s.eœ
3.1>06
3.500
3.501

3.501
3.507
3.508
3.500
3.502
3.506
3.500
3.1>01

Pme. Salt II )3 .1>21>

)3.017

_ III ) 2.303

)2.299

IY )3 .386

)a"a8a

y )3.1>30

la"533

_ YI )3.276

13.279

P roc. Salt j
3.1> 14

YII 3 .M6
3.515

/3 - 9 - 13.1>14
Pel' cent. of Salt in II 1.cxc Pt'r cent. of Selt in VU 3.016

3.017 3.01b

___ ID )2 .303

• • \2.299

_ _ _ IY )3.386
.. .. )3.385

- -- YIII
_ _ _ V )3.1>30 • •

.. .. 13.533

j3.276
- - YI 3 oru

. - j ,

R esulta terne erc , som man sel', allerede Itel: teunnelig
"el ovcreu sstennneude, meu kuude vissehg gires eu eudnu
stcrrc X oiagtigh ed, om ruan vilde nrb eidc med noget ston -e
Quantit.t'ter Sovn ud .

l<' 0 1' Vnndproveme III og YII el' E genvregten l'cd
17: '5 . .
.[ ~ --: nllered e tidli gcre ved Hjœlp nf P yknometer bestemt
I.n

:)

t il respective 1.0173U og UJ2G60, fol' Yaudprovem e I V,
V, \ "r os YIII el" den fuudo n ved ejentngno A ûrcsniuge r
pan et nf de corrigeredo Arœometre. medeus den for P ro ven
II kun hlev besteuit n- d CH eukelt Aflesniug. Ligclcdes
bcstemtes hlt'g(·t cmhyggeligt sauuligc Ynndprovers Ohlor
mœngder. H crn f kan

Chlorcoeff icienten Saltnuengden=ë hlormfengljt'll

'I'hese figures, it will he seen. differ but lit tle ;'Itet·
se, and by iuereasiug the quautity of water grentcr nœumcy
could no doubt be nttniued.

For snmples III end YII. the specifie gm vity nt

g":.;:~ . respectivcly l,017iJ9 nud l.UtGG9, hnd been pre

viously detormlned br méans of the pycnorncter; for samples
I V, v, VI, and VIII. it was found br repeated rendiugs
of olle of the COITl'Cted nrcometers. whercaa for snmple
II it wns determined br one rcadiug only. 'l'he nmount
of chloriue, too. in cach snmplc wns cmefully dctenuined.
From th èse dnta IIIny lu.' coruputcd the

Amouut of Salt
Coe fficient of Uhlorine =

Amount ofChlorine

og aud tilt'
. Snl tmœugdeu

E eenvrestscoefftcienten = -~------
Cl Cl E geuvœgtcn _ 1

beregnes, snnledee som det el' gjc rt i uedenstaaeude 'l'abel.

Som det heraf fremgaar, el' bande Chlor- og E gen
r e gtscoeffi cienteru e til trods for Snltgebalternœ Forskjellig
1Il,,(\ overa lt meget r uer constante, saa at Vnriationem e

De" " "rske N...rd bll...upedlti nn. Tnm M ; CheUli.

1.02676

1

Amonnt of Salt
8 pecific Gm" it~'

of "1 of of of
ori,\c. l SaIL S pec..Grav.j Chlorine.
-

·947 l ---.:!·~ IJ I·9 1.808-- -- 1-.
.271 1 2.JOI IJ2 ·3 1.810

• 131.6 1.813.868 ~ J .J 86
._.1_ _ . ..

.956 3·5J 2 IJ2 .0 1.806
- -
.809

1
J.2 78 IJ 1.8 1.812

·9-17 1 J ·5 15 IJ I·7 1.805

.9J8 1 J ·50J IJ I·9 1.8081 .02655

1 .02669

Xo•

Doefflcieut of Specifie Hr:lXit~· =
3S set forth in the fcllowing 'l'able.

YII

VIII

Il

III
----

IY

v
YI

It tbus appears, that the coefficients botb of cblo
rine and specifie gravity, notwitbstandiug the differenee in
the pe rcentage of salt, are nlwnys "ery nearly constant;

•
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r imeligst bliver at tilskri ve Observat ionefcil. Som Oblor-
coefficient kan heref opst illes

1.809 + 0.00076

med en sendsynlig Feil af en enkelt Bestemmelsc nf + O,OO",t
og som E genvregtsc oefficient

131.9 + 0.008

nied en sandsyulig F eil al" l'Il enkelt Bestcnunelsc uf +0, 15,
Disse v.erdlcr stemme ismr for Oblorcoefftcientcus

Vedkommeude unnske n 'I urt-reus med tid ligero fundu e
Vœrdier, s nnledes lmr bande P orchhnuuncr 0;': Ek man i
~Iiddel Iundct 1.8 l l , medeus de nf A ndre opstillede E sen
vœgtscoefficîcntcr ovcmlt cre noget mindn- end den ti f 1l1lg

Iuudue.
Yed Hjn-lp al" disse Cœflicit'utl'l' ha r jeg nf de paa

E xpcditionens Togter udfortc Chlor- 01; g gt'IlHt·g.ts bt'st{'lI\

melser bereguet Vaudprovcmcs S:llt g-t'ltait 01; s nnuuvu nu-d
Originnlobservatiouerue opfrwt dem i Ilt'lll'lllit :la t'u tll' 'l' abel.

E gCIl \'tl'J!' tA,'l"IW t're i Regelen kun afla-stc nu-d 4 Deci
mnler, dot ;1tA,· er kun cpfort, hvor <Id Ilan ie l'Il Va'lù i nœr
5, san. at tlt,t kuude vu-re 'l'vi el umh-rknstct, om ,11'1' ved
Afr unding skuldc Icrmindskes ('11l'1' forhon-s. l 1(1' reduce

rede E genvrcgter tiudcs ligelcdes k1l 11 opfort 4 Dcclmaler.
hvcr dot udon Tvivl knude Ol fg-jol'l 's, t il hvilk eu Sil le
Afrundiugon skuldc tindc Sted . hvorimod der i modsat

F al d Og Sll :l tll'r 1'1' t ilfoict et ob' , De Itwd .;. Ll'tt'lPlt'de
E geOl"œgtt')" t'l'C :lth!'te pan. Ara 'o llll' t l't' , b\"is COl'l'('CtiOll
ikke cr bh'n 'Il lJl'stl'lll1. 'fi l Opt,'l;z(·ISl' :lf d(' t i! I ·ml ....l'

sogelsc af :-ialth(,ld igllt'dl'u rn'Sw lllu ' Yalllll' l'On ' r el' fO l'Ud<.'ll
tlet t iù1ig('n ' hI'Skrl'\"UI' , al' " I lle COllstnll'rt"llt,,, .\l'II:I1'3.t o~

s.'l.a paa ;.:rtllu!('n' V:t1ul oftl' l.H'II)"tkt dl'Il :l f E kman :l ll

gîme fOlt rinligl' ' '':llltl1It'IlU'r , :-;l 'l\l imiclll't"tic l ifolf!l' ti('1l Frl' Ill 

g:mgsmnatlc· , II\"l1rd tl'l' 1))-hlolllliugl'l' pila clen n"r~kl' E x
ped it ion fon 'tn)!l's, i kk\~ 1'J!lH'III' sig ti! Ih 'ug: \"t·tI st (ln,~ Dyb,

Vl,d Y(,h'iUil' al' P1"ol'(,SSOl' ) [ ohn hal' .il';: 1;111('t op
givet de tIIUI('l'SO,gle V:llulp l'On 'l's T t' lUl' ,'rat ur i Han't. 11"01'

\' ('<1 det el' IJh' \·<.'1l lIluligt o~S: I ,'l :It t ilfoie ('n Ruhl'ik for
deres E gt'lI\'a'gtel' nod dt'nlle l \ 'Ilt}lI'r at ur i F orhold ti!
l'l'n t Vand af 4-, 1 Ar dl' i l ' :lh ,>IlI'1l gjt'nginlt' Ohst'n a
tion er ere ,'lUe illdtil :\0" 1.19 mlfflrw Iln,'l Isto To.gt :l1'
Svendsen , aile rra U U ti! 22;) J'na 2dl't 1'ogt nf mig, de
o\Tige l'r l' Il(lfor tl' paa si,ls t.l' 'l' ogt al" Schllw1ck nI; mig i
Frellesskah, snal{,lles 1\ t Ill't storste .\ lltal iikyldes ~chlllelck,

dcr dette Am' mCllfulgtl' E XPl'ditiOlH'U "

1 Rent Vaml af -.i' er \'ed .lennc Reduction \'algt som Enhed,
fOrtH den allc rolle tid ligere er anvenùt af J , Y. Buchanan (Proc.
Ro)', Soc. 24- :,Ui ). Ycd Bere~inll" . f E~nvtegtcnlel V!l'rdi
VEld Ravetl Tempcra tur i Forhold tiI Vand ar 4f) cr Forhol_
deI. mcllem Volumet af ren t VlInd veù ",0 og 17,°:, !at _ O.llllfli liFt.
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and hen œ the variation in th e resulta should most prob
ably he nscnbed 10 erro rs of observat ion. 'l'he coefficient
of chlorine may accordin gly be taken nt -

1.809 + 0.00076

with a pro bable errer in a single determination of + U,O..,2,
nml the coefficient of specifie gm vity . at -

131.0 + U,Ob8

with a probable l'l'l'or in a single detenuiuufion of + lI,15,
'l'hese values aeree closcly, iu pnrficultu- as regards

the coefficient of chloriue. with those [u-eviously round,
'l'lins, fol' ins tance. the mean value fouud hoth by Forch

hnnnucr nud E kman W:l S 1,811, wheroas the coefficient "of
specifie !"'l::t\"ity gi veu by former observers is somewhat

lower thau mine ,
By un-ans of th('$1' coeûiclents 1 hnve computod from

the detenuinnt ious of ch lorine mul specifie gru vity the
tuuo uut of salt in t ht' suuples of wuter collected 0 11 the
E xpedition. ami have iil't down the oleervn tions .uul their
res ults in the nccompauyiug 'l' aille" which cnlls 101' a ln-ief
cxpluuatiou.

T h,' specifie gmvitics art' ns u m il' Ilot rend to more
thau 4 dcc imals. a tittl , hein): :ldd("ll uni)" in the event of
its ha,"iug a value II I' ô" in which C:1Sl ' it il' orteil donbtful
whc thcr. wheu rouudimr olf t11(' figures. thl'l'l' should he
Incrcnso or diruin islnucut. T Ilt, rcd uo-d specifie gm vitics. toc ,
an ' l'XIH'C'SI't\ with -l tll'cillla is only. wln.ruve r it wns mnui
fest in which clin-ct iou t ilt' rouudiuz off hat! to 11\1 nuule ;
when such is Hot titi' CI I St' , a fitth bus lu-on :lt!(\('l l. An
nsu'l'Îsk :1 t t ht , sille of a spl 'cific gl':I\"it)' tienntl:'s t l.at titi'
laltl'I' w:\s tit'tA,'l'mÎlleti with an Oln'(J1UeU'r (01' which no
corl'l'Ction Imd Ilt'en fouud . Bl'sil1l'S th l' in stl't1l1ll'ut 11{·\' iSt'd
by \\i ll(" of wllicla tI dl'scriJ.'tion lins IW(')l ~"Î\'ell~ E klllau"s
l'XCl'lll'llt app:ll'3t us was likewise made nse oC in compara
tin'ly Sh:lll ow 10c.'l.lities" lill' ('olleetÎlIg" the So'llllpll's of Sl':l 

walt' r in which 10 dl'ter llliul' ti n' a l\loUlIt of salt : t ilt, motle
of sotllltlin:.: pntctis{'(l olt tlll' :\o1'wl'ginll ~orth-A tlantic

EXJlI~d iti() 1l wnnlti Hot :ulmit of its :ldoption fol' g"l'l'at el' depths,
Profl'ssOI' )[ollll has kindlr fUl'Ilislll'd me wi th the

tA,'lltjJ('I':ltm't's of th e s:u llplt,S of watel' ;Il û tu, whic h lins
('uahll'd Ille to gh·c 't1l ad it ional colultln for the sJlecific
gr:l\"itit'S nt those t4' lllperatnr<'s as cOlllpar4'd with pure
water of .1-, t Of tht· ohsena.tiol\l; gi\"en in the 'l':lblE',
th osc t>xk'nding fr'olll :Xo, 1 10 No, 14t1 wl're pt>rfol'metl
on the first "o)'age, h)' )0[1', S \'cn tlsen ; thos~ exwllding l'rom
X o, 1-l9 10:\0, 22:), on the St'cond voyage, Ily Ill)"StoJf; the
l'cmaÎwll'r Wl' l'tl tnke n on the last \'o)'a g:e, b)' ~Ir, Schmclck
:llld mys('lf conjointl)', the gn'nte r numlwl', howt'ver . hy ~fr.

Schllll'ick. who that )'l'al' accolllpanieti the E xpellition,

1 Pitre wlter of 4' ..... I.!l ch08en I.!l the unit of reolnctioll, J, y " Bu.
chan lll havin~ prevîoull )' ad0llteù il. al l uch (Pme" of Ro)'"

Soc. 24, p, :,ni), When computing th e speci tie ~n", itiCi al. the
temllel"ll.ture of the sca. .~ compared with wate r of ~ ', the
ra tio exiltin R' between tho volume of pure water at .I" 1111\1 li,' "
was assllmeù ta be 0,\1\1$"'11 ;1<,
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Dybde hvorfra Pre, ;

ven hente t, i
Temperalur . E gellvœgt er. Saltmrengde.

L œng dc (Dcpl l. Jm", ...M.~ Ill . $ .. ",. fT... ' . . ...... ..) (S!,«il e e"'. ;'ll.) (A_ ni <>/$tJJl

Af!l,,'ste ........nd.)
NordliR' rra pl •• "'on coll«l. ol.)

Slat. Green, Egeu- Chlcr-
N o. Bredde.

wi eh, Vl'eltter. Vod Vcd rnrengd e. Ener E fterUnderNo. (No.iII E ngulske (S"",I.1_ Afl.resnin. 1 17.' r, " (.I_nl "r M~ Cblor-
l .... i .""IL) u..... yi ....oI<!

1

F avn e, Meter. c........ H avet. 17.' ;1 j . C.\I.. ... .... meter. rnll!'ngde.f - : /\'t'II.c..... ooi,<.\. ) (JI....... )
~) ••(!Jo" .....

1 ( r. SittI .) 1 Ao (.. ~r...........) / 1.• ' " (br " . _.1 0/
1

IW.... ...-~ t ' A_ T.)

1 . 11.~1 ,. Clol.ori_J

7"@ ' 5"
- 1

., - Esefjord, Sogn. 0 14·8 L Oq6S
,

1

- - - 1.93 -
a - Do. r 2 1.0 1 3 4 * 13·7 - 1.0227 - - 2·Q9 -
3 - Do. , -t 1 .0 2 37* 1 2 · 5

1

- 1.0 2 2 8 - - 3 ·0 1 -
• - Do . 3 5 1.0 2 41 * 13 .0 - 1.0 2 33 - - 3·°7 -
5 - Do. • 7 1.0 2 42 * ' 3 8 1 - 1 .0 2 35 - - 3.10 -
6 - Do. 5 9 1.0 240* 17·3

1
- 1 .0 2 395 - - 3.16 -

7 - no. 6 t t 1 .0 2 45* 17· 0 - 1. 0 2 H ... 1 - 3. 2 2 -
8 - Do. 7 ' 3 1.0249* 20.0

1
- 1.025-l5 - ; - J .J6 -,

9 a 6 , • 9.'6 :6 ° 3 1.'9 67' 1229 1.0270 16,7 6.·7 1.0 266 L0 2H , - J '5 1 -
'0 Fj œrlaud. 1.0 118* 1- 0 0 9·' - 1.0 107 - i - 1.-l1 -
" - E sefjord. 0 0 Lo q7 * 12.0 - 1.0 l J 9 - - 1-46 -
" - D o. , z 1.0 188* 12·5 - 1.0 180 - - 2·37 -
' 3 3 6 , • 5: 2 :5 · 15.'J E . 6 '8 1130 1.02 80 I l .0 6.6 1.0 266 1.027 -l - 3.5 1 -
" -

1

Huse. 0 0 1.0262 9-7 - : 1.0 246 - - J .24 -
' 5 - Do. 0 0 1.0262 9·9 1

- 11.0 2465 - - 3.25 -
, 6 -

1

Do. 0 , 0 t 1.0262 10.2 - 11.0247 - - J .26 -
' 7 - Do.

1
6 r r 11.026 1 10·7 - 11.02465 - - 3.25 -

, 8 - Do. 6 r r 11.0 258 15.6 - : 1.0252 .- - J .J2 -
' 9 - Do. 1 0 0 i 1.02 62

1
10·9 - 11.0248 - - 3·27 -,

'0 - 6 ' • '5' ;3 · 4 1' E·r 0 0 I l .0254 16.8 - , 1.0250 1 - - 3-30 -
a r 1 '0 6 ' 4 1.1 '3 18,5 0 0 1.0 253

1

16.2 IL S : 1.0248 i 1.02-1-8 i - 3·27 -
az ra 6 . 5J ·3 '3 0 0 0 i 1.02 70 18.0 11. 1 !1.0269 / 1.0270 ! - 3·55 -

6, l' i1.0265
i

'3 '4 4 44·5 0 0 19·9 9·9 1.0268 1. 027 1 - 3·5 J -

" '4 6, • :' 4 -1- ·5 ,,6 4 ' 3 11.0268 18.6 6. , 1.0 268 1.0277 - 3·53 -
'5 1 , 6 6' 23·9 :, ' 7 0 0 1.0275 15·4- 10·9 1.0 2685 1.0 270 - 3·54 -
,6 1 ' 7 6, 33 :2 • 0 1 0 1.027 1 17·5 i 11.2 , 1.0269 : 1.0269 - 3-55 -
'7 , 8 6, 44·5 il 48 0

1

0 1.0270 18.4- 1l. 6 i 1.0270 1.0 26(,15 - J'S 6 -i

1
, 8 - 6' 39 , 8 0 0 1.0270

1
17,(,1 12·5 11.0269 11.0267 - 3-55 -

' 9 - fu '9 " 3. 0 1 0 1.0273 16.2 12·5 • 1.0268 11.0266 - 3·53 -,

1
l l. 0260 1.02 605 130 ' 9 6, 23 ·5 l' 50 0 0 1.0262 1 17·5 11.0 - 3·4 3 -

3' '0 6, 16·3 ,3 8 , 0 0 1.0256 18·7 11.2 11.0256 1.0257 - J ·38 -
1

,
11.0 24951 1.0245513' e r 6, 14·7 '3 27·5 0 0 1.025 1 ,

1; .8 • 13·-1 - 3.29 -
33

,
" 6, 13.2 !3 40.5 0 0 1.025..J 18.0 i 12.6 ' 1.0 253 1.02505 t - 3·34 -

H

1

- 6' 52.5 15 5 1.5
1

0 0 1.0252
!

19·5 i 12.1 11.0 254- 1.0 253
1

- 3·35 -
35 - 6, 56 '6 , 6 0 0 1.0253 18.4 1 12.8 . 1.025J 11.0 250 , - 334 -
36 Christiansund.

1

,
! 1.0253 -1 - 0 0 1.0255 17·5

1

- J ·34 -
37

1

- 63 · '0' 6 " J O' 0 0 1.0260 i 16.2 10 .0 1.0255 ! 1. 0257 - 3.3 6 -
38 ' 4 63 '0 15 57 ·5 0 0 1.0262 i 17·5 11.7 : 1.0260 11.0259 - 3·4J -
39 '. 63 '0 15 57·5 90 ' 65 1.0262 17·5 6·0 i 1.0260 : 1.0267 - 3·4J -
40 1 - 63 '0 ,5 19 0 0 1.0266 17.2

1
11.2 ; 1.026J 1.0264 - J ·47 -.' 1

, 6 63 '0 !5 16 0 0 1.0261 17.6 , Il .8 ; 1.0259 1.0258 - J ..p -
63

1 1.0 .2 6 -1- 18.6
,

i 1.0264 : 1.026 4- i - J. 4-8.' - 7· ' ,5 ' 7 0 0 , 11.7 -
43 1 - 63 '0

1
4 56 0 0 , 1.026.. , 17·5 1 11.6 i 1.0262 1.0 26 1 1 - 3,46 -,

H 1 3' 63 ' 0

I~
5 1.J 430 786 11.02]0 17.0 -0.6 1.0 267 1.028 1

• - 3.52 -
.5 1 - 63 9 56 0 0 I l.0265 16.2 11.2 1.0 260 1.0 260 1 - J ·43 -

1
; ,

.6 - 63 6 , 0 0 1.02 60 15.8 t1 .8 i 1.025 4- 11.02535 : - 3·35 -

.7 1 33 63 5 I ~ 0 5'5 960 1.0279 15.0 - 1.1 11.0272 I l .0 286 j - J ·59 -

."
1

- 63 5 z 57 0 0 1.02] t 15.2 11-6 1.0264 1.0 264 1 - J ·48 -
. 9 - 63 4 z 5' , 0 0 1.0 269 14.6 12.J 1.026 1 1.0259 - 3·44 -

63
,

1.0266 11.9 1.026J 1.02 62 - J ·47 -50 - 3 , . 3 i 0 0 17·J
5 ' - 63 3 a '0 0 0 1.0275 14·3 12.0 1.02665 1.0265 - J ·52 -
5' - 63 5 , 7 1 0 0 1.02]8 14·7 11.5 1.0270 1.0270 - J ·56 -

53 34 63 5 0 52.5 587 10 73 1.0277 15.0 - 1.0 1.0 270 1.02 84 - 3.56 -
54 - 63 3 0 54 0 0 1.0277 14·8 12.0 1. 02695 1.0268 - 3·55 -

55 - 6, 48 , 5 1 0 0 1.0 273 16·3 11.9 1.0268 1.0267 - 3·53 -
56 - 6' 44 , '0 0 0 1.02]2 16. 1 11 ·4 1.0267 1.0 267 - J ·52 -
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E g'Clwœgter.

(Sp .d}o Gra";IJI.)

Ved
l,." 5
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l
Havet.

'Temperatur.

(T.,.,p._ .....)

Mater.
(M'l. ...)(l....01i.h

P" lhm• •.)

E ngelakc
P avne

Dybde hvorfra Pre
ven bentet.

(DtpI~/""" ..M, I> lh< &1.. _
pl.. ..... collod . d .)

Lrengde
fm.

Gr een
wich.

(Lo"o '/ud .
f'o'"

, CT<."..ic~.)

Xord lig
Bredde

(J>orth
] ,<nilt<d •• )

Stat,

No.
No.

1 Stœrk Regn . (Heavy Raiu.)

1.0 2 77
1 .0 2 7 6
1.0 2 77
L 0 27 5

1.0 2 7 5

1.0 2 77
! 1. 0 2 79

1.0 2 7 9

1.0 2 7 9

1.0 2 78

1

1. 0 2 7 9
1. 0 2 8 0

1.0 2 77
1.0 2 77
L 0 27 4

1.0 2 7 5

1.0 2 7 9

L02 7 9

1 .0 2 7 7

L 0 2 S 3
1. 0 2 8 2

1. 0 2 7 S
1.02S 0

1.02 6 6

l.02 75

1. 0 2 76
1.0 2 77
1.0 2 76 1
1. 0 2 76
1.0 2 7 4

1
1. 0 2 7 4

1

1. 02 7 4

1.0 2 7 5
L 0 2 7 6

L 0 2 ] 5
l.0 2]4 1

1. 0 2 77 1

1. 0 27 7

1.0 2 7 7

1.0 2 7 7

1. 0 2 77
1. 0 2 7 2

1 .0 2 6 7
1.0273

1.0 2 74

1. 0 27 8

1. 02 7 1

1.02 73

L 0 2 7 3

L 0 2 7 3

L 02 7 3

L 02 7 6
1. 0 2 7 9

1. 0 2 72

1. 0 2 7 3

1.0 2 7 9

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

565
1 2 6 2

o
o
o
o
o
o
o
o

94'
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

309
690

o
o
o
o
o
o
o
o

5 15
o
o
o
o
o
o
o
o

o 1
o
o
o
o
o
o
o
o
o

w.
14
19
' 4
, 6
, 6

' 7
,8
'3
57

o
,8

38
58
:;8
34
,8
,8

37
37

45

"••1.. "0""'1""
(}l• .,b. .. , .: , ,,,,..1'1 of "".1"')

Do .
62 ° 28"3 Z O 2Q" V .
62 28,3 2 29
62 15 4 32
62 23 J 26
62 28 2 29
62 37 2 52
62 50 3 30
62 57 J 47
63 12 4 J1.)
63 2 2 5 20

40 i 63 22·5 5 29
40 : 63 22·5 5 aq
40 63 22·5 5 29
40 63 22·5 1 5 29
- li R cikj avik.
_ Mid"" al Fn,·h "~, .

, ( Th. ' ''01011. o f l ·... H,),.)

63" 49 ' in · 52
- ! 63 37 ,2 1 58
- i 63 .p ,22 2S,

63 25 2 1 0
63 13 19 S4
63 6 18 43
63 7 ;17 J I
63 7 116 20

63 8 IS q
63 8 ' 13 59
6 3 20 13 22
63 28 12 58
63 38 12 35

6' •
6,
6'
63
63
63
63
63
63
63
63
63
63
63
63
63
63
6,
6,
6,

- 1 6'- 6,
-

57
58
59
60
6 ,
6'
63
64
65
66
67
68
69
70

7'
7'
73
74
75
76
77
78
79
80'
8,
8,
83
84
85
86
87
88
89
90

9 '
9'
~3

94
95
96
97
98
99

'"0
ro r

'"''"3
'"4
10 5 1 
106

'"7
108
'"9
..0
In

r t z
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Dybde bvorfra Pre-
Tempel"ltur. Egen\'ft'g:ter. Sa!tmengde.

"en hentet.
Lœul(de DqUof.... _ido lAca- ,T_ J'U"U"""J ' s,wip O....""' .J

(......... of &al,

A8wl te --,Kordlig Cn ,u._... _.)
Chlor-

No. . Stat, Bredde. Green. Egen_
mœllgde.wieh. "ll'gter. Under " eo1 Yod Elle, Efter1 ri o. {Kordl Enl(E'lske

(S~IJ~ AfI!l'! nin·
[ 17.° :. " (._ . ", of Aeeo- Chlor.

l ....m.u'•.) { / ......,;' ..ol. Favne. Meter, ......;" Havet. 17.' r, 40 01<>..... .' meter. mengde.IN" ...-.1., gen.
G....... I <~ .J (i :.. , li d (JI.......)

( I N Sil. ) " " (U, 1.\.' (B, ~.
F tzlA6,... ) CIl?r.... n d .)

"
110 S " ..l..-rl".) ~l ol

n os - CAl.........),.
-

" 3 - 63 ' 57' Il ' 52' W. 0 0 1. 0 2 77 1 J .6 10 . 2 1.0 26 7 1.0 269 - 3'5 2 -
" 4 - 64 ' 4 Il r z 0 0 11.0 277 14·0 ! 9·5 1.0268 !l.02 7 1 - 3·53 -,
" 5 48 64 36 ro 2 1. 5 0 0 1. 0 2 79 11.5

,
53 1.02655 1.0275 _.

J'5° -
11 6 - 64 44 i o 4 0 0 1. 0 2] 0 ' 7 5 1

7.0 1.0268 1.0 2 75 - 3·53 -
" 7 - 65 0 9 '4 0 0 1 ,0 2 6 9 1 8 .0

1

H 1.0268 1.0 2 75 - 3-53 -
11 8 - 65 z t 8 36 0 0 1.0 2 7 1 16.8 7.8 1.0 2 6 ] 1.0 27 3 - J'52 -
" 9 - 65 39 7 53 0 0 1. 0 27 1 15 .0 j .2 1,0 2 6 .- 1.0 2 7° 5 - 3..-1.8 -
"0 5 ' 65 53 7 ,8 0 0 1. 0 2 72 15 ·0 1 8.0 1.0265 1.02705 - J ·5° -,
'" 5' 65 53 7 ' 8 5'5 9.' • 1.0272 16.0 ~ - 0.6 1.0 2665 1.02 81 - J ·52 -
rza 5 ' 65 53 7 , 8 1163 2 127 i 1.0272 16.0 -1.1 1.02665 1.0281 - J ·5 2 -
" J - 65 5' 5 J 6 0 0 1.02 6Q 18.2 8.• 1.0 268 1.0 2735 -- 3-53 -". - 65 49 4 ' 8 0 0 r.oazc 17·6 9·3 1.0268 1. 0 2i 2 - 3-53 -
"5 S' 65 47·5 3 7 0 0 1.0270 17·6 9·7 1.02 68 1.027 1 - 3-53 -
,, 6 S' 65 47·5 3 7 5'5 94' 1.0270 17 . ~ -O. ~ 1.02675 1.0282 - 3·53 -
"7 S' 65 47·5 3 7 , 1861

1

3403 1.02 80 12.0 - 1.2 11.0267 1.0282 - 3.52 -
,,8 - 64 47 4 '. E.' 0 0 1.0 2H 13·Q 11.0 . 1 .026~5 1.02° 55 - 3·4Q -
" 9 - 64 47 , 4 '4 0 0 1.02 6~ 19·5 11.0 1.0 266 I .OZ07 - 3.5 1 -
' 30 - 64 49 , 4 . 6 0 0 1.0 263 Ig.0 10.8 l.oz 6 ~ 1.0265 - 3048 -,
' 3' - 64 46 ,

5 J 8 0 0 1.0270 18.0 11.2 1.026g 1.0 2695 - 3-55 -
' 3' - 64 4' • 6 47 0 0 1.0265 Ig.O 10.6 1.0 266 1.0 268 - J ·5 1 -
' 33 - 64 37 1 8 0 0 0 1.0265 19·0 10.8 1.0266 l .o z67 - 3.5 1 -
I .H - 64 "7 ! 8 36 0 ! 0 1.0253 r ç.a

1

10·5 1.0 z5-1 5 1.0256 - 3-36 -
' 35 - ~.ll.m ~ldb~n~ • • lt «IlI • •• 0 0 1.02Z0* 15.8 - 1.0Z17 - - 2.86 -n.r..... ft ~'~h.nol . n,' Il..1'' ....

' 36 63 64· 41. 3 9 ' o' 0 0 I .OZ78 I J . ~ 11.6 r .oa ôê 1.0 z675 - J ·53 -
' 37 68 64 44 .1 8 9 0 0 1. 0277 1J.O

1
11.6 1.0266 r.oaôô - 3.5 1 -

' 38 73 64 46.5 7 , 8 0 0 I .OZ76 I J .O I I. J 1 oz65 l .o z65 - 3.50 -
, 39 - 64 48 6 45 0 0 1.0Z77 I J .O 1 1l. 5 1.0z66 r.oa ôô - 3.5 1 -
qo - 64 48 6 ,6 0 0 1.0281 IZ.2 1 11.6 1.02685 1.0268 - 3'54 -
q ' - 64 J 3 5 3 ' 0 0 I .OZ78 i r.a Il .8 r.oaôc 1.0269 - 3-55 -
q , - 6. 4 5 35 0 0 1.0277 13.8 11.7 1.0 2675 1.0267 - J.S3 -
q 3 - 6. z 5 4' 0 0 1.0277 13.8 12.0 1.02675 1.0267 - J ·5J -
'H 89 6. r 6 7·5 0 0 1.0277 13.8 12.2 1.02675 : 1.0266 - J.SJ -
q5 - 64 0 6 .' 0 0 1.0279 12.0 I I.~ 1.0266 1 02665 - J ·5 1 -
, .6 - 63 48 6 ., 0 0 1.0 268 12.8 12.8 1.0257 1 .02 6~ - J ·J9 -
q 7 - 63 22 6 . 7 0 0 1.0259 1 z .8 - 1.0 248 - - J .27 -
'48 - Stad t. 0 0 1.0 250 14·2 - 1.0 24 15 - - J . 19 -
q 9 94 59 ' 8,' 4 · 38 ' 0 0 1.025Q 12.0 9.8 1.0245 1.0 248 - J .2J -
' 50 9. 59 8.' 4 J8 q 5 '65 l. o z6J 12.0 , 5.0 1 .02~g 1.0 258 - J .28 -
' 5r 95 60 42·5 4 13·7 ! 0 0 1.0 254 12·9 Q.< 1.0 l .J.2 1.02 H - J .18 -
'S' 95 60 42.5 4 13·7 1 ' 75 3'0 1.02i8 11.9 5.8 1.026~ 1.027 2 - 3048 -
' 53 - 64 47 , 50 i 0 0 1.0 276 12·7 Q.< l.o z63 1 0 267 - 3047 -
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Af denue 'I'abel fremgaar det . at Differentserne mel
l('IU de vcd Hjelp af E genrœgt og Ohlormengde bere gnede
Snl tmœ ngder i Regelen cre meget sman, kun de 3 samti dig
udferte B eetemuielser i Vandp re verne No, 26 1, 262 og
263 dan ne i sun H ensccnde ('II Undt agclse. D l' store
her optoedende 1)ijfl"l'cntser skyldvs nden Tvivl l'II F eil
\"t'II Ath{'Sning-l'll af Eaeuvœgterne, som for disse Yandpro
' "(' I"S Yl'dkomllwmle erc fundue aItfor lan', t il nt dl'
kuune ln-luges j Harmo ni med andre paa Steder i Xrerhe
den ndforte Observnt louer. Itet 1'1' sanle k-s i boi Gmd
pnefald-nde fol' Yaudproveu No. t H2, optagen fra et DJb
nf Kl Favne (174 )Iete r) i ca. 8. êl iles Afstand fm L aud.
at tinde Egeuvupten 1,CJ254. modene man i de iudoufo r
Iiggende Fjordc, hvor Sal tgehalten ellcrs ovcrnlt or mindre
end nnn H nvet. i Hgneude DJb fiucle r Cil megot stcrre
E g('ura'gt . 8(·1\, i den ind elukkede Skjrcrstadfjonl . hvor
O vcrrlad cvnnd et el' srordeles fnttigt pna Snltc, 1'1' do!!, E geu
ra-gtou l'na Bunden fundeu at vrorc 1.U2û, kort sngt , E guu
vrcgter som <le i de omtalte 't' ilf:l'ld C' obserrerede stan paa
dette Strog af K ysteu fuldstwndig ud en Sidestykke. X ntur
ligst Inde disse I ' rhueligheder sig forklnre nd nt autagc
E g"l·llnl·;:;t('11.W :lft:t'su> n\('ù 0.001 fOl' 1:1\"1" da dl" \'l'd dl"lIl\('
A ut:tgt'IS{· l':l:l dl·t K ....·rm{'SU> kml brill;:;t's i O",rt'llsstl'lIl
Ilwlse s:l:tnl lIll>t1 de i de S"IIIII\1('Y:tndproH>r udf0111' Chlor
in-stellllllelSt'r SOlll lllC'd dl' alH1re OhSt:'n ati oll('r Cm na'd i:;
gl'udl' PUllctl.'r ,

BortsPl· mail fm disse 3 lHt'm te Obsen nt iOlH'r og :tf
Ih· flHig(' lJl"l't'g IH' r lien gjl' Ilnemsuitl ig-c hnl re Diff ('n 'Ilt s
1ll1.'llcIll to flMtsalllllle \"lI. ndpro\'c \'('(1H j:clp af C1Jlor t itrl.' r iug:
og: A ra'onw ter utifor te SaltLestt·lIIl1lelsel'. 1'C'sultt'l'l'r SOIll
lidtrJk for dell lll' O.l.KJ904, ell l'1' mnn l'1'1l01<l1'r 1I1ldcr F or
mls:ctnillg af, nt F eileue i lige JlOÎ Gmd sk~-ld ('s Chlor- som
E P:l'll\'ff'gtsbl'stclII llll'lS<'I' le, fol' <lNl gjl'lllll'lllsnitiige F l'il :lf
l"n E gt'u"a'gtsbt'sWllmwlsl' V....' rdit'Il (J .lJ{XJUGtl og: af ('u Chlor·
lX'stemllll"lse O.OOb. Diff(>rl' llt<wrUt· faIdI'. som Illall st'r,
l';nart tî l d(-'ll l'Ill" sn,ut t il dl'll nndl'll iSidl', idet dl't do)!
m M œ lUR'rk{'S, :tt ChlorlllR'ngdl"ll g:jt'llIlf'lIlsnitlig gi'·I'r lidt
()\-(' r 0.008 lIj" lini('re Saltg('hal t l'ud E gl'mff'g1l'11.it', ln"ad
der lla'sh'll mh' lukk ('m!e sky1d('s dl" UOrdl'llfor (11']] 7:)<le
Bn'ddegra d IIdfol't.<> OLsenat iOll (-'r ,

l<'orentl jeg uu gnur 0\'1.'1' t il nt giVl' l'Il O rt'rsigt on 'r
de 1{l'slllt nter, SOIl1 af disse Obsl"n ntiOl\('r lu<1('r sîg lIdll·th',
yil dl't nl'r(' noth'endigt pnn 'Ilt ht't isk nt imlskph· Iloglt, Hl'·
mrel·knin.f;cr Olll DJbtl l"- O~ T f'lIIl'l'r:lt urforholdeul' i dt·t
llol"ske H a\' i SilU' grow ste- T rff'k. H ,'nd der t il tlt'Il E ude
her lU('(ldt-ll's. l'r hon>t1s:1g('lig lU!Iltet rra l'Il af Profl'SSOl·
D l". Molm forfuttet A1b:m tlling. som tiUtles trJkt ·i C. 1".
&hOLl'lers ..' · ....xt1h·(·t i Korge."

DJbden i <1(·t uf d(,ll norske Exp('(lition Ulldl"l"SOgte
H av, forstHll' idt det liggf'1· \"(>stenfor (-'Il L ini l" fra Spitsber
gl'll t il det nord lige Xorge. er i swne Afst."l.lld fra L and
onor:tlt owr lUOü F anJe (1829 Metl'r ) og gnnr i R egel('n
op t i! lllellem 1500 og 2000 F ame (2743 og 3658 Mt'kr)
cl1('r l'lIdog deroycr, P na Stl'oget mellem Bef'rell Ei}alld
og .Jan 1oIa)"en brever sig en RSg, h"or Dsbù en ikke llaar
1500 F nx ne (2143 Mele r), medens der 5..1,:nel s0udenfor

Dell " "l'lib N." dM." ,.n pedition. Tom ee : Cbemi.
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T his Ta LIe shows the differences in the nmouut of
snlt computed from specifie grn vity und the proportion of
chlorino to Le, as a rule. exceediugly snmll. the' 3 deterra
innt ions porfonucd succcssively with smuples Nos, 26 1. 262,
nud 2UB coustituting tlll' soli' exception . T he grea t dif
ferences Obst'Hl'tl lu-re must unqm-st iounbly r n-ise from el"
r OllPOUS ren dings of the specifie grn vity. which. ns found for
thl'S(' 5..1Il1p!('S. is 1II1.1ch too low wln-n COIllI"Il'('(l with tbat
detenulued for othors cbtniued Irom ndjncont localitles.
'l'hus. for instance. tII(' specifie 1--'1~I\' it)" of sauiple No. 262,
dmwn at a dcpth of tl;) futhoms ( I I -l nu-t res]. about 8

m-oeruphical miles from l.uul. is ..ta tcd to lx- l.utM,
whcrens tlmt dct crmined (or tlu- wntor of the ucighbouring
fjord s. in which the «mount of Sillt nt ('I(lIal depths is
ill\'nl'inhly lrss thon il! tln- OJll'lI SI·: I. wns much grcater.
Even 1'01' 11. trith lockcd in :IS is tlw Skj.ersta dfjord,
wlu'l'l' tlu- sm-ïucc-wntor is n'JU:lrka hly deficient in salts ,
the spocitic ~ rn \- ity of lottom-samples wns fOUlUI to be
1.lJ2lio: in short . such exc-pt iona l specifie grnvi tie s
nro with ont li. pnmlk- l on thi s liuc- of CO.."lSt. 'I'l w most
llntu rn l l'Xpl:lllntioll uf tht·!:l' illcoll~ru i tit'S . is nftortll"1.1 h)·
:l SSlllll ill~ tht" sl)('cînc grn\"ity in t·lI. ch caS(' to 1l.1w 1x'l.'11 l'l'ad
0.0111 too lo\\"; thl' r<'slllts l'ouit! t1l1'11 1)(' lllad(-' to a:;t't't'
1I1"1" tty c1uSt.'l)' bdh with th l' chlorill......tll·tl'rminntiOlls }H'lformetl
with tlll' S:llIll' s:ullph's of wnk r :lmi with oLSl'rm t ions t:lkt'll
in :tdj:tct'Ilt IOCo1lîti ...s.

Xow, if Wl' disn·J.!:l I'l! t l\(' J t·xct·Jlti ollfll ohscn-:ttions,
and fol' th (, ot1JC'l'S COlllplltl' tl ll' aH'rag(' hnlf-dififo rl'Ilcl' h('
b n 'l'll two s:l1 t - (h·t l·r lllinllt iolls IwrfurlIwd with tlll' snme
So"l. lIIpl(' of wnh'r ilJ 1I1t':l US of t l11' :lI'('omct('r nml ti t rating
with l'1lioriu(' . this will lit' pXIII·t·SSt'll ùy O.UOHO-l; or, 35-

silllliug t h<, 1'rl'Ol"S to IiI' t'IIII:I11)- in th l' chiori ue and tht>
SIlt'l' ific gr:l\'ity deotl'rmiuilt iolLs. thl' IlH'nU ('lTOI" of a spec
ific f:..'1·n,-it)· dl"tt'l'lIlillatio fl is Il.tll K"HW. :tml of a chlorine-
111't.<>1"lUiuat ioll u.t )l.l:l . As will II(' SI·l·U. the dîf{I'r('IlCl-s be
h "l'l'll th l' t ri"~lIt·h:l1Id CUllllllllS of thl' '1'aLII' nrl' sollwti llll'S
posi tiH'. sollwtillll"S lJ\'J.!:ltiH' ; bllt tll(' :lIl1ount of s."l.lt ind·
iCo"l.U>tl by tIlt' proJlort ioli of chlorilll' "'XCCl'l1s on :tn aV l"rage
th:lt dl·uou ·d h~' ti lt' 8J1l'citic g l":'l \"ity Ilr :1 t r iftl' 0"'1' U.l1U8
IWl' CI'nt. which Illust hl' r l·f...rn'll :llmost l.xclusivelr to the
oLS('nat iolls takl'll llor th of tll\' I :)tll pam llel of la t it ude.

B C'fore }ll"Oc{,t'liill.!; to H'\'iC'w the r l'sults dt·ducibl('
h:om th "sl' ohsen":ltiolls. it will h\' lIl'cessnrr to intl'l'p olnte
u ft·w gelH'ral rt' J11.1rks tllI th l' tJl'Jlth nlld tl'mpcmtul'e of
the :\on\"l'~i:lll t!(';l. 'J'o th is t'lld. l sh:lll llll:'r l"1y reC:lpit
ul:ttl.· Wh:lt P rofl·s,'iOr )[01111 hns st:tk d 011 thl' sllbject
in :l ) l ('lIloir Jlrill~·tl in C. F . :-:chiillt'll'r 's "Y:l' xtliw t i
Korg('. ~

'l'II(" tlt'pth of tlll' Sl':l iIlH'Sti.:!:l te-d L)· t lw Xor\\"e~:i:tll

N ort h·Atl ant ic EX(lt-dit ion was found to Le ns follows : 
'l'hro ughout the tml't ('x u>nding ,,-est of an imagina r)' lin~

drn.wn from Spitzhcrg(' 1l to the tlor thcrn ext remitr of Nor
war , it is uenr l('ss th an WOU fathoms (1829 ll1('t res)
SOlUe considerable tlistallce l'rom land, nnd genernll)· ranges
from 1500 to 2UUO fat hOllls (2743- 3658 metl'es) ; nay,
in sollle places it is e"en greate l'. liet ween Beereo E i.
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som norden for findes bctydeIig ston e Dyb paa iudtil over
2000 Favne (3658 Meter). 0 stbavet, det vil sige Havet
eetenfor en L inie fra Spitsbergen til dct nordlige Norge,
el' overalt meget grund t, da Dybden der IXIA fan Ste der
overskrider 2UO F uvne (366 Mctcr).

De tal rige udforto 'l'empcrnturobscrvntioncr vise. nt
Yaudet i dell nf E xpediti oncn undc rsogte I>1.'1 af 0 sth:nd
merl Undtagclsc nf den ostlicstc og uord ligstc Strœkniug
hokler Varmogrnde r ligefrn O vcrûndcn t il B unden . sallll.'dt's
som dette ogsan el' 'l'i1f:I'ldp rucd Vnndct pa:l de norske
Bauker, som paa onkelte St('(!,,1' stnckkor sig nd til ('11

ikko ubctydclig Afstnud fra J\ ) Stl-'U. Hclt nudcrledcs cr
P orholdet i dct vestcnfor ligueudc dybcrc H av, som nn -d
Hensyn paa 'I'ompcrn turforho kk-nc nntu rlig knu inddelcs i
2 H ovedstnrg , den i den ostllac IJ l'1 uordovcr grmondc- snn
kaldte Gol fstrom og den i den vcstl iec Del sydovcr guncndc
ostgronlnudske Polm-stnnn . Graudscu mollem disse gnnr
nordenom Is1:111d op til .Ian Muycu. boicr i en Bile somlen
om og osteuum dl'Illll' oc ovcrskridcr paa omkri ng 3 " vcst lig
Lrengde II l1'd nordostlig Rctuiug (1{'lI '[ Ldc Broddegind.
H erfrn gaal' d(>l1 mod 0 st til hellimod 7 " ostlig L œngde og
fOl'tsœtter l}(' rfl'a i Ilordlig og lidt yestlig Retni llg t H IJOl'·
denom df'll Sude Bl'edllegrad.

1 dl'Il nstl'ufol' dl:' llllC G1'fl'lHist, b('ligg{>nde lJ pl al'
Havct besiddc1' On '1'tlnde\'alldct en fo1'holds\"is !loi 'rempe
l'atul', der l'Ildog OH'l'skride1' L ufh' lls mitlt om SOIllIlH'l'eu!
hvol'hos og-saa Yaudet i de llœrnU'st lmtler O"cl'fiadell hc·
liggcmle L ag holdC' 1' Yar mcgl'adr l'. sa:l1edes at W fOl'st fOl'e
tindcs i et V )"b al' omkrillg [,O{) F ame (V14 )'Ickr), hrar·
fra Tempt'1'nt l1l'ell jC''illt og lau)!somt s)"llker til omkring
_ 1.°3 "cd Ha,·bundt'n.

1 den ostgl'Onlalldsho Kol(ll":lI11isstr olll ,'r dCl'imod 'l 'pm·
pern.tun.'n i sC'1\"t· On 'rtlall(·u IIwgct I:w IlI t'll 0111 S Oilllrtl'n ' u

i isfrit Yaml llog oYeralt on 'r 0". mede'lIs de' ll allerl'dl' fra
fan F rmll's D)"b og nedo\"('1' ligC' til Bnnden !lolder sig
under 0 °.

).Ied Ht'ns)'u paa Saltg l'lmlte ll i O\l'd latlevandet hell
vises til I\ artct Xo. 1. hrori nlHIl's indte!!1l1't l'Il stOlTe
Del af dc TnL dcl' fn 'mgaa som :\l ithll'1 al' dl' l'ftl't' ChIor
og E gCIl\'il'!!tstll'Stt'lllllH'lsl'l'lw h\ 'I'l'~' II('l lt, " a'nl ict' for Salt·
llIn'ngdcll. El'tl'I' t1issl' Ohsl'rratiolll'l' lint!ts O)!S;J;l optruk.
ket Grœmlst'l'IIl' for 3.ô;), 3.ôo. 3A;, og ;JAU 'Ji" Salt saa
lt>des som Iien's F ol'lu maa ant:lg"t'S at ,"a' re i SOllllllPrmaa·
nedcrnc. J\ nl:tet visl'l', at d('lI i Syd ind i det 1I0rske Hay
strommcndc Yan m andsstrom fon'r Vaud al' temmclig stol'
Snltgehalt, som i de sydligste E glle pa.,'} beggc Sirll'r af
Fœroerne gaar op til 3,55 Qi O elIer cudog deroH'l'. Hl'rfm
ganr Stn'lmnH'1l ,-idere i uonlostlig Retning llIed nogct
Inxere Saltgchalt (omkring 3.525 "Ju) indtil heuimod Bl'C'r('n
Eil:md, hyol' den deler sig og sendc!' en Arlll lUod Ost ind
i 0 stha\'et og cn alldel1 i nordlig og nogct vestlig ltetning
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land and J nn Mayen thore is a vast ridge. und hcrc the
depth does not reach 1000 futhoms (2743 metn's) ; but
south and north of that ridge it is much grenter, in sorne
localit ies more thnn 2000 futhoma (3658 metres). Barents'
Sea, or the tract of ocean stretching bctwcen Xovnj n
Zemljn and an imngiunry lin o drawn l'rom Sp it zbergon
ta the northcrn extremity of Norwny. is cverywbcro C'xcped·
ingly sbnllow, the depth in hnt few places renchiug nbovo
200 Inthoms (3lilj met res].

'l'hl" extensive series of observations shows thnt the
temperature of the wntc r througho ut the pru-t of Barents'
Sen iuvestigated il)' the Expedition, savin!; the most cnstcrly
nnduorthcrly trac ts. «xhibits cverywhcrc :1 tempera ture abo\'e
zoro. l'rom the surface tc the bottom. as is nlso the case
with the wntc r on the grl','} t X orwcgian banks, which, in
cert ain locnlities , cxteud to a considerable distance l'ro m the
coast. A n 'l'Y differen t relation rnles in the dccp western
sectio n. which. as rognrds te mperature. mny he dividccl into
t wo principa l trncts, an eastern, with the Gulf Stream, as
it is called. fiowiug north, nut] a western, with tlw Arctic
current, tlowill~ south. along the shor-es of East G reenln nd .
'l'lw boumlary- Iine betwecn tbcsc two cunvnts ln:tt'lICls
north of I ccleud to the island of .l nn )'lnYPll, \rltpl'e it
mnkes a 1ll'1Il1 sontliwnnl nud enstwurd . crossiug. in long.
itudc about n- \V., with a north-cnstcrly direction. the 71st
}lal':lllC'l of ]l1 t itude. F rolll th l'lIce it rll11S l'ast. am!. \\"ht'n
in longitude about 7" E .• takes a 1l0rtlll'r1y and sOlUew1J:lt
westt'r1y t1irrct ioll, cOlltiuuin;.; on p:lst thp .':luth paral1l,1 of
lati tudC',

I II the t1'l1ct of OCt',\ll stn'tcllinp: ta tll(> t'ast of this
boulItia ry, thc t l'Illpera turc of tl\(' sUl'fa Cl'-\\"ntl'r is COlll para·
t iH..I.r higll, cxceedillg en'lI that of t1w a t lll o~plit' I'e in tilt'
mitldle of Sllllllller ; the watcl', too. sOllle lliS!allCt' helo\\" the
surface exhibits ,'} temperat ure abo"e zero. tht, (lepth at
which U·· is n!ached l11'illg" allOnt bOU fathol)]s (Dl.,t metn 's),
fro lll which the temper,'}tul'e Sillks slowly mul J,(r:Hlually to
about _ l.G3, at tllC hottolll,

l n tlw cohl E ast Gl'c{1nl:l1ul CIIlTt'1lt, the tt' mpt.r:lüu·c
lit tht· S\ll't'Ice is on tl\(' other haJHl excl't',lingly la\\". though
in Slllllllll'r ahO"e Zl'ro wlwre the water is frec l'roUl ice;
UO hO\\"(,H'r is re:lclll'tl at thc dcpth of a few fathoms.

As regar ds tbe amount of salt in the surface·water,
the l'C'at1l'r is rc-fl'lTl'U to 1'latt) l , in wlJic1t will he fouud
most of the figures lvpl'esputillg t lw menu \'all1l's, d(,dllced
from thp ehlor ilte and specifie gnwitY-I1t' tel'millations, for

the propor tion of salt , I n Pl. t too, lire laid dowll cUl'n 's
Cünstructl'd l'rom tlwsl' resnlts! to show the limits of (lis.
trilmtiOll for thp following pel'centa g:es of salt : 3.5b! 3.50,
HA5, amI ;~A(t as the)" may be assunled to cxk'lHl in the
summer montbs. 'l'he wnn n currcnt, tlo\\" ing J'mlll thc sOlith
inta the K ol'wcgi:lll Sea. brings with it, as shown by the
P lat e, a ll indra llght of wtlter cont.'lining a compara tively large
nmonnt of salt, the mnximum pcrccntagc! upwanls of :tb5,
behlg rcached in the JIIost southerly tracts! alollg the castcrn
and westcrn shores of the .Fcr oc I slands. FrOIll thence,
with a slightly reduced amount of salt (about 3.520), the



forbi Spitsbergens V estkyst, 1 den mod 0st ganeude Gren
synker Seltgehaltea rueget Iangsomt og jevnt. in dt il den
ved Grrendsen af det a f E xpeditionen undersegte F elt bar
naaet 3,50 °Jo, medena deu i den nordover flydeude Ann
meget hurtigt. syuker t il endog under 3Ai) dio for ntter ved
Spitsbcrgens Xordvestkyst nt hœve sig- t i! lidt OH>r 3.45 "Jd'

Dcune i Vest fol' Spitsbergeu fore fuudne r ing", Solt
holdighed i Overâ nden el' dog saudsyuligvis kun eiendom
melig for den vm-ruere Anrstid. dn der fra Spitsbergeus
llHl'gt igt> Is- Of! Snebrax-r âyder sto re l\Irr'llgc1er Ferskvnnd
ued i dct tilstodende Har.

Iu dâydelscn nf sandaut fra Kysterne udgaaendc Fersk
rand indskrœuker sig dog hovedsngelig kun til megot smna
IJ)'b, da det s,'1:\ \·('1 nf di sse som tidlieere pnbliccrede {T1l

dersogclser nf snmme Art Iremenar. nt et over soltc rc ' -and
ûydendc ferskere Overftadelag lx-siddor ('11 mrerkclig Enl('
t il 1I1"'.:;:-",t 1:I'nl;l' at holde s i/! forholdsvis ublaudet. sinledes
nt den Irn K ysteme hidroreude Fortynding i Ovcrflndeu
olt(' k:llI !>i lion's 30 t H -10 )lile ti lhn \'S, l\l('(ll'llS mnn n'Il

Rmllll']l i X:l.'rl ll~ (h·H al' L aml ja l'mlog i FjonlE'ue b u thult'
lIleg:et snlt hollligt ' -nll<1, D enn e E il'll dollun elighed t1'œdpr
Illl'g:l't sb l'pt t'n'Ill i Obst'n nt iollsr a>kken X o, 1 t i! 8,\ tln
S:lltg-chnltt'll \ 11'1' frn O\-erfl nl1 C'll t il 1 F nnls (t ) [('tl'1's) D yu
t i1tng('1' lIled OH'r l "/ n ~ nH'd('IlS dpll Sir1Pll tf'lllllleli g jPyut

I"Oxl'r met! kUll (J,UG"i" fol' lIn 'l' F:"!Vlls T iln l.'xt nf Dyhdl'll,
D e pnn Spitsucrge lls B nnkl'I' tag lw Uhsl'l'\1I ti olll'1' \'isel' tla
ogsaa g:lIIsk(' ri gtigt~ a t Ynmlet der pan B Ull(\l'll i Il O.;rC'l\

A fstnud frn Laud lll'siddl'l' 1'11 Sa1tstyrke. som pan sille

8 t('<1e1' "IH10g 1cmar op til 0\'1'1' ~J, 5U 0;'"

P na lJl'ggC' S ider a l' d E'1l mid t (,ftl'I' dpt llol"skl' H nt'

flydeudl' s,'11tC' O\·erfl:H\l.'stI'OIU synkel' 8 nltgehn1tf'1l l),'l a tl('n
('Ile :-;ide illOd dt' Il norskl' K )"st og pnn dl'Il :1 l1tll' i1 Si dl'

lllod dt'n ostg ro nlalHls'ke P olarst rOlll, eu 8)"llkn ing , so m )Ina
Grund af dt' h('l'Skelitil' Stromfol'iJoltll' h\ 'l'l"k('u ('r j ('\'u
l'11er re,gt'Imœssig, Snnlelles tlp ler der fra ~Ol'\ISOl' ll Inngs
!\orgps Yest kyst i uonllig R(,tuing l'n lid(,t 5.'1 lth oldig O n·r·

timl<'Strolll, SOlll \-l''d d('11 13tde BrE'ddl';n':uL b, or K~'st('n ho ier
llo l'doston>l'~ forlat!er l1en11 I" , og for tsn'tt('l' frenuleles i no rt!
lig R('tn ing~ iud til dl'ns Yirklling",r i omt1'l'llt -lo ) [ill's
A fstmul fra L nnd f'ftt'l'lInnndl'll taber sig, En miJUh-e lItl
prœgl't ligtlt'Iulf' K )'stsh"om gnnr tb Y t'Stfjordell m!on'r i
s)'(h' ('stl ig R l'tning og lianr IigE'ledE's temlllPlig 1:'lllg1 tilh:n 's,
forellll dens I ntlt lytlelse pOla S.'1ltgl'halt.en i Û'·Plfl.nde\·and et
fulds~mlig fO l's"illder, )lell ('lll disse K ystst romme knstcl'
de r sig en smal A rm af det sa1te re Atlan te rlHn-s\-nnd for
holds\'i s nœr ind Ululer La.nd~ hyor den meget skarllt

1 Disse 0 1J!len'sti oner kutllle desuden ogU Ii tjene som Berit for
Fortri nlij!"bedell I f dcn af Ekll\RU aUgln lc Yalldhcnter, som ,'ed ùeune
Lciligbed benytted e. _
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curre ut ûowe in :1 uortb-ensterly direction. as far north
ahnost as Beeren Eilaud. wbere it dieldes iutc two arras,
one ruuning east iuto Barents' Spa, and th e ether in a
north-westerly direction pnst the west CQ.'1st of Spi tabergeu.
l n th e bmuch Howing cast, the :'IIIIOIl1lt of salt di minishes
very slc wly nud gmdunlly do wn to 3,;')(J pl'r cent, nt the
limit of tilt' region explorod h)" t ho E xpedit ion , whcreas in
thnt runuing nor th it l':lpitlly siuks ('\"("11 below 3.-1;) pel'
cout. risinc. howevcr. 0 11 tho north-western coast of Spitz 
bergen a littIl> obove 3.-15 lK'r o-nt.

This low pero-utose of salt in the surfaœ-wnter west
of ~pib:lx'l'gl>ll is. however. in nll probnb ilitj- th,o rosult of
summer lu-nt vast qnnntities of Ircshwnter pourine dowu
to the S(':I nt th nt SI', ISOU of ti lt' voar from the immense
glaciers mid snow-tiehls of t hat group of islands.

TIlt' "'f~'ct of such nu influx of Ircsh wntor fro m th e
coast il', 1LO\\"I>\'l'l'. mostly con tiucd to a n'ry tritlillg" ,ll'pth.
the l'l'suit of tlu- ohservntious takr-n on t he E xpedit ion. aud
of ethers in conuexiou with tlu- l'I.'1 \1l(' subjcc t pwviously
publislu-d. lx-iuu to show. i nfl'I' afi ll , tl lnt fre shwntcr POSSl>S$(>S
t ho n-mnrknbh- prop('r t,\- of t\œlt ing 0 11 5.'11t wntcr fOI' St)1Il(>
considera ble timc in :1 compurntivoly unuiixcd st nto. sa
thnt its Inüueuco may lw fn '(juC'll tl.\· traccd nt a distance
of 1'1'0111 ;Jo 10 -10 :':1'0g"r:1phic:.ll lIIi1('s 00' silor (', wherl' as tl.i(>
bottolll,w:ltl'r clos{' in shol'<', nay t llnt of fl'iths amI {'st uo
fll'il'S (>n'Il, oft ,'u coubins a n'l'Y lnl'g"C' pm pol't ioll of snlt,
T his peculiar fentll re wns striki\l g:I~' inst.'lllcl't! in the s('r il's
of o1Jsl'l'rntiolls l'rom .Ko, l t o tl, l t he amo llllt of sn\t nt
tlll' t\l'p th of 1 fntho m (~ m!'tt '('l'\) C'xc('ed ing: t hn.t :lt th e
S\\l'['lC(' br 1 pl'r cl'n t. W!Il'l't':1S the sltbseqlle nt incre ase
with tilt' t!('pth t!it! not :llllOllllt t o mor t' t han O,OG pel' cent
fOl' 1' \'1'1',1" t:'lt hOlll" T h(' ObSt'I'r:lt iolls t.'lktoll ou t lll' hanks
of Spitzlwl'gl'll show th:lt t l.l' mnxinmm pl>l'cC'nt.'1I,t.I' of snlt
in tlw 1Jot to m,w:l.h 'l' SOIlW liistallCl' f1'om land , in c{'rf:lÎ n
10c.'llit ips. "t':will's :L')I I,

Onl'Ïtll(' l" s it\(> of t lll' s..'1 lt SUl'fnCl"CIU"-('lIt t\owing t h\'ough
t\1(' nwd ial )lUI" t iou uf tl w .xonn';.d:lIl :-\(':1, the nlllollut of 8.'1 lt
d illlill isllt's, (>:lst wanl in th {> d il'<'ct ioll of tl ll' X Ol"\'l'ginn coast
mlll wl·stwa n l ill tlll' d il'<'ctiOll of tiw A rct ic CUl'1'(' llt off
E ast (~ n'l 'Ill:ultl : hut th is d iminut ion, owiu)! 10 till' d I€"Ct
of OCl'nu CUlTl'nts, Îs 11I1\1"(>\"\ 'r nllyt hing hu t l'(,;:"lIlnr and
~'T:'HI lln l. Thus, for ins t.'1IlCl·, a surfn Ct'-Clll"-l'llt. with a 10\"
lWl"Cl'Ut'1gC' of s,'11t tlows l'ro m th l' N olth 8I' n in a nortb~

l'ri)' d in'Ct ion :lloug t1l(> \H>St coas t of X orwa)'. from wbich
it di",'rg(>5 \1('301' tiIP Gtwl 11,'1 r :lllel of la t itu de, continuillg
011. still in a nOI1:hl:'rl)" d il'{'ctioll , till~ :loo ut 40 grograph
ic.'1l miIl'!> fl'om 1:llld, ib int\u(,IIC<' gmdunll)' Ct'nst's ta
IK' f('It , A notlJ(>l' conl'\l.'11 ClllTI'll1. more limit('d in extent.

flows from th e " ('st fjord iu a soll th - w(>5tl' r l)- d irection.
its iut\u('IlCl' on thl' alllount of salt in the sur face-
water lKoing likewise perceptible cOlnparnti t'el)' far on t at
sea B l"tweell th('5(' const.'11 CUrl'l'lIts r uns a. nanow arm

1 The se ob.en"atiOIl$ likewi!le a!test the u:œlleuce of Ekman',
apl,aratue (or collecting 8('R-water, whicll wu used on this occalion,
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afgrœndser sig mod clet indenfor flydende meget ferske re
Vanû. F oro vrigt bolder Grœndsen fol' clet saltcre Over
fladevand sig meget lnngt t ilhavs med Uudtagclse nf, nt
den l'cd den 7ûde Breddegrad paft en gnuske kort Strek
ning kaster sig: tœt iud uude r K yst eu.

D erme Fortyndiug nf Overtladcvnndct , som ovemlt
ytrer sig red elon uorske K yst, el' intetstcds lcdsngct al'
nogcn l'œsl'ut lij! Forrykkelse ai' Ovcrrlad etcmperatnrcn. Snlt
gchnltens Formindskelsc skyldcs hcr nnln-nhnrt dct fra K ys
te rne udst ronuncndc 1,' lol1v:llld. der OIU Sommorcu bosiddcr
l'II ikke rineo Vnuucgrnd , sunledes at man i den most
fremt rœdcndc K ystst rom lall ;..'s :xorgvs Vestkyet cn dcg fin
der en noget hoicre Overftndctcmpemtur end pna urcrlig
gonde P uuctcr. U:llIsh andcrlcdos stil ler :-:n g<'1l sig pau
tien mod don osteronlnnskc P olarst rom veudcnde Sille,
hvor Overj\:Hk \,a \((lPt. fcrtyudr-s ikkc n'Il Elo dvnnd meu
ved dot ved H nviscns Smcltnuur dallllPlk stn-rk t utkjcl cdc
F crskvand , og" dvt viser sig dcrtor, at eu Syukcn i Snltgc
lmltcn ber \Il'st.'llldig- vr lodsngct al' tm tilsvnrcnde Fonuind
skelse nf Ovcrtlrulctcmpemturon. tf ra-nclsr-n for dot saltcre
Vaud i Ovcrtlndcn folgcr dorfor pan. denue Sidc otto Po
larstrenuueus Gra-udsc. og ~d\" tll'l·, h\"Or dell forlader
denue, optrœdl'r der tlog samtidi;! llled On'rgflllgen 1'ra
salt('re t il ft'l'sh're Y:llld alt id megl't ty<1t'ligù r ariati oller
i Tempem tlll'('u, dpI' gaa i 5.'JIlHlIU Hetll ing som Sa ltg <·hal
te llS. At Ovprftat!t·telllpemt llrl'lI s)"ukl'l'. naar man l:'nt<'n
na'l'mer sig l'HP1"' on·rskrider Gl':l:'UdSl'H fol' 3.no ";" Salt,
vise Obsfi'rrat ionN 1W No. lI n t il l i O og Xo. 207 t il t oD.

l sel\"{' Po1:l rs tnlmlllell t'l' ~al t.!; l'ha1tell Î Ül"crJlatlcn i
nOg"l'U Afsta nd fra Ura' udsCll oftl'st fllllt!et n1l'gl't. hl.\', k Uli

paa et StI'l! optl':l' til'r i ii:l.:I H t'ust'l'IHle l'II Ulldtagelsl' ti:a
dl'n almillt\l'1 i~e Hl'g!'!. Üll·t dl'l' omtrl'nt paa den nl(le
Breddegrml skydt,l' sig' l'Il smal 'l'u ng'l' Ilw tl Yaud af ho ierc
Saltst)Tke iJl(l OH'r PolnrstomUll'll. mien nt der dog dened
bevÎrk('s 110 ;.'"('11 l"H'sl'ntlig _B'or itoil'1st, :lf O l"l'r tladetell\pl'nt
tl1ren. E ll )la'l'kl'lig-Iwd. iiOltl fortjt'llel' nt omfa)('s, cr <leu,
at P l'ofessol' DI". H. O. ~a rs, som p:"l:l E:\}leditiont'llS 'J'og
tE>r jevnli;! lllldl'l'sogtl' Dyn ' li\"l·t i Ol"l'rtladell, uetop p:la
dette P unct laugt inde i PolnrstrOlll llWlI hnr gjc ufuudet de
for dl't V:ll"llU'l'e At ianb·r1m\"sl"a lld eieJtdolllllll'ligl' [)Yl'l·fo1"
llwr, der fO l"l'l'st.t'll ÎUb ·tStl·t!S l']h·1's ere funtlile i den ost
gnmlaudske K oi<!\"andsstn Jlll.

~Ied Hl'ns~ï l paa Haltlll" 'ugl1<'l'lH' i dt, stOlTe Dyh
Iwm ises tii _Ka1'tet No. I I. hl"or Î IlaH samme )Iaade som
ol"('ufor findl's indtt'gnt't ~a lt~l 'i talh'll H,tI H ar lJullden salllt
i de inte rJlH'llia-rt' Dyb, forsa:l\-i(it (l l!s('l'\"at iollel'lll' l'l'fcrCl'e l"
sig til P Ullctl'l' saa dybt undpr On 'rftadell, at 'l' empcm tu.
l'en der liggl'r lllltier 0", H vor en Obser vat ion hidrorel'
fra et inte rm ediœl't Dyb, el' 'l'allet i K fu-tet undl'rstroget.

XM l' lllan bor tser fra f'nkelte i .:\:t'rhl' <1en nf Kys.
te rn e og pna grulldt Vand optagIw Va ndprover, Yarierer
Saltgehaite n paa de store Dyb mellem 3.59 og 3.45 %,
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of the salt ocean-wnter of the Atlantic, dista nt bu t a fcw
miles fro m land, ite boundary being disti nctly murkerl by
tb e limita of the bmokish water flowing along the shore.
E xcept in this re gion, an d a locality borderin g the 70th
pnml lel of latitude, where , for a. short distance, it l'uns
close tc the coast, the boundmy of the salt surface-wnnn
lies fa r out at sen,

'J'his dilut ion of th e surfucc-watcr on nll pa rts of the
Xorwcgian coast is not anywhcrc Iound to cxcrt a ruatcrial
influen ce on the snrfacc-tempemtcre. 'l'he dccrense in the
nmonu t of salt must be obviously ascribcd to the influx of
ri ver-e-nt er, the tem perature of which during the sunuuar
mouths is relntively high, - so hip:h indccd, thnt the
principal coastal cru-rent, tlowing a.1011~ the western shores
of Norway, bas a somewhat higher surfucc-tcmpcrnture thun
tlmt obscrvcd ill its iuuncdinte viciuity. P ln-nomeua the
reverse of thos c provnil in the tract of ocean exposed to
the mrlncuce of th e Arctic. or E ast Grecnlnud, currcnt,
'I' hcrc, the surfac e-wntcr is not llilllt\·d by ail inf l ux ofriver
wntcr. but with trcshwotcr of a low temperature. produccd
by the 1Jl('lt iug of drift-ic e ; mut bence a decrease in th e
pcrccntago of salt is iuvarinbly attellt1(,li with n correspond.
iug reduction of the surfucc-tempemture . 'r lll' salt surface.
wntcr bor ders, tbcreforc, not infrcq ucutly the Ai-cricenrrent. ,
:llld l'\"l'Il ",heH' ifs houndary di\"ergl's fro lll it , thc trnllsi
t ion l'r om sal t tu comparati l" l:'ly fresh \\"ater Îs allmys ac
compain ed by a n~l"~- cons ith·raLle \'ariation in t l'-lllperaf.Lu·p,
proportionate to th e l'ari at iOIl in the :llllount of sal t . T imt
the surface -tl'-m}lera tu re hccollles grntiua l1y lowt'r on ap
Jll'Oaching the limits of t lll' section in which the pl'Oportion
of salt is 3.5{J pel' ceut, will lw seell from the ser ies of
ohsenatious Xo s" 11 [)-12U nnd .:\08_ 207- 2üD.

lu the Ar cb c cnrrent, some distnncc fr olll if,.,; ('xtrellle
bOlllldary, the propor ti on of sal t nt the surf:'Jce W:lS found
to he n :ry smalL ('xc('pt in Olle loeal itr, lIen1' the 75th
paml1el of la t ih ille. wllt'I"l' a ll:WWW st r ip of snlt er wnter
tiows inro th e cuneut without howel"('r , cansill g :1.11 apprcci
ahle l'ise in the surf~ce.tempel'flture. lt is ft l'clll:1rkablc
fact , which must not be passed br lllUlOticed! that P rofes·
sor G. O. Sars, natura list 1.0 th c EXJledition , fouml h('re
in th c snrfa ce.wate r, which he exalllined from tIay ro da)',
fOl'ms of an imal lire ppcu1iar to th e Wal'lll nrea of the
At lllnt ic watcl', which he nc\" er Illet with in nllY other part
of th (' cohl E ast Gr eeulalld cutTeut.

As regards the :11110unt of salt ohsel"\"l'tl at great
de(lths, th e re:1l(er is l'l~felTed to PL II , in which, as in
P l. 1. will he fOUllll the {lercentage hoth at the hottOlU
aud at illtt 'ntll'tliatl ' til'llths, prO\"idetl the olJser m tiolls \\"cre
tn.ken with samples of water the tempemture of which :n
situ was lJelow 0 ". Observat ions with watcr l'rom inter llle
di:1te dep ths are denoted by uu tier lin illg the ligures ex
pressing their l'csults,

Disl'eganling a fc\\' samples of wnt!'!" col1ect.ed ueur
the coast nnd in shall ow spots , t lw pro portion of salt,
whel'e the dcpth is great , ranges l'rom 3.oH to 3.45 pel'



og Diffcrentseruc ere sanledes ogsnn lier vel pnnviselige Ol ll

l'ml mindre end i Overtlnden. F OI' tydeligt at kunue mar
kere disse optrœde nde Differ ent ser pnn. en let on ..rs kuelig
) [nnde, hnr jeg be nytte t forskj ellige Fnrver. Saaledes ere
de Strog, hvor Snltguhnlteu belolwr s i~ til 3 ,511 "/.. ,'lll.'r
der uuder, bctcguedc med blan F m-ce. rh- Stree. hvor Salt
I!ehaltcn liggcr mollem 3JlO og: 3,55 "1... un-d rod Farre.
mcdens tic V nudmnsscr, der îtolge Uhscrvatiouerne besidd«

l'Il Sal tnuengde nf over 3,55 "Ill' t'l't' tcencdc nu-d lm noget
kmttigero 1'0d F an e, I Nrcrhede u nf Kysterne 1'1' J\":ntet
overal t ufa rve t udcn H eusyn t il, oui \':lIlIlet der lu-nhore r
Ululer de n eue ellcr dell uuclcu l'If dl! tre H ovcdg ruppe r.

D en ul'e;::-ehuft'ssige Fordeliug af Snltgebnlteu i de
stone Dyb, som det snuledes tcguedo K nrt udviser. runa
uncgtcliz lwtcgllt's som IlIl'get panfuldcude At Saltui reue
rh-rue p:la Hnnkem e og i den sydlige Dl,l nf 0 sthnH't 1' :1.'\

det Xrcrmcste findes nt svnre ti l den. som dot i Overündeu
svommemk- vanne Atla nte l'lmx snmù lx-sidder. kan ikke
syues overmskendc . Huvet el' lu- r llH'get gruudt, og dei
rh-ri t lydeude Vaud lu-sidder OYCl':l.1t Cil Temperaun- nf 0 "'1'

0" og mnn s naledes mcnucst heuforcs til rlen uordovcr ft)" ,

demIe Atbmte rhn vsst rom. rued hvilken dl't tin 0~S:1lI helt
lI;\tUl'li~ot har S.1Itgl.'halt t illœlles. L ig('ol't.'l"tt)l' de ston ' DJ b
llI:1:1tte m:lll deri motl l)a:\ Forh:l:lllti \'ente et rultll,t Rl'Sul
t.1t , '1'(' IlII)l'l'llturen liggel' her Ucl l'II Un<lt.1gl'lse 1I1H!f'r 1) 

ja paa de tiesw Sted"r eudog undl'r - 1 ~ , og: det klllulc
tlt'r fol' S)"IlCS rilllcligst nt tilskr i\'e (!t't der tl)'tlt'ntll' " nnlI
pnb r Opri ntlclse, Det fn' lllgaar illlitilertid ll\ ('tI Hestt' lII t
Ill'd :1f' :llle Illig hckj t'lIdt c Ullt11' l"Soge1sc'r O\:{'l' Snlt mll'ng
t ll'l'll l' i tic ttll'skjelli ge Han . nt dt, fm nr ktiske E g-ue ud

ëll:wudc :::;trolllllH' Udl'll Undta g-elsc forer Y nml a l' la \'ere
S:lltgC'l I:llt cu cl de fra de merl' tC'lllperel"ede H imnwlstr og
nd.S':l.:wndc Ynl'IU\"nm!sstrolllme. o,~ mnu sku1cle dt'l'for i de
IIJLere og koldere Lag: :l f det hl'l' IIIldl'l'SOg;k H:I\' vente
:lt tiude l'n Vnndml\sse lIle<l ndskilligt l;lH~l'l' Snligehalt l'lUI
d l' ll , der 1'1' funde n i det i O\-ertiadl.'11 og u:ell lll'st ll lld{'l'

dl'u tlp lendl' Y:lnd, som n:lLeuLnrt skrin '}" sig li'n "nrlllel"
E J,:' II (" H m d t!er \"Ï1'kl-lig tinder Htecl t'r t\I'S\l:I,!!tnt (1I·tt l',
Ht det i (le d)" Lerc ligl:!l' Ilde Lng tt)' C\('lHÏt>. j sko l I1 (~ , ' and
P:l:l store Stm~ku i l\!!N' \'iser sig at hnve 1'11 ~nlt,!!t'h:ll t der
h 'lIUlll'lig noîe S\':U'el' t i1 deu , der cr fuudell i dtm nt1au
ti!\ke (herttadestl'Olll.

::;:l:lwl uf dE'uue til'und som 0é'"S:m al' nlltln ' ti rulIdc,
som j('~ seUl'l'e sk:ll ti'l'mfore , fiucler jl'g" d(,t r imel ig:t :It
:!jol'e dl'u AIlL1g:eISl·, at Y:llldt,t l'a:l dl' stone D)"b paa tIc
Stt,dl'l', som i K :ll' tet tilull'S aJi:lgte med l'Od Fan t'. ('ntl'1I

\l (h'Jll kkl'lltll~ skl'i n' l' sig fm Varlllel'{' E g" lll' ('11er undl'r eu
Im 'r Olllst'l'lIt!i;.:ht'ti el' san opblalH!ct llH! tl s:ladnnt Vaud,
at dei H eh' derved antagel' en tytll'l ig: :1t1autisk K arnkter ,
/lll'deus Vaudet i de med Man. 1,' a1'\'c hetl'glledl' Stn\'kll i ll~

gel' 1Dt>ro eller miudre sk:lrpt udprœger sig som hidrorencIe
fm polnr Oprintlelse.

H,'ol' det gjœlder nt bes\':\l-e SpOl'gslll:l:lIet om, 11\"01"
ledes cIe one L 'tg fincIel' Y ci ned til B unden, da S)'ues
det tl' ikke a t kun ne bcs\'arcs paa antlen ::.\la :lde, end nt dt't
atlantiske V aud U1lller st.'ldig Afkjoling lllna syuke ;!jen
He lll det iskolde og fOl'drive dette, under enhYer Omst..13u-
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ceut ; and thore 100, eccordingly. the differences nre nppre
ciable. t lrough smaller t h:1I1 nt the surface. F or th e Letter
appreheueiou of tbese di âereuces, the sect ions in which
they occur hav e beeu ditt'erl'lItly coloured in the Plate :
blue iudicotes a 1l('('Cl,'ut:lg:l.' of3,nO. and undcr ; red, n per
ceutnpe l':lJl!:!illg fro m 3,nU to 3,:');): :111<1 n soruewhat deeper
n-d. a highcr l't'I'Cl'Ut.'\!!l' thau 3,ni), A long t he consts, t he
Pla te is Ieft uucolom-ed. 110 mat ter to whic h of the three
principal grou ps the water tlu-n- ln-longs.

This irresul.u- distribution of the nmouut of sa lt nt
gl'(,:It dept hs, ns showu in tln- PI:lil', is cortainly :1 most
rcmnrknblc phenomeuou. 'l' hat tIlt' pro portion of s nl t on
the banks and in tlu- sontlu-ru portion of Barents' See
sbould agl'l'(' prctty clcsely wit h thnt contalucd in the warm
surtac c-wutcr of ti lt' Atla ntic. is not iudeed snrprisiuu : t he
depth is in 1Iot1l localitics compurut ivcly tritJ iug, nud the
wntcr. hnYillg everywlu-r« :\ tompcrn turc a bovc !J", must
he l't'fl'ITI't! to the warur Atlantic curreut ; its porceutcge
of l'O llt is tlu-n-forc natul':ll1.r tll\' S:lllll' ns that of the Gulf
Stn'am, For the l,.<t't'at (\t ' p UIS . on the oth er halld,
t\ l(' I1.' W:1S I.'t'a:son to l'Xl....ct :1 \'1'1')' d illerl'ut l'\'Slllt , Hl're,
tht, kllll"'l'atul.'t· is with uut l'XCl'ptioll ht'low lJ ~, lia)' in lIIost

pl::Jcl'fi hl,Jo\\' - 1-: :lll ti Jlt'Ilc\'. :u; l't'gal' tls the or i;....j ll of
snch wnit'I' , thel'l' Sl't'lIIs l1\lIch to II r;!1' ill f:wollr of :In in~

ill':lU,I.::\lt !i'Olll t lw Polar >':'i1 ' :I, () l' U JI' ol.sl'l'\'at iolls tlll(h'ltaken
t o tll'tcn nilw tilt' :lIHOI ll1 t of s:,lt ill Sl':I,w:l1cl', ail with
which l nlll :Jcq(laintt't! fUl'llisli incolltl·sti1Jle proof that the
water of tll(.' CIIITellts lIowill,!! l'rom the Al'ctic OCl'nn !lns
n lower l)('r ceut.1 ge of 5:11t thall tllat ut' the W:ll'lll CIl1T(' llts

tlowillg h 'Olll 1Il00't.' tt'llI l lt 'l'lltt' re giolls : :lnd tht, proport ion
of $.'\ lt i ll t\ll' tit'l 'IK')' :lUd cohll'r stl'aL1. of the tra ct of
OCt'a ll l'xplort'tl h)" thl' :EXllt'tlî t ioll was expectt'd, Ull'l't'fol'e,
to pro \"e collsi tlt 'l';lhly 111\1"\'1' thall tllat ollSl.'I'\"N! nt the sur 
t:1C1' o\' a short tlist:ll1(;{' \1I'1l1'ath it. whel'e the wn ll' l' is ob
Yionsly :m illtiux J'rom Wal"llH'I' clillll'S, B nt snch \l'as Ilot

t\1l' ca Sl', for tlll' :1JlIOUllt of salt tiHlI1 d in the W:ltt' !' of the
col(1 ;lrt 'a, w\ll'n' tlw t~lI\ lll'l'a t u1"t' is bclow Zl'ro, n1,!l"t' l's,
in soUle lucnlitit,s, IJl"('tty c1oM,t)' wit ll that in thl.' \\'nt('l' of
the AtI:H1Îc SlIrf.1Cl"-CIIl'n'1lt.

T his plll'1l01lll'UOU, in conjullctiun with r('nSOlls t lla.t
will nfk-l"\l"lll'tl s he l.'xpl:lilll,d. h:ls Il..-1 me to assume. thnt
thl.' wnu'r Ilwt with :It g:r{'at dl'I'ths ill the sections colourt.>d
1'l' t1 in the l'I:ltc, i" ('ithe l' l'XclllSiw ly the l'('sult of nn in
tinx from II'nl'llWl' rt'~iO ll S , (JI' is. :It Icast, so mixcd with
such W:lWl' as to Il:l\"{' t\ist illctly llcquil'ed Atlnllt ic chnrac..
u' rist îcs ; wlJl'l'\':Is t lLC' \\"ati'l' iu tll(' I,hll'-coloured sections
would $l't'Ill 10 illdicak more or Jess dCtel111illUtcl)' a P olar
Ol'i gi ll ,

As to Ule q Ul'Stion iu\'oh-ed. in t he descellt of the

Uppl'l' strnL'\ to the bottOlll. the only wa.y in whicb t his
cau ta ke place seellls to be by the A tlantic surfaCl'-water,
as it parts with its excess of hcat , b'1':Lllually sinking tbrough
the water of the coB area, and displacing it ; at all events,
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digbed SYlI{'S det eikkert. nt mau for det efgrrendsede osten
for J an Ma)·en beliggende Strog ikke kan nntage uogeu
auden Vci, Meu nt deu vnrmere Vandmasse sanledes
skulde synke gjennem den koldere. knnde jo ved fors te
0 i(>knst synos stridemle mod vol kj ,·lItitt· Naturlove da mau
nœrniest unuttt e t ro. a t det i Xa'r111'th·u nf Uvi-rtlndeu t1)"
dende ntlnu ti sk« Vnml p:1 a GrullIl nf sin hoien- 'l'empero
tUI' skuhh- va-n- spccifisk lot terc 1'1ll1 rlct ifolg-I' sin lnve
'I'ompora tur stn-rkt 1"01'ta'ttl'(I(· Bund vnud. Xa' l'lIwst fol' at
fjerne enhvcr 'l'vivl i SM H l'lISI 't'IlI1<' er cler i 11t'1l forhen
gjengivne '1':(1)(,1 011f'Ol't eu Hubrik fol' Vnudprrwcmos E g'l'II
vregter ved 11('u i Hnvet OllS('I'H'l\'11 1' 'I'empcra tur i Forhold
til rent Yaml nf 4". ,"1·tI Hju-lp :11' d t' de r lx-regnodo 'J'al
knn man 1111'11 Ix-thcd staden- 111'11 SIJI'ci th..kl' Y:,·.~ts Vm-in
ti on med 1).\'I,,!t'II. s nnh-ds-s s om den f indvr :;1I·t1 i H nvot,
bortseet Im rh-n "(·(1 Ynmleb, ~:u ll llJ('lIh)kkl·l i ;;1 1l'11 fomnr
sagede F nl"ta·t uillg' i III' stern- 1))·h.

Dell Ht·;!iull. som i demu- H I'IISt'I'1lI11" most interesse...
rer os, el" 11I·li. hvm-i der i O vertlodcn 0l! ua-rmest ruuh-r
den fiudcs t ' li lx-stemt udpra -gct a tlnutisk Vnrmvnudsst rcm.
en Regioll SUlU 11.1:l d... t Xa·}1Ut·st, · l:tldl'" S.' Il111WlI llJ('<1 dl'n
sOlldenfor I-U L iuÎt- rra Island t i! BI'en 'u Eil:ultl li ~)!I-Jl(le

Del af Ha n 't Ilog saal l"<1<'s at <h·t 1Ia'rllll'st X t1rgl' ligg'I"1\lI<>
P arti pan Unmd af den fra K~- st<·I·llt- lltlg:la t'lHlt- F Ol"tYll
ding maa hOl"t skjR'I·l'S. G rn ppe1'l.'r mali lI(' i til-lUl{' E~ll

tagnc Ohsl"l"\":ttiolll'I' O\"er S:tltg-eh:l.lt 0; cl l'u spl'citiske Y:l'lgt
reduceret t il H :ln 't s 1'I'mpl'r::Ltn1' og l'U Atmo sJlh:l'l"t-s T 1'yk
cfter D)·luit'll. fremg"nllr som R t'su ltat hl'l'af Folgl'lldt'.

it is eertaiu tbat no ether plausible cxplauution cau i}(>
given of the phenomenon for tbe regi on ("3St of .Inn )1:t~·t'n .

But, tbnt \"\,"3t{"1' of a bigber temperature should sink iu
th is mannar througb water of ft. lower, nppenrs at tirs t sight
to he at variance with wcll-knowu physicnl lnwe; for the
wnter from th e Atlantic CUlTI'ut 1i:1.,·ill,t! ft. higher tl'IIl)Jl'l'a tnre~

one would inmgino it ta bo specificnlly lightcr th nu tlu-ccld
and deuse bottcm-wntc r. \Vith tilt' objec t of dispclliug
CH' I'~' doubt thnt lllight aris e.' in connex ion with th is snb
ject. a c0 1l111l11 hns boen add od to tlu- 'l'able ,r.!in'll niJon '
for tilt' speci fie grnvity of tho snmpk-s of wnt er at t1wir
tempernturc 1f1 situ, as compnrod with thnt of pure wute r
of 4 ~. By menus of ' the figures set down in t111' COlUUlIl,
tho vru-intio n of tlu- specifie gr:n ity with tlu- l!t·ptll. as it
OCClll'S in the sen irrespec ti w of incn-ased t1l' llsity from tll{'
comp ressibility of wnter at ;.!l't'at depths. may be rr•.ndilJ
Invest iented.

'l'he tract of oceau which in this respe ct it will he
must desimhlc ta investigate. is thnt through which Hows.
011 or near tln- surface. n wnl1n ClUTf'Ut. 5I'ttill g" (rom thl'
A tb ut ic, - :l t rnct W11ich nt'nrl)· coinci t1C'S with the n -gioll
stl'I: t chi ug" south of an im:l g"il1a l"~' lilll' drnwn li·QlIl l Cl" la lll1
to BI·t·n 'lI E ilnnd. ll11 t l'ro m which, owing t.o t l.{' iuflux of
fl't'shwat.el'. must lit, cut off tll{' St-ction t'xœnt!il1g- nlollg
thl" NOl"\wgiau coast . Xow. if we g"I'OliJl tog-cthcl' t hl' oh..
serrations t.,kclI in th is }lnr!' of th e N or th - Atlnllt ic ta
dt't,erm ille the pl'l'Cl' ll t n ~1' of snlt (l,lHt tht' spl'c ilic gl'1'1 ,·it.'"
l't'thlCl,d to the tf'lll\lt'l'IltlU'I' of tlw SNI. and a 11l'l'SSlU'C of
Oll l' a tmosph.erC' , til<' n 'suit lI"ill Ill' :lS follows: -

Dl't i Ilt'lllll' T ahel t't"ll ll!llh- Ta i fol' Snlt_!.: l"hnlten p:ta
Stroget 1lll'1I1 'lll 0 Ol! 1:100 F nn ll's (0 Ol! n·W i\It't l'l's) IJ.'"h
el' imidh·rt itl llll<·u 'l' d d li'r 1:I\"t. da t'U ufol'ho ltlSlllfl'ss ig:
stOl' De} :11' OhSr l'r:lt itUlN'IW i tM t(· 1)yh hith'ol'l' fl':l (;)st
ha \"et , hml' ~nlt!!(·balt(·lI on'ralt 1'1" mindn' {'ml i dl" CC'lI
traIe og sytll il!t· Ikh· af Ft'Ihot, ]J t' Ohs('n atiolH'l" som
sh i\"{' sig rr n t1 t,th ' 1).'"b Î lo>to!"l'l' Afstanti li':1 KJ stclI, tydc
hen paa. 1'1 t S:tltg-t'ha1tl'u <11 '1' 1111';;I·t IHl'l" sva l"t'r til <1I'n, dt'r
el" fuuden i t lwrfl:ull'II pa:l dt' s:mmw Sb'ller. Dellul' Mis
lig-bed \·eil den g: POg ra tiskl" FOl"l l l-li ll ~ af Obsl'l"\":ltiOlU'rue
û-a de milldrt' D )"h fa:l r d l"l"imud illg"I'l} m~ntlig: Imlflydl"lS<'
paa det som ~[ id<1l"l af dl' spl'ci tiskt· Y:l'Att'r t'rhohlt{" 'l' Ill.
da den i dl' 1I0r<1ligpre E gut' w c.l Salt g:t'Ii:lltt'Ils SJuklling
foraarsagede FormindskelS(' af Egennl'gterne pmi det K œr-
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'l' Il\' ti~Ul'l's in this T alllc eX l'n'~illg t ht' nilloullt of
snlt at lh'pths l'n.llg"ing from () to ilol) fathoms (LJ-n4~)

lIll'tl"t-s) an'. howel"\'1", 1lI1fJucstioll,'lbl)" t ao lo\\". se('ing tllnt n.
disp1'Opol'tio llntl>- llumh(>l' of thé obilcrrat ions a t thi s de]lth
W{'l't' take ll in B:Il"t'llt s' 81"n. \\"hl'l'e t1)(' muollut of snlt
is ('\"l.>l'YlI"here slllallpr th:tll in th e centra l :tml SOlltJ1I;'1'1l
st'ctions of the tract inw s t igat t·d. 'l 'he ohsenatiolls l't,fer
r ing to this depth at n cOllsidl'ra !Jle dist.'lnC<.' from l:lnd,
show that the percen t..' ge of sal t is \"1"1')' llt.'::Ll·I)' the S.'lIlIC
ns th at nt the sur face. l'hl' So'l. id deft'ct in the geog-r aphiCo'l1
distri!Jut ion of the obsenat ions takl' ll at a comp.'lI-ath·e l)·
t r itlin.:; depth , dol's not howen 'r mat l'ria ll)" :Iffect the cor
1"l'ctn{'SS of the figures expn'Ssing tht' mean specific f!l":\\"i t)· ;
fOl' th e f.'l ll in specific gravit)· occo'l.sioned in northern regiolls
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meste opveles nf den F orogelse nf samme, der skykles de
der herskeude lavera Temperaturer.

D et Iremgaar altsaa , at Differe utserue mellem Salt
gcba lte n i de nt lnnti ske Overtladelag og tic 14\."l B undeu
hvilcnd c iskolde Ynndumsser gjennemsuitlig kun ore lIlt'get
smaa, a m tic end pM d., P uncter. 11\'01' Yaudl·t i dl' dybere
L a;!" bcsidder en overveieude polar K aro ktcr, turde vu-re

ndskilligt merl' fremtra-dendo. Disse Diâereutser al' heu
imod ().o2~/" ere dog more en d til str.ekkclig store til i de
nodorste lII (' I'C nfkjoledc Lag al' dt·t ntlnntisko Va ud at
frmu knk]e et , som dt't vil secs a l' 'l'nbc lleu, lllt'gt·t ty<1c1igt
mil end svngt )[axillllllll n1' den spccifisko , o:e;;t. Imul der
IUl'l"IUl'St la-virk cs dcrvcd. at Sovand et n-d A fk j oliu e utnler
u - un-rtner sig sit T wti ll'lIsm:lximulIl og dertor i X rr.rlu- dcn
n1' det te fur miudrc 'l 'empcmturvnriatio ucr kuu fornudrer
sit Ve lum mcd nu-sten umœrkelig s umn Vu-rdicr. saaledcs
at eu M'''' megot nuee Foroeclse al' Sa ltg('halt ('n undcr
disse I.Jinst a'mliplll·(lr [· fnnr en o"t'r n 'il'lIdl' I udfiydclse li;.!... .
ovcrfor Cil Gra ds Fornudriug al' 'Iuruporaturcn.

DI.'t ('1' saa1e<!...s sa:. I:m.!!t l'ra 'l' ilfœ1tl(', at der i de
spt'citiske Ya').:w l' a f dt· forskjt'1lige Ya mllag Iigl,'(' l' lIo!!cn
H illlirillg fo r AIl t.'Ifl",·lM·1l :l t at dt'l atl:m l iske Vaud skulde
sYllk(' gj" Il11t'lll th,t koItll'l1.' Pol:lnand, at 11l,'m t n ortolll af
tlisse man slut tt,. at s.'Ia ma..... ":cre T il ra'Ide. .1 t'1'S01ll ikkc
:nuh'e i Huw t IJ(>rsk('lllle Stronllllc ,'i rk e hl.'llllnemll' Il:'la 1.'11

s.'I:ll\:-m B cm'gt' IS(', ) l a n t. 'nke s ig f. Ex, n 'Il :-;id('u ;If
hin:lIulen i Ha"et to Y.....mlsoilcr at' 20uu F rm ll's (31iil8
) lekl's) l>ybtlt" In'ol'i ~.\' ll\ IW l'a tl1 n·ll s Y:'Il'iat ion llWtl Dyhtll'll
1'01' ~i lll l'l'1hl, tlsSkyld k:m :Illta j!cs a t m 're dl'Il S:'I llllUl',
1I \"Ol'imod i':i:llt ,!!l'1 l:lltt'u i <1<'u 1ste Ill'lt i!!jcnue m Sl Ptws t il
iU) :l d;". Ilwd"lIS th'u i d"'l1 :!t1(' 11 !"'la :::lt1·o;n·t fm Un ·rti:ul l·u

t it floo F l\\'l lt'S (~I1 -l }OIt,tt ' rs) Dyb l,.'În 'S Ya'n li ell ;;,fl:l "{u
o.!! fr:l f>l JU tH :!UOtJ (9 14 t il 3ü:)~) Ya' l'd il'Il 3,:ll l "j ... saa
ll'tl('S SOIlI F orhoh\ct ifol;!c ()bSl'r m t iouern c "jrkeiig s)'ucs
:lt sti llc sig paa l'Ukl'1tl' htt'd(ol' i tlet undt·I'Sl:Jgtt· H :H", Jh,t
t'" da ulllithlelb:l1"t illtll)'sl' lH\l', a t l'II s.'Iatlau F Ol'llt'linJ! :li'
t:l....lt.!!l'1Laitt·u \"il 1wH' cn S)'llknillg i (1...11 l ste Soile ti\ 1<'olg"I' ,
s:l:lktles at Yaudet i d('IllW vil soge at ntiln'l,tl(, s ig lallJ;s
B IlIItI"lI o~ fOl'tir i\'c d(,t ollll ig.~PlItI(' sl){>('ifisk Il'tt f.'r e Yaml.

IJcll H nst iglll·d, hYol'llll'd l'n s.'la. tlall Be,·:t':,:-elsc ton'g:lar,
" il natur1i g: \' is l'lotte sig d'ter Difterellts....n lIIel! t'1ll Trykkl'Ill\
i ~1Il1ll1 l' X in .·au i beggt· So ilt'l', l'U Diti~'rt'lI ts , SOIll n ..:l
B UIllI...n i 2000 F a \'u l'S (3ûf>8 ) Iet...·l"S) D yb l'ttl' r Rpl'l';!uillg
belo\x'r sig t il hellimod 32 - - Kxiksolvsoill',

.1<'01' Il:t'rnwrc a t be~l"Illl t1 e den (Ol'hen frt' llls.'lth' HYI}l)
t1l('M'. om at t1et ]lrt.:t B uudt'u hr ill'lIt11' iskolde Yau d \lMl
lie i Kartl~t lllet! ro d F:H'n~ iwh',!!Il ('l1e î:)tel1l'}" skllitie hav e

atlant isk Ol'l'i lldels.~ ~ vil .it';! bCI1J ttc Illig: :If de i en titlligere
A tl land ling 1 lll'skrenw üLsl'rmtioner OH'l' .Ie i &n'alldd
int1eho ldte K n e lsto fmrengder , hvis All\'cnd elsc i sa.'Idant
Œemro aUerede pM det Sted loseli g Cl' bl even antydet.

Som bekjendt hersk cdc der i œldro Tider den An
SkllClse: at de i So ,'amlct j de storre Dyb indellOldte Luft
mml1gdel' p:m Grun d nf clet der herskeude T r)'k maatte

1 "Om ],uften i SQvandet."
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by a decrensc in the muouut of salt , is nlmost compeusated
by the rise re sulting l'rom the low temperatures prevniliug
there.

It eppears, therefore thnt the differenœs between the
muount of salt in tho wnrru upper st rate and thnt in the
cold wnter at the bottom. :\1'('. 011 an average, exccedingly
smnll, t houg h more strikine IHo·rha !,,,, in locnlities whero the
wuter of tho dce pe r st ra te to a n" 'y l,.'TI"at extcnt is P olar
in orrgui. 'I'lu-s- diti'l'l'l'IlC"S- about t1,02 pt' r cen t - nre,
however. ns will hl' svon frcun tln- 'l'nhk- more thun suffi 
oient in Hw lh'('llt'st nlll\ CO!.ll'St st rata of Atlantic water
to occasion ail :lpprt 'cia hlt' , t1 10 1l ~!t a J.H\', maximum of
spocit ic g: l':lV i t~· . " hich is ,·xpl..im·.1 hy tlu- ta ct. tlmt SI'a
wa tor bolow u - lins n'l'Y ucu elv n-aclu-d its maximum of
th'usit ) , mul the iuc r...·: lSC in voluuu- üu-n resultuur l'mm
tri tiing vnria t ions in tenrporntun-. is a 'H'1I lIig-h iunpprcci•
able magnitude: h.'m'.. umh-r SUell circumstauccs. tilt· iu
ûucncc of :1 "('ry slieht ndditiou tu th e «mount of salt
wit h but one tl" gn'l"s IliH'("'l'IICV ill n-mperntnre will ht, t'X

cecdiugly an-nt,
S uch hl'illg the C:lS('. tlu-n- is ll11 t hing" in thl' slJl'c itic

I!T:t\' îtil'S obSC'l'\"t·d in t ilt' ti ifti'n'nt st rat.'\ of wntcr ta d is
l':l\'om' tht' ....~sn lll pt ioll tll:\t ti lt' (,'tllllll:lrntin-l)' wnr lU At-
1:H1tic wah'r should s iuk thnmgh t\U' cohl watcI' of Pobr
ur i.!!in; llay. l'rom th('S., ~ I lt' ci tic ).: I·:l\·it i(·s wc mn~' illf('l' its
COITt'ChH'SS ~ Ill'O'·i{h·.1 uuly t h:lt ,.;uch .lt'SCt'ud illg" motion
00 Ilot COlllltt·l'actl,.1 h)' t h., l·tft·ct tif ocean currents, 1'0
/.r ir l' nll illllst r:lt ioll. L .,t us illl:l.!.!ÏlIe two COhUllllS of
watcl', :Wljl) fntllOlils lHti:)H 1ll1·t n's ) (Il'CP, in hot h of
wh ich. fol' COllH'llÎ.'nCl,' sakl'. t\w \"nr i:lti ou in tClllllt'ratUl'c
wit h the <h'pth is :'ISSUllI t·t1 to h.. "llllal : th e allltJlIut of S:llt
011 ti lt' otllt' r 1I:'I lul. bl·in.!! l' ut at :L')~ p('r Cl'nt th l'ou,!!hout
t ht' wholt· of tl ll' til'st. hut in t l((' sl 'c"lltl ~ at 3.f>:! IWI" Cl'ut
l'rom ti n' SUl'faCt· tu a tll·ptI. of :ll lll 1:.tl.oll1s t~H4 1Il('tl"''S),
:lt 3,:')0 J1t'l" CI·n t 1'1'0111 ;J< HI to ~t lt " l fat hollls (~II -!- ;{l i:)8

Illl'tl"''S) - :1 rat io of .li stl' i1mt ioll actu:.Il)' o!JSl'n't't1 ill so llle
lOl'a\itit's. This g: in 'll, it is llh l" illlls th:lt s llch a tlistr ibllt ion
Illllst C:H1Sl' thl' wat('l' in Hu' tiJ'st \'llilll11n to sink. :md slll"':ld
ibwlf 0 \"('1' tilt· hottOlll. di:olplnc ill.!.! as it tloes so t11l' spl·ci·
tically Ii ~htl' I', T Ilt' r:IJli.li t}· Ill' tl lis .Io\\'nwartl mot ion will
of COUl'St' Ill' pro )llll·ti 'lIL:ltc with tlw tliti'l'l'l'IH'(! in Ill'I'SSll1'e
at thl' Sll l11.· 1<'n" ill t11l' t"o Cllltlllllls, a d iffl'r t'ncc which,
nt th.. d" pth of ~tJOU l:. thullls t 3l iflJ; mctres), has 1Jl>I'U
comput.NI t'qllal 00 that of a COlll lll 1l of llI P1'CUl] ' 3~ -- in

h<'ig-ht.
" rith n \'J(>W to fUl'uish al1llitiolla l contirmat ion of

th t, hypotlll'sis b l'Ough t lin"I':ln! ·aiJ()\"{', which ass umes th e

coltl bottOlll-watl' l' in tIlt' l"\ 'd -cololll"cd secti OIlS of t he
P ia t{' t o he of A tI:llltic or i;.: ill, 1 sl1 :1 l1 have l'l'cou rse to
Ill)' obsenations on the :llUliunt of nib 'ogeu in sen-wat... r,
published in a former Imper,· whel'e t he ir ap plicutioD to
sucb a }mr pose was brietlJ alluded 00,

The opinion forrnerl)' entert.:,i llet1, tbat the quantity
of air contn.ined in sen-wa te r at gl'e:lt deptbs must he ex
ceedingl)' grl'at, b)' l'eason of th e immense pressure pre-

1 ~On the Air in Sea-Water."



ve re uforholdsmœssig store. l'Il Anskuelse. som ved de
senere Undersegelser fuldstreudig el' bleveu modbevist . Rig
ti guok el' det p:la den eugelske Ohal lcngerexpedi tiou iagt
ta get, nt de i den hede %one Ira H avbundcu optaguc Ycnd
prsver n'Il at henstnn nogvn 'l' id vise Ocermr etningspbœno
mellel'~ II W Il dette vil .io ikkc ra-re nlllsh lip;t nt forklore.
nnnr mau crindrer, nt Ynlll!l't i {le store Dyh sclv i .iEqm·
toregneue Pl' II I{'gt·t Il:1.'1' iskoldt. 1h,t folger norulig nf si~

sel v, nt de t il t'Il snn lav 'l'ompemtur svnrc ndc Luûnwng
der ikko kunue holdos oplnstc. nnar Yaudprovoruo reel heu
gere 'l' ids H t-ustnucl nuta gvr Ile tropiske Egnes hoit' Lutt·
teuiperntur. Stn-rkcst tale r tll' JI ;I II dcu uorskc EXJll',lition
udferte L uftlu-st r-umu-lser for. at 'I'rvktilvrvxtou IIwc1 IJ yh
den ikko ka li have nogr-u l111lttYlII,h;l' pnn ) la'llgd('n nf den
i 80ytllH!t't oploste Ln û. 'l'uecr mail lI('mlig- )li{lth·!t't nf
Dybder, 'l'cmpcrnt urcr og K \'a'lst() fllla 'II~{I{' r 101' nlk- dt, lb
P uncter uudcr (In'd\nt1I'1l strumnencle Vnudprovcr. hvon
der pmi denue }~Xpt'(lLti ()lI "1' t'Ort'bgl,t Luïtbcstennnelser.
erholder mnu til vt )'lilldl'Itlyb li!!;':; F:\\ï\t, (l:W7 :\leh'r) l'li
Middeltcmpcrnt ur - 0: ' Ofl og- l'II midloro K vrelstofgehalt
13.99 CC, l'vv L itre, clet vil shn-. Yaud et Î 1)yiJl't ÎIHIphoI·
der gjellllt' lIlsllitlig 1H1'st l'll \J":l CC. K"ll.'lsto f mimire, l'lld
det ved siu 'J\ 'llllwrnt lll' vildl' ktUlIH' ho1d(, oJllost ulHIl'r l'Il
Atmosplm'rl's '\\rk.

NIlH l' Hut ll t'rilldrer. at 'J'r ,rkkd i H n.HIybt'J){· ikkl'
dreier sig om Atlllosplt~l'l'('l' JIIl'll Olll HUlllh'{'(l..l' ~f AtlllO·
sphœrer, saa maattl' JIIall tlog- \"\'lIh', nt dds I udHydt'lsl'
(om det hnnle uogl'lI) viltlt, gin' sig t ilkjl' ll«e H'd Un'g"pl·
mœssigIIl't1t'1' af lIanr i:-;I'lig StOlTt'lM'. o~ lllall 1'1'. <la ((l't te
ikke i miudstt-' :Mande ('1' 'l' ilf:ddet. bel'dtigd t ÎI dl'Il Slut
ning, nt T rykkd ikke bl'sid<b" Jlogell Emc til i mll'r'kbal'
Grad at ophohe L ul'tllla'Il,!!lll'l1H' Î dt' stOl"( ' llyb, l'na dt'll
nnden ki lll' )\Ina Ild l'011111t'tt,!!vîs nllbgl's, at V:\lIdd i dr.>
dybere lî;!;!l'ude L nf! ikkto bll n(d n ' lLOg't't af sin Lllft ~ dn
det .io pna l-1 l'1111l\ al' det dl'I" IH'rskt'lldp '1'I',\-k vil kUlllle
holde opln:-; t oH'r n 'i\'lHle stont' ) Ia'ngdl'I' l'nd d(,~ dpI' uog{·u·
sillde {'n' flll'efuJLlitll'.

])ell r illH'l igst l' 8l utuîll,;! :d" (\ t' Sellf'j'(' 'l' ide!'s Ohser
m tioner OH'l' dissl' G,j{oIlSt:l.I11Il· vil SlllJ!('t1t'S ra'l'{' dell, at ('n
Yandpron'. sll:da'\ig'(' dt'Il lH'lin(\t,l' si.~ UlI(\t'l' ü ycl't1aden .
uformuh' l,t ri\ bl'holtlt, dl'Il S:11\l1ll (' L uftma'llg'dt, t'lIer rig.
tif!"en' K I":l'lstofma'1l;!t!e 1 sflm d( '1l h:m\l' nhsorlll'l't't, th den
sidste Gang Ilt'falJ(lt sig' i UH'r l1at1I'1I lIlisat 101' L ut'tens fr Îe
Illù\'irk lliug,

~II 1'1' tll'Il L uftm :t'lI!!IIt'. som Stn"a\lIld ahsorll1' l'er af
At mosplla'l'l'II, llOH,t!sngt'l Îg :lfIL:I 'Ugi1! al' Ya nJI'tt'i 'l't '1II1wratllL
idet Bm'Olllt'ti 'l'Stlllllitolls YIll'intiOlH'l" 1ig'l.'oH'l'fol' stOlTe 'l\ 'JlI
pem tUl'tiitt'I'l'l'lIts l'l' kllll"hnl' l'Il lIutll'ronluet B(,t.rd lling, H ('l'"f
folger, at dt, Ynlldmnss{'r dl'I' li:lH' nl)soriJt'rl't sin L uft-
mœngde umler y[trillere H illlllwlst l'og, man n ere forholdsvis

1 Den ab~Qrberede SUl'stofm:l'u):l"<ie el' lLemlig i nogen Ul'llll af
hœngig Rf D)Teli\'et og alltlre Tiifa'h1îgheller, sRaledl's nt det hel' lige.
som i den t idligel"e Allmnd1ing' yil Hl'l'J:' ,iet Hi::r tigste at al\l""lllle
Kvœlstoflllœngden som Mnal fol' d"11 sallliede Luftmœllgde"
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vailing th ere, has been whclly refuted br the results of
lut er observntione. l'rue, th e snmples of water obtaincd
at grea t depths witlrin the tropics on the 'Challengor
Expedition were found to exhibit the phenomene of super
sntnrntion whr -n nllowpd ta stand ovcr sorne timo: this.
howcvcr. is pnsily explained, if we call to miud thnt the
wntcr nt great depths. ('H' 1l in equntorinl regi ons hns n
temperature but little nbovc ZI'1'O, H elice it nntuinllj foJ
lowe. thnt the qn nntity of air corresponding to sa 10w n
temperature cannet 1)(' re tnined ou tlu- samples of wnter
hnviug stood over sufficicutlj- long to ncquii-c the high tc m
pcmturc of the ntmosphere in tropical climates. 'l' Ill' nir
rlr-tormi natious pcrfonncd on the Norwegian Expedition
nfford the strougest proof of the facto thnt the incrcasc of
}ln 'ssur e with the dcpth does not cxort auy npprccinble
influeucc on the proportion of air in sen-wntcr. Xow. if
WP compute thr- nu-an doptb. temperature, ami nmount of
uitrogou fol' all tlw snmples of wntcr from bclow tilt' sur
face exnm iucd fol' nir-determiuntions. the result will be ns
follows : menu dept b G!1B futbo ms (12(;7 metres) : menu
tPIJlPPl""tIu'(' - I J," l) 6 ; menu nmount of llitl'Ogl'lI IB,ml co:
})('l' l i tre ~ which sho\\"s tllat in th c depUIS of the ocean th l'
pr opor tion of llit1'ogt'JI an>ragt's U,:) ,' C less t11:ln could bl'
n1sol'l)('d br se~Hrntl'r of tht' tellllwl'atlll'l' 11I'eYlliling thf'l'l'
with tlll' pl'l'SSllr e of Olle ntlllosplH'r e.

If we call to minll thnt tlw }ll'l'sslU'e iu the t1 t'pths
of the SE'a Îs not cOIllJlnh'tl e\'t'lI hy tellS, bu t br IlIllulreds
of atmospheres, its inthlt'l1Ce. if any. Illust sun'!y. 0I1{' would
j JlIll~i \l e . occnsioll ilTf'gll1:'tl'itil's of flJlpl'l'cinhie mng'n îtnde ; fllJ(l
W{' llIay thl'l'pfore snfl'Iy COlle1lldf', since no sllch distm'hflIlCt'
cnn be t1t't..ctt,d, that pn'SSlII'l' tilles not pn"cl'ptihIy incn'as\'
t\w amount of nil' at gl'I'at depths, Ou the otlll'l' hau t!, thNP
is e\'el'Y rt'nsoll to iurer, that tlll' watr.>l' in tht' )OWPI' strat:l,
oll'ing to tlw imlllt'Ilse pl'eSSllre~ CfIllllot pnrt with II1lY of
its nil'. the fJuantity nctllnlly :lhsorlll'd 1)('\"1'1' being 1'1"('11

apPl'oxilll:ltdy so gr l'at fiS such a pressur e ,,"ould {'ua ble it
to l'l'tain.

}'rolll t1w l:ltl's t obsel'l"ntiolls thl'o ,dng !ight on this
(J'IPStiOIl. we IlI U)" therefol'l' reasonably infel': that nIl sea·
wa!!:' )' ht'low the surface l'l'billS undiminishet1 the quant it}
of m l', OI" mther of llitrogeu. 1 which it nhsol'bed wheu last
nt the' surfaCl': in din'ct contact with the atmospllt're.

);ü'L t!l(' qunutity of :lir nhsol'lwd ln Sl·l\..-\Intl'l' is
mainl)' d('pemlt'ut ou tlll' te lll}ll'l'ahll' I' of t lle lattPl\ tlle
l'isl' or faH of tILl' bnl'ümett' l', as compnn 'd with considpl'.
ab le diffcl'ences in t('lIlJll'ratlll'(': being- in this crtse of but
little momen t. H ence it fol1ows l that th(> proportion of :lÎr
nilsol'bed bJ spa-wate r in warm c1illlnt l'S is smnll compnn ,d

1 The amOUllt of ox)"gen absorbeù by sea.wnter dependillg to a
cel'tain extellt on thc presellce of animai life Rnd otiwr acciùentai
eaust's, th c amOUllt of nitl'Ogell ma)', ' \lth iZl'cater precision, he as
sumcd to l'E-'l)resent tlle total amount of lIir - Il standard of mCIISln'c·
ment adopted in the preeeeding l\lemoir.
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lidet luftholdige, medens de, dei' have ebsorberet sin Luft- i.'
ruœngde i de arktiske Egue, mna iudeholde meget storre
Mœngder, og man vil derfor netop i de paa Ex peditioneu
udferte Gnsanaljser have et fortriuligt ~1idd('.J tiI nt con
tro llere den forheu opstillede Hypothèse, ifelge hvilken {,1I 

kelte Regioner af det iskolde DJb skulde vrere opfyklt nf
Yandmnsser, t1P! inlfald delvis Imvde ntlnntisk Opriudelse.

Forat "ise Ldfaklet nf P li sandnn Control bar j {'~ teg
mot Kartet Xo. III, hvorpaa efter samme P r incip som dl.t
ved 'I'eguiug af Karte t No. II befulgte ândes nfsat dt' i
Dybet fuudne K eœlstofmœngder udtryktc i CC. pr. Li tre
reduceredc t il cr og 760-- Tryk. ligesom der OgS3:l n-Il Si.
den nf disse TaI findes opfort den 'I'empemtur. hvorved
Sovnndet abscrborer denue Kvelstofmœugde, beregnet t il
nœrmeste he} Grnd t'fier den nf de t idligere bskreru e FOI'·
sog udledede Formel

z.:=1404 - 0.231.

Det siger s ig selv. :"It d isse 'I' empe m t urer- ikke kunne
gjore Fordring pan nogen stol' Gmd af Xoi :lgt ighc·d. da " 11

forhol dsvis lidon F eil i K vœlstofbesterumelsen bevirk er ( '11

meget stor F eil i den dernf beregucde 'l'empemtur. Der
findes saalc des flere O bservntioner. der give 'I'empcraturen
- 4°, Cil Tcmperator, der lIli g' bekjendt ikkc el' obsl'1'I"1"re t
i H n\"et , D rtte "i1 dog ikke forekolllme s:t:t urinwlig t ,
nnm' mnn tngel' H ensyn t il. nt Sln-nnd af _ 2° n 'd 780'·"
B nrollleterstnut! nÙ f>orbE'l'l'r (' 1' K \" relstofmff'ngdc, der IHIf\.

(](·t 1\lL'rmef>tl' gan t' op t il, Imlll 11('1' i Yd('l'tilfrehlem' l'r
fU llClpt .

F nrrelll:'gnillgcll el' ber fOl'(·t::lgcll s.'lnl{· iles. nt d(' Stl'Pg,
h \"or K rœlstofmn.'lIgden "1' fU lldell at '"1l:'1'1' 14.4 ec, ('111'1'

dero\"el', en' betegllct!ll med Mnn F nrn·. de Strog, hHn'
K n ..lstafllln'ugc1cll ligger Illl'Ilf'1ll 14.4 og 12.Ô ce.. IllP(] (' n
svag l'od Fnn e, Illedens et mind re P :n t Î. h\"or K m ·lsta f
lllll'ugd('n cr fUII(I{'1I nt l igge undl:'r 12.5 CC.• ('1' b('t l'f!1l1' t
nu"d en noget krnftigere l'od F ::l n e. Bet)'dnillgen al' dis.<;(-"
....n1'\"c1' blîn '1' lig(!SOlU i K::lrtet l'o. II dl'Il. a t de 1'0<1(' Fm'·
n 'r bedœkkP dl' S t rœkllingl'l" hm 1' Vnnllet i 111('1'1' (,11<,1'

lII imhe Grad besidder atlanti sk K nl'akUoI', 1ll('(1f'IlS den bl::l:t
F a1'\"e tilhor('r dl' Y nndlll:ls.w r , <1('1' h::l'"l' :lbsorberet siu
K n l'lstofmwugde '"ed en T plllpern tur af Ululpr 0", og som
nltsnn Il:l'rmest S)"lle5 nt hidrore fra (](' ::lrI...-tîskp E gne.

V<'d a t s..'l llUncnligup Kar ten e Ko" II og I II ,"il lJlan
strax se, at F a l"\"('I"'gt lingen i dis$(' i :lIt Yœsellt ligt ,"iSl'1'
ell s,,'l'r<1I'11:'5 stol' Û\"('ren sstenuuplse, som p..'l.:;l. Ill::lng:<' P Ul1cte l'
emlog: Ilœrlll l.'r sig t il Congruent, Olll Ul::lD etuI n'ft Il::1.''1'
m{"re Iktrnl:rtlling: ,"il finde. at disse L ighedl'r iH (' gna
igj l'n i nIle IJ et..'lilll'r , ln"ad mnn JJ('lJl'r ikke )l:l::l Ilogen
:Mn:ld,~ kunde "cnte, Grœndsernl' blinI' neml ig pa:l lürtet
Xo, III pan G rund :lf Obsermtio nprn{'s F nnt..'lllighl'Ù meget
' "::l tlskelige a t lK'Stt'UllUl', ja dpI' filldes pndog ber pan om
kring <!l'U 6fKle Breddegt.'::ld pt SbJlT{, S trog. ln"orom Ill/Ill
inte t med B t'stem tllt'd b u sl nttp, dn dpI" und er A unl)"St'1.l
t..'l. b tes en milldre Del :lof de L uftplll\"er, d{'r ":lr(> lwst,pmte
tH nt udf)"lde dett<- H uI, sa.'\led es at den s.'l.mle<1(' L uft
llla-ngde desvrerr e ikke ku ndo maa.1es. Desudeu ere ogsan
O bsermtionsfeilen e boade fol' Sa lt- og KTœlstafbestellllllPI-

Den nOl'lko Nord hav5u l>edltion, Tom N : Cllemi.

with th:lt absorbed in th e A rct ic regions, wberefore the
analyses of g::lS perfcnued on the _E xped it ion furnish an
excellent m éans of testing the val ue of the bypothesis ac
cordiug ta which certain sections of tbe cold aren are
nssumed to be ruade up of wnter pnrt of whicb nt leest
wculd scem to he of Atlantic oriaiu .

'1'0 sho w the result of such a test. l Imre nauexed n
third Plate (dmwn on the samo pr iuciplo as Pl. II). iu
whicb nre givcn the different amouuts of uitrogen present
iu d"ell wnte r. l'XIU"t-"SS1'Ù in c.ccntim [K'r lit re . reduced to
Ir nnd a 11l'('$sUI'e of7l)l,..· . A long with thcso figures will
l.o found . too. th,' terupe mt uro at which se n-wnter nbsorbs
such an nruouut of uitroecu . computed, in ",1101<' degrees,
h)' nu-nus of th e Iorm uln deduccd l'rom the observa tions })r (-"
r iouslv described. \Tf. : -

K = 1-1 .-:1 - u.23 /.

'l'h (-S(, t1'1II1W1':ltUl'IOS eumot of course pretend to auy
high degree of accurncy. n compam tircly smnll errer in n
nltrogen-determ iuntion iuvolving n Yt'r)" considerable errer
in the temperat ure. 'l'lin s, 101' instance, severnl or 111{' o1J..
servntions iudieat c - 44

, n tempera ture whlch, sa fnr ns
r am nwarc, W:1S not nuywhere ohsl'I'\"('"11 in t1 J(~ SN I, This,
1tow(>"e1', will Ilot nplwnl' so stl"nllg,·. if l'l'gnnl be hntl to
th l' lilCt thnt s(-,,::l-wnt('l' or - 2", nt a pl'(-'SSIIl'P C01T('SJlond
ing ta 780...., nbsorhs nn nlllount of nit rogen which ngl'pes
\,('l'y clost'lJ with the itigl11'St fO Il I1(1 on the E XJledit ion,

'L'Il<" s"c tions in this P late arc colom'cd ns fo11ow5:
thos(' iu which thl' :llIlOllll t of uit.I'Og-{'ll wns found to l'qu nl
or to l'xc<''t'(! 14.4 «, bill('; tltOSI:' iu which it l'ung('<1 fl'om 14.4
to 12,5 "', Iigh t l'Ptl ; n sollH'what tll'l'JX'r n 'd se1'\"t-s ta indi.
C::lUo n SIll ::lll trnct in wh ich th(' lllllount of llit l'og('11 did
lIot n 'nc\1 12.5. )[o1'eon 'l',:ls in P inte II, t he r t,d colour
illdicnt l's wntpr 1ll0 1'{, or 1(,5s tlistinguis1Jf'd b)' Atlnntic
chnl'nctt' \'istics : th(, bhll', wntN' in which the Ilitl 'Ogl'Il was
nbsorlwd nt n h 'lII IK'r:lhl l'f> 1K'low Ir. and which, th('rt>forp,
wouM St'I' lU to h:l \"(' tlel'În ' d it<; origin from SOllll' )lnlt of
thp r olnr &':"15.

.\ comp.'ll·isoll of P lnt-l's Il :18d III will ::lt once
show collsid('l'nhll' :Igrl't'lIll'ut in thp distr ibut ion of coloul',
lI\::lnr of thf' SI'ct ions allllllst coinciding; thoug h. on closer
illSpt,ct ioll thi s npproncll to congruit)" is Ilot found ta char
ncterise nll (h-bils, which ind{'pd ther l' W::lS 110 rt'nson to
expt:'ct. I n 1'1. IlL tl\{' limits l'l'o,"cd t'xœt'di ngl)' difticul t
ta denlle. OWillg ta t llc liJlli~11 llumbe1' of ohsenntio ns;
na}', respect iug nn exiensiw t ract n('n1' t he 65th pnl1tllpl
of latitudp notbing definite c:l1I he in f{'n-Nl~ p::ll1. of $I>,"era l
s,'l lllpl l'S of :lir. t11l' anal,-sis of which would ll:l"(-" SI'n-ed
ta fiU np tllP blank. hnxing bpt'Il unfortuDnte l)' lost. nDd
tl ll' tat..'l.l amoullt of a ir could lIOt, therefore, he me::lsured.
Besidl's, thp ('ITOt'S of obser":Iti on both in the s.'llt and th e
llitrogcn detennina t ions, ::l l't! so considerable~ whplI com.
p.'11'pd with the minute differenœs in arnount.: tbat, in sorne
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sem es Vedkommende nf sandau Sterrelse, nt de i Sannuen
ligning med de eman Differentser , som det lier gjœlder nt
peavise, lettelig part sine Steder kunne gjo re sig gjœldcnde
og fre mbringe Uovercnsstc uuuelser, hvor de i 'I'ilfsclde af
nbsolut Ill'liaj!t ige Obscrvationer ikkc vilde findr-s.

H vilkcn Yœgt man nu eud vil til lrogge disse fila For
skjelligheder mollem do to K artcr, sun mcget el' dog sikkert,
at de kun optucde som Un dtagclser, modene den langt sta-r
kere frcmtncdcud« Rcgcl cr Overensstermuc lser uf saadnn
Art. at de ikke uclcn viderc kuuue tilskrivcs 'I'ilfa-ldigbeder.
Der existerer uimodsigoligt en paa Illange Pnncter nœsten
t il P ro portionnli tct grs-ndsouck- lovmn-ssig Forhindclse mel
lem Bnltg ehnltcn og J\.vu-lstutum-nzdernc, som tuulijreus ikkc
tnrde lude si;.! forklare paa auden Mnade end uctop 1!,iL'Il
nem den for omtaltc Hjpotlu-sc. som snnh'dps mnn ansees
for ut indt-hold« ialfahl 1:11 stor Dl,l Snndhed, idct den
snmtidig bestyrkcs af tu al' hinnmk-n fllhlsta'lUiig uafhn-ugigc,
uensartcde Ubservnt icusm-kker, der i ait Va'sl'ut!igt aivc
det samme ltcsult nt ,

Den, som clet sj-nes, storstc Vuuskebghcd \"ed donne
H ypoth èse lx-stanr j at forklurc, hyor!lo'ùl's dct i lie store
Dyb Hydcn de ntlnutisk c Vnud skulde han' :Iutai!l't en san
lev 'I'emperutur. som (k t itolge OLsl'r m tiolleru c viser sig:
at bcsidde. ljct to turdc dog mnuskc ikl«, SpiCS snn urimc
Iigt, unar mail bct a-ukcr, at den vm-rue. soudeulra konnncndc
Atlanterhavsst rom Yl'li nt flytll' ln-nover dpt lllldl'rl iggl'ilde
meget koldl' Y:llHI paa dl' ll:l'l"ll\l'st til (ll,tte gl'a'ndsende
L ag ma.'t bIin~ mlsat for eu llH'i!l't sta'l'k Afkjùlillg lH'dell
ti'a, og at dpt fOl"st l!,Îl'lI11l'lll l'n S:l:H!aU Afkjolîug til 0111

kr îng 0° opua<ll' dl'll hoie specinske Ya'gt, dl'l' cr tien uuLl
venùige B l:' t iugl'lsl' for, nt dl't skhl kUllllO synke tilbuuds.
Det at lant iskto YanLi k il' altsaa, :ll1erl'dl' tim 'lHl det ùl'gyn
der a.t SYllkl', antagl't l'n llH'.!!et br 'l'elUpl'r,ltur 0;; l'il
desfol'uden undl'r sl'1re ~Yllkllillgl'll, iLl('t det da kHllske i
et megct l:lll:"otT idsl'lIlll jll'nllill'r sig paa aile SîLlpl' olllf,dvl't
af polar t YalllI, l'mi y<!erlilll'l'l' hlin' Ujl'nsb llLl for AI1.:jo
1il1g, forend lkt llnar Bll1u[\'\l, 1)et fl'l'lll!!flal' fOI'(JlTigt
ogsaa af dl! (,Il llnll ikke otrl'Iltliggjol'tl' 'j' l'lllpl'r:lt lll'obsen a
t ioner, som jeg dl'sllagtl't H,d rt'lrîllic af Prol"l'ssor )'lohn
har faaet Ault'dning til nt gjOI'I' lllig 1l('\':jl'llllt lllNi, at
Temperatu rell i lh, ston' Dyb parr dl' llH'd 1"011 Fan e he
tegnede P art il'l' l'1' Ilogpt hoi('l'(' l'nti der. hYor Knl'tet l'r
fanet blaa t, saah'lll's at i \"il'kl'li,tdwL1en og:saa 'l'emperat lll'.
fOl'holdene b it' fol' deu opstill l'lie H ypothcsl',

Det \"ildc tl ll g" ":('1'1.' pa:! un~tte i"lteti l'aa dette ~ta

Ilium at forsoge lHh'edl't aHe \":lllskl'1iglll'tiel', s:U1lfl'll;.!e lIe
pa.'l E xpedit iol1l'n ud!'(J l'tl' talrig l' 'l' empcra turl H'st t'IUllll'lser
elldnu ikkp l'I'e forl'bgtl' Oifl'ntIi;..dwlh,tl. da mail nlene red
at tage t ilhorligt H cnsYIl t il Lld hl'h' fUl'l'.1ig-gen Lie J [ateriale
al' Observat ionpr yiI kllnne \"ente at Ül: t t!et bedst mulige
Inùblik i de mCl'e imlviklede Sporgsmaal Olll Stnnnfor1lo1
dene, Det ('1' dog llll'get snndsynlig t, at man senere!len
ved at combinere aUe D ata vil kllnne kas te Lys over me
get som nu maa synes ùlInkelt .

Ubeldig\·js yar det vet! E xpedit ionens {' (h'eise ikke
muligt ut forudse, at de chemiske Obsenationer skulde
kunne l'Gre t il Slutninger af saadan Art som de her paa-
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of th e computations, the)' might easily affect the r esult ,
and give rise 10 discrcpauoies which, witb perfectly accurato
observat ions, there would he no fear of.

Whntcvcr wcight may he nttachcd to thesc differences,
they must uuqueetionublj be rcgnrde d as cxceptionul ; the
ru le is agree ment, and of a character precludmg the possi
bility of nscribing it to chance, Mauy of the observations
prcvc iucontestibly the existence of Il dcfinite. weil nigh
propoetion nl connexion betwe cn the amount of salt «nd
tlint of uit rogcn, a connexion difficult , pcrhnps. to explnin
without hnving rccourse to the nforesaid hypcthcsis, which
cnunot but caille ncnr the t ruth, coutirnn-d as it is by
two widely different series of observntious. lcndiug, cnch
indepeudeutly of th e ether. in nll csscntinl points. to the
snme resnlt,

'I'hc greatest nppnrent difûculty iuvolvod in this bypo
thesis consista in explniniug the 10\1' tc mpr-rnture of the
A tlant ic wnter ill the decpcr strntn. \rI' must , however,
beur in mina tlmt the wnrm Atlantic ctu-n-nt, in Howiug
uver the cohl wntcr of the lowcr stratn , is uecessnrily
made to part with a \·(1)' considerable .unount of heat ;
and thnt the high specific gnvity, without \vhich it eOllld
Hot sink ta the iJottOlll, ill\·oin~s a telll}J l"ra tur e ot' aùout
U". H ence, the Ati:lIlt ic wat!'1' will ha\·e nCLJl1ired n. very
lo\\' tl'lllpernture hefol'e heginlling to sink. Ilnd lllorcover,
hcing slIl'l'ollnded during its dowllwnni passnge, possihiy
for a considerable perioLl, b}' P olar water, gi\'e 011' a fUl'tll l'1'
:unount of hcat cre it l'caches tbe hOt tOlll . :FOl' the l'l'st,
it aJlpt'al's fmlll the independent series of te mpemture
oùserrations, IlOt j'et in priut, with whicb P rofessor Mohn
Ims kindly made me ncquai nted, thnt th e temperatnrc nt
grcllt depths in the secti ons colonred l'cd in the P late,
is somewhat higher than in those coloured bIne ; and hence
t he IIYllOthcsis ndoptcd here Llel'ives addition:J1 support from
the v:lrintion in te mpel'atu1'e.

:J!NlUwhile, it \\'onld he premature to attempt dis
posÎng of aIl difficu1ties, ti ll the nu mel'OUS tem lwrat lll'e
determ illat ions perfol'med on the E xpedit ion shaH ha ,'e
been made public, since to elucit!ate l'ully the more intl'i ·
cate questi ons connectet! with ocean currell ts , the whole
sto ck of lOaterials must he dealt with , 'Ve may howcver
vcntu re to hOl'e, th nt , ut a later stage of this interesting
inquir j', a general combinatio n of data wî1l th l'OW light
upon mnch that is nt present îuvolved in obscurity.

Unfortunntely, it was not possible to fOl'esce on the
departure of th e E xpedit ion, that sncb illferences as th ose
her e pointed out would he dl'awn fro m the chemical ob



pegede, og det el' derfor helt naturligt, naar Undersagel
seme ikke i Henseende til Studiet af ticlligere ukjendte
Eiendommeligheder ved Ravet kunde fore til saa fyldige
Resultater, som enskeligt kunde vœre. Men om end disse
Undersegelser paa Grund heraf nœrmest faa Karaktoren af
forberedende Arbeicler, saa vil det dog, som jeg haaber,
indrommes, at de desuagtet kunne have sine maaske ikke
uvigtige Folger, idet de vise, nt man gjennem de chemiske
Observationer, der ticlligere i Sammenligning med 'I'empe
ratur og Dybdebestemrnelser har spillet en mindre frcm
trredende Rolle ved Studiet af Havets Physik, vil kunrie
skaffe Oplysninger om mœrkelige Forholde i Havet, som
man ad anelen Vei vanskelig skulde falde paa at soge op
klarede. Man vil vcd Hjœlp nf de lier erholdte Resultater
med Lethcd i Fremtiden kunne udkaste en detailleret Plan
for en fornyet Undersogelse af det norske Hav, der i mine
0ine stiller sig som srerdeles onskelig, da man ved at gjore
et hidindtil ukjendt Hav til Gjenstaud for Bearbeidclso
vanskelig turde gjore Regning paa at trseffo et, der i Hcn
secnde til Stueliet af Stremforholdene el' saa instructivt
som det norske Hav.

Ved saadanne fremtidige Undersogclser kunne de paa
den norske Expedition benyttede Arbeidsmethoder ikke i
alle Retninger blive optagne i uforandret Form, og (let vil
derfor ikke nere ubefoiet til Slutning med faa Onl at paa
pege de lVIangler, der khbe vcd disse.

De til Saltbestemmelserne tidligere benyttede Metho
der, if0lge hvilke allo herhen horeude Observationer an
stilles ombord, bol' utvi vlsomt for Fremtiden ikke komme
tiI Anvemlelse, da man ad den Yei tiltrods for al anvendt
M0ie ikke vil luume opnaa den N oiagtighed, som tiltrœnges
for med onskelig Sikkerhed at kmme paaYise de i Havet
forekommemle ofte meget smaa Differentsel'. Paa den
norske Expedition blev denne Fremgangsmaade benyttet,
fonli man med [CIdre Iagttageres UdtaleIser for 0ie maatte
befi:ygte, at S0vand ikke lod sig opbentre i Iœngere Tids
rum uelen at unelergaa forskjellige Fontndringer, en Frygt,
der imidlertid efter min Erfaring kun forsaayidt el' be
grundet, som man til Opbevaring af V mulet benytter Kar,
der ere forsynede med Korkeprop. Jeg har nemlig undel'
sogt tiere Yandpr0ver, der have vœret opbevarede paa
denne Maade i omkring 2 Aar og fundet, at de aIle mIen
Undtagelse have undergaaet Forandringer af saadan Art,
at man turde vœre berettiget til at anse dem uskikkede
til Egennegtsbestemmelse, hvorimod jeg hos Vandpr0ver,
der i lignende Tidsrum havde henstaaet paa Flasker for
synede med isleben Glasprop, ikke kunele opelage nogen
somhelst Eienelommeligheder, der kunde adskille dem fra
friskt oste Vandprovel'. Ved denne Opbevaringsmaade
risikerer man elog ganske sikkert Forelunstning af en Del
af V mulet, og man maa derfor beskytte sig mod denne
Feilkilde ved at hjemfore det til Saltbestemmelser be
stemte Vand paa tilsmeltede Glasror.

l de saaledes conserverede Vandprover vil man senere
hen efter Hjemkomsten kunne bestemme Egenvœgten veel
Sprengels Pyknometer og Chlorgehalten ved Hjœlp af Vei
ningsanalyser med saadan Skarphed, som man ved Arbeide
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servations, and hence the results of the work done, em
bracing as it did the investigation of phenomena unknown
before, were naturaUy less comprehensive than might other
wise have beon attained, But, tliough such labours must
to a certain extent, be regardcd as preliminary, they will,
l trust, provo of considerable importance, showing as they
do, that chemical observations, which. as compared with
determinations of temperature and depth, previously held
quito a subordinate rank among the méans employed for
studying the physical conditions of tho ocean, will sene to
tlirow light upon many remnrkable phcnomena, that without
such data would be ('xtremely difticult to explain, Un
the basis of the results Ill're set forth, a detailed plan
might be easily laid dowu for the further exploration of
the :xorwcgian Spa, - in my opinion a most desirable un
dertaking, since of ocenn tracts as Ft unknowu, tliere are
probably few that, in rognrd to the study of ocean cur
rents, would so well l'üpay investigation as tliat section of
the Xorth-Atlantic.

As several of the mothods of investigation practised
on the Norwegian Expedition, will Ilot admit of being
adopted on future occasions in a wholly unmodified form,
it will not he out of place in conclusion brietiy to point
out their defects.

The methods previously devised for determining the
amount of salt in sea-water, by whic]: nU observations with
this object in Yiew were takPn on board, should unquestion
ably cense to be adopted, sinee they wiU not suffice, with
the grensest care l'Yen, to attnin the high degree of accu
racy l'equisite for detpcting such minute differences as are
fl'equently fouml to OCCUl'. These defl'ctive modes of· op
cration wel'e, howe,'er, adopted on the N ol'wegian Expedi
tion, thcl'l' being reason ta belieyc J'rom the statements of
earlier obsenel's, that sea-watcl' coult! not be preserved
fol' any length of time without Undl'l'I,!oing chemical change,
a supposition which, sa far as my expel'ience goes, is con
firmed only in the eY81lt of its heiIlg ]wpt in corkecl vessels.
l haye examinl'll, fol' instancl', yarious samples of sea-water
that Imd been preSl'l'\'8ll for ahout 2 yeal's in corked bottles,
and found aIl without exception to have undergone a change
sufticient to renc1er them untit fol' specifie gravity determ
inations; whel'ons, on the other hand, sea-water which had
been allowed to stand OVOl' fol' tlw saille space of time in
bottles furnished with ground glass stoppers, was not to be
distinguished fl'om fl'eshly c1rawn samples. There is, how
ever, a risk of loss from eyapol'ation, the stoppers being
selc1om, if ever, tight-titting; and to guard against this
source of error, the water fol' salt-c1eterminations must he
brought hOUle in hermeticaJly sealed glass tubes.

\Vith water thus presened, the specifie gravity may
be determined by means of Sprengel s pycnometer, and the
amount of chlorine by ,veighing, on the return of the Ex
pedition, far more accurat~ly than would be possible on
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ombord ikke i fjerneste Mande vil kunne gjcre R egning
paa nt opllaa, hvorhos man ti llige vil hnve den Fordcl nt
kuune bcnyttc directe Snltbestenmielsei- som (loutrohniddel

Mod de paa Expeditiouon udforte L uffln-st emmelsei
vil ikke kunn c gjnres uogr-n vn-seutl ig Inclvending. med
mindre urau skuhle anke over. nt dt- benyttede Vnudprover
ere optugne ved Hjmlp nf Appru-ater, der ikkc ra re om
givue mcd slctte Vnrmclcdcrc, sanledcs at de ved Au
komste n til Ovcrfln dcn vilde haye har t Anleduing t il nt
antage l'Il i Forhold til sin L uftmu-ngdc uoget fol' hoi
'l'empern tur. De nue Fei lkild c kan dog ikkc antages at
huve faill·t uogvn \'a'sl'ntlig ludûydclsc i et H nv som dt-t
hcr undcrso gto, hvor kuu c-t llIc ).:p t tyudt Lng lla'l'll\est
Uverflndcn bcsidder en 'I'c mpcrutur nf OH'r 5", isrer dn
Vaud: del' kun (' 1' svnet ovenuu-ttet lIwd L uit . mcgct lnng
SOUl t gi vor Slip Jlaa d ( '11 ovcrskydend« DpI.

D et ved Udkogningen beuyttede, utJncobsen beskrevn e
Appa.rat el' i nlt Vœsent ligt fundet su-rdeles bekvemt, kun
vilde det mnaskc vrcre hcnsigtenuossigt nt girl' Luftopsam
lingsreret eu uogct fomndrct F onn, hvorvcd mail let telig
vilde undgaa den Vnnskelighed. hvormed det nu el' for
bundet nt overfyldc Luftmengden i E udiometret Illien 'l'ab.

(Iveustanenda A fhandlinger cre indsendte til Redac
tionscomiteeu fol' den norske N ordbnvsexpeditions General
beretning, No. 1 og II i Ap ril 1879 og No, III i Dece m
ber samme Aa r.

De i dissc 3 Afballdlinger bl'sk1'eme Obsenationer
ere, forsaavidt de ikke ere udfortc omhord , austilledc i
Professor W Mges Afdeling :û Univcl'sitetets chemiske L n
boratoriu1U i Christiania.

Slnttelig hellytter jeg AnIed ningl'n t il at udta le min
Tnk til J)'Hrr P rofessorerlle Waage og Mohn for den Ri
sta nd, de under mit Al'beidl' med disse Gjellstaude pan
fiel'e Puncter ha1' ydet Illlg .
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boar d ; moreovcr, t here is the ndditionnl ndvantage of being
able to test the resulta br dire ct snlt-deter minntion s,

As re gards the air-determinations pcrformod ou th e
Expedition, the ir genera l accurucy cau hardly he impugned.
Truc, the npparatus with which the snmples of water wcre
collected not having beeu surrounded by a non-conùucting
medium, they mnr possibly in the il' passage to th e sur face
bave assurucd ft temperature somewhat too high as COIll.

pru-ed with the amonnt of ail' contnined in them; but the
errer ru-ising fro m this source cnnnot have excrted any
mater-in] iuflucuc e, siuce the tract of ocean investigate d
hns but fi thin strntnm of water in which the tcrnpern tnrs
rises nbove 5": besides, wat er slight ly surch nrgcd with air
is fonnd to part very slowly with th e surplus portion.

'l'he boiling-uppamtus devised by Jacobsen pro ved
very conveuieut ; possibly, however, th e tube fol' collecriug
air might be given a somewhat different form. to obvinte
th e difficulty now experieuced in transferring the nir to
the cndiomotc r without loss.

'I'hese Memoirs were sent in to the Editorial Com
inittee fol' the Norwegian North-Atlantic Expedition as
follows: - Xœ I uud II in April 1879 and No. III in
D ecembcr.

'fhe obsenations set forth in the foregoing Memoirs
wcre, ",hen Dot taken on boa.rd, insti t uted in P rofessor
\Vaage's departl1lent of the Chemical L abol'atol'.r of the
University of Christiania.

l n conclusion , 1 must Ilot omit to th nllk ProfessOl's
Waage and 1\1ohn for the assista nce they kindly reuder{'d
me, in certain respects, when engaged on the invest igation
of the snbjects trf'ated of in these papers.

E rr a t a .

Pa~e 3, line 2f>, from top of page, f a>' '3.-,,4 to 32.4 _ ;33.0 per cent , beillg ' n a.d '3 .',.4 to 32.4, ;l'·U; per cent being.
- fi, liue 20, from top of page, fo, · 't1le e:de nt ta which the results based on that llyppotbp.sis,' etc" r end 'the slight

cxtcnt ta which Jacobsen 's results.' ete.
- 28, line 2'2, from top of page, for ' soda was added, and the whole compo und ' o=d 'carbonate of soda ",as

added , and the \l'"hole mix ture.'
- 38, line 3, from foot of page, f or ' soda' " ,1 'carbonate of soda.'
- 39, Hile 13, from foot of page, for 'soda' a.d 'carbonate of soda.'

Translllted into Eng1ish by John Hazehl.Dd.
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Om S0vandets faste Bestanddele.

Den temmelig rige Literatur, der handler am Sovands
undersegelser, gaar helt tilbage til Slutningen af det

forrige Aarhundrede. De Kemikere, der fra Begyndelsen
af tog dette Emne under Behandling, Iagde naturligvis forst
og fremst Vœgten paa at bestemme Vandets samlede Salt
mœngde eller dets tilsvarende Egenvœgt i de forskjellige
Dele af Oceanet.

De fm"ste Undersogelser i denne Retning forte snnrt
til den Slutning, at Havets Rnltholdighed ikke ml' under
kastet andre Forandringsr, som ved Datidens analytiske
Müller kunde paavises, end slige, der var en uodvendig
1:<'olge af sreregne forud bekjendte Naturforhold, f. Ex. 1:<'01'

tyndningen i de palan" Egne ved store Ismassers Smeltning.
Denne Havcts Ensartethed med Hensyn til dets srunlede
Saltgchalt sandsynliggjorde naturligvis ogsaa den Antagelse,
nt Forholdet mellem dets enkelte Bestanddele var af en
lignende uforanderlig Beskaffenhed. Skjent de forste For
s0g paa at bestemme Sosaltets Sammensœtning ikke forte
til saadanue Resultater, der fra Kemiens nuvrerende Stand
punkt vilde betegues som overensstemmende, sel' vi dog, at
allerede Marcet (Phil. trans. 1822) drager den Slutning nf
sine Somndsundersogelser~ at der kun el' meget liden Va
riation i Forholdet mellem Kalk, Magnesia, Klor og Svovl
syre i Havvaudet, At Havet el' en ensartet Blnuding, eller
at Variationerne i dets Sammensœtning kun kan dreie sig
am smaa Sterrelser, el' senere bekrreftet ved talrige Under
sogelseL men den st0rste DpI af de AnalyseL der ere ud
f0rte i denne Retning~ ere dog - lige indtil den Tiel~ da
Forchhammer ofl'entliggjorde sin Afhanclling am S0mndet
- temmelig vœrelil0se~ ela ele ialmineleligheel el' hehœfteele
meel altfor store Feil til at kunne haYe nogen Betyelning
fra et nyere Stanelpunkt hetragtet. De ta.lrige og fortrin
lige Unelers0gelser~ Forchhammer har uelf0rt for at komme
tii Klarheel i elenne Sag viser tydelig~ at man skai arbeide
med stOl' Omhyggeligheel~ hvis ikke Feilene ved Analysen
skai blive st0rre enel ele smaa Variationer i Havets Sam
mensœtning. Denne udmœrkeele Forsker har unelers0gt
180 Vanelpr0ver fra ele forskjellige Dele af Verelenshavet
og uelf0rt sine Analyser meel en Grundighed og N0iagtig-

Den nurske Nordhavsexpedition. Schmelck: Chemi.

On the Solid Matter in Sea-Water.

The first of the uumerous works on ocean-water date from
the close of the last ccntury ; and the brunch of the

subject which, to the enrlier authors, would appear of para
mount importance, was naturally the determination of the
total amount of salt in sea-water. or the equivalent specifie
gravity of the lutter, in nll parts of tho globe.

On instituting observntious with this abject in view,
it soon became npparent - to the extont at least for wliich
the limited menus 0 f nualysis thon known sufficeel - that
the proportion of salt in ocerm-wator was not subjected ta
other disturbing infiuences thau sucli as conlel be rendily
traced to pliysical causes: for instance, dilution, in the
Arctic regions, from the melting of enormous masses of
ice. Anel thp remarkable uniformity prevailing in the pro
portion of the total amount of salt, was plainly in faveur
of the hypothosis. that a like unvarying relation should
snbsist betweon the different constituents. The first exper
imcnts to determine the nature of sen-water, eliel not ineleed
gin' rosults that would now he held ta exhibit close
agrooment ; and yet Marcet (Phil. trans. 1822) wns led ta
infer, that the variation in sca-water between lime, mag
nesia. chlorine, and sulphurie ncid is relatively very trifling.
That the ocean. so to speak is a homogeneous fluid, or,
that the variations exhibited in its composition represent
magnitudes comparatively minute - this view has since
been repen,tecUy confirmed; but the greater part by far of
the n,nalyses performed to test it - previous to tllP date
n,t ,vhich Forchhmnlller published his tren,tise on ocean
water - are of very questionabll' "alue~ being most of them
besct ,,,ith erl'ors~ ,,·hich. ,,,hen vjpwpd in the light of mod
ern science~ must lw l'egarr1t'd as far too considprablp ta
aelmit of our attaching any real importance ta their results.
The series of numerous and most successfui experiments
instituted by Forchhammer, sufficiently attest the care that
is needed ta keep the el'rors of analysis from exceeding
in magnitude the inconsielemble variations occurring in the
composition of sea-water. 1'hat elistinguished observer
examined no less than 180 samples of sea-water, collected
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hed, der giver dem en ganske auden B etydn iug end de

foregaaende.

I midlerti d kali der cftel' Forchhanuuers egct Udsngn
g jares nogle Indveudinger med H ensyu til Indsamlingcu nf
disse Vandprevcr, der for den sterste Del blev uicdbrngt
af forskjell ige Sefarende, hvorvcd mali ik ke nltid kunde
have den nadvcndigc tbranti for derce omhyggelige Opta
gel se og Opbcvnriu g. De Feilkildcr, de r paa denue "J.la:ule
kundc ops taa, cr manskc for l'Il Del Bkyld i de 1 nvereus
stcmmelser. liN hist og 11 ('1' forekouuuer i Forc hha mlllers
'Iu bcllc r, hvor tien ovcivcicnde Ucl :11' 'l'allenc kun riSI'l'

smaa og inlmindr-lighcd let !in'sta :H'liltl' D iftcrentser.

Fo rat sknttc "and op frn lJyhet hai' FlIrchhamlll l'r
bctjent sig nf r-n tilproppet tom Fla ske, som tireck-s l!l'II til
dot bestem tc Dyh. hvm-vod " :Illl[('t trykked, ' Proppcu inti
og fyldte Fl:tskton, Yod Üplu-iugulscn hrngtcs p:m t irllnd

al' den t iltagonck- Ynrme og tld nttaw'ndl' 'l'ryk PrOpJI('ll
ntter pan sin Pluds i Flnskcus ':\lullding. .;\Ian bu iuclsc,
nt tienne j<'n 'lllg'all).,.'SlIIaade ikkc yder uogen ti lstrn-kkclig
Hnruuti fol'. at lIet optugne Ynnrl virk elig st.nunier l'm de
hestelll te D.rh,lt'r ; o~ Forchhaltlll\l'l' illdl'Olllllll' l' ogsaa \'ilIig
dens ~Iallgelfll lt ll l l ' ( l. l )u D yl.lnlllt1siugtUlgl'lsl' l'. Forclth:llll'
Iller pan. dellll\' )'laadl' Ital' :l.llstilll't, l~r og'saa tp lIllllelig: l':la·
t..-ùlige og: illlbkra'llker sig ia lmint!clighe(! til de IHJier c1ig.
gend c Vaudskikt l'r saa :lt lllali ikkl' dera f kan drage 1 1O~1' 1l

Hlutuillg l1I('d H <.'llS)"ll tH dl't Yawl. t1N !lI'tiUt!I'l' sig: i lIa'r·

mer l' Her0l'l'!sc l1I l'd H:ld nllHI"u . D('\' raI' jo l'U ,Mlll i~hcd

101', nt der 11('1' klllulc g,i(lre sig and\'e Kn elter gjmldl'u dc,
f. E x. Dyrelin 't l'Ikr H ll\" l.lUlUlens Bl'skal't'tmlll'd. som kUlldl'
fl'l'mbr inge l<'ol'am!l'ingl'l' i H an 'ts Hanlllll'lls.dlling".

AmIn ' Kl'Illikel'l' k lr l'istnok i lll'n sel\l'l'e 'l' id Le
hamUet det tt> Rn llll'. og t'ukl'1te lml' ogsaa fIlUdl't, nt Van

det l'nt B lllHl"1l lm\' ml nOg't't alll1"l1 8:11llllll'lIs:etui llg l'IIII
Vn.lldet Cm lln 'rfladl'Il. llll'n tli:o;s,' l agt tag l'}sl'I' l'n' dog i
flel'e R et lliugl'\' sa:l IIfl1lllst<l'lldi ),!:t~. at 1l0iel'e UlltiprS(Ig'e1sel'
maa vœre al' t utel'I'SSI'.

Da deu nOl'ske Xonlhavscx pcditioll i Aareue ll:!iG,
1877 og 18iH IHIg'ik paa sine forskjeUige 'l'Ogtt 'l' forat
und m'soge H flH't mellel1l X Ol'g"I.-', F.l'rOen H', Isla nd, .Jan
Mayen og SpitlshergC'1l i 'J'sisk zoologisk og kemisk }tC't ning,
val' den r igl'Iig udmstl't lIled ltedskabcl' til I ndsnmlingclI
af det rcspl'kt ire \'it\ellskahelige ":\1ate rinll'.

'r i! Op ill' \'ar îlll,t al' Vall(!pI'OH'l' \ ':11' lIIl'litagd olllkri ng
10u med Hlasp l"Oppe forspwt\( , [·lashr (In'oraf de fh'st e
rummede 2, nogle b L iter ). P nwern e bleve dels tagne ti:a
Overfladen, dets hentede fra B uudell og de mellemliggende
D yb ved Hjœlp al' en af H t,. K aptain W ille kon strueret
Vandhenter 1• Ved Op tagelsen a t' Van det , saavelsOlll ved

1 Tegning og Beskrivelse Rf dette Apllarat findcs i TOl'lw e's Af
ban dling om den i S~v ll.uJet OplllSW Luft,
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in differ ent part s of the ocean , pcrforming his analyses with
a th oroughness and rigorous precision tbnt entitl e them, as
acientifio rc snlts , to a far higher rank th on C:U1 he claimed
for any pre ceding observa tion s.

)'I t'anwhile, ns Forcbhrumner himself udmi ts, objections

ma)' be ltl'gl'd to the mode in which tbcsc samples of sen
water were drawn, the greater par t hnving beon brought
home hy scnmcu; ami heuce it was not ulwnys possible ta
obtaiu the uecessary assu rance, that due l'ar c lmd bccn
takcn in collcctin g .un] prcscrving them, '1'0 l'l'l'ors that
may possibly bave nriscn l'rom this source, we must , per
lmps. pm-tly nscri bc the waut of agreement Illet witlr here
nnd thore throughout Forchbruumor's 'l'ables, in wbich the
tig-un's genemlly exhihit but smnll diftercncos cnsily ac

countcd fol'.
To obtain deep-sen wnter. Forc lrhamuu-r malle lise ot

n cork cd bottle. which wns sunk to a tlepth at which the
wntcr, by tenson of its un-ntcr l'n 'sslll'l1, torced in the cork
nml tillcd the bot üe. On hauliug in the liue, t he iucrcnsed
temperature and diminishcd pressure ln'ought back the cork
to it s origina l position in the neck of the boulc. Xow it
is Oh\' l OIlS, that. with thi s mode of dinwing son-wntcr, t!tl'I'e
l'an he no nbsolute ccrtninty of tln- snmple ohtnined m-igiu
a t ing: at the requircd t1l'pth ; am! Furcliluunmcr l'l'adi ly
gl'nllts its (it'fl'ct i\'eul'ss, l111ll'l'(L th e o!J:O;l'\' \'a.tious he has
insti tllt cd with wau'r dmwn in this lll:llIl1l'r are coll1ptlrn
tiH'Iy l'l'w, and chi('ti)' COll linel! to th e higher of tlw de(' p
sen strata : ami h(·ncI1 llothing C:lll he illfl'l'J'Cl l l'rom t lll'Ill
respt'ctiug th e wnt, 'r which is in closl' J!l'Oximity to the
hot to lll. PossiLly, otllt'l' agl'ucil.'s ma}' hc at \l'ol"k tlll ~ re ;

snch, fOl' installcl'. as lit']}(-'nd ou the pl'eSI'lICt! of animal
lile or Oll thl' natlll'c of tl lll bottom. an d wltich. iu some
way 01' other, might in ttuence t lll' cOlllposit ion of oc('au-wat (-'J"

Ot llà chl' mists. too. have of late yetlrs inrestigatC'd
thi;; sllh,il'Ct; :md , accordin g tu sOllle, water from the
!JOttOlil dops dilfcr slightly in com position l'rom surface·
water, ),ll'anwhile. tl1cir l'l'SlJ!ts arc in lllall)' respects so
<1ei'ectiH', tltat a record of more trlls tworthy ohseHations,
a l1aptet! to t Ilt' prest'ut statc of ChPlllic;l\ scieuce, will, it
is he1iC'H1(l, lm fOUlul spl'ci:tlly oppor t Ulll'.

'Ihe X Ol'Wl'giall X" ortlh-\.tlantic E xpellit ion (!espatclwd
in the yenrs 187li, 18i i. aut! 1878, fol' the physical, zoo·
logiC:1L an d clwlIlica l invest ig'at ioll of the tl'acts of ocea n

sh dchiug between ..:'\onmy, the F aroe I slands: I celand,
.Jal! J Iayen , a1Hl Spitzbergcll, was titted ont with th e gl'(,Ht
C'st carl', tl('illg fUl'llislwt! with every aill :llld appliauce
dpenwt! l'\'en rcmotely rC' l)tlisitc for the a tt :liumcnt of the

l'lIll jlroposel!.

Am ollg the Chl'lllic:tl desit1l'l'at a Wl'rü cOlUllrised
ahont 100 phials, with groulll! glass stoppPl'S ( SOl1lC contain·
ing 2, and some ô lit res), in which ta Ill'('Sen e sa mp!es of
seu.-water. T he sa mples collecte d on the F:xpedit ioll were
obtainel1 partly from t he surface, partI)' li'OlIl illtermediate
dep th sr and paxtly from tl lC bot tom, in an inst r ument! de.

• This ajlpal'at lls is fij!ured and dcscl'iiJc(l in l'rn'll l·jC' S :'olcm oil' on
the air in sca-water,



Paafyldningen af Flaskerue, blev der anvendt den storste
Omhyggelighcd, idet disse Operationer enten foregik under
Opsigt af Hl'. 'I'ornoe, der fra 1877 ml' ansat som Expe
ditionens Kemiker, eller af mig, der i det felgende Aar
deltog i Expeditionen, da Hl'. 'I'ornoe ikke nlene kunde
overkomme alle de kemiske Arbeider, som vnre nodvendige
under Reisen. De af os medbragte Vandprover ere lien
tede nordenfor den nordligo Polarkreds ; de ovrigo. der ere
tagne sendenfor denue, ere paa samme Vis indsamledo og
opbevarede af Hr. Svendsen, der var Expeditionens Korni
ker paa dens f'orste Udflugt i 1876.

Alle de Arbeider, der ere udforte ombord, sansom
Luftudkogninger, Bestemmelser af Kulsyren, Klormrengden
og den specifiske Yœgt c'rp senere boarbeidede og diskute
rede af min V PU Hr, 'l'ornee. der linr overtaget den fysisk
kemiske I Jel nf Arbeidet, medens det for mig stod tilbag«
at underkaste de medbragte Vuudprover en kemisk Analyse
med Hensyn til de ovrige faste Bestanddele.

y pd disse Undersegelser har jPg nu sat mig som

Formaal at udfinde, hvorvidt Forholdet mellem Sovnndets
Bestandd«le el' udsat for san store Forandringer. at de
lader sig paavise ved de noiagtigste analytiske Methorler.
og om man af de fundne 'l'al kan uddragp uogen Regpl
med Hensyn til dp mu lige ForskjPlligheder i Sorandpts
Sammensœtning. l dette 0iemed har jeg udelukkendp lagt
Vregteu paa dp af Havets Bestanddple, dpI' for clet fm'ste

lader sig bpstemme med cleu stm'ste Lethed og SikkPrllPd,
og fol' dpt andpt - e±ter al Erfaring og Sandsynlighed 
mari. nere de Stoffer, som fortrinsYis kan paayirkps af andrp

i Hayet forekommende Krœfter, Mpd dpttp Formaal for
0ipt maa man nœrmest henypnde sin Opmœrksomlwd paa
Kalk Magnesia, Syoylsyre og KIOl'. Natron. .Kali og dp
i mindre Mœngde forekommende Baser og Syrpr har
med Hensyn til det foreliggènde Sporgsmaal liden plIer

ingen Lnteresse, da de ikke kan Lestpmmes med dpn uod
yendige N 0iagtigbed. Hellerikke kan man fol' Alkaliernps
Vedkommende tœnke sig, at de skulde nerp syndprlig af
hœngige af fremmede Paaxirkninger, lHlen forsaayidt som

en Variation i Klornatrummœngden, der jo udgjor den
oveneiende Del af HaysaItpt. yilde yœrp ensbptydpnde med
en tilsyarpndp Forandring i Valulets Egpmœgt. Da der

imicl1ertid el' stOl' UoverensstemnlPlse mpllem dp TaL der
af forskjellige KemikPre el' fundnp fol' Kalimœngdpn i So
yandet, har jeg fol' Sammenlignings Skyld bestpmt denne
Bestanddel i nogle Vandpr0vpr fra forskjelligp Punktpr af

Haypt.

Blandt de SaIte, der forekomme i minclre Mœngde i
S0vundet, har isœrdeleshed den kulsure Kalk yœret Gjen
stand for Kemikernes 0plllœrksomhecl. Mange har bestelllt
denne Forbindelse ved at koge en yis Portion af S0mndet
i lœng'ere Tid - under stadig Erstatning af det fordalll
pede Vand - og derpaa yeie det udskilte Bundfald. Ved
ut analysere dette har jeg illlidlertid ikke fundet Spor af
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vised by Captain Wille, R. N. When drawing the water
and filling the phials, the greatest care was taken, these
simple but delicate operations having been invariably per
formed in the presence either of Ml'. 'I'ornoe (since 1877
chemist to the Expedition) or of myself who the following
year wont out as assistant-chomist, Ml'. 'l'ornee not being
equal to all the chemical work that had to Le done on the
last emise. The samplos of son-wnter brought home Ly us
on the return of the Exppditiou, wore all collected north
of the Arctic circle : those from the first cruise in 1876,
haviug been similnrly obtaincd am] preserved Ly Ml'. Svond
sen, the gentlpm:m Ol'igilmlly nppointed chemist to the
Expedition.

AlI chcmicnl work don« on board, riz. determiuations
of air. carbonic acid. chlorino, and specifie grarity. lins heen
since critically rerip\\w] am] tpstl·d l,y my friend Ml'.

'I'ornoe, who undertook to work Hp the physico-chemical
details. wliil« l han- nunlysed tlH' varions sruuplos of
sea-water with a view to detl'l'Illinp tlieir solid constit
uents.

My object with this invostigntion, lias been to nscer
tain, if possible, wliether th« relation subsisting between
the componcnt parts of sen-wnti-r varies sufficieutly to admit
of detormining its fluctuations h} thp most exnct analytical
methods; auc1 wlH'tllPr. in tlmt case'. it werp uot possiblp
from thp rpsults attaineci to c1<'c1ucp some c1etinitp rule reg
nlating such assumptire c1iffprpncps iu the composition of
sea-\\·ater. To titis pucl, l harp pxdusively laid wpight on

those constitupnts of OCPalHrate'l' which, tirst. admit of being
c1ptprminpc1 ,rith thp greatpst :lccuracy and facility. and

whick secolHlly, - as is imlicatpd ali1œ by experiencp and
probability, - must 1)(' thl' substallCPS speciaUy actpc1 upon
Ly thp forces opl'rating ill spa-W:lte·l'. And those suhstances
arp chipfly lillll', magll<'sin. sulphuric acid, alHl chlorine.
Soc1a. potash. am1 tlll- hasl's and acids occurring in f[Uan
tities cOlllpnrntirl'!y small, han!. as nffecting this f]uestion,
littlè 01' 110 iutprpst siucp tllPY cm1Jlot be detprminpc1 with

sufticiPltt exactness. 1\or is it likPly that the proportion
of alknlips is depl'llch'nt ill any cOllsideraLle c1PgTPP upon
e'xtraneous influence'. sarp illnsmuch as a yariation ill the
amount of chloridp of sodium. 'rhicll constitutes. we know,
by far the gl'C'ater part of the saIts in sea-watpr. would
imply a correspondiug chaugl' in tl;e sppcific graYity of
tllP watpr. .l\IPalnrhile. as thp tigm'ps comlH1tpd IlY di,'ers
cllemists for the proportiou of potash in sea-,ratpr, exhibit
a rpmarka1,lp "'rlllt of agT<'Plllc'ut, l have c1eterminec1 that
substance in spypral of tllP samplps of water collectpc1 from

c1ifferellt parts of tllP ocpan.

Among the saIts which sea-water contains in small

quantities only, carbonate of lime is that which has lllost
attracted the attention of chemists. Its relative proportion
has bepn repeatedly determined, by boiling for a consider
able tillle a giyen quantity of spa-water, - the loss from
evuporation being supplied as it arises, - and then weigh
ing the precipitate. On analysing this deposit, l have
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K alk 1. Dette Bundfnld viste sig at bestaa af êlagn esia
foruden en Smule .Iern og Fosfors yrc og neppe merkelîge
Spor af K nlsyrc . I nddamper man dcrimo d eu L iter Sa
vnnd til dena hnlve Velum, san dnrmcr der sig et Buudfald,
som bestanr nf ku lsur K al k og Gi bs og kun iudcholdcr
sman Mreugdl' l" )L~nl·s ia . :\l l'u hvorvidt den kulsure K alk,
SOIll i dette 'I'i lfa-lde udsk iller sig. virkeli g lb Beeyudelseu
af har vrere t oplast som s aadan i Sovnudct. kali uaturligvis
ikk e nfgjorcs vcd det te Fors og. T vcrtimod sym's th,t med
megen Ri ull'Iigllt'd at fremgnu al' Hl' . 'l 'o moe's Undcrsogel
ser over K ulsyreu i Sovnnde t . at denue fort rins vis man
vrere bundct til Xntron som dobbelt kulsurt t;:llt.

Yod vider« l uddum puing nf Sovnudet ndskillcs U iJls
og Klomntrium. Enduu t-Itcrnt H ovcdmussen nf Kogsnlto t
hnr afsolt si;!. indeholdcr ) Iolkrl\l(h'n ;1111' Ill' Kali- og l\bg.

nesiasalte, der fm Begyudebe-n al' luu- vu-ret tilstedc i
Vnudet. 1 t' li sarulan :\IOIlcI'hul l'ra :l0 Liter Sovaurl lyk
kedes det mig ut paavise .Iod efte r den nf Koetstorfers
nngivue }lcthodt," Yt'Il Atk.i ol ill~ uud ev UM udskilte dou

K l')"sblller ..1' sl'ov1sur t K:ltrOIl , nc>d Illlicrc 'l'1'lIl lwr a.tur
svovlsll1" :\[aglll'sia.

Forchh:lIllllll'r angin.'r 1 sm A lk Hldlillg om So,"a lulet.,
a l hall flE' n ' (';:lIIg'e har fUlld"t K\"o\"h"alltlstof i dt , Ilj{"m
sE'nùte P rou 'r. H an t ilfoil'l· imidlt'rtîd, :lt denne Forbiu
delse lIIulig,'ns kali n l'l'e opsta:ld \"NI l'II milldn.. OlUh~·gg:e

lig: R I'llsl1ing: al' F laskl'l"lIe ; 1IIl'Il i l'llkPltc TiHil'1de fole1'
hall sig (log fOl'\"i"-,;ct omo at Ilcli Ul;l :l il:!\'(, dallllt't sig: af
Somlldcts l'gm' Bes t:m tld<'ie. .h,;; ha1' a ltlrig kUllIll't 011
dage den kal~ lktl.'rîstiske J.ng:t a f demll' ü as H"<! Aabningeu
af de lb E XJlI-dit iom' ll Il ll'tl1J1"a l,.1t' Yallliprow r. &'1\" 1I0g1e
af disse, dl' \" 1IlItltag:t>lst's \'Îs van' hIt'\'IIl' oJlLl'\":l. l'edl' i :llmin
deligl', Hwd K or kpl'0ppl' l" forsYIll't1e, F laslwl' 0;; lorst aa.h
ued es eftt ,!" d 1':11" Aa n; F orlok \Il'fautlu-s at \":t'l'e l'nid·
kOmlllt'1l lugt fril'.

Efter Forchll;1Il11llI'r's ){ " lIing skuldl! :::;'·O" lmlll lstofipt
han' dallllt"t si;,! ,""d O xydat ion af dl' urga lliske :-;tOfi"l' }l:la de
s\"OvlSII l"C S:lttl'S Hekostllill,:;. Fom t IWi'iwmmt' :-5onllldt,ts
organ iske Best:1Il1It1t,h, I/t'uyt tt,dt' F orch lwllIlIll'l' K OgUÏllg lllt'd
Kmllœleon. og: imlfllrtt' llencd l'JI ~1t't holl (' ! der som 1)('
kj{"lult smU're !laI' faal't l ' Il mlsh"akt Anu 'lIlll'lsc Il\('d H en·
s)"n til D r ikkt'vand.

H an til snth' SO\":l.lIdC't S;WIllt',!!l't ;I f l'Il hekjl' lHlt 0 11
losning .'lf o\-e)'In:mgnnslIl· Knli! at Ilet l'l'ter d Ol'kog og
H cnstand i t :l 'l'i nwl' !J('l lOldt l'U I"otllig: F an c" Den i
O\"eI"sknd til satt(' Kmna'h'ml f:llltit l'S n 'd at Ilt'stmllll\e tien
:Ma'ngde af 111'11111.'. der \'a,· 1I0lln'Ildig fOl"at ü"emhr inge
sa mme F ;ln c i dt.'t s..'l llllllc Yohlluen I"C1It \'aud " Ycd at
:mnnde denne MethOli€' 11I\r jeg fun det, at 100 K c, &n-and
ialm indclighed atfan ('l' O.UOOa Hr. overmangan sur Kali,
h,"ad der omtrellt skulde S\":l. re ti l 0.0025 pCt. organiske

Sammcn lign T OMlll 'Ù Albamlli ng 0111 K ul l )"r'e ll i Sovandd "

1 Zeitlchrirt. f'iU- &rial Chemie, 18i80, S. 3lX1"
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failed however to detect the sl ightest t race of lime 1 T he
said deposit was found to consist of magnesie, ulong with a
lit tl l:l irou aud phosphoric ncid, and har dly appreciable traces
of carbouic ncid. If, on the ether hnud, a litre of sen
wute r he rcduced b~· boil ing to lmlf it s volume , the precip
itote will consist of ca rbonate of lime ami gypsum, the
proportion of 1Il:1~'11 l'Sia beiug compnrativcly smnll. Hllt
whether the ca rbonate of lime precipitnted in this case was
origi nnlly present ns auch in tlm water, is a question which
c auuot he docidcd by thi s oxpe ri mcut , .l udging, hcwever,

from the results of )h-. 'roruoe's observations on the ca r
bo uic ncid present in scn-wa tcr, tlm t gas mny with gOOlI
rensou he inferred to OCCUI" chicfly iu combinatio u with
soda as n bienrbonate .

Ou Iurt her evapora tion of t he scu-wuter. gyps um u nd
chl orido of sodium ur e depoei tcd : nud vvvn att er the hulk
of the chlo rid c of sodium lms beeu precipit nted . t ilt' motber
liquor coutalus ;111 tl .... snlts of potnsh a nd mugnesia
oi-igiunlly present iu ti lt;' wnte r. I II rnother-liq nor of
this description, ohtaiucd from 20 litres of sco-wnter, 1
succeeded in detectiug iodi ne. by the J11'Ocess dcscrib ed
by K Ol'tstod i'1'. t Ou l'clluciug tht, tcmpcmtlll'e! sIlI·
phate of soda was lh'positcd ; 011 ra ising it, !'mlphate of

magllesla"
l n tilt' treatisi-' 011 oCl.'au-wak r , F orcllhalllllll'r rCC(ll"Ils

his h:wiug frcqul'lIt1y Illet with h.:alrosulJllmric acid in the
samples of St'a-watcr St'ut him ; and this cOlllpolllul lIla)", he

t hinks, in most caSt's, he traect1 to im}lur it il's in tl ll' Lottll's ;
thollgh in sume he l'cels com illcl'tl it Imtl fOl'llwtl from the
cOllst ihll'nt parts of the sea·w atol.'l' itsel f. 1 diel Ilot J.ow
(>\"('\" in an)' c.'lSC detect the f~tid sllll'!1 clmrnckristic of
that g:l~ wheu ollCllillg tlll' lIUIllt"l"OllS )lhial s brought hOllle
witl l ti lt' E xppdit ioll. CeI1a in of th,' So'lllll)lcs ('\"('11 excep

tiollall )· prescn ed iu colilmon cor kcd Lot tles, :lIlll ;lIlowec1
ta stalld on ' r fol' tl Je sJlace of two )'ca l's, pl'on,d to he
CJ ui te inotloro lls.

Acconling ta Forchll:ullll1l'r , hydrosulphuric acitl is
for llll'd Ly the oxidat ioll of orgau ic mattl"·, at the cast of
the su11'Imtt's. I n order to detc l"lIline the ol'gan ic " lt'Illt'ut...

of sl'a-watl'l', FOI"chhalllll\cr hoiled t hl' lath'}' with l'erma.n
g:lIlate of Jlot:lsh! thn s deyising a proccss which has silice
Lcell ex tc nsi\'cl)" adopted for th e deWl'llliuat ion of organic
matter in drinkillg.wak-r.

He addcd ta the St':l.-water a solut ion of IlCrm allg;llI·
ate of pota sh, of known st rellgth! s nllicient to gi ve il.: ou
bt'illg boiled und slIffel"l!d to st:md 0,"(>1· for tho space of
12 hOUI"s, a l'l'ùdish cololll'. 'J'lw excess of Ilcl'lllangan a.t l!
of }lOt.'lsh ",as round by dewn ninillg the pro por tion of that
suLst:lIlœ m'Ct'SSo'U·~" to pl"oduce t he sallie colom" in au ("CJ ual
volume of pure wate r. A dopt ing th is methoo, 1 round
that 100 «' generally sufficed to discoloul' O.OOOfw of per
mangana te of IlO1..'ls1l, which nearl)' colTcsl'onds to o"0û25'-

l ·iJ~ Tom OO·1 JIemujr ~Oll the ClIrbonic Aci,l in ~1l.·"·atcr,"

Zeitsc hrirt. für an al" Chemic, 1 ~7~ S , ::115.



Stoffe. Dette el' mindre end Halvdelen af', hvad Forch
hammer har fundet som Middeltal for Havets organiske
Bestanddele, men stemmer ganske godt overens med nogle
Bestemmelser, der i den senere Tid el' udfort af Professer
Almèn ' i endel Vandprover fra Omegnen nf Spidsbergen.
Almén anvender hertil den samme Methode som ved Drikke
vand, idet han tilswtter Sovandet Svodsyre og ved gjen
tagno Kogninger med Kamœloon oxyderer de orgauiske
Stoffe. Forat forhindro den skadolige Virkning af Klor
metallerne fortynder han det iforveicn med destilleret Vand,
Paa denne Mande finder han, at 100 Kc. Ishavsvruul inde
holder 0,Cl018-0.()()38 Gr. organiske Substantser. Xonl
scen, Skagerak og Kattcgnt skulde eftcr hans Undersogelser
indehokle en storre lVlœngde organiske Bestanddele, men
dog ikke suameget som det ferske Vand fra Floder og Ind
soer, hvilket viser, at Sevaudet ikke fremfor dette el' be
gavet nied nogen sferegen reducerende Evne. Pan mange
af cle fra Expeditiouen medbragte Flnsker havde der i
Tidens Lob udskilt sig et ubetydeligt fnokket Bundfald af
organiske Stoffe, der under Mikroskopet viste sig at inde
holde Diatomeer, Filtratet forholdt sig imidlertid ganske
ordinrert ligcoverfor den overrnangunsure Kali.

'l'il Bestennnelsen uf Kalk, Magnesia og Svovlsyre i
Hnvvandet har jeg betjent mig af de alminclelige velbe
kjenclte lVlethoder; lllen de forberedende Unders0gelser, jeg
har gjort forat forsikre lllig om Paalideligheden af disse,
11:11' vist mig, at de ikke altid giver saa noiagtige og over
ensstemmemle Resllltate1', som ere n0dvendige for et Ar
beicle som clet foreliggencle, hvis man ikke i enkelte Ret
ninger tager nogle Forsigtighedsregler, der ere altfor 10st
omtalte i de analytiske Haandboger. Jeg vil derfor i det
f01gende gaa lidt mermere ind paa de Fremgangsmaade1',
jeg har brugt forat erholde de noiagtigste Bestemmelser.

Kalk og Magnesia.

Til disse Bestemmelser afveiedes lr1 Liter Sov:mcl.
Efterat :NIagnesiaen vecl Tilsmtning af omtrent 25 Kc. kon
centreret Saltsyre og derpaa folgende :Neutralisation med
koncentreret Ammoniakoplosning indtil et ubetydeligt Over
skud var forhindret fra at falde ud, blev Kalken i Kulden
bundfmlclt med et Overskud aJ oxalsur .A.mmoniak. Efter
en Nats Henstand fi:afiltreredes Bundfaldet, opl0stes i varm
Saltsyre og udfœldtes atter i Koghecle med Ammoniak og
nogle Draaber oxalsur Ammoniak Efter 12 Timers For
lob blev Bundfaldet bragt paa ]'iltrum og bestemt som
JEtskalk 'l'ilstedevmrelsen af Klornatrium har ingen ska
delig Indfiydelse paa Kalkbestemmelsen, men synes tvert
llllOd ,Lt bidrage til en smuk krystallinsk Udfœldning af den
oxalsure Kalk. Folgende Kontrolbestemmelser viser Ana
lysernes Paalidelighed:

1 Svünska Hikares1ilskapets nya handlingar. Ser. II, deI Ill,
Stockholm 18ï1.
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organic matter. 'l'his is less indeed than half the propor
tion Forchhanuner gives as the mean for the organic ele
ments of oceau-water ; it agrees, however, pretty closely
with certain determinations performed some tinte since by
Professer Ahuen 1 witli samples of sen-water collectee! in the
region of Spitzbergeu. Almèu l'l'sorts to the method adopted
for drinking-watcr. mixiug sulphuric ucid with the water,
in which, nfter repented hoiling with permanganate of pot
ash, the orgnnic matter will Le oxidized, 'I'o couuteract
the injurions pft'ect of the chlorides. lw dilutes the samples
beforehnud with distillcd wnter. [Il this mnuner he tinds
that 10Ucc of Arctic son-wntcr conta in from O.UU 18!/;' to
O.U0381/o' of orgauic matter. According to his observations,
the proportion is somowhnt gn'atpr ill the il: orth Sen, the
Nkagprak ami the Uattq:-at. though Ilot equal to tllHt in
the water of rivors ami Inkos, which shows that sen-water,
compared to the latter, cnunot 1)(' possessed of any special
reductivc property, III sorne of tho phials brought home
with the Expedition, hnd fornu-d a thin precipitate of 01'

gunic matter, which, whou vicwod under a microscope was
found to conta in Diatoms. 'L'lw filtercd solution, however,
behavod as usual whon trented with permanganate of
potash.

For determiuing the potash, magueaia, and sulphurio
acid in ocean-water. I have .ulopted the ortlinary, well
Imown methoels; but the series of prl'liminary experimonts
which l instituteel with a \'iew to tpst their trustworthiness,
Iws convinced me that they do not nlways give results suf
ticiently accurate and cOllgruous to warrant their adoption
here, unless illlleed accompanied by cl'rtain precautions too
briefiy dismissed in analytical class-books. l shall there
fore in the context dwell more at large on the several
modes of operation Ly which 1 h:lve sought to obtain the
most accurate determinations.

Lime and Magnesia.

POl' detennilling these substances, a quarter of a
litre of sea-water was iirst wl'ig!Jl'd. Af'ter guarding against
the precipitation of the maglll'sia, by adding about 25 cc

of concentrated hydrochloric acid, am] then neutralising
with :L concentrated solution of ammonia, in slight surplus,
the lime was precipitated cole!. by mea,ns of oxalate of am
monia in excess. N ext morning the precipitate was fil·
tereel off, dissolveel in "'ann hydrochloric acid, and again
precipitateel, at the boiling point, with ammonia anel a few
drops of oxalate of ammonia. After 12 hours, the solution
was filtered, and the precipitate weighed, as caustic lime.
The presence of chloride of sodium liaS no disturbing effect
on the lime-detel'lninatiolls; nay, it apparently contributes
towards the beautiful crystalline precipitation of the oxalate
of lime. The following test-determinations vouch for the
accuracy of the analyses: -

1 Svenska Hikaresalskapets nya hanllliugar. Sel'. Il, deI III,
Stockholm 1871.
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H ence the grontest difference bctwccn .'111)" two de

tenuinatlous with the sumo sauiple of wntc r is 0 .001 pel' cent,

For deteruiîniug tho mngnvsin. tln- two solu t ions fro m
which the lime-precipitates bad bl;'l"n fi ltercd off W ('I'( ' ('\'np
orcted in a. platin um dish to abo ut 15<' «. und thon trented.
fol' precipi tat ion, with phosphate of soda . mul with n con
ceutrated solution of nmmonin rneasuring one-thinl of the
volume of tlw f1u id. Unless nnnuonin 1)(' ndded in such
excess, th ere is a risk of obtaiuiug iucongruous l'l'SUItS.
Ou treating different quantifies of th !' f1u id with the- sanie
proportion of murnonin. 1 found tilt' following figures fol'
umgnesin.
\V ith 9 parts of tlu id nud 1 part of COllC.nmrn. o.tt,-I-I p.ct.M~l) .

,. fi ,. ,. ,. .. 1 ~ ,. tI.2ûli l ,.,.
,. 2 .. ,. ,. 1 ,. .. O.21 -1lJ ,.

lu anot her snmple of wnter. the pcrceutoge thus fonud

In Sample 1 the proportion wes 0.0595 nud O.0602ll.ct. c.'1 0 .
ln Il .. .. .. 0.0580 ,. 0.0590 .. ,.
In 26 .. .. .. 0 .0590 .. 0.0596.. ..
In 33 .. .. .. 0.0585 ,. 0.0595.. ..
In 34 ,. .. .. u.0590 ,. 0 .O:l93.. ..
I n 35 ,. " .. 0.0585 .. 0.Oô88 ,. ..
In 36 ,. ,. .. 0.n;·l77 ,. 0.0i)7fJ ,. ..
In 49 .. ,. " O,O:,)7f1 ,. 0.U;')82 ,. ,.
l n f'lO " " ,. O.Ofl83 ,. O.OflR8 ,.

et

1 Del konc. Auun. 0.2044 pet . l\IgO .
1 .. o.:?061 .. ..
1 .. 0.21-10 ,. ..

et nlllh·t Ynud faudtcs pna s..'1 Ill11\(' Mande :

.. fi
• 2

r

1 Ne. 1 fandtes 0.0595 og 0.0602 pCt. Ca O.
1 .. Il O.lJ680 " 0.0090 ,, ..
I • 26 0.0590 • 0.0; 96. •
1 .. 33 0.0585 .. 0.0.:)95 " ..
1 .. 3-1 0.0590 ,. O.Of:t~HJ .. ..
1 .. :.Jr) 0.0585 ,. 0.0588 .. ..
1 .. 36 0.0577 .. 0.0579 ,. ..
I ,. -lH 0.0578 ,. 1),(lfl82 .. ,.
1 .. fl{J 0.0583 ,. O.058H ,. ,.

Dell etorste Differents mollem Besto mmelserne
og So'\lll111I' Ynud «r nltsan 0.001 }le t .

T il Hestenum-lsen nf Mngu esin inddmupe dea de to
Pi ltreter fra Knlkfreldingerue i en P latinsknnl til cmtrent
150 CC. Og' buudùeldtes d( 11).'\...'1 med fosfcrsurt Nntrou og
l'Il san sto l' .i\I:l'llgde koncentreret Ammoninkoplosning. nt
denue kom til a t ndgjore cmtrent li:! nf Yœdskens Velum.
Iagt tnger mnu ikkc den Forsigtigbedsregel nt tû sœtte et
sondan t Uvers kud nf Arn mouink. vil mon let fan uoverens
stemmeude Resultater. Yed nt nurende forskjel lige Aunn o
ninkmœugth-r Imult j eg i et ce snnnn e Yand fclgende 'l'n i
for Magncs ia.

Mad 9 D{'l<' Yn-dsko og

wns

Med 9 1><,11' \,f\'(lsh 01-(: 1 V ",I kouo. Amm . IJ.2U5-1 pCt. .i\IgO,

,. 2 ,. ,. l " 0,211:1 .. "

:\otIn 'lldil-(:lwdl'll nf at tilsret tc et snndnut Ovcrskud nf
Ammoniak fol' nt fan l'II ncinetlg Bestemm elsc :1 1' ':Ungnl'sia
efter denue ~1 1 ·thQ(II' 1'1' nltfor lidet fr l'lJllm'l'l"t i dl' nnnly
tiske L rercboger. Rimelizvis er dr-mu- mindre pnnngtede
Feilkilde <:hllll(l{'11 t il. nt f1(' l'I' Kemikere ha l' fuudet meget
uorerensstemnu-mlc O,!! la\"(' '1'.'11 for :\Ia :p wsia i SO\":111dl't.
F orchhamuU'l'. h\'Îs }{l'su lt.'1 tA'r Ilw(1 H l'lIs \'ll til R alk- og
.M:'!gDl$ inmwllJ,::df'1I st" lIlIlWr ,!!odt Ol'l'I' I' I\S 1llf' 11 mim' Alla
l}"Sl'r , illlhlam)ll'\' Fil tl'nk ·t fl'n .I<'n Josfn1'stln ' Ammolliak
mngllPsi:'l ti l 'l'flrI...11 o,~ f:'lal' \"1'( \ OploslIin:.: :lf HI'Silim't i
A nlluollink altid l'II Iidl'II Ih 'st af (let foofol1>UI"{' S-'11t.
En S:lad:1I1 l llll<lnlllpllilll; 1'1' imidll'11itl ikk{' IlUd\·{,lldig.
Ilnnr m:'l ll 1.lut 1'01' ~·a·ld ll i ll~(1"\1 kOIlCl 'ntn 'l'(>l' Ya·dskell t il
dpt mindst lllllli,~ \' Yolulll o,!! t ils,'l ,tt<,\' t11 ·t llod\"{,lllligl' O n -r
skud nt' A mlliouink. :K:HI1' HUlH!fnld(,t d(>l'Imn l'ftl"1' 2-1
T illlf'l'S H "list:lIl1l frnfiltl'p1'l's. gi\'el' F iltrnu't ,,·11 Inddnmp
Iling iUgl'lI Hl·st al' fosforsm ' Allllllolliaklll:'l g-Ill'sia.

.M (' 1I llagtl't Ilissl' F orholdsl'('g'\t'l' ka li l\I n~'ll csin ikkl'
IlPst l'll\llU'S Ill (' ll sa lllllW :-likk<-r1l1'd i Hn \'\'n lld l' t~ SOlU R alk
og S,·o\·Isl'1'C'. ::\l'd('llstan endp 'l' ni " ise\' D ifferent.'lcl'Il(> mel
lem KOlltrolbt>stl'lllllll'lse1'lle :

1 N o. 33 fnnd tes 0.2160 og 0.22uO pct. .MgO.
r • 3f> 0.2180 • 0.2207 . •
1 .. 36 0.21 73 .. 0.2 180 .. ..
Sterste Differents = U.ÛU4 pCl

\Vith 9 par ts of finit! an d 1 pnrtof conc. nnuu. O,2();)-I p.ct, ) lg0.
,. 2 ,. .. 1 ,. 0.2 ] 1:1 ..

The necessity. wit h this method. of :H1<Ii ug' nnuuouin
in so grent PXCl'SS, to I;'U5I11'l' n satisfactory determ ination
of mngnesin. lias not 11('1'11 sutfi cie nt ly empbasized in nna
Il'tiC:II class-books ; and to thi s ccmprunt ivelj- disregnrd ed
source of l'n'or . may uo doubt 1"-' ntt ri huted the ta ct of
divers chemists hcving obtnined fol' mnguesin. in their nun
lyses of !>pn·\\,:l.te r . l't'sults :l1i1.p i llCOI1~'l'uous :l.n<1 lo\\'.
J-'orchh.'1ll1lnPI" . whose lime :'!Ild m:lglll'sia df'tprminati olls
l' xhibit clOSP t1gt'('l;'UlPlIt with lIly ..wn, e\'ap0l'ntps to drYll ('!i:S
tlw solut ion fro m which the (louLll' phosphn te of t1mllloni~

aml mn,!mt'sia bas Leell filte l'Pd. :lIul C,1Il . 011 ùissoh'illg tbC'
l'I'sidul' in nlllllloni.'1., ill\'.'1.l'Î:lhlr dl'teCt tl".'1.Cf.'S of t1 11' phos
phau·. ) Il"nn\\'hile. e"apol'at ion dof'S not constitutt, a lIPc('S.'l.'Uj ·
"haS<' of thp 1'1'ocf'ss. pro\·ilh·d tllp fluid. pl'l"'ious to pl'ecip
it :lt ioll. hl' concpntl'nte <1 to tht' Ipast }lOssibIl' \'OIUllll": :lUd
thpII h 'l;'a tetl with nllllllOlli:'l ill due l'Xcess; for. on th l' )l1'l'
cipitat l'. nftl'r 24 houl's. hcin~ tiltl'l'(·d ott t lw solut ion. if
l'I':IJlOrated to dryness. will Ilot Jeiln' il tract' of douhle
]J1Josplmte of :lmlllonin :lml maglll'sin.

H ilL e\'l'n assuilling l' \·t'l'Y lll·pc:lution. t lw IllngJH'sirl in
s{'n-waU'1' does Hot ndmit of IlI'ing (ll·tRl'llliILl'd with tlw s.'1 me
dl'gt·(>(> of accur:tc)' as do timp and sulphllr ic ncid. 'l'he
anul'xed figures show t lw exteut to \lhich thl' tt>st-deUol'·
millations wel'e found to <liffel'.
ln 8ample 33 the proportioll \l'as 0 .2 160 nll<1 U.2:NO p.ct. Mg:O.
ln 3fl .. .. .. O.:ll BO .. 0 .2"20 7 .. ,.
I n 36 .. " .. 0.2 173 ,. U.2180,. ..

Grentest difference : 0 .004 pel' cent .
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Svovlsyre.

Til denne Bestemmelse har jeg afveiet omtrent 100
Gr. S~jyand, som tilfoiedes 8-10 Draaber koncentreret
Saltsyre og i Koghede bundfœldtes med en Klorbarium
oplesning, der tilsattes af en Bürette for at forhindre et
skadeligt Overskud. F'lasken med Bundfaldet hensattes
derpaa i Kulden, og Filtreringen foretoges forst efter 12
'I'imers Forlsb,

Pan denue Macule erholdtes ved Kontrolbestemmelserne
felgcnde TaI:

r No. 6 fandtes 0.2220 og 0.22a6 pOt. SO".
I ,,11 0.2146 ,. 0.2165 "
I ,,12 u.2219 ,., U.2221 "

I ,40 0.2176 " 0.2196 "

I " 42 u.21b6 " 0.2166 "
Storste Differents = 0.0019 pOt.
H vis man lader Bundfaldet afsœtte sig i Varmen og

derpaa fratiltreror det ved den samme 'I'emperatur, taber
man altid en Del af den svovlsure Baryt, da dette Salt el'
noget opleseligt i varrnt S0vand~ og Filtratet udskiller der
for ved Afkjoling og Henstand et krystallinsk Bundfald af
'I'ungspath. Denne Oploselighed skyldes det tilstedevrerende
Klornatrium. ,Jcg har overbevist mig orn dette ved sanuueii
lignende Furseg nied en Kogsaltoplesning af en Koncen
tration, der omtrentlig svarede til Sevandets. 'I'ilsœttes en
Sruule Svovlsyre eller svovlsur Kali til et vist K vantum af
denue Oplosning, vil der tramges merl' af en fortyndet
Klorbariumoplssning for deri lIt frembringe Bundfald, end
der el' nodvendig til samme Volumen l'l'nt Vand, hvortil el'
tilsat den lige Mœngde Svovlsyre. DeFeil~ der kan opstaa
i Bestemmelserne~ hvis man fi'afiltl'erer Bundfaldet ved al
mindelig Vandbadtemperatur (SO °_90 0) el' vistnok ikke
betydelige~ men giver sig dog klart tilkjende, da de ialmin
delighed el' fiere Gange stone end Differentserne mellem
de ovennrevnte Kontrolbestemmelser 1.

1 Som }jxemplcr kan anf(2jl'cs f0lgencle Analyser:
1 Yannen: 1 llnZclcn:

l No. :20 fancltes ved Filtrering 0.:21i2 0.:2:204
l 37 0.2140 0.:21n4

l :)~ " 0.:2144 0.:21k:)

l 44 0.:20k7 0.:21:20

l 41; 0.2140 O.2:20~)

l " 48 " 0.:21 lU 0.2150
l " 4n 0.2207 0.221;>

Vcd ikkc at tage Hensyn til den svovlsnre Baryts Op10selighed
i varmt ~0vand vil man altsaa faa cn Feil, der ialmindelighcd bel0bcr
sig til orntrcnt 0.004 pOt. R. Fresenius har IZeitschrift für anal
Chemic n, S. ;>2) undersogt forskjellige Saltes oplosende cllcr for
nrensende Evne ligeoverfor den svovlsure Baryt og fundet, at Klor
natrimn ikke har nogon skadelig Indflydelse paa Svovlsyrebestemmel
sen. Ved Analyser, der krœver en speeiel N0iagtighed, har altsaa
<lette blot sin Rigtighed under Forudsœtning af, at Bundfalclet faar
Anleclning til at afsœtte sig i Kulclen. Hvorviclt Fresenius ved sine
Fors0g har iagttaget denne Forsigtighedsregel, fremgaar ikkc al' hans
Afhandling, men Differentscn mellem to Bestemmelser, han har ud
fynt lllccl cller uden Indvirkning al' Klornatrium, l'aider ialtfalcl til

7

Sulphuric Acid.

For determining this constituent, I weighed 100 9r of
sea-water, and treated the tluid with 8-10 drops of con
centrated hydrochloric acid, precipitation - at the boiling
point - being then effecterl with a solution of chloride of
barium, which was gradunlly added t'rom a burette, with a
view to prevcnt injurions excess. 'l'hl:' phial containing the
solution was now removed to a cold room, where, after the
lapse of 12 hours, the precipitate was filtered off.

'l'he fol1owing arc the results of the test-determina
tions: -
In Sample l:i the proportion was U.222G and U.22BG p.ct, Sl )a

In 11 " 0.2140 " U.2lf)6 " ,.
In 12 " U.22Hl ,,0.2221 ,_

In 4U ,.,. iJ.217G " U.2190 " ,.

In 42 U.21nG " <J.21Gb " "
Greatest diflerouce : <J.UU Hl Jll'r cent.
By nllowinz the precipitate to Iorm at about the boil

ing-poiut, and then tiltering it off at the sanie temperature,
some of the sulphate of burytu - a. salt purtinlly soluble
in warm sea-water - will bl' invnriably lost; and hèuce

a crystalline deposit of sulphute of buryta is observed in
the filterod solution some time aftcr its cooling. 'l'he solu
bility of the salt is due to the I)]'l'sence of chloride of
sodium: of this l am couviucod from comparative experi
ments with a solution of COI\lI\lOIl salt, corresponding in
concentration as nt-ar as ma)' hl' to sea-water. Now, if to
a given quuntity of this solution 1)(' added a little sulphuric
acid or sulphate of potash, it will rvquiro more of a dilutcd
solution of chloride of barium to l'ffl'Ct precipitation than
is uecessary fol' the same \'olume of pure water treated
\Vith the same prOIJortion of sulpllllric acid. 'l'rue, the
l'l'l'ors in determination that can result fi:Olll filtering off'
the precipitate at the ordinary \Vater-bath temperature (8U0

- 90°), are not great, - but they are quite appreciable,
being many times greater indeed thall the diff'(Jrences be
tween the test-determinations alluded to above. 1

l 'l'his will ap]Jear l'rom the follo",ing rCHults: 
l1ïltc1'ed wftrJJt. 11~iltCi'ctl colcl.

In Sam pIe 20 the proportion waH U.:2172 U.2:2U4 ]J.ct. SOlI'
In:\7 U.:214U 0.:21\\4

In :18 " "U.:2144 0.:218:1

In 44 " U.2U87 0.:21:20

In 41i " U.:2140 0.?20:.

In 4k U.211U 0.21:'0

In 4\\ ,. 0.:2:207 O.:2:21~) "

Henee, the ClTOl' that ariscs from llisreg-arding the solubility of
sulphate of ùaryta in warm sea-watcr, will gcnerally amount to U.OU4

]Jer cent. n. Frescnius has examined (Zeitschrift t'iiI' anal. Chemie 0,
S. ,-,:2) divers salts, with a view tu ascertain their dissolving' or cun
taminating properties in relation to sul]Jhate of baryta, and has found
chloride of sodium to have no disturbing influence on sulphuric acid
cleterminations. This, then, in analyses craving exceptional accuracy
will be found to hold good only in the event of the precipit~tebeing
allowed to form at a low temperature. Whether Fresenius had regard
to this precaution, does not appear frolll his trcatise; but the difference
between two determinations he has performed, one with and one without
the presence of chloride of sodium, is ccrtainly in favour of sulphate



Kali.

D enue Bestemmcl se, der krrever Jang 'l' id og omo
stœndeligt Arbeide. har jeg som for nrevut kun udfsrt i
uogle fan Vandpraver. Red it hnr jeg nnvendt oiutrent 60
Gram Savnud og frnski lt Knlk Of:' Mngnesin ett cr den uf
Clnssen angivno l\l ethot1t· ' med oxalsur A mmonink. Alkohol
og E ddikesvre Fi ltrntet hie r inddmupet til '1'01'11('(1, Am
mouinksnlternc bortjngcd« og den nlbngeblevne ~n!tlllass('

hefriet rra Svovlsyre ",tl gjen tnguo G lodnin ger Illed et Over
skud nf Snhuin k. D l' snmlcdc Klorider blev t1('l'P:l1l oploste
i Vaud, ovr-rfortc i Plntiudcblcltsaltc og derpaa ln-lmndlede
eftl'r den :'IIethndc, Ilt'r nf Fresouius foroskrives t il B estem
melsen al' Ka li (J~ X ntro u i j l iIH' rah·:\lHl. D ot ('1' imidlor
t iti meget vnnskeligt at fnn al :-II'Od~~TI' (jl'l'Il1't n'd Af
dnmpninz 11 1('d Snlmink. og 1II't fJ'{'ll1~t i l h,(I(O Kuliumplntin
kloru l ind-holdt dcrfor nltid Spor nf svovlsurc Salk 0 ('1'
1'1' saa ll' lh~~ en :\lllliglwd fol'. at dl' flllltlw' K al i11l11'llgdt'1' ('1'
uoget for ho il', skjout Hestcmnu-lscnu- i dl' forskjell igv
Vaud prcver stonuuor nozcnluude godt OH'\'\' lIS med hill

auden.
H vis n U]]1 iforvoicn veivr de suulcdc K lori der og der

l'ra trn-kkor den t-rholdtc K lorkoli unuua-n gde. sk nkle mnu
nltsnn kumu- nIHil' ;-;o l':11ldds Kloru at l'itu ll.!'f'lwlt . ]\lN] da

K lorid cl'ul ' ia llllilllklighcll l ' l'(' fOl'lIrl'u s('([(' llwd ~lllna Ma'lIg
deI' Svodsyrl' og: l\Iagn esia , der ikkc ('1' hlen't fu1dst..'eJl(lig

fjel'uede ' 'l'd de forf'gnapu de 0 pl'rat ioner, og K \lll'cst l'r fra
A mmonia ksal tl'IlPs Afda mpllillg". "il mall \"(,d dPllllt' illdil"l'kt f'

B estemmel!';f' Iim altfor IJOie og uo"cl'ew:istl'!Illllf'ude l'nI fol'
K loruatr iulll, )lllll vil pnn {h' lIIl(' Mnadl' ia1miudeliglwd
Rude omkring 2,8 pe t. nI' t\e'ttl' Sa lt. nH'dens lllan pfh'l' (' U

allden Bel'f'gnilll!. som Sf'nel'p ska l omta les, )lPppe l'fiai' pt
Tnl df'r on']'skrid(,1' 2,7 pet,

Klor.

Mpd Ht·nsJ II tU dis.'w B I·st('lIIlUels('r. df']' Pl' uliforte
ombol'd \,('(1 '1'itrpl'iug', iwm-isPl' ,ieg t il H l', 'l'Ol'llOt'S Af
handling om f'iflltm:t'ugdl'Il i H an't. F or nt bl'stellllll{,
Vaudets sa ml<'de S n.ltgl'imlt lm\' Hl' . 'l'ol'lloe inddampet l'U

vis POltiou dt-'raf til '1'ol'hl'd, glot1et R t"siduet i nogle l\li·
nut('r owr <'H B UIlSI' I\'S L amJlP og d<'l'Jma \·Nl T itrer ing
korriger<'t fol' d<'1l tabte Saltsyl'l' , Efterat han' udfmt disse
B <,sUollllllelsl'l' i Ilo.d l' Yan dprol"('r. 11:11' Imn paa G rlllHlbg

F,ml.,] l'nI' ,1" 11 '' '''l'I~IlI '(' Bnnl ~ 0 l'I ", p l i ~.dl ".l . OIU ,1('11 l'n ,1 Pl' l'n,' ,,1,1'

lyolclii! til Hl. kil"'''' tn:tl's IIlp,1 i I-I..tr-a;rlllin;r. una1" ,h'lI k llll l'rl'''I"I'I-PI"

~i i! Iii lo F""~" ;r.

Dell "'' ''l'bIll1' ll :II'.,·ts 0 1'1" ,,' li;rh('l\ i knhlt S"Y:lIHl ,'l ' lIel'l'e
l 'lI11l"Î~e l i ;t. \".,,1 'l'îkl'tu îni2" ,,1' '-Il l'..,·t ~-Hlld KI" rbaril llllt' I'lo"llill ll" l'l'Clll
kOll\mer Ilel' Hllllll fll.lll l:!t liitcsall lllll'tig- som i l'Il Ophu lLing Ill' s"ol'Isur
Kali i l'Cnt Vand.

K lor lllllg nes iulll fO!"t·ko lllmp r i Su\"andet i nltf,)l' lill.~e M a."ngde
tiI at knnne hllve nOJleIl sk addi::r 1 l\{(f1~·.le [~e l)aa S"u\'ls)"rehestemmel
se n. .Jeg hnl' desmlell v('d F Or" jlg o"erIH~\"i"t mig om, al seh· en
mer<' koucell tr t>I'e t 01'1(lSlling af ddte Salt ikke hllr nogen Illrel'kelig
I nùvirkllillg 1)lla lI dfœldnin i2""1l al' deu ~,"odsu'-e E nr)"t.

1 7~itsclLl'ift l'ur lwa1. Clwmie 1 ~7! 1, B. ..l , S. :174.
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P o t a sh.

'1'0 determine this compound is a long an d labori ous
task, an d, as previonsly steted, 1 have performcd it in only a
few of the semples of sen-water. F or this PUl'POSl', l prl'
cipitated, by Classcn's method,' with oxal ate of ammouîn,
fl1c01l01, nud ncetic ncid, the l ime mul mngnesin in r)o !/r of
sen-wa te r. 'J'hl' filterod solution wns «vnpora ted to drjuess
tlu- ummouin compounds volntilized. an d tilt' sulphuric ncid

in the resithw got l'id of by repeatedlv h-nting to redness,
with snl-nnnnouinc in excess. 'l' Iw sevi-m l chlo rides \\"(' 1'1'

thon dissolred in water. trausfurmed into 11oublt, chlo ridr,

of plntinum. :m ll th en t rented uccording to the mcthod
devised br Fresenius fol' determining potash nnd soda in
mineral waters. Xle onwlule. it is exceediug ly difficult to
g'1't l'id of nll the sulplnu-ic ncid by evnporution with snl
ammoniac ; nud hencc the doubl e chlo ridc of potassium and
plotinum iuvru-inbly oxhib itcd t ra ces of sulphntes. 'l'he
amounts fouud for potnsh ma)" thcroforo 1)(> a little 000
high. though the determiuntions pcrfonncd with different
snmples of wntcr agn 'c prctty closely i 'lI tel' se.

Xow ily wf'ig1lillg" beforehnnd the sevt-rnl chl orides,
and theu subtmctiu a tlu- tot nl nmount of ohloridt- of
potassium. t ilt' proportion of chlo ride 01" sodium pros-ut in
sea·wtlter might acl'onlingly hl' foumI. But Illlfortunnt l'ly,
the chlorith·s rlrl' riS a l'ulc' contnlllillatet! with smnll (ltlau
ti til's of sulphllr ic ncil1 and maglH'sÎ:l , tlmt Wl'l'(' Hot got
l'id of in tIlt' forl'goillg 0lwrations. fl long with 11 res iùup of
l'arbonized ol'ga llic mnttl'l' resulti ug from the \"olatilizatiou of
th<, ~a l-a lll lUoll iac : UlHI hf'llCP tht, figur<'s thus indirectly COIn

putet! for chloride of sodiulll will llt' alike incong r llous and
tao high, 'l' his llwthOlI \\.il1 gl'lwra l1y gi\'f' about 2.8 pel'

l'l'nt of tIw sal t, whel'l'as the :I1110Ullt hy anotlH'l' 1ll0Ù l" of
cOlllputation - ta lll' a ft l'l'wan 1s notict'd - dOl's Ilot ex
l'('ecl 2.7 pel' (,l'lit,

Chlorine .

As regards tlt('s(' determinatiolls. which Wl'l'e pel'·

for illl't\ Oll board br titrntion. the l'l'adl'r is l'l'ft>rreù ta
Ml' . Tornoe's l\I{'moil' on the amount of salt in seu
water, '1'0 d{'t el'luille th{' tobl alllOllllt of salt in oc<'all

watf'r. 1'orn01' e\'apomted a gi\"f'il i]uautity to dryness,
k('pt tIll' rt"sidue for a few minutes nt a rpd-lteat OH'r one
of HUllsen's lnmps , :uHl thp 1\ d('termi)wd hy titratioll the
10ss of hy(lrochlor ic IlCill. Aftt'r pprfol"llling tlH'se d(,tpr·

of ha l-~· t :Ù s"lllhil it ~·. Iho 1l::;:11 Ion il\e o ll~ i ,l rl'al , l e ln lm t nk('11 11110 ae-.

c"" nl, ,'derri ll:t a~ it ll""s t." " ul,\" two 11(' tl'l" lHill ati"Il~.

l'hat s" ll'\'al(> of \.al"yta is al"n "olnhl,· ill c"l,1 ~(>a_ wal(' l" , will
" "l'(lly a,h uit of 1'1'",,[ Ou aol<l ;ng a dilntc-,l "" lu li"11 ,,1' clll' lI"i ,lll of
b arÎnlll, t he preci}litate fOl'lllS fI~ l1\l' ilil )' fI ~ in n ~o} lIti ,, " of ~ ull'hlltc

of potash prelJared \\"it h Imre water.
Cllloridp of magne sium OCCHl"!! far t"" sparillgl )' in ~cn·lI"llter

to ndmit of ib disturbillg' the acclIrac )' of ~1l11'1 1I l1"i c Iwi,l detrl'lltÎnn
tions. Br~i de s, eXIleriments ]la\'e ('cmdnced me, th at Il ('nmplll"ll live1y
cOllcentrated solution of that salt dlles not aIJl'n' l-iahl~' at1"e c! t ll!' llre
cipitatiOll of sul])hate of halj't a.

1 Zeitschrift ml' anal. Chenlie 1:-l7n, B, 4, l'ag . :174.



deraf beregnet Saltgehalten i de 0vrige ved Hjrelp af Klor
msengden og den specifiske Vœgt,

I den felgeude 'I'ahel har jeg ordnet Bestemmelserne
efter Nummeret af de Stationer, hvor Vaudpreverne el' op
tagne. Bestanddelene el' i Tabel I beregnede som Pro
center af Sevandet. I 'l'abel II har jeg i Lighed med
Forchhammer udregnet Bestanddelenes Forhold til Klor
mœngden, naar denne sœttes = 100.

Egenvœgten af Sovandet el' i Tabellen udtrykt ved
170.5 C.~ sammenlignet med Vand af samme Temperatur.

De TaI, der el' satte i Parenthes, el' enten fundne
ved Beregniug eller udledede af Bestemmelser fra nœrlig
gende Vandprever.

Den norske Nordhavsexpedition. Schmelck: Ohemi,

9

minutions with divers samples of sea-water, he computed
from the results obtained the proportion of salt in the
ethers, by means of the runount of chlorine and the spe
cifie gravity.

In the accompanying 'l'able the numbers of the de
terminations are arrnuged to correspond with those of the
Stations at wliich the samples of sea-water were collected.
In 'l'able 1. the nmounts nre computod as percentages of
the sea-water examined. In Table II. I have, in common
with Forchhanuner, computed the amounts as percentages
of the proportion of chlorine, takiug the latter at 100.

The specifie gravities of the samples are reduced in
the Table to 17 0 .5 C., as compared with pure water of
the same temperature.

The figures parenthetically enclosed were either found
by computation or deduced from determinations with sam
ples drawn in SOlUe adjacent locality.

2



10
T abl e l .

1 i 1 Dybclc !El<".,w"'l
r 1Lrengde Samlet1 XOllllig rn

; ~e:lo Sol.
SiaL. Beedd e, Ureen- 1 i engl.

meengde. A unue rk ningcr,
)io. ~ N : wieh. : Favne. , 1,... . , CaO. MgO. K.O. SO._ CL

f.\·o"" , ,
fS1ftI~e r • ("'--' (R-.."b.), O.

i.P;:':~ 11 l .&1i.....,) f l...,i'.'" G.... ,.I~ .

1
·f '"_ 1 f~·

oU n.s ..' 1
, , --,

1 G...... . id ..)
! F.... -...J

1, !. , - .....".,...- ,
6 , • S' ' 1 5 · 15·J' E . 6 ' 8

, 1.0266 1 ~0.05qS J'S I Sognefjord en., 3 O.12 q 0 .2202
1 ! j 0.0602

37 6, 28.J
, , '9 IV 690 1.0270 0.057J 0.2260 0.22+2 3,56,
i

,
•

3 S' 65 53 7 ,8 , 116J , 1.0266510.0575 0.2 197 0. 2 192 J·52
5' 65 1

1
,

0.227J 3·53• +7·5 3 7 0 1.0268 1 0.0585 0.22 .j.9
5 5' 65 +7·5 3 7

1

5 15'" , 1.02 675 ) 0.05 66 0.2 190 O.22+J 3·53
)\0 .0476 10.22J66 5' 65 47·5 3 7

1
186 1 1.0267 10.0572 0.2202 110 .0+70 10.222 6 J·52

11_ ..... . of loi..,... 0 1.0269 0 .°580 ,
3·557 loi........ "".-11, ef S....... , ,

8 6J ~ 2J' :20 0 45'
,

0 1.0266 10.0575 0.2 177 0. 2 190 (3.50) "10"'" ..,dk)'.~

• _ ... o..... of 1« .....

9 87 6. , 5 35 E: . 98 ( L0266) ; 0 .059+ 0.221 0 0 .2220
'"7 65

l ,
0.2 180

,
0. 2 197 (J.S r}' 0 ar re H ' 7' 1 i 0 .057+

1qJ 66 58 0 ' \0 .0580 \0. 2 IJ+ \0.21+5 1.899 J..J2r r t o 33 102 '. 57 1'0.0590 lO.2 IJ-I , 10. 2 155

' 89 1 1.0265 1 0.0572
1 10 .22 19 1.956r z ' 43 66 58 ' 0 33 0.22JO · io.22 2 1 J·52,

. 83 69 59·5 6 ' 5 0 i 1.0 267 i ().059+ 0. 22-10
,

0 .222 1 1.95 2 J ·52' 3
q '83 69 59·5 6 ' 5 1600· .(1.02 67) ' 0 .05 60 0.2260

•
184 1.0265

, 10.220-J. 1·9J5' 5 70 • 9 50 15H 0.05 72 0.22 19 ,
'0..2206 J·50

,6 ' 89 69 .' ' 5 .' 0 1.026J 0.0577 1·92J J.-J.8
'7 ' 89 69 .' ' 5 .' 860 L0266 0.0 587 , 1·9JI J·50,
, 8 " 5 70 SJ , 0 IV

1
0 1.0267 0.056 1 0.2290 (0. 2 18J) 1·945 J·52

' 9 " 5 70 53 , 0 '00· 1.0267 0.0586 0..2175 , 0.2230 1.9 -15 J·52
1

' 0 "6 7' 0 7 55 ! 0 1.0261 0.057 5 0 .2 159 0.220+ L8qJ J.-IJ loi•• J. " li.'....
<}If J. .. l[.,.~.

" ,,6 7' 0 70 55 3>0 1.026J5 0·°5 98 0.2202 : 0.0+79 0.2226 1.9J6 J·+9
aa 2+0 69 z " , 6 0 ( 1,026.j.) 0.057° 0.22.j.0

1

0. 2205 (H8)
'3 245 68 a r , 5 0 1 1.0268 0.° 589 0 .2206 0. 2 197 3·53'. ' 47 68 55 , '.E. 0 I l.0267 0.0582 0.225° 0.22 15 1.954 J.S3
'5 247 68 55 , '. 500 '" 1 1.0266 0.0586 0.2160 i 0 .2126 1.927 3·53

! ~0.0590 i 0.2221 1 Vestfjordeu., 6 254 67 ' 7 ' 3 '5 q o 1 1.0267 0..22 40 1·9J I J·5 1
10.0596 :

1.11 8 !
'7 ' 56 70 8,5 '3 • 0 , 0 .OJ I2 0.12 1q 0. 12-J.6 2.02
,8 ' 64 70 56 35 37 1 0 1.026+

1
0

.
058

•
0.21 8-J. 0.0+5 1 i 0 .2187 1.929 J·+9

'9 '6. 70 56 J S J7 1 86 1.0 266 0.0587 0 .221 8 0 .0 -192 , 0 .2 187 1·9J4 J·5 1
;0 '75 H 8 J ' r z 1 0

1

1.0 265 0 .°565 0.2 170 ~ 0.22JO 1·9J5 J·50
J ' '93 7' 7 ar r r 1 0 , 0 .058+ ( '·009) (3-45)
J2 129J 7' 7 a r r r ! 95 ! 10.0570 1·94 J J·5 1,

! i10 059 · : ~0.2 1601 iJJ 295 7' 59 " . 0 0

1

1.02665" J ! 0.223 5 1.94 2 J·52, j'0 .0585 10.2200

H 1' 95

1

7' 59 r r . 0 i ' 00' 1.02 66 1~.059J 0. 22J 2 10.22 12 1.94 2 J·5 1

1

1'0.0590 1

J5 , 2Q5 r r .0 600· 1.0265 ;10.0588 10.2180 1.9J6 J·507' 59

1

i10.0585 10.2207 10 .2220
! 110 .0577 \0. 2 17J !

1
J6 i2Q5 7 ' 59 r r .0 1110 1.02 66

'/0 ·° 579 /0 .2 180 0.0 +82
1

0
.
2200 L9J-I J·5 1

1
,

37 '97 7' 36,5 5 r z 0
,

1.02 62 10.0580 1.928 H8 11 0.220J 0 .2 194
38 36,5 1280

,
1. 0263

1
10.2 18J 1.926

H8 1
' 97 7' 5 r z

IV.; 1 0 05 93 0.22 15
39 300 73 ' 0 3 0 1 , 0 .20J7 1.810 3 278 I nTl.'''~'aa ! 1.02+7 l 0.055 2 1 0. 2051 • Drift [ 00.

-10 1JOJ 75 t z 3 a E. 0 1 1.026 15 0.0576 0.2 15J lO.2 176 1.9 14 H 6 1

-I1 1J0 4
;/0 .2 195

75 3 • 5' 17J5 . 2.026J 0.0577 0..2 2-10 i 0.22 18 I·Q40 J·49,
-J.2 ' J06 75 0 ' 0 '7 ! IJJ-I 1.0 26J 0.0587 0 .2 178 ,10.2 156

I.Q20 J·47/0.2 165
43 3'3 7' S. " S' i "3 1. 0265 0.05 86 0.2 199 : 0.2250 1·9JJ J· 5°
H 339 76 30 ' 5 '9 0 1.02H 0·°55 + 0.2102 1. 867 ' pl•• borp_ 8.... ........

IV_I
' 0 .21 20 J.J7 _ ...... F.......lIr of _.1<010-

45 J50 76 ,6 0 '9 0 1. 025+ 0-05 55 '(0 .2 155) 0 .21H 1.872 J ·J7
:<... 1---
1. 01- ~... . '_lIr .. .... for.

.6 13SO j 76 ,6 0 '9 500• 1.026J 0.05 6J 1 0..2 19J 1 0 ..2205 1.922 J'48

., 13501 76 ,6 0 ' 9 1686 1.0260 ! 0.057J 0.222+ ~ 0 .2 19J I.QI 6 J·+5
48 J51 77 150 0 9 0 ! 0 .057 0 0.2 120 0.2 150 (HO)
-J.9 [ J6 2 79 59 5 40

E'I
0 1.026 151\0.0578 0.2 156 0 .22 15 I.QI7 IJ ·S03

10.05 82 H 6
50 J6' 79 59 5 .0 H9 1.0262 \0.0588

0.2 16S 0.0454 10.2 19 -J. 1.922 J·47;o.058J
S' 373 68 '0 "

,6 1 " 0 1.0260 0.0575 . 0.22JO 0 .22 1J Isfjorden.
o Dette :U..rke betegner de Intermediœre Dybdee. _ The A..te rtsk denotee Intenneliiate Depths,
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Tabel II. Ta bel II.
(Cl. = 100). (Cl. = 100).

CaO. 1

1

CaO. l, 1 CaO. 1
No. MgO. S03' No. 1 CaO. MgO. S03' No. MgO. 80". No. MgO. SO".

3.08 1
1

1

3.03 81 3.08 1111 11.237 11.322 33 11.225 II.5°9 11 11.237 11.3 22 33 3·°38 11.225 11.5°9
12 2.9 24

1
11.4° 1 11.355 34 3.°46 11.493 II.39° 12 2.9 2+' 11.4° 1 11·355 3+ i 3.°46 11·+93 11.390

13 3·°431 11.475 11.37 8 35 3.029 11.330 11.467 13 3.043'1 11.475 11.378 35 ' 3.029 11·33° 11.467
15 2·95 6 ! 11.4 16 11.136 36 2.9 88 11.254 11.479 15 2.95 6] 11.416 II. 136 36 ! 2.9 88 11.254 11.479
16 3.000 37 3.008 11.426 11379 16 3 00O] 37 3.008, 11.426 , 11.379

1

3.079 1
.., , 117 3.°4°' 38 11·5°0 11.334 17 , .).04°1 38 3·°79 11·5°0, 11.334

18
~:~~1i

11.773 39 3.04 8
1

11.254 11.3 65 18 2.884 11.773 39 3.0+8 11.254 II.3 65
19 11.182 11.465 3.°°9 11.249 11.418 19

,

II. 182 II.+65 11.2 +9 II..:p84° 3.0 13 4° 3·°°9
3.0371 II.643 11.546

,

II.6+3 2.97+
1 11.54620 II.4°5 4 1 2·974

1
11.+3+ 20 .3·037! 11·+°5 +1 11.434

21 3·088 ! 11.374 11.498 42 3·°57 11·344 11.253 21 3.0881 11.37+ 11,+98 +2 3.057! 11.3++ 11. 253
24 2,97 8' 11.5 15 11.336 43 3'°3 2' 11.37 6 11.640 2+ 2.97 8 11.5 15 11.33 6 +3 3.0:)2 111.37 6 11.6+0
25 3.°4 1' II.2°9 11.55 1 44 2.9 67 11.259 11.157 ? - 3·°+1 II. 2°9 11.55 1 ++ 2.9 67 11.259 11.157-J
26 3.°7 1 11.600 11.5°2 45 2,9 6+ 11.453 26 3.°71 1 11.600 11.5°2 +5 2,9 6+ 11.+53
27 j 2·79° 10·9°3 II.145 46 2.9 23 11.+ 1° 11.+7 2 27 2·79° 10·9°3 11.145 +6 2.9 23 11.+1° 11.+7 2
28 3.027 11.3 26 11.337 47 2.99 1 11.608 II.++6 2i) 3.027 11.3 26 11.337 +7 2·9Cl 11 II.608 II.++6
29 3·°35. 11.468 II.3°8 49 3·026; 11.257 i 11·555 29 3·°35 II.+68 II.308 +9 3.026 11.257 11·555
3° 2.9 2°1 11.2 14 11.+73 5° 3·°44 11.26+ 11.25+ 3° 2.9 20 11.21+ II .+73 5° 3.°++' 11.26+ 11.52 +
32 2·933 i 32 2·933 1

Som der vil sees af 'l'abel 1. el' Kulkgehalten i de
S0vandspnJVel" som el' medbragte fra det store Hnv og har
en Egeunegt af 1.0260-1.0270~ aldrig fundet hoiere end
0.0598 pet. eller lavere end 0.056U pOt. Forovrigt el' der
i 42 Stationer kun 11 Kalkbestemmelser, som ikke ligger
mellem 'I'allene 0.059U og 0.0570. men dels falder over,
dels under disse Grrendser. og ved hvilke Difforentserne
altsna overskrider 0.002 pOt. Skjent altsna den storsto
Del af de fundne TaI afviger sanlidet fra hinanden at Dif
ferentserne mellem dem ikke el' synderlig storre end Pei
lene vpd de enkelte Analyser og forsaavidt kan srottes ude
af Betragtning, viser dog de forud anforte Kontrolbestem
melser, at en Forskjel af 0.003-0.004 pOt. ikke tilfreds
stillende kan forklares paa denue Maade. Men disse nover
ensstenuuelser el' for det forste saa ubetydelige og for det
andet fundne paa saa forskjellige Steder og under san
uligeartede Vilkuar, at det ikke Pl' muligt at uddrage nogen
Regel, som kan forklare eller sandsynliggjore dem, De
Vandprover. der el' tagne med i Betragtning ved Afgjsrel
sen nf disse Sporgsmaal, el' allesammen hentede fra dot
aabne ufortyndede Hav, og Variatiouerue i Egeuvœgten
(1.0260-1.0270) el' derfor altfor smna til at kunne have
nogen mrerkclig Indflydelse paa Kalkbestemmelsen. At
d0mme efier de fortyndede Vandpro\'er (39: 44 og 45) falcler
Kalkmœugden fm'st under U.05(j0 pet.. nam EgenHPgten
nœrmer sig 1.02i)U.

lVIagnesia kan vistnok ikke bestemmes med samme
N 0iagtighed som Kalken~ men da den forekommer i om
trent den firedobbelte lVIœngde vil Forskjellighedel'1le i So
vandets Eg81lYœgt her blive mere mœrkbare. Sammenligner
man S0vandets midlere lVIagnesiagehalt Illed de 'l'aL der
angiver lVIœngden af den samme Bestauddel i de mere for
tyndede Vandpr0ver (No. IL 39 og 44) vil man finde: at
en FOl'lnindskelse i den specifiske Vœgt af 1 i tredie Deci
mal sval'er til en Forskjel i lVIagnesiamœngden af 0.008
0.010 pOt. Skj0nt denne Beregning naturligvis ikke kan

As will he sven from 'l'a bl« T. the nmount of lime
in the varions samples of wnter collcctcd in the open sea
with a specifie gravity rauging from 1.0260 to 1.0270: was
never greater than 0.u598 ]wr cent 01' less than 0.uC)60
pel' cent, For the l'est. of the lime-determinations per
formed with snmplos t'rom 42 NtatioIlS: th ero are only Il
thnt do not lie ])('t"'een the figures U.U5~)() and 0.0570~ but
which either excoed or do not rench those limits, exhihit
ing nccordingly differences of mon' than O.OU2 pel' cent.
B)' far the groater part of the results differ indeed sa in
considerably inter se, thnt th« differences are found to
he very little greater thnn the orrors in the several
analyses. and may thcrefor« Ill' safply disregnrdod ; but
a difference of O.uu3 01' U,l)(J.J por cent. as nppears
from the test-detormiuntious alludod to nhove. will not ad
mit of being thus explninotl. Meamrhile. the want of agree
ment is in itself so slight, and refers ta samples of wnter
collected in such wiclelv different lncalities. and under
conditions sa essentially dissimilar. that no rule cau he
deduced by which ta expln in 01' rendel' probable such errors
as tliese. 'l'ho samples in question were nll of them col
lected from tho undiluted water of the open sea ; and henoe
tho variation in specifie gravity is much tao slight ta have
had any apprl'ciable effect on thE' amount of linlP. .Tudg
ing from the diluted samples. tlw amount of lime does
not fall belmr U.U5GU ]wr cpnt till the sppcific graYity ap
proaches 1.0250.

The lllUgnesia cannat iIlllepd be determined with the saille
dpgrpp of aCClll'acy as the lime: but occll1'1'ing as it does in a
proportion fom times as gTeat thl' l'il:'ect of the diffprences
in specific gravity will natmally be more apprpciable. On
cOlllparing the lllPan amollnt of magnesia in ordinary sea
water with the figmes indicating the proportion of that
constituent in the more diluted samples (Nos. 11, 39: and
44): a reduction in the specific gravity of 0.001 will be
found ta l'l'present a difference of from 0.008 ta 0.010 pel'
cent in the amount of lllagnesia. This computation: though

2*



gjgre P ordring pua nogen No iagtighed, viser don inlfuld, nt
Fors kjelligbederne i Vaud cts specitiske Vœgt i F orcuing
med F eilene ved de enkelte Analyser el' ti lstra-kkcligc til
nt forklnre de tieste Afvigelser i de funduc Magn esiamœug
der. De Uovereusstemmelser , der ikkc kan udtydes pau
tienne Meade, el' (Iigesom \-ell K alken) san eman og uregel
mressige, a t dcr ikkc kan tilkcgges dcm nogcn ufgjorende

Beviskrnft,
F orat bcdenunc de 'l'al, de\' cr fund ne fol' Svovlsyreu.

man mun t:tg:c de snunuc H ensyu til Vnndets spt-citiske
VR'gt som rel! Maguesin. l\Ipll der mnu tillige betuu-rkes.
a t S vovlsyrebost cnnnelseruc e l' i Besidd els e nf l'Il laugt

st orrc P unlidel tghed, da Feilene n·tl Ile enkel te A uulyser,

s mledcs som Knntro lfursogou« viser m'JlJll' overstigr-r Ù.otJ2
pCt. De stnrste Atvigelser i dl' tund ne :) l"or!syn 'IlHl'ugl1t·\'
Cl' O.2 lGU Il;! 0.2273 pet. i to Vuudprover. hvis specifisk e
Va:gt m l' [ ,OtG: l og 1.1 121;:-\. tInu-nrl disse l Jiftcrcntscr fol'
en D el kali skyldes tic tilsvnn-ude Fo rskjelligh edor i E gcn
vregten, el' tic llog for betydeligc til. nt denue Forkluriug
kan vœre tils tnckke lig. D csudcu üudcs der ogsna uoglc
Vnndprsver ",1' samme spcci tiskc Vrcgt, der i Svovlsyregc
lmlteu ditfererer O.UOo-O.OOû pe t ., hvilket ('1' forllwgl't til
at kuune lwt rngh 's som F eil i Ann lysen . Skjont disse
Uovcrensssonnuelser, der kuu loreko uuner pna nogle l'nu
Puukter, el' eudn u ubetyde lig.u-e t'nd \"l·tI Maguesin, b liver

de dog vanskeligere at forklare paa Grund al' Bestemmcl
sem es stOl'rl' P :1 :1 litlelighed.

1<'orat iJetragte tlettu og dl' fOl'egaaelltle :';llOrgsJll:1:11
fl'a. JOl'skjclligc ;-;ider har jeg i den folgende 'l'abel op.st illet
l\Iiddelt.'Ù1ellc for lülk, :Maglll' sia. Svovlsyre og Klor i
OverJiaden, B unden og de mclIemliggende Dyb. J cg bal'
tilli ge udregnct disse Besbnddeles F Ol'ho1d til hinalltleu
ved nt srette K lor eUer Smvlsyrc = 100.
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with no pretensions to nccurncy, will at nll eventa show,
that differences in specifie gravity and errors of allalysis
genernlly suffice to accoun t for the wnut of agreement in
the compu ted emounts of magnesin ; an d whou, as is the
case with the lime, this cnnuot he so explained. the varia
t ion is nlikc too slight an d too Irregular to admit of its

posscssiug :my l'cal dcmoustmtivc powe r .

When estimating the accumey of the figures found

for the sulplnuic ucid. 110 less regard must 1)(; ha ll to the
speci fie gravity of the wuter thau with mngnesin. [t must
nlso. howe ver, Le borne in mind. thn t th e sulphuric ucid
dete rminations are disfiuguished by a far higher degree of
nccurucy, the en-ors of annlysis scarcely «xcoeding 0.002
lwr cent, 'J'he most considerable differences in the rosults
for snlphuric acid - computed l'rom two snmplos of water,
specitl c gravit)" respectively 1.U:2Û3 and l, Ot tiR - «mount
to 0 ,:2160 ami U,2273 pel' cent. 'l'nie, this diversity cau
be p.u-tly nscribed to a corresponding deviation in specifie
gravit)" ; but they arc much too considera ble to be thus
nccounted for . Bcsides. seme of the sumplos with the
sa ille specifie gravity diffcr in tbcir propor tion of sulph urio
ncid to th e cxtent of U.OU5, or 0.006 pel' cent, - tua cou.
sidcrnbly. theretore. for thc discre pancy to Ill' rcgarded as
a merl' er-roi- of uunlysis. 'l' his wnnt of agreement, though
l'efenillg to wntl'r from a l'el\' loe:llities ouly. amI less
cou sidpl'able eH'll thall that in lllagllesia, is ller er theless
difticnlt ta t'xp1ain. by reason of the gl'eater accurac)" of
the dt>termillatiolls.

' Vith a \·iew tu t he better apprdll'llSioll of this :lIld
the fOl't'going quest iolls, 1 have taLulnte t1 the llleau :-tmouu ts
of lime, magnesia, sulphu ri e acid, an d ehlor inc in watpl' l'rom
the SUl'f<lCe, fro m intcrmediate depths ~ and 1'rolll the Lot
tom. l ha ve Iikewisc esti mated the reluth'e propor t ion of
th esc compounds l with 100 equivalents of ehlor illc or sul
ph ul'ie acid as the st mH1:tl'd of compu tatioll.

OV oJl"

!l.adeno

, Gjenllclll'
1 ) Iellclll ' ~ snits.

Bumlell. ! li,ll"l!c lHle I/(chnlt 1<)1'
, D )Ob. ' ihclc

R avet .

,iS,,,f.,, 1 Rotwm· 1
I ntel'.
Del't h ~.

) Ican
Value.

Middcltal fol' Cl. ... ' 1.930

E gcJl \'regt 1 1.0265
CaO .. : 0 .0 57 6

)Ol gO ! 0. 2205

SO;). 1 0 .2 21 1

CaO , Cl (CI=1(0) . l ' ·98
MgO : CI I l •.p

SOs : Cl . . . . . . . Il .-l6

CaO : SOli (S03= 100) 26 .05

MgO , SO, . . . . 199.73

1'9J J
1.0 265 i
0,0581 1

1
0. 220 7 1
0. 2208 1

1
J.OI '

1 1 ...12

11.-l2

26.J2

9 9·95

1
I. 93 -l 1
1.0 266 j

0 .0 5 77
0. 2200

0 .22 23

2·98

1I. 3 7

1 I. W

25 ·95

98.96

1·9J 2

1.0 26 5

0 .057 8

0.22 03

0 .2 2 14

2·99
I I. -l0

l '-'j.6
26 . 11

~Iean Yalue Chlor ine

" ~ 8p.Gravity

" "CaO
., ,, ) [gO

,. "S03'
CaO , Cl (CI=100) .
. 1gCL Cl. . . . .
SO~ : Cl. . . ..
CaO , SO, (SO, = 100)
l\'IgO : 80 3 • • • • • • •

1.9 30 1 1.9 33 i
1.0 265 1 1.0 26 5 1

0 .0 576 1 0 ,05 8 1
1

0 .220 5 0 .2 20 7 :

0 .22 I I ! 0 .2208 t

I : :~~ i l ; ::~
11.46 '1

1 1.42
26 .05 26 .32

99·73 199.95

1.93 4 ,
1.0266 1,
0.0577

1

'

0.22 00

0 .2223
1

2.98
1 L 37

J 1.-l9

25·95

98.96

1.9J 2

1.0 265

0 .0 57 8

0.220J

0 .22Q

2·99
I I -,!-O

11.-l6

26.1 1

Som der \·iJ secs :l.f den sidste Tabel, afviger Middel
tallene for Kalk og Magn esil1 san. yders t nbetydelig fra hin
anden t at disse Variationer ganske kan srettes nd af Be
tragtning.

As appeal's from the T able, the mean m lues for lime
an d magn esia vary so inconsiderably inter se that we may
safely disregard these differences.



En nœrmere Berorelss med Havbunden og dons dy
riske Liv har altsaa ingen mœrkbar Indfiydelse paa Havets
Sammensœtning med Hensyn til disse Bestanddele. Mid
deltallene for Svovlsyre viser storre Afvigelser end de til
svarende for Magnesia, skjont man skulde bave ventet, at
det Modsatte havde fundet Steel. Forskjellighederne or dog
i dette 'I'ilfrelde ligesom i de foregaaende for ubetydelige
til at kunne atgive noget hestemt Bevis for. at der virkelig
existerer nogen tilsvarende Eieudonunelighed i Havct, At
Svovlsyregehalten i de mellemliggeud« Dyb skulde nere
hoiere end yod Bunden og Overflatlen, el' on Antagelse,
der ct priori ikke har nogen Sanclsynlighed for sig.

.Ieg kommor senere muligens tilbage til clisse Sporgs
maal angaaende Havets Beskaffenhed i Dybet, da jeg fol'
0iehlikket el' ifrerd med at uudersege de Prover. som un
der Expeditionens Dyhclemaalinger optoges af Havbunden,
Efter de forelebige Resultater i denne Retning anser jog
mig imidlertid herettiget til at antagc, at dette Dybvands
slam or af en temmelig ensartet Beskaffenhed.

Forat hetragte de her foreliggende Bestemmelser fra
et undet Synspunkt, har jeg i efterfalgende Tabel ordnet
Middel- og Forholdstallene for Sovandets Bestanddele efter
de Breddegrader, mollem hvilke Vandpraverne el' optagne,

;80°-7 1° 1 7 1°_66° 166"-62"
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Hence, close proximity to the bottom and the ani
mal life prevailing there, is found to hase no appreciable
influence on the composition of ocean-water, - :1S regards,
at least, this division of its constituents. The mean values
for sulphuric acid exhibit greakr variation thau the figures
computed for magnesia, though thcre was rcason to expect
the reverse. But here also, as in the case previously
noticed, the differences are much too small to admit of
their furuishing conclusive pro of of sorne corresponding pecu
liarity actually distiuguishiug the wnter of the ocean. 'l'hat
the proportion of sulphuric acid should be grl'ater nt inter
mediate depths thun at the hottom nud tho surface, is,
rcasoning ct priori, an improbn hl« assumption.

Possibly l shall han' occasion to resume the discus
sion of questions relating to the composition of the ocean
at great depths, being at present l'ugagpcl 011 the examiua
tiou of the samples of the hottom hrought up on the Ex
pedition when deep-sen souudings were takeu, .Iudging
from the first resnlts in that direction, this deep-sea ooze
would appear to be comparativcly uniform in composition.

With the object of preseuting the determinations here
described from unother point of view, l have, in the fol
lowing Table, arrauged the mean and proportional values
of the constituent parts of the sea-water according to the
parallels of latitude within whicli the samples of bottom
water were collected.

•80"-7 1".7 1"-66° 166"-620
" l ,

1.9 29 1 1.937

· : 1.0 264 ! 1.0265 1.0268

· !
0.05 80 0.0579 0.0577
0. 2190 0. 22 19 0. 2205

• 1

0.2208 0.2210 0.2223

Middeltal for Cl . . . . .
Egenvœgt.
CaO.
MgO
SO;; .

CaO: Cl (Cl =100)
MgO: Cl .
SO;j: Cl .
CaO: SO;; (SO;: = 100)
MgO: SO;; .

3.0 1

11·35
11.45
26.27

.99. 18

2·99
1 11.45
•11.4 1

.26.20

i 100.-1-

1

1

125.95

99· 19

Mean Value Chlorine . 1.9 29 1.937
,~

"
Specifie Gravity . 1.0 264 1.0265

" "
CaO 0.05 80 0.0579

" "
MgO 0. 2 190 0. 22 19

" "
SO;). 0.2208 0.2210

CaO: Cl (Cl =100) 3.0 1 2·99
MgO: Cl 11·35 11.45
SO;): Cl. 1 1.-1-5 11.4 1

CaO: SO;1 (SO;)=1(0) 26.27 26.20

MgO: SO:I 99. 18 100·4

1.0268

0.0577

0. 2205

0.2223

25·95

99· 19

Micldeltallene for Kalkmœngden viser i denne Tabel
den samme Uforanderlighed som i den foregaaende. For
skjellighederne vecl Magnesia el' derimod storre, men i Be
tragtning af Analysens mindre Sikkerhed berettiger de ikke
til nogen Slutning med Hensyn til et tilsvarende Forhold
i Havet. Svovlsyren har sit Maximum s0uclenfor den nord
lige Pola1'kreds, lwor Midcleltallet el' 0.2223 pet. Vandets
IUJiere EgennBgt i denne Del af Havet staal' maaske i Smu
klang med denneFor0geise af Svovlsyrenuengden, skj0nt
man ved Sammenligning med Porchhammers Analyser af
nœrliggende Vandpr0ver, hvoraf ingen el' hentede nordenfor
den 62de Breddegrad, skulde tro, at Havet virkelig i disse
sydligere Egne var i Besiddelse af en st01Te Svovlsyrege
halt. Forchhammer finder nemlig som Middeltal for Svovl
syren mellem den 60de og 62de Breddegrad 0.230 pCt.
Men efter al Rimelighed skriver denne Uoverensstemmelse

The mean values here computed fol' lime exhibit the
same uniformity as those in the preceding Table, whereas
the differences in the proportion of magnesia are greater.
But, if regard be Imd to the fact, that the analyses from
which they were deduced are to a certain extent defective,
their results, though comparatively incongruous, will not war
rant inferring n, silllilar peculiarity in the water of the ocean.
The amount of sulphUl'ic acid l'l'aches its maximum south of the
Arctic Circ1e, where the mean amount is 0.2223 pel' cent
The greater specific gravity of the water in this tract of
the ocean may possibly be connected with this increase in
the proportion. of sulphuric acid, though a comparison with
Porchhammer's analyses of samples collected in adjacent
localities, none of which, however, lay north of the 62nd
parallel of latitude, would seem to favour the assumption,
that the ocean, in those southern regions, does really con-
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sig fra en stadig Feil i hans Analyser, da han nemlig ti l il.

Ildfœlduing af Svovlsyren har benyttet sig nf den salpeter
sure Bn ryt, hvorved man - som senere el' bevist - fuar
pt sta-rk t foru renset Bundfuld.

A t' den sids te oz de fort-gnaende 'Inbeller tr emgnnr
det , nt fion hvil keu Sido mnn end sel' nlle disse B estem

Illl·!ser nf K nlk. Mnencsin cg Svcvlsyre. kan dl:' ikke 111l'd
Bestemthe d ln-vise nogen Fom uderlighcd i Sovnudets Sa m.
meusa-tuing ; 11\('11 det bol' til lige bemœrkes, nt de Afd gel
sel', (\ ('1' Cl' vnuskcliget nt forklnre. iserdcleshed fremko mmer

ved Svovlsyrcbcstcnnuclscme.

Den Autoeelse. nt H nvct i hele sin Dybde er l'Il eus
nrtet Blnudinu. hvm-i den tlfliag"tigsb' kemiske Aunlysc ll('}llw
kan pnnvis« norn-n Forskjol liehed. hl'kr:,pft l's vet! de hor
forehggeudo I lndcrs ogt-lscr i ondnu Ilfli{'l'(' ({l',lt! l'u t! nt!
de tid ligcre. . h ';! 1\[1.1' uomlig ikko uogl' llsil\(lp tuu det s.'1:1
sto re I lovcn-usstcnuuelser som dl'. dl'r pa :1 enkelte Stplh·l'
el' frcm konme vr-d Forchhmmnors cg nmlre K <' lllikl' l'I'f;
A unlyeer.

Hetter man IHI Upmn-rksoruhe. k-n Jlnn d{' fortyndede
Vnndprover. hvis E~I'nm'.d ('1' tllHh'r 1,112GU. " il Illrlll 11('}·
11'1' ikk l' he\' tîlll\(' llOJ!l'1I F OI':mdr ing i {h,t kOll!'tnllt l' FOI'·
hold Jlwl1l'm Bt'st:\lHIIM t·l\(' . Stn tion 30u. 338 og 350.
h \"Ol' E gl'm a 'gt og h:tOl'gl'hnlt t'\' fOl'lllimls \.;(·d<' \"(,d Il:l.' r lig
gt'IUll' [slI\,(ssl'r s KllH·ltll iug. vis('r 10'11 Iloingtig t ils\-nH' lH!1'
F orskjl'llig1t(·d l'il L' dl' (l\Tig'!' Hl'St.'11Hh1l'\(·s Y('(lkomllwlld l",

[ ~tntioll u n dl'\' 1' 1' lJdi)!W'IHlc i J\a'rIIP(\<'u nI'dl'n norsh
h }st , og hvis (h-I'rth llt' rand som t'olgC' h('l':I1' 1'1' Iltl)!l't for·
tYntit't. Iml' j !'.L( \"l'Il t o l-h'sti'lI\llll'hwl' fu nt!1't t'II t{,Ill11H' lig
hoi K nlk,!!('hnlt, lI Wt1(' llS d('l'illlO<1 :\ing'nl'sin og Bro d s.'" l'l'
fultlkolllllWIl 1'1'ttl'r sig' l'Ih ' I' K lnn u:l'll)!lh·n. D ('t h ' fOl't.iI'lll'r
mnnsk{' <'Il S lllllll' ( )plll:l'1'ksnlll!Wtl. (ln der .io <' 1' Olllsbe u·
di~l lt'dt,l': som tnll'\' fo l' ('Il 'l' iltngt' ll nl' K nlklll:l'lIgdl'n \\' d
K )'st erue.

1 Stotioll 2;·lli. ln'ol' Ort ,rtl:Hl (' rn l l{h·~ :-inlht.\Tk{· (' l '

l'eùuct'l'et til Z.o2 pl 't.. r iSI'l' dog E'ol'!tohlt,t l1It'JJI'1II He.
stnndd<'If'1I1' sna slllnn Ahig('lsl'I' lb (h,t nllllilHleligl'. at
disse tl.ddsta'Ullig: kau forklnn's som ]'l'il i B rst" IIl 111C'Ist'I'llt'.
de!" n'cl Y nillit' ts FOl'tywl iu.L( mturlig,·is tnlll'l' i Xo ing.
t ig!wù.

Kje lltll'I' mnn Sm'nJl(I~ts I\:lol'!!('hnlt, "il Il\nl\ nf dl' i
'l'nhellel'llC' a lllIim t' F Ol'!toldstnl klllll\(' bcn 'glH' d(' onig('
Hestaudlh,lt' lIw d saa stol' X(siagtiglwd. nt de fUlldm' 'l 'a l
for R nlk. Mngllt'sin og Sro ris,ITI' kun ulldtagd st'sd s vil
diffel'ere mt're end U.UU2. O.ooô og U.OU3 pet. fra de dir<'kte
B est l'llIml'lser i TniJ..1 J.

Forat lette Samnlt'Illigningl'u nwd d l.' t idlige-re A na 
lysel' har jeg i e fte-rf~lgl'nde 'l'nbel pa a SnnllllP Vi s som
F orchhnmmer forbundet X lor og Sm \'lsFe med Ka lk og

l'tIagnesin tH de Salte. som i A hu ind('liglll'd nlltngl's nt
forekolllme i S{l\'3.ndet. A l Knlk e-r regnct t il S"orlsFe ~

tain a lnrger qunutity of sulphnri c ocid, sincc he found t lw
propor ti on of thnt const ituent betwe en the 6Uth end G2ud
parallels of latitude to be 0.230 pel' cent , But . in nll
probnbility, this incongrnous l'l'su it must bo ascri bed ta a
cons tant errer in his nuulyses. pre cipitatin g ns 1)(> did th('
sulplnu-ic ncid with uitmt e of hm'ytn. which - as will h('
afte rwu rds shown - gives :1 umch coutnminutetl deposit.

.From the lnst 'l'a ble, it is sufficiontly clcnr thnt hcw,
soever thesc dctermiu ntions 1)(' rccnrded. Uwy cr umot Il('
nseumed to furuish nbsolute proof of n I":l rin1Jh· rel ation
subsisting between tlu- consti tuent pnrts or sen-wnter, nml
we must bear in mind. thnt of such difi'el'PlICI'S as hnve
bitln-rtc defied th e penetrat ion of observers. tlu- most strik 
in,!! refer to sulphuric ncid determinat ions.

'l' Ill' hypothes is which assumes the Ocean to cousist
tlu-oughout its eutnv dl\pth of Olle hOlUOII(' IWOIIS Huid. in which
the most »ccuint« of c!lelllicnl analyses sl.nll fnil to dotcct dis
sillli1arity of composition. has roceivcd t'rom tlu- experüueuts
Iwl't, t\('scl'ib<' t1 probnbly st rouger coutirmatio n thau from

any thnt bave gone 1)('(01'C' them. IIH1(>('11 nom- of illY own
resu lte r-xhibit n wnut of agreement sn cOllsillpl'Hhh· ns thut
ruet with in som« of Forchlm nuucr's nnd otln-r chomists
annlyses.

Agnin. passiu e tu tln- dilutcd snmples {with a spP
cilic gm rity ul1dl'l' I ,O:!llO). no liistUl'bnuc(' will h l' nppnl' I'ut
in tl )(> cons tnllt l'pl:1t iOlI subsisti llg ll1'twPt'll th e COlll]lÛlll'llt
pnrts of the W:ltpr. A t StntiOll S au\), ;;):19. am i i)[Jo. wl ll ' l'('

the sppcitic gl':n·it y nlld tIlt' pl'oportioll of chlor întl nn'

rpdncl't! hy t lw llll'ltillg, in t llt' illll\l(,dint l' \·icinity. of br),:!'

mnss es of icI', t lw otl1l'l' COllstitUl'llts <,xhihit n cor l"l'spOlHj
illg differ plIcf> in amount. ln two s:llnples drnwll 1\t ~tn

ti OIl l -la. in close prox imit)" to th e> X on\"('g:inn coast. w!lprp
th e snr ['1CI'-\Y,ltl'r is nccordingly sOHl('whnt t!ilutet!. Ilh,t pl'min

ed n compal'ntiYf' I~' 1nrgl' a Hlount or lin1\>, whel'('as thl'
proport ion of Illn g-lw~ in ;.l ml snlphur îc ,lcid wns in strict

proportion to tl wt of t ll{· chlor im' . T his l'l'suit is. lll'dI 3pS,
deserrillg of noticl'. innsm llch ns t lll'n' nr l' grounds fol'
assllmin g the nmouu t of lill\(' to incn'nsl' l1 l'nr tl\{' const.

A t Stntion 25li. wh"'l'I' the propol'ti on of salt in the
surfac('-wat{'l' is l'etiucet\ t a :2.02 pf'r Cl'Ilt, th e l1istll rhn nce

in t ll(' nOl'llln l relntioll sllbsist ing b e t\H ' l' ll tIlt' sl'\'('rnl COll
sti t upnts was sn slight . t hat it couh1 hl' wholl )" nccounted
for in {'nch c,'l S(' as nn l'ITor of nnalJ sis. tlw til't.('I'Hlinntions

h"illg ùy l't'aSOIl of tln> tlilutiOiI of th!' wah'r propurtion
ntely less nCC\l l'ntl·.

li-in 'n thp nllloullt of chlorilw in sl'a-wnt('r. tll{' othl'r
CO\lstituellts may he calClll:1 h·d fl'om tiw ]lt'oportiounj Ya!t\('s

,!.tin'Il in thl' T nblt,s with snc h nccura c}, t lwt tht, tî{.!ures

fouml fol' li]l\I'. mnl,l1wsiu, nnd sulphur ic ,\Cid will rn l'ely
differ more tllf\n 0.002, O.UOfl, amI O.OU~ 1)('1' cent l'rom the
dh''''ct dl'tel'JUinations set forth in 'l' nhlp 1.

' Vith fi. riew to fuci lit ate cOlllllnr ison with t h{· enrlif!l'
aunlr ses. 1 hnre in the annexl' d T able, following the exnm
pl (' of .F'ol'chhummer , comùiued ch10ri ue :mtl slilphuric ncid
with lime and lllngne sin, ta for lU the snlts which nn' gl'}\E'I'.

all)' assumed ta occur in sea~wnter. 1'hus. nU lime is
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Xow. on computlng hr t1w lnst 'l'eble the nmouut of
chloride of sodium l'rom the sur plus propor t ion of cblorine,
nneomhiiu-d with potush und lll :l;.!ll t 's ia . and then ndding
together the res ulte, the total will lit' somewha t lcss t han
th e whole umouu r of salt in sen-wutor ns givvn in 'Inblc 1
- and fol' this u-asou. that the proportion of sodiu m tlrus
computod is tao smnll. no l't ';.!:tnl h.wing 1K.'e1l luul to the
ncids occurriug in small qnnutith-s iu sce-water.

'l' he niost importaut of tlu-se, accordiug to ){r.
'l'Ol' ll fk ,'S obscrvotious. is c arbouic noid united tc bases.
) 11'. 1'Ol'Il0 1~ havimr Ill'k'l'I11i lll't1 this consti tuent in the same
S:lmplt's thnt 1 subscq ucntly exnmiuvd, 1 lmvc ta ken his
curbouic noid \' : l1U('S lin' tht) fnllo wing computation of the
coustitru-nt P:lI-ts of son-wnter. : lll lOllg which 1 have given
tilt! nruouut of chloridc of sodium corrospondiug ta the
surplus of chloriuc. In conformity with whnt bas been
pre riously sta ted, 1 have combined the cnrbonic acid oc
curdng in bÎcnrbouau'S with soda. to fon n bÎc.,\rOOu:tte of
so<b. 'l'b e smal l snrplus of c.'\t oonic ncid occul'l'in::: iD bi
c.'l roouates, 1 ha,-e combillt.'d with liml' . Along with th e total
nmO\lnt found by aùdill~ togt·tht"t the St,' \'<'ral c()llsti tuents,
l ba\'e giw u the proVOlt ion of salt obta inf'd after C \·:l.PO

rating sea-water by th e method pl'eviousl)' described.

combinod with sulphuric acid: the surp lus of sulphuric acid,
with magnesia ; the sur plus of nmgueeia aud the whole
nrnouut of potash, with chlorine.

B\'l'l',!!I1Cl' mail efter dell sid-;b! 'I'nbel Kloruuwiumgc
halteu ai' d<' 11 Klornneugde, der el' blcvet tilovcrs fra Kal i
og: )!:lgnl'sia, og ndderes derpun Sa lterue snmmen. vil mnn
tiurle. at Summcn bliver no;!'~t 1:l\'c1"l' l'ml dl' Tnl. Ill')' i
'Iubel 1 nnuiver Yandets semledc Soltuiœugtlc. UC'1l Xa·
t riumgehelt , der erhokles ved denue Bcreguing bliver ncm
Iig for lideu. da der ikke Pl' t.'lg't·t uoget H eusy» til de i
mindre )'l:t.'ugde forekommende Syrer.

Den vi gtigste al' disse skuldo ifolge Hl'. Tomocs lu
dersogelscr ' .0'1'1'1' deu nf Buscru c buudne K ulsyre. Da
'l'om Ol- ha r ln-stem t denue Best auddel i de samm e
Vnudpro ver. hvori jeg sene re lnu- ndfort mine AU:IIJ s('r ,
bal' jl-!; llll'litaget tic al' ham Iundue Kulsyre uuengder H'"
ral acude Bereguiug nf Sovnndc ts Hestauddele. n'li hvilkeu
j l'!:! til ligc ha l' opfort dell Klornn t riumsgelmlt, der svnre r
ti! det til oversblevne K lor. 1 Overensetemuielse med, lwad
der forud el' seg t, bar [eg forenet den sUltbulldne K ulsyr e
Ilwd K:ltron t il dobbelt kulsmt S:llt . Den t ilO\'ersbleme
rillg~ l.Ù1mgde neutl'altbumlne K uls)'re h:tr jeg rl'gtlf't t il
J-i: :Ùk. Yed Sideu af den Sum, di'r erholdes H !tl Addition
:tf s.'\Illtli ge Hest:m ddele, har jeg opfort deu S.'\ltgl'halt, der
cr fundet ,-ed Inddampning aI SO\'lllldet efier den foru d

beskl'cme Methode.

den til oversblevne Srovlsyre til )'Ia.gllesia, Resten uf )OIng
nesin og den hele Me ngde K ali t il K lor.

"~
li,
, ~

,1

-~---;--,--,..,..-,----;--- ,' - --,- - - - ,-- - -;------;-
Nu.! CRSO•.' M:,.:Sn •.' :\1~CI•. 1 Ke r. ;.('1.: (~nSO, . I l\I~SO•.' :\I J!{'1:. 1\:<'1. Il: No. l'IlS0,. :1Ig-SO•. 1I gUl. . 1\:('1. Xn. ( 'Ilsn, . )JgSO•.!)Ig-c l•. l KCt

1 10. 145410.202 110. 365 11 26
10

. J.I. .JOO .205Q o.3ÔqOi [ 1 Q . QS-I0 .202 1 0.365 1 26 o. q -l0 0 .20 59'0 '3690;
2 1° . 139 1;° .2 136,0,36761 27.0.0]57 0. 120 1 0.19-15 ] 1 2 0. 139 1 0: 2 1360.3676 17 o.o r Si 0. 1201 ,O. IQH i
,) ·O. 139b,O.2oS6p ·J 5QI ' 28 Q . LI 18 '0.2029 0.358 ( 0.07 16 . ,) o. 139f> 0.2°56 0 .35<)1 28 0 . 1-1 18 0 .2029 0 .358 1:0.07 16
-1 ~O . l .po 0.2 157,° .36-15 ac'o. 1.p.r O.2025 0.366; '0 .0781 1 -l o . I.p O0.215 i 0.36-15 2<) 0 1-P-I·O.202S'O.3667'O.078 1

" , 15 Q. 13HO. ZI5 2 0 ·3497 1 300.1372 '0.2 1340·H65 t 5 0. IJHO·:!I52 0 ·J -IQï 3° 0. 1372 0. 2 13 -1 0. 3465
6 :0. 138q'O.212 110.3550·0_07513 1;0. l.p 8: '~ 0 0. 138 90..:n2 1 0.355°0.0;51310. 14.8 1
7 io. q 08i 1 1 32 0. 138 -1 ij 7 o.q08 32 0 . 1 38-1 ~ 1
8 0.IJ90 0.2°53 '0.35-10 33 :0. Q32 '0.2089 0.352-1' ~ 8 0. 1390 0. 2053 0.35 -10 33 o. Q u o.208Qo.J,· 2 ' 1

l ' , , :! ' " , ...,
9 .0 · q P lo .20 58 0.30 19 3-1 0· Q 30 0.205° 0.,3078, • 9 ·o.q p 0.2058 0 ,3019 ,H o. q .,6 ·0.2050,0.3 078 :

10 !0. 139 -1 0,20050.35-13' 35 o. q ..:q 0.2°730 ,3507 j i 10 :0. 13Q-l- 0 .2005 0.35-13 3."1 0. q 2-1 0 .20730.3507,
I I !O. I -133 0 . l q6 1'0·35 15: 300. 1-103 0. 200 2'0.3538 '0.0704 r: t 1 0.1 -133 0.196 1 0.35 15 36 o. 1-103 :0.2002'0 .3538 0.070 -l-
12 '0 .138(/ 0.2 10 410 .,, 629' 37 'o .q 08'0.20-lQO.30 10' !: 12 '0. 138Q0.2 10 4 0 .3629 37 o . q of\'0 .20-lQ'O,361O:
1,3 :0 ·14-12 0.2059 0.369° ' 3810. 1-140 0 . 200 .~ 0.307-1' :i 13 'o . ~ H 2 o.2o5Q,o·30 f)0 38 o . 1HO;0.200 -l;0 .,307-l:
Q :o .1360: i : 3QO. IJj80· [9050·3329: ~ 14 ·0.1,360 j 39 0. 1,B8io. 1905:0.3,3 2QI'
•5 ','o . 138Qlo .208210 'J 62 21 -10'0 , 139Q0.20U 0.,3 -1Q6i ~ 15 :0. 13 I1 Q0.2082 0.36 2211 -la 0.1,3<)()0.20H 0.,3-1Q6
6 l ' • 1 1 l' 1 1 11 0. 140 1: i 41 0.qO I 0,20Ql lo'366-1, :! IO O. 140 1 . -I 10. qO I IO. 209 1 0,366 -11

17 0 , q 2 -11 -12 0. Q 25 0.198 -1 0.3002 ;' 17 0, q 2 -1 42 0.Q25IO, 198-1 0 ·3602;
18 10. IJ6{ -I3:0. q2J 0,211 9 0,35-151 ~ 1 8 0,IJ6-1 ! -IJ O. Q 23,0.211 9 0 ·J 5-15
19 0.q2J 0.208,3 ° 35 12 -I-I0. IJ-I5 o. 199J 0·H20 ; 19 0 .Q23 0,2083 0.3512 HO.I ,3H o. 1993 0.,3 pol

• , 1 86 1 • 6 6 '20 0. 13900.20141°.34 -15°. 13720.20590.352-1 -. 20 O.I ,3Q 0. 20;-10,,3-18 450, I ,3i 2 0,20590.,352-1'1
2 1 :0. t -15 2;°,2058.0.3000 0.0755 -16'0. 1367 0, 2 10 1 0.,35-15 ; ; 2 1 0 .14,520,2058 0.3600 0.0755 40 0. IJ6ï :O.2 101 '0·35-15
22 0 .1,38-1 0.2080 '0 ·366Q -17°, 13Q1 0 .2062 0 .3050 '1 ~ 22 0. IJ8-1 0.2080 0.3669 47°. 1391 0 .20020.,305°
23 10.1 -130'0 .20,3410.,3629 48 'O. 138 -t0.2004 O.JHB ~ 23 0 .1HO 0,20J -I0.,3629 -18 o. 118 -1 0 .2004 0.3 4-18 ;

, 1 1 1 1 1 ' . 1
.q 0, Q I30.207 o,0' 3700 -190,14080.208 10,3 -1 72. 1: 2-1 0 , q I3 0 .20; 6 0·3700 -tqo ,14u RO.208 1'0·H72.
25 0. 1.I-23:0.2083:0.H8 1 150 1° . 1-122 0 .2067 0·,3505 0.°7 20 1125 0. 1-12 3 0.2083 0·348 1 50 o . 1-t22 0,200710.3505'0 .0720

51 :0.13960.2088 0.36-13 1: 5 1 0. 13<)00.2088 0.,30 -131

"
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"

l
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1
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NIlOI
76.84.

i
J· 49, J · ~9

J. ~6: J·.j.9
J· 48: J·5 1
J ..j.q J·5 1
J ..j.6, J ·47

Etter Tubel III hnr <Id nordligc I shnv gjcnncmsuit
lig l'li specifisk Yf\'gt nf UJ 2Ü[I. og 10u Dcle nf Yaud et
iudeholder:

CaO l\IgO K ~O Ut so.
0.0578 U.22u3 0.0472 1.932 0.2214.

Som Middelt al for de i H nvet forekonunende Salt e er
boldes ife lgc de ll sidste 'l'nbe l :
osco, CaS OJ l\IgSOJ l\IgOl~ K U! ~a HCO.o. NaCl
U.OU2 0,1395 U.2071 u.3561 0.u747 0.U16Ü 2.682

100 Dell" af det faste Sssalt indeholder ultsaa :
OaCO~ CaSO~ l\fgSOJ :Mg CI ~ K Cl Na COj Ka Cl
0.057 4.00 5.~3 10.20 2.14 0.475 76.84.

f·co,1o.so,1",so.!)1,Cl, i KGl ~<l; 1 :<.Cl ' '' '' ' ' !"~l~~l\;.H(;.co, (;."1, !MgSO+r. Cl, KOI l '0ô~ ~,('l Ir"" li:~ç
1 1 1: i ' , ! 1 1 1 1 1 l '

z t 1° .0020 0. 1.+23'0.2083 0 '358 110 075S 0.0 175 2.69 1; J'49 ' 3.49 12 10.0020 0. 1423 0.2083 0·3S8 J '0.07 5S 0.0175 2.69 1
l ' l" 1 1 1 8 128 ,0.0021 0.13890.207 ,," 0.35580.07 160.0 157 2.670 3,46 3.49 i 280.002 10.13890.2°740.355 ,0.071610.0 157 2.670

1 I l L 1 1 l '29'0.002 1 0.1396 0.2049 0 '36 -1 5,°. 0 78 1:0 .0 165 2.678 3.48, 3·5 1 j
l
29 0.002 1 0. 13960.20 -1 9 0. 3645 0.078 1 0.0 165 2.678

36 tO.0024:0. 1370 0.2°9 11°,35°9,° 0764 0.0 164,2.6q 4 3' '+9, 3·5 J ' 36,0.0024,° .1J 70p.ZOgI 10'3509 0.076410.0164 2.69 4
5° 1°.00 16 0.13990.20560.35 15'0.07 200.0 ' 70 2.678 3-46. 3·47 150 0.00 16 o .1399 0.2056 11°.35 150.°7 2010.0 170 2.678

l ' l , l ,~ : .
, , i i , 1 ~ ;, 1 1 •

Som F IlI!!I' cf dell hoierc Svovlsyregchnl t, F orchh:uu4
: Ry ronsou of the gre ater proportion of sulphuric ncid

finder i SOI·amlt·t. bliver hnns 'l'al fol' K lornntrium ogsna. '1 F orchlmmmer fouud in sen-water, his tigun-s for chloride
1I0gl't foro gct, l Vnudprover al' snnuue E g'l'llY:Pg:t og Snlt- il of sodium arc uccccssnrily somewhat highor. I n snmpl ea
gehnlt , som th- nf mig undcrsogtc, orholder linn som Mid- I! of water with prccisely tlll' sruue tuuount of salt as those
dcltnl 2.75 pe t. K lorn ntri um. il exmnined by myself he determined the mean proportion

of chlorid e of sodium to hl> 2.7B pel' cent.
According to 'l'able III. the specifie graxity of the

X orwegiau Sen is 1.o26B: and WO parts of tlu- wntcr
contain -

CaO l\IgO K~O Cl 80;)
O.OB7ï 0.2203 0 .0472 U J32 0.22J 4

'l'he menu vnlues. as computcd by tln- last 'I'nb le. for
the salts cccun-ing in ocenn-wntcr, are as fullows : 
UnC OJ OnSO~ MgSU.J, ~Ig CI~ KCI Xa HCO'1 KCI

Û.UU2 0.1 395 0.2071 o.aan U.0747 U.UIGÜ 2.682
Hcnce, 100 parts of dry sen-salt cont ain 

OaCO;1 CaSO~ l\lgSOJ :Mg CI~ KOI KaC Uj

0.007 4.00 5.93 10.20 2.14 0.4 76

Til Blutniug vil jeg udtale min bjcrteligste Tak til
Hl' . Professer Wan ge for den Hjœlp. han paa fler e Steder
I mine Undersegelser hnr ydet mig.

In conclusion, I beg to retum P rofesser Wange mr
most sincère thnnka for th e assistance he kiudly rendered
me when institnting the observations rc corde d in thi s
Memoir.

Kristiania, den 14de Februa,· 1880. Christiania, Feb1', 14th 1880.



Oro Havbundens Afleiringer.

Blandt de mange videnskabelige Tlndersegelser. der be
hancller Ravets forskjellige N aturforhold, findes der kun

faa, som har skaffet os nogen Kundskab om den kemisk
geologiske Beskaffenhed af c1e Afleiringer, der bec1œkker
Bunc1en i c1e store Havbasiner.

Det kan neppe vrekke nogen Forundring, at vore Er
faringer i c1enne Retning endnu el' meget begrœndsede,
naar vi erindrer, hvilke betydelige Hjœlpemic11er der el'
nodvendige for at gj(ire Havbunden paa c1e c1ybere Stec1er
tilgjœngelig for den videnskabelige Forskning.

Del' el' vistnok i Tic1ernes L0b samlet mange Bidrag
til Lœren om c1e Scdimenter, der har afleiret sig langs
Kysterne i c1e grunc1ere Dele af Havet,! men ved Mangel
paa Materiale har vi vœret forhindredc fra at gjw'''' os
noget klart Begreb om de lignende Daimelser i Oceanets
store Dyb.

De mange videnskabelige Expeditioner, der har under
sogt Haveti forskjellige Retninger. har tildels ogsaa hentet
Prover op af Havbunden. men Observationerne dreier sig
vreseutlig om c1eres zoologiske Forhold."

En planmressig og alsidig Undersogelse af Havbunden
el' ferst blevet ivœrksat af c1en britiske "Uhallenger"-Expe
dition (1872 -1876). Det rige Materiale af Bundprover, der
vec1 denne Auledning el' indsamlet, el' endnu ikke paa langt
mer bearbeic1et. men Expeditionens forelobige Mec1delelser
- ved t'il' Wywille 'I'homson og M1'..Tohn Murray:'
har allerede vist os store og overraskende Resultater.

1 Det me st ouifattende Vrerk i denlle Hetning' Pl': ,.Lithologie
du fond des mers" par 1\T. Delesse.

" Dr. \Yallieh: The North-Atlantic Sea-Bed. Preliminary Re
port of tlie Seientific Exploration of the Deep Sea in H. 1\'1. Surveying
Vessel "Porcupine". 186n. (Being No. 1:21 of the Proceeclings of the
Royal Society). The "Valorous" Expeclition. Reports by Dr. Gwyn
.Jeffreys ancl Dr. Carpenter. (From the Proceeclings of the Royal
Society, Vol. XXV, No. 17;\).

3 Reports l'rom the "Challenger". (From the Proceeclings of the
Royal Society, No. 107, 18li8). "'fhe Atlantic" by Sir \Vyville
Thomson.

Den lIorske Nordhavsexpedition. Schmelck: Chemi.

On Oceanio Deposits.

Of the numerous scientific investigations undertaken to
determine the physioal conditions of the sen, very few

have furnished us with trustworthy data concerning the
chemico-geological nature of the deposits in the great ocean
basins.

Nor is it surprising that our experience in that direc
tion should as vet be H'ry limited if we call to mind by
what elabornte and costly nu-nus the bed of the ocean
can alone be rendered accessible to scieutific research.

'I'rue, many valuable additions have from time to time
been made to our knowledgo of the sea-bottom and its sur
face-stratum of sedimontary matter in coastal localities
where the water is comparatively shallow ,' but no clear
idea could, for want of samples lJP formed of the deposits
in the gre:lt depths of the ocean.

On one or two of the many scientitic Expeditions
despatched to investigate tho sen in different parts of the
world, snmples of the bottom wor« iudeed collected. tliough
chietiy as a holp townrds determining, from th« chnmcter
of any organisme they might conta in. the general hiological
features of the region explorcd."

A systematic and comprehensive investigation of the
ocean-bed was first nttempted ail the "Ohallenger" Expedi
tion (1872-76). Much still romains to be done in working
out its rich collection of sruuples: but the Preliminary Re
ports of Sir Wyville Thomson and 1\11'. John Murray " suffi
ciently attest that grE'at and surprising results haye been
attained.

1 TIl(' most comprehcusivc woi-k on this subject is "Lithologie
dn fonel des mers," by lU. De1e"e.

" Dr. \Vallich: The XOl'th-Atlalltic Sea-Bed. Pl'eliminary Re
port of the Scientific Exploration of the Deep Sea in H. M. Surveying
Vessel "Porcupille," 1869. (Being No. 121 of the Proceeclillgs of the
Royal Society). The "Valorous" Expeclition. Reports by Dr. Gwyn
Jeffreys ancl Dr. Carpenter. (From the Proeeeclings of the BayaI
Society, Yol. XXV, No. 17:U

s. Reports l'rom the "Challenger!' (From the Proceeclings of the
Royal Society, No. 10ë, l,.li8.) "The Atlantic," by Sir ,,"yYiIle
Thomson.



Det europreiske Xordhav, der 1876, 1877 og 1878
var Gjenstand fol' den norske Expeditions Undersegclser,
kan i Udstrrekui ng ikke mnnle sig med de sto re Verdens
have. men det frembydo r re d sin Beliggenhed en i flere
H etniuger Sa:l'l'l,!l'n I nteresse.

D ette gj.cldcr ikke mindst 011\ dets geologiskc 1<'01'

hold. Nanr vi tneer disse i Betragtuing, mnn vi kunne
l!.i(jJ'1' os t't Bl'gr l'h om enkelte al' de Bctiugclscr. der cr
uivue fol' Dnuncls cu nf Bundcus Atlcinngcr i det te H av.

Yi tiudcr clet fm furskjellige Sider begrrendset nf 0 er
oc Kontiucutcr. hvor glaciale og vulkauskc Kirette r hal'
v.eret og- euduu 1'1' i Yirksomln-d. ~org(' el' vcl et ef (le
Laude, der fOl't r ius" js lmr v.ervt udsat fol' Istid cns turende
og afgna n 'mll' Evm-. og ~J1idsl )('l'g-I'1l og Ul'\J1l lHI\(I bcüuder
sIg endnn i dell glacialt' 'l'ilstnud.

êledc us vi altsnn i disse La ude kan i:lgttu!,!e l sens
Virkuinger i den nuva-reude og i elen fnrhi.!!,mgut' 'l' id. har
vi paa 0 erne Island og .Inu )hYI'1l dl' vùlknuske Kru-ttcr
reprasentcrcdc i et ligueud e hietoriskForhold. .l uu lIIayen
el' et nccllagt Vu-rksted. hvor ck-r ikke p Hil Illange lnmdn-d e
A;11' har fUlLd l't uogt't stone l'dlmul :-lkd. Illen lsl :lIlds
V ulkan el' fOl'ts:l'ttl'l' fl"~ lUdell's sin \ · il'ksomlll-'d.

~kj"nt "i nu rnuskelig- kan gjOl'(' os Ilogell Idl' om. i
h\"ol' hoi G l"nd lit· on'lI11œl"uh' ~ahll'kneftt'r l;::1Il bidrage tH
HaH'ts A tJeiring- t'L n'd ri dug. at tle lH:'ggl' spilll'l' ~ Il illed.

\'irkeude Holll'. Ih,t t'l' S<1;1!t,des llimilHlelig bekjel\(lt , 11\"01' 

h·dl'S I sen -- lllltlt'rstl lttt't af Bnl'dn 'IH' "'- forma lll' at h'l're
dt,t )Iatel'illlt,. dt'll Ital" el"ohn't l'l'Il l!l't t:'1 t'it l' L IIUd , ud i
H 'l\"et. H el' lIaar llt'Il som ll r iYis \HI til tlû t]Cl'lll'st t' Egil('.
Ik t el' ogslIa l'li ~od\"t'ndigl ll' d. at d(,1" \"ed \'ulkarH'l'lIt's
\'irksolllhed m,la saillie sig IllHIIg"l' IlI Îul'r alske Stoffe paa
H a\'bullden . At disst, b u vœrt' :\1' "a:sl'lltl if! Bet)'tllling fOl'
df'uS Attt'Îl'ingl'r l'r - fol' de ston' \'el'dl'nsita n's Vellkolll
mende - godti!.iort l'pd )Ir, ) Illl'rays l!udel'Sogl'lst,1".

Formll'n dt, OH 'llIl il'm h ' IÙ"a'!t·('l' hnr "i i :\onlll:lI"et
ogsHa alldre, deI' i fn'llltr:l'llcut1t, Hrad yirkel' i dl'Il S:Hllllll'
Rt'tn illg". B l't'n 'Il E ilalld l'l' sHah,dt's d III ll'l'kl'lig E Xt 'lIIjlt'l
pllll, ln'orlt 'tit,s Rol)!t'l'Ile tîI Fonlvl fol' H a rets :-:l'llillleuter
formaar at ut\gl',ln' Of! afslille det t'lste j,II IH1.

Vetl Bt,tr:lf!tn iug al' llisse llll'St iOÎIll'i"ahlende Xatur
forhold kIln \'i g-jOt"l' os l't Bl'g" rt'h om, hl"Orle\II's der ml..n
l'r a kan tilfOl't's H an 't ) l:lh'l'ia1t'. lllt'Il paa tien :1I1I11'1I Side
n'tl "j ogs..'1a. at P yn ' lin 't ,,' t! sim' kmlliskl' \ ï l'kniugl'r k:m
gir l' Illit'gtige Bitlra .~ tîI dl' SI'llîllll'uta'n' ~Yl l:lIIll\'lsel' . H ro l'
lt'dps IlU dl' fOl'skjt'llîgt, K nd't l'r ri rkl'l' i F Ol'cIlÎng", hn:m
der Illl!" ('II stm']"l' li " l\\'elll dC'r !Jal' l'Il mindre Bd n lnill".'" • e .
og In'ad der el' det elHlelige Resultat al' deres Samvirken __
el' Spol'gsmaal. som \'i ikke kan hes\"llre, forelld \'i Ital' hentet
Mate1'ialet til \'01' l' lldersogelse op l'ra. seh'e H a,·hunden.

Ifo lge P lauen fol' den uorske ~ordha\'sexpc(ütion \'al'

der bestemt. a t der paa aile de Statiouer, h.or Dybde
mnalinge1' fOl'etog"t's~ t illige Skllldc opt.'1ges Pro\'e1' fra Bun
den. For <I t Hllsklleliggjore de Redskabe!", der tjento til
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The Sees 01' Nortbem Europe scienti fically iuvestiga,
ted on the Norwegien Expedition in 187li , 1 877 ~ 11l1d 1878,
though in poin t of extent the)" cnnnot compllre with the
great ocean s of the globe, are yet, by rcason of their gee
gra phic al position, in many respects pecnli nrl y attracti ve as
a field of explorntory research.

Aud not leest docs this apply tc thuir geological cha
rnc tcr, which, if rigbtly apprehcndcd. caunot but nfford a
clew to sorne of the conditions dctc rmi ning t1 1(\ formation
of scdimentary deposit 0\'1'1' the lx-cl of the :\orth Atlanti c.

The tmct in ques tion is bound od on several aides by
islands nnd conti nents where glacial nml volcani c ageucy
lins l)f'ell and still continues ill operation , F ew regi ons of
0\11' planet cnn in like 11egr pe with No rwny Imre ln-cu ex
posed to the furrowing mul g" l,ituling action of plnciers
during the great ice ag-\': ami Spi tabergcn :l1lI1 tirt'l'Illand
are even now in fi glacial stnte.

'l'hus, whilst the IJ:1st :11111 pu-sent effects of g-lacial
acti on Illay bl' OlJspt"\"pd in thcse regions. t ilt' islands of-Inn
::\1aYl'lI ami Icehmd exbibit a similnr historie relation as
regards volcauic ngeucy. 'l'he tonner is. so tc spcak, a
long since aban doued work shop , in which for hnndreds of
yonrs tln-re bas bee n no considerable eruption. wben'ns the
\"o lCnllOl'S of l celalld continue liS acti,"l' liS l'Vl'l".

.xow, tlloup-h we c..'111 ha l"dl ~' lll'term ine in what degl'ce
the said t'orces te lltl to illCrt'USP oCl':lnic deposits , we kuow
that both l'1:1y a co-operathe l):tl"t in thei1' fo1'matiOll, 'l' lllls.
for illst..'l nce, it is a well-kHown facto t ll1lt the iCl'. in CUlI
j Ullcti oll wit h glacier tor rl'n ts, hmrs llown aIl m tlll UPl' of déb1"Îs
to t.11e OCl'an. From he1'l' it tiud its way ns tl l'i ll- icl~ to tlle
most distant l'egions. )[oreorl'1', it is ohviuns t\mt to rolcanie
ngellcy lJlust b(' :lsCl'ibl'd thl' uccurreuc(' of llIf1 ny mineraI
subsbnces present in OCl'auic dl1>osit. of wlJich the~' ar!'
shown br th e r l'sult s of Ml', ~IIUTIl)" S imesti;::atiolls -< ns
reg ards at least the great OCCflll basins - to COl IStitut(' an
important featurc.

But. apH1't ti'OIll the fi ction of glaciers and ,·ulc:llloes.
wc ha re other potent f01'c('$ opemtillg: \\" ith like (·tfect ill
the N orth Atl fl nti c, 'l'hIlS, Beerl'll JW ant1 sigllally l' Xl'Ill·
plitie s tl lC 1'I'nml'ka ble instn u llelltality of the wnn's in
accllllluintillg sl'tiillwllt.'I.ry t1eposit OVCI" the oCNtn·bed b)'
excarnti ng and wl'ari n,t:" a\\"a~' t lw rocks of t lw shore.

A g-Jan ce at thl'sl~ sal iellt physi cal cOlHlitio ns will
snffice to sIlO\\" ti·OIU wl1at extrane olls SOUl'Ct'S oce:tn ic dl'·
Jlosit can be derÎrcd ; :lud on the othl'r II:lIHl, wc know that

animal life. so ahu mia llt in the waters of th e sea. mllst
largel)" contr ihute to sne1t Ile \\" fOl"lllatiOll S. But how the
se"c ra l t'orces :let in conj unction, wha t is the prodllc t of
l'ach, and 'l'hat the j oillt r t'slllt of their l'o-opl'l'a tioll , _
these are que,;tions the hear ing of 'l'hi ch we cannot vent ure
ta infer t ill sncb tim e as samples of deposit slmll ha w been
brought up l'rom the sea-bed itsclf.

PUl'suant tQ the Sche me of Work fol' thc .xorwegian
North-Atlantic E xpediti on, a sample of the bottom was, if
possible. to he oht.'1ined at e\'ery sounding-st.'ltion . 'l'he fol·
10wing extracts from ;'T hc Apparatus, and how used," one



Indsamlingen af Bundprovsrne, hidsœtter jeg felgende Ud
drag af Hl'. Kaptein 'Villes Beretning om Apparaterne og
cleres Brug:

"Naar Dybden ikke antoges at vœre over 1000 Fame
an vendtes det saakaldte Rorlod. Til Lodning paa storre
Dyb brugtes Bailhe-Maskinen.

Rerloddet el' af BIy (0.77 m langt og 0.078'" i Dia
meterj og veier 1)6 Kgr. Det har i den nedre Ende et i
en Messingmuffe indskruet .Ternrer (0.23 m langt og 0,04"'
i indre Diameter) til Optagelse af Prever fra Bunden.
Dette R0r har i den evre Ende nogle Huller, fol' at Yan
det kan slippe ud, naar Buudpreven trœnger iud nedenfra,
og i den nedre Ende en Butterfly-Ventil, der aabner sig
opad, og som hindrer Bundproven fra at skylles nd under
Ophaliugen. N aar Roret el' afskruet, kan et Sidestykke
tages nd, hvorved Bundproven kommer tilsyne med sine
naturlige Lag og kan undersoges Iorelebig, ferend den brin
ges paa de dertil bestemte Opbevaringskar.

Til Oplodning paa over 1000 Fame brugtes Baillie
Maskinen, der v-ar forsynet med den samme Indretning til
Optagelse af Bundproverne som Rerloddet ; men .Ternroret
val' her betydelig storre (0.43 m langt og 0,057"' indre
Diameter) og kunde derfor skaffe rigeligere Portioner op
af Havbunden:'.

H VOl' Slamlagene var mœgtige nok til at fylde .Tern
rorene i hele deres Lœngde, kunde R0rloddet og Baillie
Maskinen optage 20U-700 Gr. 1 af Havbundens lese Ma
teriale.

Ombord blev der ikke foretaget nogen grundigere
U nders0gelse af Bundpr0verne. Man indskrœnkede sig til
korte .Notitser i Loddejournalen om deres U dseende og Art,
hvorpaa de opbevaredes paa Glaskrukker til videre Bear
beidelse efter Hjemkomsten. De Benœmelser, der ombord
blev tildelt de forskjellige Slags Sedimenter~ el' vœsentlig
hydrogratiske; de nye Udtryk, der el' komne til~ skyldes
Zoologerne. Ved den kortfattede Beskrivelse i Loddejour
nalen har der imidlertid indsneget sig enkelte Misforstaaelser
og FeiL som ved denne Afhandling Yi! blive Gjenstrmd for
en Revision.

Det fremgik som et nmiddelbart Resultat af Obserm
tionerne ombord, at de Slamdannelser, der bedœkker Bun
den i Nordhavet~ el' af en uligeartet Beskaffenhed.

Vi fandt imidlertid som en Lovmœssighed~ at Bund
pr0verne knnde inddeles i forskjellige Grupper, hvis sœregne
Kjendemœrker rettede sig efter Forekomststedet. l Over
ensstemmelse med hvad der el' fornd bekjendt om lignende
Forhold, viste det sig, at Dybden var den vœsentligste :Be
tingelse for Sedimenternes Udseende og Art.

.Teg fiÎlder det hensigtsmœssigt, f0rend jeg gaar over
til den nrermere Beskrivelse ar Bundpr0verne~ at give en

1 Vœgten af Slammet i tl'Jrret Tilstand.
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of Captain Wille's contributions to the General Report
are given to explain the character of the apparatus with
which the samples were brought up.

"When the depth was supposed not to exceed WOO
fathoms, we used the tube-lead, as it is cnlled, For soun
ding in greater deptlis tilt' Bnillie machine was employed,

The tube-lead (2 feet 6 1
; " iuclies long by 3 inches in

diameter) is of lead, and woighs 112 pounds. At the lower
end it has a brass box. into which is screwed an iron tube,
9 inclies long and 2 inches in dinmeter, for bringing up
samples of the bottom. '!'his tube lins the upper end per
forated with a number of holes to ullow of the water pas
sing out on the sarnple of the bottom pressing in from
benenth, and is furnished at the lower end with a butterfly
valve. opening inwards, to prevent the washing out of the
sample on its jouruey to the surface. 'l'Ile tube screwed
off, the sample within may, by removing a slip from the
side, be disclosed as it lies ill situ for prelimiuary examina
tion, before being taken to the receptacles in which it is
stored.

The Baillie machine. used fol' depths exceeding 1UOO
fathoms, had the sanie arrangement as the tube-lead for
bringing up samples of the bottom; but the. tube being of
much greater dimensions (17 in. long by 2.2 in. in diameter),
a proportionally larger quantum of deposit could be obtained
with this instrument."

When the surface-layer was sufficiently extensive in
a vertical direction to admit of the tubes being tilled
throughout their entire length, the tube-lead and the Baillie
machine brought up respectively 2UO grammes 'and 70U
grammes 1 of the bottom,

On board, the samples were not submitted to.analysis,
but, after noting their naturl' amI general appearance. care
fully removed to glass jars fol' subsequent examination.
The characteristic tenus given in the sounding-joul'lla1 to
the "arious descriptions of clay, are chiefly hydrographic;
for the "m'ious appellati"e expressions of zoological origin
occurring in this Mpmoir l am indebted to the suggestions
of Professor Sars and the other naturalists to the Expedi
tion. Owing to the compendious form, a few minor errors
and misconcpptiDns hm'e slipppcI into the brief descriptive
statement in the sounding-journaL which has accordingly
been submitted to a careful rerision.

As a direct result of the C1ll'sory inspection on board~

it was apparent that the layers of sedimentary deposit
covering the bed of the ~ orth Atlantic differ considerably
in cliaracter.

Meanwhile~ a mal'ked regularity of occurrence admitted
of arranging the samples in detinite groups~ with distinctive
features exclusirely referrable to locality. In accordance
with analogous phenomena previously investigated~ depth
proved the main condition determining the nature and ap
pearance of the deposits.

Before proceeding to give a detailed description of
the samples of the bottom collected on the N orwegian N orth-

1 Weight of the clay when dried.
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kortfattet Oversig t over de forskj ellige S edimeuters For
deling i Havet - stettet til I agt tagelsem e ombord og mine
senere Undersegelser.

.Ieg maa hei- forudskikke den B emœrkning, at jeg i
'Mangl'l nf andre Udtryk hnr vnlgt Bcnsevnelsen -Ler' for
«Ile de Slamdanuclser. der efter 'I'orring opnanede en vis
Fnsthed og Smumcnhœngskratt , Bcskrivclseu al' Bundpre
n 'm es ydrc Kjcmh-tcgn rl' fererer sig vresentlig t il derce
Udsecnde i den torrede 'I'iletau d. saal cdes som jog ved
mine Uudcrsogclsor luu- lmvt dcm. Det n ere Iorc lobig
sngt, at dot urost kmnk teristi skc .J[œrke for de forskjcllige
Sedimcntcr (' 1' Fu rve n. der vrescntlig cr bdill~et al' den
Oxydationsgrad, hvori lh~ bcfiudcr sig.

I de g' l'lIlHlcl'I! Dele al' Hn vbuudcn b ugs Norges og
Spids bcrgens Kyster finde r ri B uudcu bcd.ekke t af r- t mere
cller ruindre plustisk LI'l', (\( ' 1' un-sten nltid el' al' eu gran
F an e. Bl audingsdeh-ues Einhcd 0).( Biblnndiugt-n nf grovere
Mnteriale - i P enn af Sand, Dyrcskaller og liguerule 
1'1' uieget forskjolligo i de talrhr c P 1"I1VCl', der el' indsamlede
tru disse E gil(' nf H nvlnmdeu. D ette Kyst lor gruu' sjeldeu
dybere nell end t il .lOU - nOU Fnvne (700-!:lUU ).[eter).

Ved dette Dyb stoder mail ialmin delighcd paa et bru nt
L eI', cler bcbnder rt vergangen t il dct egeutli ge Oceuuscdi
ment. 1 BI'g~ï ld('ls{' ll af sin Optl'a'dell Cl' det te brune L er
ofte tcmlllelig: sflndholdigt o~ gl"Oykol'lligt og indeholder kun
t:'\fl F oram inifel'er (Ovl'rgallgsler) ; hn;:wl'c ud i H a ret bliYl'r
lk·t lllere tint og- l'nSal'tet, Îndt il det gaa r 0 \' 1'1' i det safi·
kahl te ·'BilOl'lllinkl''' . som timlps pan. ua'stcn alle DJ bder,
der el' stOlTl' {'ml l UOO «'ayne.

J) l't te ( '1' pt l' il'lUlolllllll'lig-t, tint ~edillH'llt af t'n lys.
brnn til lllOrkhrull r'ar n ' og: ud llla'rkl'l" sig yed ;lin stone
l,liN mindn' HigllOlll paa smna F oramiuiferel'. F l'ellltr :l:·
demie for ,h·t blot tNle Oie el' is:t'rdeleshelI ~l : egtl'n B ilo·
cuNlla Illed sine snwa hvide Skallel'. af ~torrelse og F orm
som et K llapp ennaisho\"ed. spl'eclte l'Ilndt omkring i 8lammet.
Dette el' ded ol' af Zoologerne opkaldt cfter disse smna Dyr,
der giver dt't t't hrakteristisk og let kjeJlIh'li gt Cdseendl'.

Vi sbl SC'lll'l'e t:lil' om de o\Tige i l ' l'l'ct fOl'ckom·
llH' lUle F oramillifl'I"l'l', som pan lh ulHl af sit Vdseende l'11er
sin r iuge titorl'l'1sl' 1'1' milldl'c ioilll'hlhll'lHle end B iloclilinen H',
om de eud i Au tal Cl' langt orCl"I"pil'IlÙI'.

1 den ostlige Del al' Nordhu\"et rnellem Spidsbcrgen,
Beeren Eihmd, ~orge og Novaja Semlja har Yi fundet
Bunden bedœkkct lIled et gl'On-gl'aat pM Dyrelc\·ninger
t'attig t LeI'. Dets gn mlige F an e og i:lvrige ka rakter ist iske
E genslmber el' isœrdeleshed udp rœgcde i BundpnlVerne l'r a
de ostligst e Stationer. Zoologel'oe har kaldt dette Sed iment
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A tlantic Expedit ion, 1 will briefly state the result a of the
pre limin a ry inspection and my own subsequent examinat ion
in so far as they bcar on the dist ri buti on of th e dcposita
over the bcd of the ocean-t rac t explored.

'1'0 begin with, Ï must observe thnt for wnnt of sa ille
ether, more pr ecise expression. 1 han>; choseu the term
"clay" bj- which to design ntc ail scdiuu-utnry deposits tha t,
when t'rel' fro m moisture, sti ll retain a certain degree of
ûnnncss and eohesive powcr . .JIy description of the cxter
na l chnrncteristics of the sruuples refcrs chlctly to thuir
appearanci' \\"h(,11 dry. in which state they were sub mitted
to an alysis. l Illay observe here, that colom', mninly depen
dent on th e degree of oxidetion, constitutes the most sal ient
distin ctive fcature of oceanic dcposits.

In the sbnllower par ts of the sen along th e coasts of
Xorwny :JIllI Spitabergeu WI' find the surface of the bottom
covercd with a more 0 1' less plasti c clay. ulmos t invarinbly
gl't'y in colom'. T he finoness of tho substan ce compusing
it and the ndmixtnre of coarscr particles, snch as sand,
poblrles, cnlcnreous sbells. vm-ies very considembly in the
uumeruus snmplos brought up t'rom the sea·Ùed in th ose
lnealities. 'This coastal clay is rarcly met with fhrblu-r down
thau -!()()- nUO fnthoms (700- ~l()O metres).

At thnt depth tho surfa ce-layer of the bottom is
gene rally tound to consist of a bro wn clay. which nnnoun
ces transit ion ta the t ruc ocennic deposit. \Vll('l'e it fil'st
OCCllrs, th is browll clny, l'onbini ng- lmt fl'w 1,loramillifera
(t ransi tion clay), is OftPlI more or lt's8 sal lllious :lll t! coarsely
gra nulatcd ; lHlt bl'tl ll'l' down it gl'ts fiuer amI more
IlOlllogeneolis in substancl', t ill it is ulti lllHtel,r uWI'gell i!lto
t lta t sedimentary depo~it to which OUI' llH tUl'Hli~t~ ha n ' girell
the lIalllO of "HiloclIlina clay," met with at almost ail deptll s
l'xccedillg luuo fathom s.

Hiloculiua clay is a fine deposit varyiug ill colom' fro ll!
light to dark hro wII, :Illd dist illgltishl'd by a gl'Nlt er 0 1' less
a lHlIld:mce of minute F orllluinifera . Of tl lOse IWl'Cl'pt ible
to the llakf'd oye, by far the gn'ate r pal't beloll!! to the
gelHls B i7ow lina, with it-s miuute white shells, }'('sl'lllhling
a pin's head in size an d shape, dispersed tlwoughollt the
sedinH'ntary substance, to which th es{J slllail an imn1s gi\"e
a charactcristic and easi ly r l1cogllisab le nplwa rnnce ; 
wllPnl'l' th e ap propriate !lallle snggested by the na tlu'alists
to the E xpedit ion.

'Vl' shaH aftel'warcls spcak of tl w other For:llni nif{' ra
that OCC\ll' in tbis clay, lJllt which. owing either ta theil'
apJleara nce 0 1' minute size, nre iess cOllspicnolls than th e
B ilocltlimlJ, though greatly exceeding those an imaIs in
Ilumber.

ln tbe eastern tract of the Arcti e ocean between
Spiw.bergen, Beeren E iland, and N ovaja Z Plnlj a, we found
th e bottom covered witb a gl'een ish~gre)' clay, contai ning
but rew animal l'l'mains. Its green colom' and other di·
stinct ive feat ure s are pal'ticularly prominent in the samples
collected at the most easte rly of the ohsen ing-stations.



"Rhabdammina-Ler" efter en Foraminifer, som ofte fore
kommer paa denne Del af Havbunden.

Rundt omkring den vulkanske 0 Jan Mayen bestaar
Bundens Afleiringer af et graasort fint Sand eller Sandler,
der indeholder talrige Brudstykker af den basaltiske Lavas
Mineraler.

Expeditionens Dybdemaalinger langs Islands 0stkyst
viste, at Bunden her var af en noget uligeartet Beskaffen
hed, Selv paa de storre Dyb (indtil 844 Fame) stodte
Loddet flere Gange mod Sten og korn op uden nogen Bund
preve. Ved de nordlige Stationer paa derme Rute fandtes
et morkgraat LeI', paa de sydlige syntes Sand og :-Iten at
vrere fremherskende.

Efter disse forelebige Meddelelser vil jeg nu glYü en
ordnet Fortegnelse over dot foreliggende Materiale. i hvil
ken man vil finde en kortfattet Beskrivelse af Bundprover
nes Udseende og Art. Hvad der i det foregaaendo el' sagt
om Slamartemes Udbredelse belyses noiere af det vcdfoiede
Kart, som i det felgende skal nœrmere forklares Slam
arierne er paa dette Kati beieqne; hoer merl sin lIatnTlige
Farre. Forut fua disse i Overenssteuimelse med Virkelig
he den bar jeg ladet dern kopiere efter et Originalkart,
malet med pulveriserede Bundprover, udrorte i Gummivancl.

De Stene, der fandtes i Bundpreverue hvilke ligeledes
el' medtagot i ffjlgende Fortegnelse, kunde naturligvis blot
vrero af en ringe Storrelse. H VOl' der paa Havbunden laa
Stene, der var storre end Aabningen af J ern1'0ret hvormed
Bundproverne optoges, maatte dette ialminclelighed komme
tomt op, og i Loddejournalen noteredes i saadanne 'l'ilfœlcle :
haard Bund, eller: Fjeld. Den sidste Bememelse el' clog
ved senere Overveielse blevet afskaffet, da den lettelig kan
lede . til en Begrebsfonirring, forsaa vidt som den forer
'l'anken hen paa storre sammenhamgende Stenmasser, hvis
.xwrvœrelse naturligvis ikke kan bevises dervecL at.Jern
l'oret kommer tomt op. .Jeg hal'· i clette Tilfœlde benyttet
Udtrykket: Stenbund.

De fleste af cle Bunclprover, der el' optagne paa Kyst
bankerne inclenfor clet graa Lers Omraacle, incleholcler Stene
i vexlencle Mœngde og af forskjellig Storrelse. Mangengang
uclgjorcle disse en vœsentlig Del afBunclproven, saaat denne
i torret Tilstand lignede et Konglomerat.

l Rundproverne fra Biloculinleret fancltes ogsaa af
og til enkelte Stene. isœr i den norcllige Del af Havet.

De storre Stene, der optoges med Skraben eller Traw
len, blev ialmindelighed bestelllte ombord af Hl'. Professor
Mohn, der velvillig har overladt lllig sine Optegnelser; en
Del blev forst efter Hjemkomsten undersogt.

.leg vil her paa Forhaand gjore opmœrksolll pa a, at
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This deposit our uaturalists have termed "Rhabdalllmina
Clay," after a genus of Foraminifera which ofteu abouuds
m that part of the ocean-bad.

Off the volcanic island of.Tau Mayen the surface
layer of the bottom consists of a tine. clark-grey sand, or
sabulous clay, contaiuing numerous pnrticles of hasaltic lava.

The soundings takon along the east coast of Iceland
show the bottom to be somowhat variable in character
throughout tliat locality. Even in the greater depths (as
far clown as 844 fathoms. fol' instance) the leau repeatedly
struck against rock 01' stone nnd came up with the tube
empty, At tho northorn :-Itations in this tract wo found a
bottom of dnrk-grey clay, whervns nt the southeru, sand
and stone would seem to pn-dominato.

l will now after tho ahovc proliminarv obsorvntions,
gin' n List of the samplcs collcctcd on tho 1\ ni-th-Atlnntic
Expedition, along with a bricf dpscription of thuir nature
and appcarance. What has n.1rpady bceu stnted concerning
the distribution of the occnnic dvposits treated of in this
Memoir, the accompnnviug mnp. of wliich a detailed expla
nation will afterwurds be giyen. more fully elucidates. In
ilus Jlap eacl: section lias the colour adunlly llistillguishing
the deposii ii represente. 'l'hat the different colours might
be as true as possible to nature, 1 had them copied from
an original mnp coloured with pulverized srunples of the
bottom dissolved in gum-,yater.

'l'he pebblos found in the samples of the bottom
and included in the following List, could Le naturally
but of trifling magnitude. If, in the locality wliere a
sounding was taken, the sea-bed was coverecl \Vith stones
la l'gel' than the opening of the iron tube with which the
samples of the bottom were collectl'd. the apparn.tus would
as a general rulP come up empty, in which case "hard
bottom" or "rock" was t'nterec1 in the ·soundillg-:iournal.
The tenll rock howeyer. l haH' seen tit, after mature con
sideration, to reject, SillCt' it lllight yery naturally give rise
to lllisunderstancling, and Ile tab-n to signif}' a cOllllected
mass of stone, whose existencl' there is of course nothing
whateyer to proye in the fact of the tube cOllliIig up with
out a salllple of the hottom. 'l'Ill' expression "Lottom stony"
is therefore suLstituteLl for ·'rock". as less liable to mis
construction.

Most of the samples collectecl on the coastal banks,
where a grey clay pre<!ominates, conta.ined pebbles varying
in number and magnitude. FretIllently indeed they con
stituted the principal part of the snmple, which, when dry,
resembled conglon{erate in appcarance.

A few pebbles occlll'red too in the samples of Bilo
culina clay, more especial!y those from the narthern part
of the ocean-tract explored.

The larger stones brought up in the dredge or trawl
were as a rule determined on board by Professor Molm,
who has kindly placee! his memoranda at my service; SOllle
few however were not exalllined till afler the return of the
Expedition.

With regard ta my determination of the pebbles



Bestenunelson al de sman Stene. der blev fuudne i Bnnd
preve rne. 1.'1" ndfert eauske overflndisk uden ueie re mikro
skopiske Undersegelser cg derfor nodveudigvis man betrag
tes med et vist Forbehold. Det vil sanledee forstaaes, at
man ved Betragtuing nf disse smna Brudstykker vanskelig
skal kunne skjelne mellem de uœrbesle gted e Bergurter (f.
E x. de fcrakjellige krystalliuske Skifere). og endnu mindre
lader det sig paa denne Mande afgjere. hvor dere s oprin
delige F orekomstst ed luu- neret. E n noiere Undersogelse
rued Hensyu til det sidste Spargsmaal vilde vissclig vœre
af Interesse. men paa Gru ud af clet ouistœndelige Arbe ide,
som hertil krœres, har jeg forelebig mnnttet sœtte den tilside.

Bundprsver fra 1876.

Station 3. Nordlig Bredde 61 o 5', .0stlig Lrengde
fra Greenwich 5° 15' . Sognefjcrdeu. Dybde 618 F avue
(1130 Meter ). Bundtemperatur 6.6 °. Eu Iideu Prave af
bleagraat og br ungraat, sandholdigt L er med nogle smaa
K vartskorn . F 3..<'l uorganiske. Dyrel evninger.

St ation 4 . x. B. 61° 5'. .0. L . 58 14' . 566 F m .
(1035 M.). 6.6°. Gm at, sandholdigt Let' med Illange ganske
smaa Stem> {veiende indti l 0.5 Gr.). vresentlig bestauende
nf K verts.

met with in the specimens of the bottom. 1 will state
nt once, tbat~ baving heen roughly porformed without the
aid of the microscope. it does Dot pretend to more thau
comparati ve accurac y. and sorne reservation should accor
dingly be shown in receiving the resulta. It is UO ('fIS)'

matter to dieting uish at sigbt, when examin ing such small
fragments. between differen t but closely resembling descrip
t ions of rock (for instance the uumerous crystalliue schiste],
while the difflculty of thua determi ning thcir origin must
he far grea ter, not to say insupemb le. A closer examina
tion with those objects in view would no doubt be well
worth uudertaking ; but owing to the labour it would in
volve, I must await a more favourable opportunity for
furt her investigations.

8amples of the Bottom (1876).

Stati on 3 (the Sognefjord). - Lat. 6 10 5' K ., long.
5° 15' K ; depth 618 fathoms (1130 metres) ; bot tom-tem
perature 6.6 °. A smnll sample of bluish-grey and brownish
grey sabulous clay containing granuler fragments of quartz
and a few inorgauic animal l'l'mains.

St ati on 4 . - Lat. Glo 6' N., long. 50 14' E .; d.
56G fms. (1035 m.}; b.-t. 6.G o. A gr l'Y sabulous clay con
ta ining nnmbers of w ry small pebblcs, chic ûy quarta. the
biggest weighiug O.t'w .

206 F m .

Station 6. - Lat. 61 o 6' K., long. ÜO 9 ' E.; d.
211 fms (386 m.) ; h-t, G.6 °. Bottom etouy.

Station 5. N. B. 61° 6', .0. L . 5° 12' :)04 Fm.
(922 M.). 6.Go. Great sandholdigt L er .

Stat ion 6. N. B. 61 li 6' , .0. L . 5° 9' . 211 F vu.
(386 M.). 6.6°. Steub uud.

Station 7. N. B. 61° 6', .0. L . 5° 11' .
(377 M.). 6.6°, Stenbund.

Station 5. - Lat, 6 10

504 fms. (922 m.}; b.-t. 6.G u.

Station 7. - Lat. {i l li

20G fms. (377 m.) ; b.-t. li.Go.

G' X.. long. 5° 12' E . ; d.
A grey. snbulous clay.

6' X ., long. 5° 11' E.; d.
Bot tom stony.

Station 9. X. B. (H c 30'. .0. L . 3° 37'. 206 F m .
(377 M.). 5.8u. Eusnrt et, Iysgrant Ler. I ngen Stene.
Mange uorgauiske Dyrelevni nger (isrer af Ble gten Uriqe
vina) .

Station 10. N. B. 61° 41',.0. L . 3° 19' . 220 F m .
(402 M.). 6.0°. F int, ensartet, brunliggraat L er . Ingen
Stene. Fan uorganiske D)'rele\"ninger .

Station Il. N. B. 610 47', 0 . L . 3 0 9'. 232 Fm.
(424 M.). 6.10. F int , grna t L er.

Stati on 9. - Lat. li l ° 30' X .. long. 3 u 37' E .; d.
206 fms. (377 m.) : h.-t. 5.8 u. A unifonn , light-grcy clay
conta ining numerous inorganic animal rcuinins (particnlnrly
of the gcnus UI7I·gerina). No pebbles.

Station 10. - Lat . 61 0 41 ' N. , long. 3 u 19' K ; d.
220 fms. (402 m.) ; h.-t. 6.0°. A unifol'ml)" fin e~ brownish·
gre~' cla)" conta ining 3. few inor ganic animal l'l'mains. :No
pebhles.

Station Il. - L at . 61° 47' N' ., long. 3 0 !) E .; d.
232 fms. (424 m.) ; bA. 6.1°. A fine, greJ' clay.



Station 15. N. B. 62° 10', 0. L. 2° 36'. 221 Fvn,

(404 M.). 6.1°. Graat. fint LeI'.

Station 16. N. B. 62° 24', 0. L. 2° 17'. 221 Fvn.
(404 M.). 4.6°. Stenbund.

Station 17. N. B. 62° 33', 0. L. ,2° 4'. 288 Fvn.
(527 M.). 2.4°; Stenbund,
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Station 12. N. B. 61 ° 53', 0. L. 3° 0'. 223 Fvn.
(408 1\'1.). 6.3°. Fint, graat LeI'.

Station 13. N. B. 61° 58', 0. L. 2° 54'. 228 Fvn.
(417 M.). 6.1°. Lysgraat, ensartet, finkornigt og fast LeI'.
Ingen Stene. Faa KaIkskaller.

1

Station 14. N. B. 62° 4', 0. L. 2° 45'. 226 Fvn. Il
(413 M.). e.i« Grant, ensartet, grovkornigtLer. Et lidet 1",'1'

Stykke .Jern, som muligens el' afslidt Loddet, Ingen Stene.
Mange KaIkskaller (Uciqerina.).

ii
'1

li

il
Il

li
Il

li
li
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Station 18. N. B. 62° 44', 0. L. 1° 48'. 412 Fvn.
(753 M.). ~ 1.0°. Blanding af lysgraat Sandler og brun
Iiggraat. fast og finkornigt LeI'. I Bundproven fandtes
mange smaa Glimmerblade og afrundede K vartskorn. men
forovrigt kun faa og ganske smaa Stene Med Skraben
optoges paa denue Station en stor, l'und Sten, der viste
sig at nere en Breccie, en fin, graa Sandsten og en af
ruudet Marmorblok (0.25 M' Iang og 0.15 M. bred), Efterat
et Stykke var slaaet af den sidstnœvnte Sten, flad der Vand
ud af et HuI i dens Indre.

Station 19. N.B. 62° 23', 0.L. 2° D.U'. 226Fvn.
(413 M.). 6.0°. Graat, sandholdigt Ler.

Station 20. x. B. 62° 16', 0. L. 3° 8'. 219 Fvn.
(400 M.). 6.20. Graat, grovkornigt og usammenhrengende
LeI' tilligemed noget af en morkere Slags, Ingen Stene.
En Mœngde Skaller af Uoiqerina.

Station 12. ~ Lat. 61 ° 53' .x .. long. 3° ()' E.; d.
223 fms. (408 m.}; b.-t. 6.3°. A tine, grey clay.

Station 13. - Lat. li 1e 5i:\' N., long. 2° 54' E.; d.
228 fms. (417 m.): b.-t. 6.1 ù. A finn, finely granulons,
light-grey clay containing a few calcareous shells. No
pebbles.

Station 14. - Lat. G2° 4' N.. long. 2° 45' E.; d.
22G fms. (413' m.); b-t. () 1". A grey, coarsely granulous
clay containing numbers of cnlcareous shells (Uciqerina )
and a particle of iron. possibly broken off one of the sin
kers. No peb bles.

Station 15. - Lat. 62° 10' N.. long. 2° 3t)' E.; d.
221 fms. (404 m.) ; b.-t. 6.1°. A tine, grey clay.

Station 16. - Lat. (;2" 24' N .. long. 2° 17' E.; d.
221 fms. (J04 m.) ; b-t, 4.6°. Bottom stony.

Station 17. - Lat. 62" 33' ~ .. long. ;20 4' E.; d.
288 fms. (027 m.) ; b.-t. 2,4°. Bottom stony,

Station 18. - Lat. 62° 44' x., long. 1° 48' E.; d.
412 fms. (753 m.); li-t. - Lü", A mixture of light-grey
sabulous clay and brownish-grey, finn and finely granulated
clay containing numerous delicate laminai of mica and glo
bular granules of quartz, as also a few very small pebbles,
The dredge brought up a big, round stone, which proved
on inspection to be a breccie, togcther with a block of
marble (U.25 m. long and 0.10 m. broad). On breaking off
a piece of the latter, water was seen to well forth from an
aperture in the side.

Station 19. - Lat. 62 u 23' ~., long. 2 ° 5.0' E.; d.
226 fms. (413 m.) ; b.-t. 6.Uo. A grey, sabulous clay.

Station 20. -- Lat. 62°' 16' N., long. 3° 8' E.; d.
219 fms. (4UO m.); b.-t. 6.2°. A grey coarsely granulons
loose clay, along with a little of a darker tint containing
countless shells of Uciqerina. No pebbles.

Station 21. N. B. 62° 14', 0. L. 3° 28'.
Fvn. (344 M.). 5.8°. Graat, sandholdigt LeI'.

188 Station 21. ~ Lat. 62° 14' N., long. 3° 28' E.; d.
219 fins. (344 m.); li-t. 5.8°. A grey, sabulous clay.

Station 24. N. B. 63° 10', 0. L. 5° 58'. 90 Fvn.
(165 M.). 6.9°. Graat, sandholdigt Ler.

Station 26 a. N. B. 63° 10', 0. L. 5° 16'. 237
Fvn. (433 M.). 7.1°. Graat, sandholdigt LeI'.

Station 26 b. N. B. 63° 7', 0. L. 5° 17'. 90 Fvn.
(165 M.). 7.8°. Stenbund.

Station 27. N. B. 63° 6', 0. L. 59 18'. 90 Fvn.
(165 M.). 7.8°. Stenbund.

Station 24. - Lat. 63° 10' N., long. 5° 58' E.; d.
90 fms. (165 m.); b.-t. G.g [). A groy, sabulous clay.

Station 26a. - Lat. 63° 10' N., long. 5° L6' E.; d.
237 fms. (433 m.); b.-t. 7.lU. A grey, sabulous clay.

Station 26b. - Lat. 63° 7' N., long. 5° 17' E.; d.
90 fms. (16b m.); b.-t. 7.8°. Bottom stony.

Station 27. - Lat. 63° 6' N., long. 5° 18' E.; d.
90 fms. (165 m.); b.-t. 7.8°. Bottom stony.



Station 28 . N'. B. 63° 10'• .0. L. 5° 11'. 396
Fvn. (724 M.). - 0 .5 0. Graal sandholdigt Ler.

Station 29. N'. B. 63 0 10', .0. L. 50 7'. 396 F vn.
(724 M.). - U.:l°. Grant, saudholdigt LeI'.

Station 30. K. B. 63u JO', .0. r, 5 0 4'. 401 Fm.
(73J ~L). _. tlA o. F iut. ensartet. I~'sgrllat L er. Iugcu
Stene. Fnn Kalkskaller.

Station 31. X. B. 63° 1CJ'~ .0. L. 5 ° U'. 417 F\·u.
(763 ~l.). - o.Ho. Gmat. saudholdigt Ler.

Station 32. .K. B. ij.1" 10'. .0. L. -1 0 51'. -I30 lo' \"ll .
(78ij M.). - O.Go. Grant, fint Le }". Mange Steue i
Bundpro ven (veit'lIlit' iudtil t.Il G r.). bestaaeude af K varts
skifer. GIlt' is. I Skrnbeu faudtos: Red Saudsten, grou Ler
skifCl", (Irnnit, PitJ11Jsf('1/ (fl X :1 X 5 Cm.) og eudelubestem
melige Iorvitreu de l:;klll'. Fna K nlksknllcr.

Station 33 . x. B. 63° 5'. .o. L. 3° 0'. 525 Fnl.
(9GU M.). - 1.1 11• Gl"nat L t'1".

Station 34 . X. B. ij3 11 :>', .o. L. Ou 53'. 087 F vn.
(10 73 1\1.). - 1.0 °. Grn:lt, fint LE'l' (Slik).

Station 35. X. B. 63° 7'. V. L. 1° 26'. 1081 Fm.
(1977 M.). - I.UO. Hilooulinlcr.

Station 36. X. B. 132° 1 5 '~ Y. L. -l 0 3-1'. 148 F n1 .
(27 1 1\1.). Hl" . Stenbuud.

Station 37. K. B. 132° 2i'l '. v. L. 2° 29'. 690 Fm .
(1226 ~I.). - 1.1 ". Brunt, sandho ldigt LeI'. Xogle smna
Stene. ~laltgl.' fine Gli nuue rblade.

Station 38 . X. B. 63° 1'. V. L. 3 0 58'. 2ü -I F n l.
(373 M.). u.7°. Steubuud.

Station 40. X. B. 63° 22', Y. L. 5° 29'. 1215
Fvn. (2222 .1\1 .). - 1,20!. Ensartet Bi loculinler med mange
Biloculiner. I Bundproren ingen Stella. l Skrab en fnnd
tes : E t Stvkke nf en t.1't Gueis. Klumper og Knoller nf
forskjelli;:- Fcrm. Storrelse og F:lrn- og uogle Pimps teu
stykker.

Stat ion 41. K . H. G3 1' 37 '. Y. L. 7' 10'. Gtli Fvu .
(12i o M.). - I.UO. Eint. grnat. l'U5.11'tEot LeI'. In geu
Stene.

Station 42, K. B. 63° 2', V. L. 10° 17'. 264
Fm. (483 M.). U}o. Stenbund.

Station 43. N. .B. 63° ll ' ~ Y. L. 13° 32'. 529
Fm. (9ô7 M.). 2.9°. Lel'llOldigt Saud.
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Station 28 . - Lat. 63 ° 10' N.. long. 50 11' E .j
d. 396 (ms. (724 m.) : b-t. - 0.5°. A gre y. sabulous clay.

Station 29. - Lat . 63 ° 10' 1'\.. long. 5° 7' E .; d.
396 (ms. (72-1 ru.}: b-t, - 0.2°. A grey. snbulous clay,

Station 30. - Lat. (;3 ° lU' N., long. 5 0 4' K j d.
401 fms. (73a m.}; b-t. - 0 -1 0. A flue, uniform, ligbt-grey
clay contaiuing a few calcareous 5I1e115. -:\0 pebbles.

Statio n 31. - Lat . 63 ' 10' X., long". 5 ° 0' R ; d.
417 {ms. (763 ru.}: b-t. _ 0.9°. A gt·t·y. sabulous clay.

Statio n 32. - Lat. O:i O 10' ~ .. long. -1 0 5 1' E. ; d.
430 {ms. (786 m.) ; b.-t . - (J.GU. A fiue. gn'y clar COll
taining : - K UIlW l"OlIS pebblcs of silic ions scbist and gneiss;
fragments of 1"('<1 sauds tonc. green nrgillnccous slate, gra
uite, Immù't' (5 X II X II <.. ) ; divers iudctermin nble rlisinte
grnted parfieles of st.QIH'; n few calcarcous shells.

Stat ion 33. - Lat. 63° 5' X.. 101lf!. 3° lJ' E.; d.
l)25 {ms. (960 m.) : b.-t. - 1.1 0 . A gt'e~' clay.

Stat ion 34. - - Lat. 63° 5' N., loug. u o 53' K ; d.
587 fms. (1073 m) ; b.-t. - 1.0 °. A grey murl.

Station 35. - Lat. 6ao 7' x ., IOll1!. 1° :!6' W.: c1,
1081 {ms. (1977 m.) ; b.-t. - 1.0°. Biloculina l'lay.

Station 36. - Lat . ()2u ]5' N.. long. 4 0 34' \V.; cl.
148 fms. (271 m.} ; h.-t. 7.9°. Bottom stouy.

Stati on 37. - Lat. 62° 28' K.. long. 2° 29' W.; d.
600 fms. (1226 m.}: L.-t. - 1.1 0. A brown. snbnlous clay
containing :1 few small pe bbles and uumero us delicate mi
caCl.'OUS lem iuœ.

Stat ion 38. - Lat. 63 0 l ' X.. loug. iJo 58' W .: d.
2U4 fui s. (3i3 m.) : h.-t. u.7°. Bottom stouy.

Station 40. - Lat, ü3 11 22' X., long. b U 29' ' V.;
d. 121b l'ms . (2222 m.) ; b.-t. - 1.2 11• A nniforru biloculina
clay coutainiug lIlan)' Bitoculinœ. 1\0 pebbles. 'l'he dredge
brought up n fragment of compact gneiss. togc,thl'r with
uumerous nodules, or concret ions. vnryiug in form . mngni
tude. and colom', nud a few p ièces of ptuuice.

Stat ion 41. - Lat. 63" at - X.. 101lf! . ; 0 10' W.; d.
ij97 fms. (1275 m.}; b.-t, - Lu". A tiue. grey, unifonn
clar . Xo )K>bblps.

Station 42. - Lat. 63° 2.5' N. : long. 10° 17' W.;
d. 264 fms. (483 m.) ; b.-t. 1.3°. BotOOm sOOn)·.

Station 43, - Lat. 63° 11' N ., long. 13° 32' W.
d. 529 fms. (967 Ill.) ; b.-l 2.!)0. Argillaccou5 sand.
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Statio n 45 . - L.... t. ltj O 21:1' K. long. 12° 58' W.;
d. 381 fms. (~)<,,1 7 m.) ; l,A. 4.3". Hottom stoD)': onJ)' Il
sruall sauiple of brown .... rei llaceous sand. A grent m:l01
pebbles of calcareous ster-

Station 44. - Lat. 63° 8' N.. long. 14° 0 ' W .; d.
844 fms. (1M3 lU.); b-t. 2.7°. Bottom stony.

14' 0' . 844 Fm. 1

!
r

No B. 63' 8'. V. L.
Steubund.

Stat ion 44.
(1543 M.). 2.7'.

Station 45. 1\. B. 63° 2W. V. L. 120 5W. 381 Fm.
(99j 1\1.). 4.3°. Steubuud : blot en liden P reve nf bruut,
lerholdigt Sand . Mangt· gnnske SIllM Sten e : K alkspath.

Stat ion 46 . X. Br. G:~o 51'. ' •. L. 12° 5'. 257 F m .
(470 :M.). ;J.9°. Sten og ~r:l:t t Lpr.

Stat ion 46 . - Lat, cs - ;l l ' ::\.. long. 12° 5' W.; d.
257 fuis. (47U m.}: h-t. 3.n" . l' ebblcs and :1 grey clay.

Stat ion 47. 1\. B. 64- 13.5'. Y. L . ll o 14'. 190
Pm. (347 M.). 6.0 °. Stcubund.

Stat ion 47. - Lat. 64° 13.;)' X.. long. I l '' 14' W.;
d. 190 Ims. (3..J 7 m.) : h.-t. 6.lJo. Bottom sto ny.

Stat ion 50. X. B. 65° 26'. Y. L . 8" 2-1- '. 571 Fm.
(1044 :\1.). - O.Do. ),!Ol·kt. blnnliggrnat L t>I·. l ugea
Stene.

Stati on 49. - Lnt. (iù O 0 ' ~ .. long. 9 ' 2fl' W.; d.
437 fms. (7g~ m.) : b-t, ......: O}~ tI. A sabulous clay.

Station 50. - Lat. l i:) O 2(j' X.. long. 8 ' 24' W.; d.
571 fms. {1U44 III.) ; b-t. - IU lo. A dark. bluish-grey c~n,..
No pebblos.

Station 48. - Lnt. ü4 ° 3H' ~ . , long. 10° 22' W.;
d. 29tl Ims. (M 7 111.:1: h-t, - 0.3°. A dnrk-grey. l101'OUS
<:1:1 )' coutaining :1 fow pebbk-s of quartz nnd gra nite (the
1nrge st wcigbiug 1" ) nnd :1 few cnlcareous shells.

9° 25'. 437 Fm.Station 49 . X. B. 65° 0'. Y. L.
(79!1 M.). - û.B". Snud holdigt L er.

Stati on 48. :K R. G-l" 3(;'. Y. L. 100 22'. t9~l

Fvn . (547 ) 1.). - 0.3". Ensartet. ruorkgrant, lest Ler.
Noglc St.eIW i Hundp roven : K varts, [ Im uit [veiende indti l
U. l Ur .). F nn Kalkskaller. 1

,
l,

Stati on 51. x, B. li5° 53'. Y. L. 7 (1 18'. 1163
Fvu . (:!1:J7 M.). - 1,1'', Biloculinler. I ugen St NW.

Station 51. - Lat . 6;lO :l3' K. long. 70 18' W.; d.
1163 lins, (2127 m.} ; h-t. _LI U. Biloculinn clar. No
pebblcs.

long. 3 0 7' W.;
Biloculina clay.

G;lO 47' N.,
b.-t , _ 1.2°.

Station 52 . - Lat .
(1. 1813 1 l'ms. (34U3 m.) :
N'o pebbles.,.

~t Station 53 . - Lnt. ü5t1 13' K , long, 0 ° 33' E .;
d. 1539 t'ms. (2814 III.): b.-t. - l.3 °. Hiloculin a clay; to

~ e\'Pl')' C cm. of th e dricd samplc 2 or 3 B11oculit/œ. No
peb bles.

Station 52 . K . B. 65° 47'. V. L. 3u 7'. 18G I
F m . (3403 1\1.). - 1,2°. Biloculinler. Iu gen Stene.

Station 53 . X. B. G5° 13' t fi. L. 0° 33' . 1539
F m . (2814 :\1.). - 1.3 °. Biloculiuler. Pan lwer DCm.
af den 4Il'1'(·d(' Bundprore 2-3 Biloculiuer. In gen Stene.

Stati on 54. X. B. ti..J ° ..J7' . fi. L. 4-0 24'. 601 Fvn .
( 1 09~1 M.). - 1.2°. Biloculiul er. En Mwngde Globige
riner, I ngen Sten e.

Stati on 54. - L:J.t. G4° 47' N., long. 4° 24' E .: d.
GUI fins. ( lu99 m.} : h.·t. - 1.21'. Biloculiun claj-, con
tain ing n P'(,:lt mnuy Globif/t,,.ÏJlœ. Xo pebbles.

Sta tion 55. N. R. ô4° 38'. 0. L. 10° 22'. ~'3 F m.
(170 ;\1.). 7.2°. Steubuud.

Stati on 55. - L:lt. li·lU 38' K, long. 10° 22' E.; d.
93 fms. ( 170 m.) : b.-t. j .t ". Bottom stony.

Stati on 57. - L:lt. G4° 39' x., long. 90 59' E.; d.
161 Ims. (284 m.) : b.-t. 7.0". A finely gra nulons, bluish
grey, compact clay containing nUlllerons pebbles of cr.}·stal 
line schists. the larg('st wl"i!!hillg 1.5 " . No Co'llcaœollS sbeUs.

Stat ion 56 . - Lnt. 64" 3~1' x., long. 10° ll 'E.; d.
178 t'ms. (326 m.) : b-t . 7.t l>_ A ~.(.)-, l"1Ol'QUS, finely gra
nul.... ted . s.·l1ul~· clay containiug hut few inorgnu ic animal
re umius.

1
r,

Station 56 . X. B. 6-1- ° 3H'. fi. L . 10" 11 '. 178
Fm. (326 ~I.). 7.2°. Grant. ânkoruigt, snudholdigt . lost
L cr. 'I'emmelig f :l :l uorgauiske Dyrelevuinger.

Stat ion 57. K R. 6-1 ° 39', 0 . L. 9° 59'. IGI Fm.
(284 M.). 7.<.1 °. Hl:l:lli!!"f!1"aat. fint, fast LE"r. Mange Stene
(wiPlldt' indtil 1.5 Gr.). best.'l:IPnde ....f b '")·st.'lllillSke 8kifel'E".
I lIg ('ll K alksk:tllel·.

St ation 58 . N. B. l)40 39't 0 . L . 9° 49'. 221 Fl'"Il. Stati on 58 . - L....t . 64° 39' K , long. 9 ' 49' E.; d.
2



(404 M.). 6.9°. Blaagraat, tint , fast Lcr. Mange tine
Glimmerblade, men forresten ingen Stene. Y derst faa uer
ganiske Dyrclcvninger.

Statio n 59. x. B. 64° 3D', 0 . L. go 38'. HW
Fvn. (305 .:\1.). ti.9°. Gmat, grovkomigt Lcr. Nogle
sman Stene. Faa uorgnuiske Dyrelevuinger.

Station 60. N. B. 64° -I:U', .0. L. 9n 3u'. 118 Fm .
(2 l6 l\L). 7.u (/. E n lidon Pre ve at" grnat, uensartct, saud
holdigt L eI'. Mang« Ste ne (veieude indtiJ 0.3 Gr. ), he
stanen de ai' rad Gra nit og krystallinske Skifere. Y derst
l'ua Kalk sknllcr.

Station 61 . X B. (-j4 ° 4U', .0. L. go Hl'. II H l'l'Il.

(216 .\-1.). 7.1)°. En lideu P re ve al' gmat, tint. onsurtct
L eI'. E n liden Sten : glindseIlJ e l oi ers kifer(veiende U.1 Gr.).

10

22 1 frus. (404 m.) : b-t, 6.9°. A fine, bluish-gre y, compact
clay containing mimerons delicate lamime of mica , but no
pebbles, and very few inorganic animal l'l'mains.

Station 59. - L at. 64 ° 3D' ~ .. long. a« 38' K ;
d. 167 lins. (305 m.) ; b.-t . lU) 0. A grey . coarsely granu
lated clay coutainiug pebblcs ami a fcw inorgnuic animal
re maius.

Sta tion 60. - L at. li4° 40' ~., long. ~) (I 30' K : d.
ll8 l'ms. (21G m.) ; h-t. 7,lJ(I. .-\ smnl l sa mple of grey,
snlmlous clay cout..uuing nnmerous pebbles (the lnrgcst weigh
ing 0.13 Y,") of l'el! grnuito and crystalliuo schis te. and a very
tew cnlcareous shells.

Sta t ion 61. - Lat. 6-1 (1 40' X.. 101lg. HO t'J' K ; d.
Ils l'ms. (2t li m.) ; lr-t. 7.u o. A littl e tine. grey. homo
geneolls clay containing a smnll pebblo of glîttl.'ril1g urgil
lnoeous St:ltl' (weight U.\ «').

Station 62.
(198 M.). 7.0 ' .
Stene.

N. B. 64° 41', .0. L . Do 10' . LUS Fm.
Blenliggmat, tint L er. Nogle meget sman

Station 62. - L at. U4 °
108 l'ms. ( l\)8 m.}; b.-t. 7.0".
ing a few very small pcbbles.

4 1' X ., long. DU 10' E. : d.
A bluish-grey clay contain-

Stat ion 63. N. B. li4° 41', .0. L. 9 ° 0'. 93 Fv n.
(170 M.). 7.0°. Stenbund.

Stat ion 64. X. B. 64° 42', .0. L. 8° 50'. 58 F\'n .
(106 M.). 7.7°. Stenbuud.

Stat ion 63. - Lat. 64" -1: 1' ~.. 101lg. !l0 0' E.; d.
93 frus. ( l70 Ill.) ; b.-t . 7.0°. Hottom stony.

Station 64. - Lat . ()4 0 42' x., long. 8° bO' K ; d.
58 t'ms. ( lOG m.): b.-t, 7.7 °. Bot tom stony.

Station 65.
(1l3 :\1.). 7.4 ".

x, B. U4° 42' , 0 . L. 8° 39'.
Stcn buud .

62 F m. Station 65. - L at.
d. 62 l'ms. (113 m.}; b.-t.

42' N .. long. 8°
Bottom stony.

ml' E .;

Stat ion 66. No B. 64° 43', 0 . L. 8° 30'. 8i:1 Fm.
(161 1'1. ). 7.P . Eu liden Prore nf grnat, snndboldigt,
fast L eI'. Ingon Stone.

Station 67. N. B . 64° 44 ', .0. L . 8° Hl' . 119
]<''111 . (218 :\1.). 6.0°. Blnngraat Lcr. lIange smaa Stene
(veiende indtil 0.3 Gr.), bestaaendc al' K vnrts, Kvnrtei t ,
y dorst fan K nlksknlle r.

Station 68. :N. B. tJ4° 4,1' , .0. L. 8° 9'. 132 Fvn.
(241 M.). 6.9°. Grnat, tint , cusartet L eI'. I ngcu Stene.

Station 69. if. H. tJ4° 45', 0 . J..I . 8° 2'. 128 l'm.
(234 1\1.). 7.1)°. Grant, meget -emdholdigt L eI'.

Station 79.' x.u 64° 48' , 0 . L . 6° 36'. I ôô Fvn.

l Fra do imellem 6!1 og 7n liggende Statiouer cr ingen Prever
medbragte hjem. rr~ l,IfC Loddejcnm alen fandtes paa alle disse Ste
tioner et graat, sandholdigt Lor. Da disse Stationer f~lgor meget tœt
PM hinanden, 1Iat' jeg fundet det ulludvendigt at medtage (lem i Fort .

Station 66. - Lat. li4 ° 43' X.. long'. 8 ') ~l) '. } j . ; d.
88 t'ms. (16 1 m.) ; LA . 7.1 °. A smnll sample of grcy,
compact, snbulous clay. l'o pebbles.

Station 67 . - Lat. (i4° H ' X. , long. 8° lU' E .;
d. ll9 fuis. (2l8 m.); li-t, 6.0 11 • A bluisb-grcy day con
tainiug lI \~ Ul)' small pebbles (the largcst wcighing 3 ~J .) of
quar-tz, quartzite . and a very fcw calcareous shells.

Stat ion 68. - h lt. li4° 4,1' X : long. 8" D' K ; d.
132 t'ms. (241 m.) ; li-t. li.!.l (l. A fine, gre)'. homogcucons
clay. Xo pcbbles.

Statio n 69. - Lat. (i-!,O 48' x., long. 8° ;J' E .; d.
128 fms. (234 m.) ; b.-t, 7.0°. A gl'ey, exceedingly sabu
Ious clny.

Station 79.( - Lat. 64 ° 48' N., long. o- 36' E.; d.

, From the R Stations between IHl and i9 no samples WeI'!! col
lected. Accordin g to the sounding-j ournal, a l,."Te~· . sahn\olls clay oc.
curred at each ; and being ail so near togethcl', l have not includcd
them in the List.



(283 M.). 6.9 °. Great, snndholdigt, fast L er med noget
af en loscre Slags. Mange Stene (veiendc indtil 0 .3 Gr.),
hestaae nde af Kvarts, Glimmer, forvit rende H orblende (?),
Marmor, krystal linskc Skifere. Mange Skallcr af Sl scgten
Uvigerin(~.

11

155 fms. (283 m.}; b-t, li Hl'. A grey- sabulous clay, part
compact and part compnmtively Ilorons. coutalning lllllny
small pebblcs (the largest w('ighillg 0.3 "') of quartz. mica,
disin tcgratcd horn blende (?). marble. and crystalliuc schists,
together with numbcrs of shclls of the germs Ul·Î.'IeriJw.

Station 80 .
(2û3 ::\1.). G.8°.

X. B . ti-!u 48' , 0 . L . fiv 2ü' . 144 Fvu.
Graat , fint Ler.

Station 80 . - Lat. li4" 4H' S ., long. û'' 26' E.;
d. 144 fuis. (::2ti3 m.) : b -t . u.B'', A tillt'ly granulons, groy clay.

Station 81. N. B. (-j4° 49', .0.1. . GU 17'. 155 Fvu.
(283 11.). 6.9°. Graat, tint Le I'. Nogle Stene (veiende
iudtil 1 Gr. ), bestaaende nf Granit og krystallin ske Skifcre.

Station 81. .- L at. ti {" -l,~ I ' X.. long. li O li' E. ; d.
155 fuis. (2~3 m.i : h-t. lUP'. A tim'ly gra nulons, gre)· clay
containing a few ypry smal l pubhh-s (the largost wcighing
l ,.e), of granite ami crvs talliuc sohista.

Sta t ion 84.
(404 :\1). 6.5°.

N. B. (;-4 0 49 ', 0 . L . 5 u 49' . 221 FVll.
Uraat , tint L or .

Station 84. - L at. ti{ U 4\1' X.. long: 50 ,ln' E. ; d.
221 fms. (404 Ill.) : h.-t. (Ln ". ~\ t un-lv granulons, gl'('~' clay.

Station 85 .
(554 m.). s.o-.

X. B. G4° 50', .o. L.
Brunt Sandler.

5° 39'. 303 Fm. Station 85 . - L at. li4" ;)()' :N . ~ long. 5° 39' E. ;
d. 303 fms. tn54 m.}: h.-t. 3.tl°. A brown, sabulous clay.

Station 86 . :N. B. G41! 50', .o.L. nO 30'. 38 1 F vn.
(ml7 1\1.). - \ .0°. Gl"uat L er .

Station 86 . - Lat. li4U 50' X., long. 5° 3U' E .; d.
38\ l'ms. (G97 m.}; li- t, - 1.0 ". A grcy clay.

Station 81. :N. B. 64" 2', .0_ L. 50 35'.
(u t l .!\f. ). - 1.1 0. Graat Le r.

498 F "Il. Station 81. - La t. li4 " 2'
498 tms. (\11 l 1\1.) ; li-t, - L l ".

S .. long. 5° 35' E .; d .
.-\ grey clay.

Station 88 .
(Û4U ) 1.). 2.7 11.

Station 89 .
(347 :\1. ). li.7o.

:N. B. li4 11 l ' , .o. L . 50 63'.
Gmat L eI'.

K B. 640 1', .o. L. 60 8'.
Steubund.

355 F vn.

190 Fm.

Station 88 . - Lat, ti4"
355 frus. (G49 1lI.) ; li- t, :!.7 °.

Station 89 . - La t. li4 U

19U fms. F~47 1II.) ; hA . li.7°.

l ' X., long. 5° 53' E.; d.
A I!n~y clay.

l ' X.. long. 6 ° 8' K ; d.
Bottom stony.

(". -o / D

Station 90.
)1. ). 0.6".

N. .B. 64 0 1', e. L. u- 21'.
Great, snndholdigt Ler.

205 Fvn.
205

Station 90. - Lat. li4"
Ims. (375 m.}; h-t. G.GI!.

l ' X., long. 6° 21' K ; d.
A gl'llY, snbulous cluy.

Station 91. N. B. 640 0', e. L. Go 32'. I90 Fvn .
(347 )'L). 7.20. Grant, fi nt L er .

Station 92. :N. B. 64 0 0', 0 . L . 60 42'. 178 Fvn.
(326 :JI .). 7.2 0 • Grant, snudholdigt Le r. Noglc faa Stene.
Mange fille Gli mmerblud e.

Station 93. N. H. 620 41', .0. L. 70 8'. 158 F vn.
(289 1\1.). 6.4 0 • Romsdelsfjord. Lest, graat L er.

Station 91. - L at. G4 ° 0' X., long. GO 32' E. ; d.
190 fms. (347 m.) ; b.-t. 7.2°. A tinely granulons, grey clay.

Station 92. - Lnt, G4° 0' :N.. long. 6° 42' K ; d.
178 l'ms. (326 m.}; b.-t. 7.2°. A I!n~y, sabulous clay con
taining a few pebbles and many delicate lamine of
mica.

Station 93 (the Romsdal Fjord). - Lat . 620 41' N.,
long. 7° 8' K ; d. 158 l'ms. (289 m.} ; b.-t. 6.4 °. A grey,
porons clay.

2'



Station 94.
(265 1\1.). 5.0°,
L el'.

Bundpraver fra 1877.

K. B. MIo 8', .o. L. 4 ° 38', 145 Fm.
E n lideu P l'OH' nf grant , grovkomigt

12

Samples of the Bottom (1877).

Station 94 . - L at . 59 (1 8' K.! long. 4° 38' E ; d.
145 fms. (2G5 m.) : b-t, 0.0 °. A smnll saruple of grey.
coarsely grnnnlnted clay.

Station 95. K. B. GO o 42', .o. L. 4° 14', 175
Fm. (3:20 .M.). :1.8°. Brungrant LeI' med mange Brud
stykker nf Ka lksknller. K ornller Of! andre lryre levninger.
Nesle sinan Kvartsknm .

Station 96. 1\. H. GG " 8'. 0 . L. au 0' . 811;) 1"\" 11.

(1472 ;\1.). - 1.1". Bundprovon !JI'stOII a l" to L ng. khPl"st
ct ln-unt Ler. hvo ri der ikkc kuudo () IJd:l .~I· S Biloculiner Og"
kun l'na {no b i,l!l, !-i lW!". uu-n k llllll(·ii;..( 1Il:l ll g l' nf Sla'gtt'II
Lill/Dra . Mnu ]W Il V[L'l'(' i 'I'vivl om. lrrorvidt (h·tte L er
sknl bctm gtes som O H'l'l! :lllgsll'l' «ller Hiloeulinler. .reg hnr
imidlertid fuudct dct n-t tcst nt henregtu- clet til clet sidste
(som dauncudc Bcgvudclscu til Hiloculiu loret ). De t uuder
liggend« Lng nf Bundpreccn ln-stod uf et grant, fint L er.
1 Bundpra vcn ingcu :-IU· IH'. I Skmbeu faudtes 3 mindre
SU'Ill' (den storstc ,; '<3 X :~ Cm.), !Jt·st.'l:Il·llllp nt' blaa Kvarts,
Snnd sten . krystnllinske Skitero.

Station 97. X. B. ti/i" 2', 0 . L . 4 U 21'. 083 Fvn.
(12·HI :M.). - 1.10. '1'0 L :I.!l: i Bundpro ven. D ot 01"('1'5«

ln-stod nf I n-un t Ovcrenuusl er. det understo nf gra nt . tint
L er. Ingou Str-m-.

Station 98 . N. B. Ii;) !! :l ()' . 0 . L. 6 u 21'. 388 Fnl.

(710 M.). - I.U". '1'0 L ag i Buudproven. D et overete
ln-uut Overgaugsler. dot uurlr-rste prna t L e}'. I ngeu Stene.

Station 99. X. B. m)o 61' , 0. L . 6° 2;)' . 213
(390 :'IL ). li . \ ''. r tmabrunt. fiukomigt. snudholdig t
E n lideu Ktt-'I} : E: ,·al'ts.

Station 100 . X. R. lîi)o 43'. 0 . L ,7 ° 29' . UJ4 F m .
(3f>f> 1\L). ti.u ". Blallllin g af lJl'llllt Sanùler og grnn t L I'r.
~hngc ~tl·IH·. Et lid(·t Stykkc al' l'Il Rdemnit.

Station 101. X. B. Gii l> aü'. 0 . L. 8" 32'. 223 Fm .
(408 :M.). fi.UlI

• (jra:lt. g' t'O\"kol'uigt S:llIll1el'. l\f:lng(' Stem'
\ \"I~ i e lJ(h· illtlt il I.n Ur.. \Jl'st,'l.'ll'mle :If K \":ll't s. kr~'sbllilLske

Skifert'. HOl'ulJII'IltII' I?). 1 ~kr:l hpll thlHltes v smnn tiu' ne :
Fli,lf, K l'idt. Sallllstl>n og krysta llinsh Skif('l"{'.

Station 102. K B. Gf> ° 32' ~ .0. L . 9 (1 10' . 211
Fm. (386 1\1.). 6.2°. Lysgrarl t Lel\ tilblrlndet Hoget hrunt
Baudler. IngNl St ene.

Station 103. K. B. 65° 30', .0. L . 9° 37'. 193

Station 95 . - L at . 6()0 42' K.! long. 4 ° 14' K;
cl. 170 fms. (320 m.) : b.-t. 0.8°. A bro wnish-grey clny
containi ng man)" fr agm ents of calcnreous shel ls, coral. and
ether animal l'l'mains; also a few quarta pcbblcs.

Station 96 . - L at. GU" 8' K .. 10HI,( . HU 0' K ; cl.
Bu5 l'Jus. ( 1472 m.) : ù.-t. - 1. 1H. 'l'Ire sample consis terl
of two lnyors. In the upper - a bro wn clay - no Rira
(1 1H 11(/! could hl' dctcctcd. and but V('J' y few Gloll/".r;cr il/w:
it coutnincd howcvcr a good !lUl ny slu-lls of the gcnus
Liflwla. It is difticnlt to decide whether thi s clay he a
t1'allsi tioll 01' n tHII' Biloculinn clay. 1\lp:lllwIli1t,. 1 Imr e re
gnrded it as tln- latter (ns coustitutin g tlu, first botto m-Jayer
of Hi locu linn eloy) . 'l'Ill' under [nyer wns a tim-ly granulous,
gl'e~' clay. X o pebbl-s in this sruuple. 'J'Il(; tin·(IIf{' brought
up 3 pebbl,-s {th« lnrgest :-3 X ;~ X :; <JH ). cousistiug of blue

quartz, snndstone. und cryeta lline scliists.

Station 97. - L at. GO U 2' l\. , long. 4° 21' K ; d.
683 fms. ( 1 24~ m.); li-t. J. JO. 'Iwo luycrs iu this snmple;
the IIpper consist ing of a brown t ra nsition clay. tIll' Hud!'l'
of a fincly grnnuloue. i!l' (,Y clay. No pebbles.

Station 98 . - L at . Gh ll 5(j' X., long. ;,0 ~ l' K ; d.
388 fms. (7lù m.}; b.-t. - l.oo. 'Iwo lnycrs: th e upp t-'l'
a brown transit ion clny. the under a gr('y clay. No
pe bbles.

Station 99. - Lat. 65° iil' X .. long. GO 26' E. ;
d. 213 J'ms. (3 flU m.}: h-t. 6 . \ 1! A greyish-browu. finely
grauulons. san dy da)' cOll tainillg a quartz }l('hhle.

Station 100. - L at. (jflO 43' K., IOllg. 70 2[1' E .;
d. 1\)4 fms. (35:) m.) ; b -t . 6.0°. A mixt lll'(' of hrown
snlJulOl\s CIllY amI gl'(-,y cla)" cOlltniniJl!,: man)" }lchhles aud
n small ti.'agment of Il liclelllllite.

Station 101. - L at . (jô o 3G' 1\ .. IOIIg-. H" n2' K ; d.
:223 fms. (408 1lI.); hA. (j.o l!. A gl'c)", coal'spl y grmml:1tt'(l,

snhuIons clay cOlltnining a good man y Jlchblps (tl n~ ln}'g·
(-'st weighing 1.5 l") of quartz. crystallim' schists . ltOl'll
hlende (?). 'l' lll' tln·tlge bJ'ought Jlp G f>mall stOIlI'S, con
sisti ug of flint , duùk, snn dstonE', and cl'ystall ine sc1Jists.

Station 102. - L at. G5° 32' K , long. Do 10' E. ;
d. 211 fms. (386 m.) ; ù.-t . G. 2°. A light-gl'oyclay. sIightly
mixpd with a brown, sabulous clay. X o l)ebùh>s.

Station 103. - L at . 60 u 30' N., long. go 37' K ; d.



Fvu. (353 :M.). 13.4°. Graat. grovkomigt LeI'. Mange
Stene (veieude indtil 3 Gr.), bestaaende nf krys talliuske
Skifere.

Station 104. X. B. 65 ° 28', 0 . L. \JO DG'. 162
Fvn. (296.)1.) . G.5°. 0 1"a:1.t , grovkomigt, sandholdigt L eI'.
Mange Stene (re iende indtil 0.5 Gr.), bestaaende ef K vm-ts,
krystnllin skc Skifer e, Iorritret Hornblende (?).

Station 105. K..B. 65° 26', 0 . L. 10° 13'. 145
F m . (26.1 ) l.). G.6°. Gmat. sandhcldigt L t>r. F a3 Kalk·
sknller.

Stat ion 106. X. B. 65 11 24 ', 0 . L . 10° 33' . 17/
Fvn. (324 :M.). G.5°. Grllnt L C'l'. iudeprn-ngt med en
Mrengde Glimmerblad e.

Stat ion 107. :N. B. 65 ° 2 1', 0 . L . 10° 44'. 172
Fvn. (J 15 M.). 6.2°. E usartet. graat LeI'. Mange Stene
{veiende indtil 0.6 G r.). bestaaende nf fin, hvid K r arts.

Stat ion 108. X. B. 6Uo 6'. a. r, 11° 1'. 127
Fv u. (232 )1.). 6.00. Grant, sandholdigt Ler.

Stati on 109. X. R. 66 ° 10', 0 . L . 10° 41'. 180
Fvu. (32~1 ~I. ) . 0.2°. Grnat, saud boldigt L eI'.

Stat ion 110. x, B. 66° ur, 0. L. 10° 3U'. 159
Fm. (29 1 :M.). <i.2 0 • Grnat . cusartet L eI'. I ugen Stene.

Station 111. K. B. 66° I f>', 0 . L . 10° 21' . 15i
Fm. (287 M.). 6.2 11• Bruuliggrant LeI' med lidt Sand i
det cre rs te Lag. I ngen Stem'. F:l.3 K elkskaller.

Station 112. K. B. 6Uo Hi' . 0 . L . 10° lU'. 138
Fm. (252 M,). 6.3°. Grcnliggrnnt LeI' (ligner Rhabdam
mlua-L er). Et Stykke K var ta tif Sterrclse og Fonu som
en Ned ; forre sten ingen Steile.

Station 113. S . B. 66° 18', 0 . L. 10° 0'. 123 Fm.
(225 )of.). 6.2 °. Blandine af brnnt Saudler med ta lrige
uorgan iske Dyrel evninger og gl'aat Ler. Xogle emaa K rarts
stykker; forresten ingen 8 WIH:' .

Station 114. N. B. 66° 18', 0 . L. 9° 51'. 120
Fvn. (219 1\1.). 6.2 °. Graal, gro rkornigt L er . :Mange
Stene (\"eiende iudtil 6 Gr .), bestaaende af Kvarts~ F eld
spath merl H ornblende. Granit . 1 Skraben falldtes mange
K \"ar tsst )"kk r<>r . F an K alkskallt>l'.
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193 fms. (353 m.}; b.-t. G.4°. A grey. coarse clar con
tainiug Do good man)" pebbles (the lar.gest weigbing 3" ) of
cryatnlline schiste.

Stat ion 104. - Let, G5° 28' K . long. 9° 56' E .; d.
162 (ms. (296 m.] ; b-t, 6.5°. A gre)", course sand)' clar
conta ining a good mnuy pebbles (the largest weighing
0':')" ) of quartz . crystalline scbists, disîntegrated horn
blende (?).

Station 105. - L:lt. 65° ~6' :C long. 10° 13' E.;
d. 145 fms. (~U;) m.) : b.-t. li.Go. A grey. sebuloue clay
ccnta iuing a few calcnreous shells.

Stat ion lOG. _ . Lnt. m;o 2-1' N.. long. 10° 33' E .;
d. 177 fms. (324 iu.) : li-t. li.5°. A gn')" clay contai uing
a great man)" lamina' of mica.

Station 107. - L.1t . Gno 2 1' N.. long. lUo 44' E .;
d. 172 fms. (315 m.}: b.-t. 6.2°. A grey. homogencons
clay containîng a good mall~' pebbles (the largest weighing
0.6 ") of white quartz.

Stat ion IDa. - L:l.t . uo- 6' K, long. I l ° l ' E .: d.
127 fms. (232 m.) : b-t. li.Oo. A gre)', sabulous clay.

Stat ion 109. - Lat . 66° lU' X., loug. 10° 41' E .;
d. 180 fuis. (32n m.}; h-t, 6.2". A grey, sabulous clay•

Station 110. - Lat. 66 ° 12' K . long. 10° 30' E .;
a. 15U l'ms. (29 1 m.) : hA. G.2 °. A grey. houiogeneoue

1 clay. No pebbles.

Stat ion 111. - Lat. IiliO 1:)' X.. long. 10' 21' E.; d.
I f>7 fms. (287 m.) ; h-t . ().~ 1I. A brownish-grcy clay. along
with n little s::l1H1 in tlu- Uppt' l' layer, coutai nlng n few cal
carecus sbells. No pebbles.

Station 112. - Lat. 660 16' X., long. 10° lU' E .;
d. 133 l'ms. (:?a2 ui.) : b.-t. G.Ho. A greeni sb-grey clay
(l'er)' similar in nppeamuce to Hhabdnmmina clay) conta iu
iug fi smnll fragment of qun1'tz. of the siee and shape of a
hnzel-uut. No ether pobbles.

Station 113. - L at , G6° 18' N.. long. 10° 0' E.;
d. 123 fms. (225 m.) : b-t, 6.2 0. A mixture of brown,
sabulous clar, with uumerous inorgnnic animal remei us. and
grer cl:l.~· contai uing ri few smnll fra gments of quarte . but
no ether pebbles.

Station 114. - Lat . 66° 18' K , long. 9 ' 5 1' E . ;
d. 120 fms. (219 m.}; b-t, 6.2 ' . A gre)', coarse clay
contai niDg a good lDan)" pebbles (the largest weigbing
6 " ) of quartz, feldspat, hOl'Dblende, granite, and a ft!w

calcareous shells. Numerous fragments of quartz came up
in the dl'edge.



Station 115. N . B. 66° 20', .0. L. 9° 41'. 132 Fvn.
(241 M.). 6.2°. Graat L eI' med taIrige Glimmerblade.
Mange Stene (veieude indtil 1 Gr. ), bestaaende af K verts ,
Glimmerskifer o. fi.
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Station 115. - Lat. 66° 20' X .. long. g o 4 1' E . ;
d. 132 fms. (24 t m.) ; b-t, 6.2 °. A grey clay containing
numcrous lamine of mica am] many pebbles (the largest
weighing 1 !l') of quartz, mica, schist . &c.

Station 116.
(221 ~I.) . 6.2' .
smaa Stene.

X B. Goo 21', .0. L . go 30 '. 121 F m .
Grenliggraat, grovkorn igt Ler. J.Ia.nge

Station 11 6. - L at. üûv Il ' X .. long. go 30' E .;
d. 121 fms. (221 m.) ; li-t, G.2 °. A gre enish-grey, course
clay containing many pebbles.

Station 117. X . B. ôüo 23'. .0, L . g o 20 '. I ·U F \'1I.
(258 )1. ). (j.2°. Hru uliggrnut, ensnrtet Ler (lig Stat . 111).
Ingeu Stene.

Station 118. X . B. GoO 26'. .0. L. 8 ° 59' . I ·U Fvu.
(2;'8 M.). 6.2°. G rnat} gro vkornigt L or. Mnnge Stene
(veicnde iudtil I Gr.). bcstaecnde af Kvarts, Gliuuuerskiïer.
lys Gra nit.

Station 119. X. B. LiG o 28'. .0. L . 8° -lO'. 168 Fm.
(307 M.). G.2°. Great, cnsartet LeI'. Nogle smna Stene
(veiende indt il 0.1 Gr. ), bestnaende nf Kv arte og krystal
linske Skitcre .

Statio n 120 . X . B. 6Go 30 ', .0. L . 8° 20 '. 19U Fm.
(347 M.). 6.2°. Bru nliggra at Ler. Nogle Stene (veiende
indtil 3 Gr.], bestaaende af R vart s, Gneis, Granit.

Stat ion 117. - L at . Li6° 'Zn' X., long. 9 (1 2U' E. ; d.
1-B fins. t258 m.) ; b.·klÎ.2 °. A browuish-grey. homogène
ous clay rese mbliug that brou gbt np at Stat, Il l. No
pe bbles.

Stat ion 118. - L at. l'iGO 2G' X .. long. 8 ° 59' E .: d.
141 fms . (258 m.) : b-t, G.2(>. A g.Tf'Y, conrs c clay con
tainiug numc rons pebbl os (the largcs t weiehing 1 l'' ) of
qnr n-tz. mica, schist, granite.

Station 119. - Lat . GG" 21::1 ' X , long. 8 ° 4U' E.; d.
168 fms. (307 m.) ; h.-t . 6.2°. A grey, homogeneo us clay
coutaiuiug a few pcbblcs (the largest weighing 1gr) of
quartz and crystnlline schists.

Station 120 . - L at. tiGC' 30' X.. long. 8 ° 2U' E. : d.
190 tms . (3-!7 m.) : h-t , [;.2 ". A bro wnish-grcy clay con
tninin g a fe"- pebbles (the Inrgest wciehing ;i ,,') of quar tz,
gneiss. granite .

Station 121. X .
F m. (35 1 ::\1.). 4.8 °.
I ngen Stene.

B. GG o 311' , .0. L . 7° 59'. Hl2
Gmat L eI' mer] mange K alkskaller.

Station 121. - J.Jat.. 61) ° 35' X. , long. 7° 69' E .;
d. 192 l'ms. (351 m.} ; b.-t. .J.8 <>. A g1'<'y clay containi ng
mnuy cnlcareous shclls. X o pebbles.

Station 122. X. Il. 6Go 36', .0. L . 7° 40'. 201 l'm.
(368 :J1.). 4.9 °. Grant, ensartet L eI'. Mange Stene (vei
ende indtil 4- Gr.).

Station 123. X. B. G(j ù 39 ', 0 . L . 7° Hl '. 24li
l'Vil. (450 ::\1.). 5 .Gu. Eu liden P ro vo nf gre at , ueusartet ,
grovkorni gt. klumpct L or med mange Sten e (veiende indti l
1.5 Gr.) bcstoncudc nf : Kvai-ts. Granit oz krystalliuskc
Skifere.

Station 124. X . R. 60° 41', 0 . L. 6 l ' 5\J'. 350 Fm.
(64U l\L). - 0.9". Buud pro vcn bestod nf uoget grnnt L cr
med en :JIn'ngl\(' Stene. vœscntl ig bcstencndc :11' F lint og
krystallinske Skifere. Skrabous Iudhold bcstod overvoicnde
nf Stene (den storstc 8 X 14 X 8 Cm.). der blev bestcmt
som : Ftnkorutz rod G ranit, gl'O\"kol'llig Gallg-g:ran it, h.id
Granit mell Ort it. Gncisgrnnit (nH'd H orn h!end(·, Pl agiok.
las, Ortoklas), HOl'nhlendeskifer, morke kryst.'l.llinske Skifel'e
(med K val'ts, Gümmer, Grnnat), GIimmerskifer mcd R is,
Sandsten, gnmlig K,arts og gron F eldspath . Disse Berg
artel' forekom i nrevestore Stykkel'. D esuden fumltes en
Mrengde F lint- og Kridstykker, de sidste ialmindeüghel]
runde (indtil 4 Cm. i D iameter).

Station 122 . - L at. liG O 3G' N .. long. 7" 40' E. ; d.
2Ul fms. (3G8 m.}; li-t. 4.i}0. A grc~' homoeeneous clay
containing many pebbl es (the lnrgest weighing 4" ').

Station 123 . - hlt. liG o 38' X ., long. 7 n I ll' E .;
d. 2,16 tms. (450 m.) : b ..t. D.ti n. A small snmple of grey,
cours e. lumpy clay coutainiug many pcbblcs (the lnrgcst
weig-hill)! 1.5 , ,) of quark gran ite , and crystallin e schists.

Stat ion 124. - 1.at . Gli Q .JI ' X ., long. (j 0 :":18' K i d.
3ilO fms. (G4U m.) ; b-t, _ 1: .8 °. A gl'ey clay coutainln g
a grent man)" pebbles , chicfly of fiint und crys talliue
schiste. 'l'he dredge brought U}! a freight consisting almost
exclusively of stones and pebbles (the lnrgest HX 14 X 8 CO"),
llptt>l'lniued as fo11ows : - I<' Înely g1':lllulatml red gl'nnite,
cO:l1'sely gra nulons veill·gTanite, \\-hite gra nite and ol'tite,
gneiss-granite (conta ining hornblende , plagioklas, ol'tok1:Js),
hornblende slate, dark crystalline schists (cont.'l.ining quartz,
mica, gra nite), mica slate with pyrites, gree nish quar tz,
and green feldspat . T hese fragme nts wcre as big os II

man's fist . l\lol' eoH'l', the dre dge-bag colltaiut'd a great
man )" pebbles of }fint and challe, most of the latter rou nd,
and the largest Illeasuring 4 "'" in diameter.



lfi

St ati on 125. :N. B. 67 " 5'2', 0. L . 5 " 12' . 700
F vn. (1280 M.). - 1.1°. Br unt Orergengsler. Xogle
Stene.

Sta tion 126. x. B. G7" 49', fi. L . 5° 33'. 730
Fvn . (1335 M.). - LIt'. Brun t Üvergangsler mien Bilo
culiner og Globigeriner.

Station 127. .N. B. 610 47' , .0. L . 5 u 54'. 715
.F m . «(3U8 M.). -1.1 0. Brun t Uvergaugsler. Ingen
Biloculiuer eller Globigerluer. Ingcn Stene.

Stat ion 128. .N . B. 67 ° 43'. 0 . L . li U 21'. ü88
Fvu . ( L258 M.). - 1.2 °. Biloculiuler, uoget ueusartet i
Farveu. Ingen Stene.

St ation 125. - L at . 67" ,:',2' X.. long. 5 ' 1:2' E .; d.
700 fuis, ( 12&J m.}; 1>.-1. - I.l 0 . A brown t rnusit ion clay
eoutai uing a few pcbbles.

Station 126. -- Lnt. 67° olt)· X., long. b O 33' E .; a,
730 fms. ( 1335 m.): b-t. - 1. 1". A brown transition clay
without cither Bifor,dillœ or Olobi.'1el'inœ.

Station 127. - Lat. Gi" 4/ X., loue. 5 " fl4' E.; d.
715 frus. {l 308 m.} : h-t . _ . 1. l ". A bro wn transi
tion clay wlthout eitl u-r Bilon Jillœ 0 1' Globi.rJf'rinœ. No
pebbles.

Station 128. - L at. ü7 l
' -Iii' X.. 1011J!. 6" 21' E .; a.

088 fms. \1208 m.) : b.-t . - 1.2". Hiloculiun clny. diâer
mg slîgbtly in colour. )\0 pcbbles.

Stat ion 129. x, B. ü7° 40'. 0 . L . 13 11 42' . 709
Fm. ( 12UG :M.). - 1.2U

• Blanding nf Biloculinlcr og
mere gra aligt Ler. 1 Leret opdagedes blot Globigeriner,
iugclI Biloculiner ' . Nogle Sten e (veiende indtil U.2 Gr.),
bestanende nf K varts. Kvartsit, Glimrnersklfer. Saudsten (?).

Station 130. X. B. ü7° 3l:S', 0 . L. 7° 3'. ü89 F m .
(I :WU :M.). -l. lo. B uud praven mangle r; i L oddej our
unlen er blot noteret : Ler.

Station 131. ~. B. ü7° 35', 0 . L . 7° 26'. 7H5 Fm.
( l454 1\1.). - 1.2°. Blunding al' bruut, lysgrant og mark
graat LeI'. I ngen Biloculiner eller Globigcriuer. Iugeu
Stene.

••

~

St at ion 129. - Lat . In" -Itl' )\ .. long. Ii " -12' E .; d.
709 ims. ( I :W6 01 .): b-t. - 1.2 ". A mixture of Bilocul ina
cley and a clay of n ~'1'(")'l'r t int cou tain iug Giobigeri"œ (no
Bt1oculi l/rf' could he detec tcd ' } and a few pebbles (the
largest weillhilll; 0 .2 :<") of qu artz, quarteite. mien schist ,
smdstone (? ).

Station 130. - Lat. üi l l 3W x., loug. 7" 3' E .; d.
689 l'ms. (l2lio 1II.) : b.-t, _ 1.10. Xo snmple from this
Station. 'l 'Ill' l'nt l'Y iu the sound inp-journnl is simply - clay.'

Station 131. - Lat. ü7" 3[)' X.~ long 7" 2ü' E. ; d.
7~15 fms. ( 14;'),1 m.} : h -t. - 1.2 (>. A mixtu re of brown,
Jigbt -grcy. and dark-grey clny. Xu Biloculnue or Giobige.
vinœ; an d no pcbblcs.

Station L32. x. H. G7 u 33', 0 . L. 7" 48'. 954 Fm.
(1745 M .). - 1.2 ". 1'0 Lng i Bundpreveu. 0 n-n t hrunt
Overganesler, underst grant Let' . ·!

Station 133. X. R. 67° au', O. L. l':lu lU'. 8Hu Fvu. t
( 1628 ) 1.). - 1.3 0. Brunt Üvergnngsler med noget mork- 1

bnmt Ler . E n liden Sten : Krarts .

St ation 134. X.13. 67° 29', 0 . L . 8° 20'. SiS Fvn.
( WUG ),1.). - 1.2". Uensartct, grant, grovkorn igt LeI'.
)o(allge Stene (veiende iudtil 0.5 Gr.), bestaaeude e f Kvnrt s,
Feldspath (?)~ krystnllinske Skifere, Granit.

Station 135. X. Ho li7u 27', .o. L. 8°31'. 86UF \'ll.
(1573 ),1.). - 1.2°. Bmut Ovel'gangsler . ::'\ogle Globige-
l'iller kunde opdages. I ngeR Stene.

St ation 136. N. B. 67° 25', 0 . L . 8 ° 47' . 6 10 F m .

1 Sm!. Stat.. 96. ~

St ation 132. - Lat. ti7u 33' X.. long. 711 -l8' E.; a.
954 l'ms. ( 1745 m.}; h.-t . - 1.2 11• Tw o lnyers in this saru
ple ; the lIppl'l' a bro wn transit ion. the under a gre)' clay.

St at ion 133. - Lat. ti7" 3t" ~ ., long. BII lU' E .;
d. 8tH) nus. ( IG:.!B m.) : hA. - U)~. A brown transition
clny. along wtth :1 lit tle dark-bro wn clay, contaiu iug a smal l
fragment of quartz .

Stati on 134. - L at . 67u 29 ' "N., long. 8" 2u' E .; a,
878 fms. (1600 111.) ; b-t, - 1.20. A gre)', coerse clay
coutainiug mali)' pebbles (the largcst weig bing 0.5 'T) of
quarta, feldsput (?). crystalline schiste, granite .

Station 135. - L at. G7° 27' .N' l long. 8° 31' E .; d.
860 fms. (1573 Ill .): b.-t. - 1.2°. A bl'own transition
clay in which a few Globigerinœ cou1d he detected. No
pebb1es.

Station 136. - La t. 67° 25 ' N ., long. 8° 47' E .;

• Bee StaL !'lu.



(1116 M.). - 1.10. Brunt Orergaagsler, meget ueasartet
i F an e. Mange Stem' [r eiende indtil 0.2 Gr.). bes taaende

af K varts, Granit o. fi.

Station 137. 1\. B. 67" 24' , 0 . L. 8 0 58'. -:152 Fm.
(82 7 l'tI.). - 1.0 0. Blnaliggmat L et". Mange og Iorbolds
vis store SU-IH' (reieude indtil 8 Gr.). bestanende nf Kvnrt s,
Asbest . Gl immerskifer. Hn eis med Gran it . 1 Skrabeu
fundte s Iigclodes mange Stone. uoglo llIcd tydclige Skur
st riber og gluttedo Overfiader. store som Bnrnehoveder.
Grau Gueis, lu-id st ribct Granit, rod stribet Gran it. gra n
tset Kvartspc rfyr, finkc rui g Glimmerskifcr. rod K rnrts.

Stat ion 138, K. B. 670 18'. .0. L . 90 9'. 184 Fm .
(3ali .M.). Li .O". Grovt Sand og Sten.

Station 139. 1'. .il. 67 0 14' , fi. L. 90 25'. 175 Fnl..
(320 êl.). Li.:!o. lima. grorkoru igt Ler. Mange og (or.
hcldsvis store Ste ne (reic nde indt il 1.5 Gr.). bestaaeude af
krystallinske Skîfcre. Feldspath o. ft. .

Stati on 140 . X. B. G7 11 10'. .0. L. 9 n 42'. 197 Fm.
(360 )1. ). li.2". Gmat LeI' med mange Stene.

Station 141. K. H. li7 0 6', .0. L. c- r)~l ' . 192 F m .
(351 l'tI.) . li.211, (irunt grovkomigt xandler. ~lallge smea
Stene (veiende iudtil U.f.l Gr.). bestancnde nf K vm-ta. hvid
Granit. krys tallinske Skifcre .

Stat ion 142. x.H. Li70 2'. 0 . L. IO n 17'. 178.Fm .
(326 M.) 6.:?". Gnmliggrnat k r . gjeuneiuvœvet al' Ki sel
sp ikuler uf Svnrupe. Mange Sb-ne (veiende iudti l 2 Gr.).
bestneende al' rad Granit og krystalliuske Skifere.

Station 143. X. .H. Gü ll 5S'. .0. L. 10 D 33'. 189
F\·n . (346 M.). ti.2 n. Gr:'l3l kllll llpt't L l'r nwd 1ll3uge
Stene (\'l'it'mll' indt il :i Gr.). lx'sL'laeml(' nf K "arts og: kr~-·

st."lllinske Skifl·n·.

Stati on 144. X. B. 6Li ll 53', .0. L . Io n !'M.f. 183
Fm. (33~ 1\1 .). G.:!ll. Oma t. gl"O\·korni/,rt. Illt'gl't saudhol.
digt. usamnwn ll<\'Il;!l'lldl' L(·r . Mall;!t' SllHla Stt'ne (n ' iende
indtil 0 .1 t~ l' . ) . \)('stanl'll{lp af K \":U' ts og kl.'Jst:tllinske
8kift're. ~l :l ll fW 1\alksknlll'r (isa'l' S la'g tell Discm'bhw ).

Station 145. K B. 6ü u 49', e.L . 110 7'. 198~·n .

(3G2 M.). 3.9 11• E n l idl"n Pro\'e af gl":lfI.t. gro 1"kol'nigt
L er. Mange SteUE' (wiendt' indtil 0 .5 Gr.). besbtaende a(
K varts, Gn t'is o. fi.

Station 146. K. B. 6jO 45', e. L. 11 0 22 '. ISO
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d. 6 10 Ims. (11 16 m.}; b-t. - l.I II. A bro wn transit ion
clay rarying considerably in colour. It contained man)"
pebbl es (the largest weigbing 0.2 ' '') of quartz, gm
uite. &c.

Stat ion 137. - Lat. 6i O 24' !\.. long. 8° 5S' E. ; d.
452 fms. (827 m.) : h-t , - l. 00. A bluish-grey clny COll
tainiug mnny nnd coruparatively large pebbles (weigbiug
np to 8 g,) of quartz. asbestos , ruien schist , gneiss with
gran ite. 'l'he dredge brought up at th is Sta tion I1I1111t'r,
ous pebbles nud St01lt'S, consisting of grvy gneiss, white ln·
mellnr gra uite, l'pd lmuellar gra nite, grt')". compact quarte

porphyry. fiuely granulnted mica schist , ami red quartz.
Seme of thcse stones. ns big as a child's lu-ad. hnd the
surface polished with distiuctly perceptible st rue .

Station 138. - Lat. Li7" 18' K.. long". 9° 9' E. : d.
184 fms. (336 m.) : b..t. 6.0 \1. Ooarse saud nud stones.

Stat ion 139 _ - Lat. Li7° 1-:1 ' X.. long. ~I U 25' E.; a.
175 fms. (320 m.) : b.-t . 6.2 9• A P·Py. conrs e clay con
taining mauy pe bbles (the' largest weighiug 1.5 ,.,) of cry·
stalli ue schiste. feldspnt. &c.

Station 140 . - L at. 670 Il ' X.. long. 9" 42' E. : d.
19i fms. (360 m.}; b.-t . Li .:? \!. A gre)' clay coutaining 1ll:t1lJ"
pebbles.

Station 141. - Lat. (j7 " Li ' K . long. Uù f:l ~I ' E.: d.
Hl2 l'ms. (3[11 m.) : b.-t. G.:l°. A gl"l·)". course. sandy clny
coutaiu ing mnuy pebbles {weighing up to o.5 ~1') of qum-ta.
white granite. crys tnlline schiste.

Station 14 2. - Lat . 67° 2' X.. loue. 10° 17' E .; d .
178 Ims. (326 ru.) : b.-t. 6.2". A gre euish..."'"l·t'~· clay inter
WO\'P lI with the siliceous spicules of sl'0nges. nnd contaming
mail)" pebbles (weighing np to 2 "' ) of red g:m nit t> and cr)'·
stallin(' schists.

Station 143. - L nt. l;tj to ;' )8 ' X.. long. 10° 33 ' E .;
cl. 1811 fms. (346 m.): b ·t. H.2". A grer. lumpy d a)' cou
L"linillg: man>' llt'bblt>S (tht> largest Wt' i.!!hillg 3 ,.-) of quartz
:lnd crp .L'l. llint' schists.

Statio n 144. - Lat. 6üO;13' X . long. 10" 50 ' E .;
d. 183 l'ms. (335 Ill.) ; b.-t . ü.2 n. A ::n'c')" coursE'. E'xcC'ed·
ingl)" subulous. fr iable clay contflining 1111111)" pebbles (the
larg:t'st \\" (·jg1Jing 0. 1.•,) of qunr t1. :md crystnllillC' schists :
:tlso a g"reat m flll,r cnlcart'ol\s shells (in par ticu1n.r of the
gcnu s Dù:rQJ"ùiJ/ CI ).

Station 145. - Lat. 66° 49' K.. long. 110 7' E .; d.
198 fms. (362 Ill .) ; b.-t . 5,go. A slUaU s.'l.luple of gre)',

coarse cm)' containing man)" pebbles (weig:hing np to 0.5 ,,)
of quartz. gtll'iss, &c.

Stat ion 146. - Lat. 66 0 45' K. long. 11 0 22' E .;
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Fm. (329 M.). 6.2 0 En Iiden Preve nt' grant, grov- 1:
korn igt Ler. Mange Stene (re iende indtil 0.6 Gr.). be- l"

staaende (If K vnrts og krystallinske Skifere. i

Station 147. K. B. GLiO 49'. 0 . L. 12° 8'. 142 Fm.
(260 M.). 6.2°. Gra nt. grovkoruigt Ler . Fau og ganske
smaa StPI1e (veiende indtil 0.1 Ur.)~ bestaaeude nf krystal
liuske Skifere. 1 Skraben fandtes mange Stene : K vnrts,
K vcrtsskiter, Glinunerskifer. mork Lerskifcr, Horubleude
skifer, rod Gra nit og stri bet Granit. De sterste Stene
var til rundede pau Hjememe. mou ellers temmelig ujevne ;
de miudre vnr til ruudede pau alle K nnter.

d. 180 l'ms. (329 m.) : b-t . 6.2°. A SIll311 snmple of grey,
coarse clay conta ining man)" pebbles (the Iargest weighing
0.6 .'7') of quartz and crystnlliue scbists.

Station 147. - Lat. liGO 4f1 ' x., long. 12° 8' E .; a.
142 fuis. (260 m.}; li-t. 6.2 °. A g1'ey, cours e clay con
tain iug only fi few small pobblcs (the largest weighiug
0.1 ,,) of crystnlliue schiste. The dredge brought IIp
numcrou s stones und pebbles, consisting of quartz, quarta
schist, micn-sehist. dark clny-slntc. hornblende-schiet, red
granite. and stripcd granite. The large stones were
rounded at the corners. but otbcrwise compmntively irre
gular in foi-m. wherc ns tilt' snmll ones hnd nll the sidés
ro uu ded .

Station 148. x.
Fv n. (274 1\1.). 5.0 °.

B. G7 1l 27 '. 0 . L .
Gra nt, bledt Ler.

13° 26'. 150 Station 148. - Lat. ü7 ll 27' X.. long. 13(1 25'
d. 150 t'ms. (274 m.) ; hA . 5.0°. A grey, soft clay.

E.;

Station 149. X. B. 67° 52', 0. L. 13° 58'. 135
F vn. (247 .M.). Grant, lyst, porsst, sandholdigt Ler med
noget nf l'Il morkere Slngs. E n Iiden Sten: Gneis.

Station 150 . X. B. 67° 11'. 0. L . 13~ 21'. 189
F vn. (34G :M.). Graat Ler.

Station 151. X . B. 670 15' ~ 0 . L . 13 li 4'. 127
F m. (232 M.). Stenbuud-

Station 152. X. B. 67° 18'. 0 . L. l:Zo 46'. 125
F "n. (229 M.). Haardt grnat, grovkornig t, ensartet Let·
med uogct nf en Iusere Slngs. 'I'nlrige IHimmerblade. E u
lidcu Sten : Granit (veiende 0.2 Gr.).

St ati on 153. .N . B. 67° 22' , 0 . L. 12 ° 29'. 122
F m . (223 ~L). Grant. grovkoi-nigt. uensartet Ler mcd tal
rige Glimruerblade. Nogle Stene (veiende indtil 0.2 Gr.),
bestnnende al' krystallinske Bkifere.

Station 154. X. B. G7° 26' . 0 . L. 12° 14'. 78 Fm.
(143 i\L). Stt'ubund.

Sta tion 155. K B. 67° 35', 0. L. 11° 46'. 72 Fm.
(132 i\L). 4.4.0. Stcnbund.

St ation 156. K B. 610 40'l 0 . L. 11° 26 '. 90
F m . (165 1\1.). 4.7". Steubund.

Station 157. K. B. 67 ° 45' , 0 . L . 11° 7'. 106 Fm.
(194 M.). 4.8 0. Stenbund.

St ati on 158. K B. 67° 49 '1 0 . L. 10 ° 49 ' . 102

Den ncrske Nor dhRV3u ped ition . Sehrnelek, Cherni.

Station 149. - Lat . 67° 52' N., long. HlO 58' E.;
d. 135 l'ms. (247 m.). A Iight-groy, porous, sandy clay
mixed with a lit tle of a dm-ker kiud ; it contained a small
fragment of gneiss.

Stati on 150. - Lat. li7° 11 ' N., long. 13° 21' E. ;
d. 180 fins. (346 m.]. A ::crey clay.

Station 151. - Lat. 67° 15' X .~ long. 13° 4' K ; d.
127 Ims. (232 m.). Bottom stouy.

Station 152. - L nt. ü7" 18' K., long. 12° 46' E .;
cl. 125 fms. (229 m.). A hard , ccarse , bomogeueous, grey
cla.y mixed with sorne compamtivcly poro ua; it contalned
uumcrous ecales of mien. nud n snmll fragment of gra nite
weighing 0.2 tl'.

Stati on 153 . - Lat. G7 ° 22' x., long. 12" 29' E .;
d. 122 fuis. (223 ui.). A grey, course clay eontainiug
muucrous scnles of mien and a few pcbbles (the lergest
weighiug 0 .2 .'7' ) of crystalliuc schiste.

St ation 154. - Lat. 67° 26' X .~ long. 12° 14' E .;
d. 78 fms. (143 Ill.). Bottom l'ton)'.

Station 155. - Lat. 137 " 35' X., long. II ° 46' E .;
d. 72 l'ms. (132 m.}; b.-t. 4,4°. Bottom etouy.

St ation 156 . - Lat. G7° 40' X' l long. 11° 26' R ;
d. 90 fms. (165 m.}; h.-t . .4.7°. Bottom stony.

Station 157. - Lat. 67 ° 45' N., long. ll o 7' E .; d.
lOG fms. (194 m.) : b.-t , 4.8°. Bottom stony.

Station 158. - Lat. 67° 49' N ., long. 10 ° 49' E.;

3
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Fvn. (187 .M.). 4.60. Grnat, grovkor nigt LeI'. E n Sten :
hvld, forvit rcnde Grani t (veiende 3 Gr.).

Station 159. x. B. 67° 54'! a L . 10° 30 '. 118
F'11. (216 )1.). -l.6°. Uensarte t Blsudiug af Sand og
great L eI'. Mange Stene (reiende indtH 1 Gr. ), bestaaende
af Gran it, bled L erskifer .

St ation 160. :N. B. 67° 58', e. L . 10° Il '. 280
Fvn, (512 M.). 5.9°. :\[ (:II'k~ I'a:Lt, sandholdigt Ler. Nogle
Stene : Lerskifere .

Stati on 161. :X. B. 68.0 3', 0 . L . 9 ~ 53'. âtl;? Fm.
(1083 ) 1.). - 1.1°. Gmat Ler med noget fi nt Sond.

Stat ion 162. x. B. 6W' 23', 0. L . 1011 2u'. 795
Pvn. (1454 ~L). - 1.2°. Brunt Overgnngsler. Nocle
Stene (veiendc indtil 3 Gr.), bestaaende nt' H varts it , Gneis.

Station 163. X. B. 68° 22', 0 . L . 10 ° 30'. 690 ~
Fm. (1262 ).1.). - 1.2°. Brnut. grorkorn igt. saudholdigt
Üvergnngsler med noget gmnt Underl er. ).lange Stene.
bestaaend e nf Kvarts, Feldspath. Granit, Gneis.

Station 164. :N. B. liS' 21'. 0 . L . 10 11 -l0'. 457
Fvn. (836 ).1.). - 0.7". Grant, snudholdig L er. .àlnnge
Stene.

Station 165. X. B. 68° 46', 0. L . 10 ° 5 1' . 1470
Pm . (2688 M.). - 1.20. Hiloculinler.

St ation 166. N. B. G8 " 40 '. 0 . L . 11° -lU'. 4U6
.1<'\'11. (742 ),1.). 0.1v, Great, grovkomigt L eI'. :Mange
Ste ne (vciendc indtil 4 Gr. ), bestaaende nf kryetallinske
Skifere.

Station 167. N. B. 6S' 37', e. L. 12' 2' . 19
F vn. (144 ) 1.). 6.4 °. Stenbuud.

Station 168. X. B. 68° 39'. 13. L . 11° 51'. 444
Fm. (S1 2 M.). 2.3°. Bruut Ore rgaugsler.

Station 169. N . B. 6~ \' 36', 0 . L. 12° 53' . 12
Pvn. (132 ) 1.). 5.4 °. Stenbuud.

Station 170. X. BI'. 68' 32'. 0 . L . 13' 18' . 61
P m. (123 M.). 5.2°. Stenbund.

Station 171. X. B. 69' IS', a L. 14' 29'. &12
Fm. (1174 M.). -1.0' . To Lag i Bundprasen. 0 \'erst
brungra.at Overgangeler, underst graat LeI'. Ingeu Ste ne.

d. 102 fms. (187 m.) : b.-t . 4.6°. A grey, coarse clay
conta.ining a fr agment of white disiutegrated granite,
weight 3" :

Stat ion 159. - L at. 67° 54':X.. long. 10° 30' E .;
d. 118 (ms. (216 m.) ; h-t. 4.6°. A mixture of sand and
grey clay containing man)' pebbles (the largest weighing
1, ,) of granite and soft clay-slate.

Station 160. - Lat. Gio 58 ' N.. long. 10° 11' E.;
d. 280 fms. (5 12 m.}; b.-t . 5.0°. A dnrk-grey, s nbulous
d a}' contain ing a fcw pebbles (clny-slnte) .

Station 161. - Lat. 68 1J 3' :N.. long. t) d 53' E .; d.
592 (ms. ( LlJ83 m.) ; b.-t . - 1.1°. A ~re)' clar mixed
with flue S,'l1U1.

Station 162 . - Lnt. liS" 23' x.. long. lUo 20 ' E .;
d. i 9b fms. (145.,1 m.): b.-t . - 1.2°. A b1'O\\" 11 transition
clay contaiuiug a few pebbles (the lnrgcst weighing 3 ' '') of
qnartaite and gneiss.

St at ion 163. - Lat. 68 u 22' X.. long. !O0 JO' E . ;
d. linO t'ms. (1262 m.) : b.-t. - 1.2". A brown. coarse.
sabulous transit ion clny mixed with a little gt't>y clny;
it coutaiued many pebbles of quartz, feldsp..nt, gr anite ,
gneiss.

Station 164. - Lat. Gxo 21: X. , long. 10° 4U' E.;
d. -1':'17 lins. (830 m.) ; b.-t. - 0 .7". A g: 1'l'~., sabulons clay
coutnining man)' pebbles.

Station 165. - L at. 68 ° -16' K. ~ long. 10° 51' E .;
d. l-l7lJ fms. (2688 m.}; b-t. - 1.2°. Bilccnliua clay.

Station 166. - L at. 68° 40' X.• long. Il '' -1 cY E .;
d. -l06 fms. (7-l2 m.) ; h..1. 0.10• A grey, coarse clay
containi ng many pebblcs (th e lnrgest weighing 4 vr) of cry
stalline schiste.

Station 1&7. - Lat. os - 37' X., long. 120 2' E .;
d. iD fms. (1-l4 m.) ; b-t, 6.-1 °. Bot tom stouy.

Stati on 168 . - L:lt . 68 11 39 ' x ., long. 11° 51' K ;
d. -l-l-J fms. (812 m.); b.-t. 2.3 0. A brown tra nsition clay.

Station 169. - Lat. 68 11 36' K .. long. 12° h3' E .;
d. 72 t'ms. (132 m.) : b.-t . 5.-1'). Bottom etouy.

Station 110. - Lat. 68 ° 32 ' X., long . 13° 18' E .;
d. 67 fms. (123 m.) ; b.-t. 0.20. Bottom stony.

Stat ion 171. - Lat, 69° 18' N., long. 14° 29' E .;
d. 6-l2 fms. (1174 m.}; b.-t . _ 1.0 °. T wo lnyers in this
semple, - the upper layer a bro wnish-grey transit ion and
the under a grey clay. No pebbles.



Station 172. N. B. 69' 12', O. L . 14' 4- ' 8 1,.
1""1. (146 M.J. b.3°. Ste nbund.

Siaiion 173. ". B. 69° 14' , O. L. U O 43' . 140
Fv n. (43\0 ~l. ) . 0.3". Stenbund.
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Station 174. N. B. m,o Hi', 0 . L. 14U 38'. 337 ~

F vn. (616 M.). 4.2°. E n liden P rove nf great, ueusnrtet, :l
grovkoruigt Ler. Mange Stene (veieude indtil 3 Gr.). he- 1
staaende nf Kvarts med Glirmner, krystallinske Skifere . l

Station 175. N. B. 6Uu 17', 0 . L . t-l " 3b'. -lIb il

Fm. (ibn :M.). 3.0 °. ){urkgrnat Ler. )Inllge Stcuc
(vciendc inrltil a (Ir. ), bestaneude at' F eldspath, Granit.
1mellem :-;t:l.tioll ernc 17f> og l 7G fnndtes i Skmbon mange
Stene : .Kverts. Gucis, Gneisgranit, Granit: H ornblende
skifer, Gabbro, Seudsteu, Glimmerskifer. Lcrskifer. De
âeste :11' disse Stene nu' afrun dede, uogle sknrpkantede .

Stati on 176. X. B. 6B" la '. 0 . L . H ° 33'. 536
F vn. (980 M.). - 0.:2°. To Lag- i Bundprovcn. 0 rel"st
bruut. saudbol digt Üverg nugsler med mange guldglind seude,
fine Glhumerblnde. Xogle Globigeriner ; en Del nf Slregten
L ibto1a. Dl"tte brune LeI' ,.:'\1" gjeuuemvrevet nf Kiselspi
kuler nf Svampe. Det undeeste Lag af Hnndproven bestod
nf great L eI'. I ngeu Stene.

Station 172. - Lat . mlo. 12' X.. long. 14° -l7' E . ;
d. SI hns ( 1 4~ m.}; b-t. a.3°. Bottom stony.

Station 173. - Lat . m) O 14' X . long. 14° -:l3' E .;
d . 2-10 l'ms. (-I3U Ill.) ; h-t, b.a ". Bottom S1oII)'.

St at ion 174. - Lat. titlG 16' X., 101l~. l-l ll 3S' E .;
d. 3a7 fms. (616 m.) : 1>.•t. -1.2". A small snmple of erey,
coarse clay contaiuinc Illall)" pcbblos (the lnrgest weighing
3 "' ) of quartz nud ruien. and crystnlline schiste.

St ation 175. - Lat. tiHO 17' X.. long. l-1 U 3.;' E .;
d. -Hf> lins. (7f>!\ ni.) : b.-t. i.l.tJ"• A dark-grey cln)" "011

tniuiug Ill:m y p('bhlt's (t ille' lnra cst weil!hilll:! S ~~) of feld
spat , grani te. - B l' b q ' l ' li Stn tious 17fJ and 176, the dredge
bronght up llUIlI("I'OIlS 1ll'1111\{'s of quarta, gneiss, g' lwiss-grn
nite. granite, hom blemh ..schis t, l!nLhro, saudstouc, mica
schist. clny-slatc. :\lost of thcsc pebblee were rouuded,
a few shnrp-cdecd .

Stat ion 176. -- Lat. 6~1 (l IH: X .~ long. H O 33' E .;
536 l'ms. IYSU m.}; b.-t. - U.2U. '1'''-0 lnyers, - abore,
a brown. sabulous. transition clay containing mali} delicate
scales of mica and n fcw mobigcr;w{', sorne belongiug 10
the geulls L itvd«, T his brown clay 'l'as iuterwoveu with
the siliceous spicules of eponges. 'l' he 1111\11"1' layer cou
sisted of g:rey clay . Xo pebbles.

Station 177. N. B.
Fvu. (2l i3U M.). - 1.2 u

6\1° 2b', 0 . L . HIl ' -lU',
Grnabmut Overgan galer.

1443 St at ion 177. - Lat.
d. H43 l'ms. (:2ô3H III.) :
transition clny.

ij!.) 0 -li)' X.•
b.•t. - 1.:20.

long. 13 " -lU' E .;
A greyish-bro wn

Station 178. x. B. 69° :29 '. 0 . L . 12 11 26'. 1:>78
F m . (288G M.). - 1.3 ". Biloculinler med mange F e rn 
niiui ferer (mOOigerin a. L ihwla, N OlliollilUt).

St ation 179. ". B. 6~ G 32'. O. L . Il ' W'. 1f>07
F\"II. (2~)3U M.). _ 1.:2 0. Biloculiuler.

Station IBO. X, B. m) O 39', O. L. 9"
. . ,

15U-!D,') •

Fvn . (2UliJ M.). - 1.4". Bilocnliuler.

Station 181. N. B. 6!.1 ° -lb', 0 . L . Su -13'. 1595
F m . (:2U17 :\1.). - I.::~ O. E n liden Prove :lf slllukt ~1lS

:lrtRt Biloculinler. ü-7 Biloculiner p:la h\'er C-Cm. af
den torrede Bundprm·e. I ngen Sù.>ue.

St at ion 182. ~ . B. 6U o 51', 0 . L . 70 30 '. 16~-I

F \'u. (3080 :M.). - 1.:20. 8 mukt eUSl\rtet Biloculinler.

St at ion 178. - Lat . 6~1 1t :20' ~., 101lg'. 12° :16' E .;
Il. I f>7~ l'ms. (2ti86 m.) : h.-t. - l.3 U• Hiloculina cla)· con
tnin ing man)' F ora uiinifere ( Globi!JcriuCI , L ihwla, N Olliollilla) .

St ation 179. - Lat. 60" 3 :2' :N., Ioug. Il ° tu' E .;
d. HitJ7 fins. (2939 III .) : h-t. - 1.2". Bilocnliun clny.

Station 180. - L:lt. û\.l" ml' x., long. 9° 55 E .;
d. Ib\l.J l'ms. (:2Hl b m.}; IJ.-t. - 1.4°. Biloculine clay.

Station 181. - Lat. 69° -15' :N., long. SO 43' E . ;
d. Ib~lb fills. (:29 17 Ill.) ; b.-t. - 1.211• A small sample of
homogeucolls Hiloculill.... cla~': with ü or 7 Biloculilile to
l'n"I'Y 0" of the dril,d s:JllIple. Xo pebbles.

St ation 182. - Lat. m l U 51' S., long. 70 30' E .;
d. 1684 fms. (3080 Ill.) ;. h.-t. - 1.:2 0. A tine sample of
homogencol\s Biloculina cla)'.

Station 183.
}"'vn. (3127 M.).
Biloculil1ler.

:K B. 69° 59', 0 . L . 6u 15'. 1710
- 1.3°. En liden P r 0 ve af Cllsa I'tet

Station 183, - Lat. 69 0 50' X., long. 6 ° 15' E .; d.
171<.1 l'ms. (3127 m.) ; b.-t. _1.3°. A small sampie of
homogeueous Biloculina clar .

Station 184. N. B. 70 ° 4', 0 . L . 9° 50' . 10-17 F\·n. Station 184. - Lat 70 ° 4' :8'1 long. 9 ° 50' E .j d.
3"



(2829 M.). - 1.3°. E n liden P rase nf Bilocnbuler med
noget lysgm nt Ler . I ugen Stem.'.

Station 185. X. B. 70° 3'. .0. L . 13° 37' . 1485
F ru. (27W 1'1.). - l A e. E n lidcu P rcre nf Biloculinler,
I ngen Stene.

Statljm 186. X. B. 69° 56'. .0. L. 14° i s'. 1418
F vn. (259:J 10(.). - 1.3". E n liden Prove nf Bfloculinler.

Station 187. X. B. 6~10 51'. .0. L . 14° 41' . 1335
Fvu. (2441 :\1.). - 1.10. To Lag i Bundproveu. .0n'rst
bru nt t)nm::n ll~sler. uuderst grant LeI'.

Stat ion 188. je . B. 6!IO 43'. a. L. 15° 29' . 1185
(2 167 . :\1.). - 1.3 1>. Brunt Overgangsler. ikke eusrnrtet i
Fant>.

St ation 189. K. B. mI n 41'. e, L . 15° 42' . 860
Peu. (15'tg 1\1.). - 1.1°. To L ng i Bundproven, overst
brunt Overgnngsler. uuderst grant L eI'. Iugeu Stene.

Stati on 190 . X. B. 69 " 41', e. L. 15 ° ni'. 87u
F '·II. (1b1J I 1\I.). - \.2 °. Grovkomi gt, sandholdigt, bruut
LeI'. MrUlI!(' uorgnniske Dyre levuiuger. Mnuge smnn Stene
(veiende indtil 0.2 Gr.). bestnnende nf .I\: \'nr18. krj-stal liuskc
Skifere .
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1047 Ims. (2829 ID.) ; bA. _ . 1.3 °. A small sample of
Biloculina clar along with a little light-grey clay. No
pebbles.

Station 185. - Lat. 70° 3' N.. long. 13 ° 37' K ;
d. J4 8[) fuis. (2716 m.) ; b.-t . - 1.4°. A sm311 s..ample of
Biloculina clny. :\0 pebbl es.

Station 186. - L3t . 69° 56' x., long. 14° 18' E.;
d. 1418 fms. (2593 m.} ; h-t, - 1.3°. A smnll smuple of
Biloculina clay.

Sta tion 187. - L at. 69° 51' K.. long. l-l 0 41' E .;
d. 1335 fms. (244 1 m.) ; b-t , - LI 0. 'Iwo lnyers , - the
UPPPf layer a brown t ransit ion the uuder a gre)' clay.

Stat ion 188. - I...at. 69° 43' :N., long. 15 ° 29' K i
.: d. 1185 fms. (2167 m.} ; bA . - 1.3°. A brown transition

clay veryiug in colom'.

St ation 18 9. - La t. 69° 41' X.. . long. 15 0 42' E .;
d. 860 Ims. (1573 ru.} ; b.-t. - 1.2°. ']' \\"0 13 )"Pl'8. - the
upper 1a)"('1' ft brown trnusition clay, tIlt' uuder a grey clay.
X0 pebbles.

Station 190. - L nt , (jfl 0 41' 1\., long. 15 0 51' E .;
d. 870 fms. (1591 m.) ; h-t, - 1.20. A brown, course,
snbulous clay containi ng llUIlH'rOUS iuorg uulc animal re
mains and many pcbbles (the lnrgest wcighing U.2 ~l r) of
quart z, crrstalline schiste.

Station 191.
Fvu, (4ft5 .M.).
~ogle StelH'.

N. B. 6n' H '. 0 . L. 16" 26', 249
ft.tu. Uensartet , gmat, klmnpe t LeI'.

Stati on 191. - L at . tl~) o 44' · K. ., long. 16 ° 26' E. ;
d. 249 fms. (455 m.) ; b.-t. 5 .2 °. A grey. lump)', uiîxed
clay. No pebbles.

Stati on 192. X. B. 6Uo 4li', 0 . L . 16" 1ft'. 649
F vu. ( U 8i :\L). - 0.7 °. Buudpro ven bestaa r vœsentlig
nf uorgnniske Dyrelevniuger. sammeukitted o ved brunt Ler.
In gen Sb'IW.

Station 193. x, B. 69° 44'. .o. L . 16 " 54' . 46
Fvn. (84 )1. ). 5.50. Stenbund.

St ation 194. X. H. 69" 43', D. L. 170 16'. 29
F ,·u. {il3 :\1.1. flA" Stenbund.

Stat ion 195 . K . .B. 7uO 5b'. 0 . L . ISO 38' . 107
Fm. (1% ) 1.). fl. l ~. Hruugrnat Ler med Illnugl" Dyre
levniuger 11i!.!"1l1·r Station 192). ~I:lIlge Stene (reieude Iud
til g Gr.). ln-stnneude nf K vm-ts. K '·311sit . Gneis. J Skra
beu fandtes : Gabbro. Granit med blna K verte, Kvart sskifer,
Hornblelltlt'skifer. Glimmerskifpf .

Stat ion 196. :N. B. 71Il 2'. 0 . L . 18° 3' . 122 F \'ll.
(223 .M.). 5.1°. Brunt Sandler med lloget gmat Ler,
gjennemn e,·et al Kiselspikuler Sçampt>. I ngen Stell~.

Station 192. - Lat. m lo 4ü' N., long. 16° 15' E .;
d. G-l9 fms. (1187 m.) : b.-t . - 0.70. This sample COIl

sisted nlmost exclusire ly of iuorganic auimnl l'l'mains œ iuen

ted together by means of a little brown clay. ~0 pebbles.

Station 193. - Lat. G9° H ' X.. long. IGo 54' K ;
d.46 fms. (84 Ill .) ; b.-t. 5.5°. Bottom stouy.

Sta tion 194 . - Lnt. 69° 43' X .. long. 170 16' K i.
d. 29 (ms. (53 Ill.): li-t . i">.4 ". Bottom stouy.

Stati on 195. - Lat. 70 ° 55' N. ~ long. 18° 3W E.;
d. lÙ7 {ms. (196 m.}; h-t. 5.1°. A browuisb-grey clay
containiug numero us inorgnnic animal remains. similnr to
thOSE' brougbt up nt Station Ht2, and man )' pobb lcs (the
largest weighing 3 " ) of quartz . quartzite, gneiss. ,],he
dredge brought up fragments of gabbro, gra nite wit b blue
quartz, quartz-schist, horn bIenùe-scbist. and mica-schist.

Stat ion 196. - Lat. 71 0 2' K., long. 18° 3' K ; d.
122 fms. (2"13 Ill.) ; b.-t. 5.10. A brO\nl. sabulous cla)'
along wit h a littlp grt>y cla)', inte rwO" f'll with siliceous spi
cules of sponges. No pebbles.
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Station 197. :N. B. 7ID 7'! 0 . L . 17° 28'. 138 F m .
(252 M.). 0.2°. Stenbund.

Station 197. - Lat. 71° 7' N.: long. 170 2l:S' E. ;
d. 138 fuis. (252 m.); b-t. 5. 2 11• Bottom etouy.

Station 198. K. B. 71° 13', 0 . L. 160 52'. 226
Fvn. (4 13 M.). 3.80. Stenbund.

Stat ion 198. - Lat. 71° 13' K.. long. l Î)° [)2' E. ;
d. 226 fuis. (413 m.) : h-t, a.s». Bct tom stony.

Station 199. K. B. 71° 18'. 0 . L . Lio 17'. [d5
Fm. (U{lO 1\1 .). - 0.6°. Sten bun d.

Station 199. - Lnt . 7 10 18' X.. long. 16° 17' E.:
: d. 525 fms. (9GO III.) : h-t. - l u i ". Bot tom etouy.

Stat ion 200. K B. 71° 25', 0 . L . Ibo "H ' . t.i2u
}o" 1 1. (J 134 M.). - I.()". Bru nt , sandboldigt Overgaugs- _~

Ier lI11'd et Uu derlag af merkgra at L er. Nogle sinan Stene.
bestauende nf krystnlliuske Skifcrc . Ii

Stat ion 200 . - Lat. 710 25' K.. long. 1[)0 41' E. :
d. û20 fuis. ( 1134 m.}: 1>.-1. - 1.0". A brown. sabulous
tra nsition clay with l'Il l under layer of dark-grey clan it
coutained a fe \\" pebbles rcrystnllme schiste).

Station 202. - Lat . 71 " 31' .K.. long. )4 0 40' E,:
d. 8U3 fms. 114ti8 m.) : h.-t . - 1.1 ''. Clay (?).

Station 201. K. H. 71o 31', 0 . L . 100 28'. 647
Fvn. ( 1183 1\1.). - 1.1 li . Bru nt , sandholdigt Overg nugs
ler med noget blnagraat I 'n derler. En Sten : Kvnrts.

Station 202. N. B. 710 ill ' . 0 . L . 14° 40'. 803
Fvn . ( 1 4ü~ ) 1.). - 1.1 0. l..P1' (?).

Station 201. - Lat . 71o iW X.. long. H)'> 28' E.;
d. 647 fms. (1183 m.) : b-t . - t .t -, A brown. s..abulous
t ran sit ion clay with n thi n under layer 01' blue clnj ; it

• coutai ned n small frngnu-n t of qua rta.
l
1

Station 203. X. B. 71° HI '. 0 . L. I ~ o M '. 9u l
Fvu. (1li48 l\l .). - 1.5°. E n lideu Pre ve af grea brunt. tint
Üvergangsler. ueusa rtet med H eneyn tH F ar veu. Mauge
Ste ne (reicnde iudt il 3 Gr.). besteaend e af K vnrts. Gueie.
G ranit .

Station 203 . - Lat. 7 1" 31' N.. loug. 13 0 501' E.:
d. 9Ul fms. ( Ili-ll-l m.) : h-t . - 1,:)0. A email sample of
a flue. greyish-brown transition clay. varying in colour; it
conta ined lIl n ll~' pe bbles IWl'igl,iug up to 3 " ) of quartz.
gneiss. granite.

Station 204. K H. 7u " i)7 '~ 0 . L . 13" 34' . 1206
F m . (:!i1l5 1\1 .). - L l v. Hiloouliulc r med noget merkere
brunt L eI'. Jngen Stellt'.

Stati on 204. - Lat , 7no ;17' K.. long. 13 u 34' E .;
d. 12lili t'ms. (2:l 10 Ill .) : IJ A . - 1.1°. Biloculina clay along
with a lit tle dork -brown clny. No pebbles.

Station 205. X. B. 7uo 51'. 0 . L . 13° :-J'. 1287
Fvu. (2354 M.). - 1.2 °. S mukt Biloculmler. 1- 2
Biloculiuer pna heer o-Cm. af deu torrede B uudpro ve.
Mange af Slœgten L i fuola og Glob;fICI';'W. eukl'1tl' nf Nonio
nina. I ugou Stene. Ru Del nf Huudpro ven "ar st n-rkt
oxydcret.

Stat ion 206 . K. ..H. 70 " 45'. 0 . L. 1411 3û'. 1248
F vn. (:!:!8:l M.). - 1.1". Biloculinler. Fn n Bilocul iucr
og Globigeriu(>r. Ingeu StelH'.

Stat ion 205. - Lat. 'ju " rl l ' X.. long. 13- 3' E. ;
d. 12~'j (ms. (23ô-l II I,) : u-t. - 1.2". A fim- snmple of
Biloculina clay (l or :! lli lol1fl i llœ to every 0 cm. of the
drle d sample containiug ruanv shclls of the genern L i tuo7a
ami Globillerinu, and a tcw of tlu- geuus Noniouino. No
pebbles. A portion of this snmplc had undergoue oxidatiou.

j Station 206. - Ltl t. 71)" 45' N.. long. 14 " 36' E.;l d . 124!:l fuis. (2282 m.}; hA . - 1.10 Bi loeuliaa clay con
• tnin iu~ but fel" Bil0<111Î1/lt' :lIul Globiget7t/œ. No Jlt'bbleos.

Stat ion 207. X. B. 70 0 33', .0. L . 15 " 50'. 1111
F m , (2032 )l.). - l.l 0 . B ilocltlinler. Kogl(> 8t(>uc
(wil'ud(' illlit il 0.2 Gr.). bpsta aelldp nf kryst.l11l1lskt" Sk ifere.

station 207. - Lat. 70° 33' K.. long. 10 " OU' E .;
d. JI ll t'ms. (21J3:! m.) : h,-t . _ 1.1°. Biloculinn clny COll
t:tining :l f('w Ilehhll's (wl' ig-hillp' up to ù .2 ") of cr}·st.'ll1ine

• schists .

Station 209. - Lat . 10° 19' K., long. 17° 9' E,;
d. 126 fms. (230 m.): bA. 5.2°. Bottom ston)·.

,
.1'. Station 208 . - L nt. 70 " 21' K, long. I G" 07' E .;

d. 675 fms. (1234 Ill .) : 1,.-1. - l.oo. A bro wn. poroUI>,

sand)' trnnsit ion clo'lJ cOlltainîng man)" pl'bbles (weigliing
1 nI' 10 0 .5 " ). of qunrtz, crysta lli lll' schîsts. horll blpnde (?),
1 and feoldspnr.

1
1260 . L . 1711 9'.Stat ion 209 . N. B. 700 19',

(230 bl.). 5.2' . Suubund

Station 208. .K. B. 7uo 21', 0 . L. 160 57'. 670
l<'nl. ( 1234 :M.). - l. oo. Bruu t 1l0l'ost. slllldhoidigt On'I'- L
gangsler . Mange Stene (\'eiende indt il 0 .0 Gr.), bestaaend e
af KYarts~ kry stallinske Skifel'e, H ornblend e (?) og Feld
spnth.



Station 210. N. B. 7Uo 17', e. L. 170 20' . 137
F vn. (2;' 1 .M.). 13.0°. Stenbund.

Station 211. x. B. 7U lI l b', 0 . L . 1 7 ~ 31' . 129
Fvn . (Zn6 M.). 6.0°. En lidon P reve af grengraa t L er,
gjennemvœvet af Kiselspikuler nf Svampe. :Mange Skal
brudetykker og hele Skaller nf kalkafsondrende Dyr . I ngen
Stene.

Station 212. ~ . B. 71)' 12', 0 . L. 17' 41', 142
Fvn . (260 ) 1.). :').8 ". Sand og LeI' (?).

Station 213. x. B. 70" 23', 0 . L. 2 " 3(1'. 1760
Fvn. (321\.l M.). - 1.2u• Kun Spor nf Biloculiuler, over
veiende g)'aat .fil/t, IlH'I;t' t plastisk LeI' (uuderliggeude Lng].

Station 214. ~. B. 7u o 3n'~ 0 . L . 11 ° 0 '. L750
Fv n. (3200 :M.). - 1.2°. '1'0 Lng i Huudprove u. 0 \'(, l'St
Biloculinler . underst graat tint, meget plastisk LC'r . E n
Sten : krysta llinsk Skifer (veiende 0.3 Gr.).

Station 215. X. B. 7u " 53', v. L. 2° 0' . L665
F m . (3C14;) ~l.) - 1.2". Biloculin1er iued graat Undcrler .

Station 216. x. B. 7uOb::i '. 0 . L . 3° 4U'. 123 1
Fvn. (225 1 :\1.). - l .S". Biloculinlcr 111l'd great Undorlcr.

Station 217. X. B. 7 Ln (r. V. L . b ll 9' . 82H Fvn .
( lb l6 :M.). - t.s-, Snndholdigt Biloculiuler mcd uogle
fao'1 Biloculim-r, Nogle Stene.

Station 2l8. X. B. 7t 0 l ' . V. L . 6° {J' . 968 }'\·D.

(1770 :\1.). - 1.3 11• Biendommeligt, ueusartet, saudboldigt
Bilocnlinler nied nocle fart Hilocnliner. men temmelig mange
Globlgeriner . Et lidct Stykke Stenkul (?).

Station 219. X. B. il U 2', V. L . ÔU 51'. 796 Fm.
(1456 :\L). - 1.2u. Hiloculinlcr merl mange Foramini
ferer. vresentlig Globigeriner.

Station 220. x. B. 711' 2', V. L . 7° 26'. 1275
Fvn. (2332 :\1.). - l .ô' ', Stenbund (P).

Station 221. ~ . B. ïl ° 2'. V. L . 7° 35'. 1060 F m .
(1938 M.). - 1.3". Stenbuud.

Station 222. )j . B. 7 1° 2' , V. L . 7° 46' . 654 F m.
( 1196 M.). - 1.0 0. Stenbnud.

Station 222 a. N. B. 71 0 3', V. L . 70 54' . 144
lI'v8. (263 M.). Gr a.n.sort vulkansk Sand ler.

Station 222 b. N. B. 71° 0 ', V. L . 8° 29'. 20
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Station 210. - Lat. 70 ' II' x ., long. 17° 20' E .;
d. 137 fms. (25 1 m.) ; b.-t. 6.0 °. Bottom etouy.

Station 211 . - L at. 70 ° 15' N., long. 17 11 3 1' E.;
d. 12n fms. (236 m.}; b-t, 6.0 °. A smnll sample of
greenish-grey clay int erwoveu with the siliccous spicules of
s)longes. and coutaiuing lx-aides mail)' frag mente of calcare
ous shells and whole shclls of lhnc-secretiug euiuinls. No
pebbles.

Stati on 212. - Lat. 70 ° 12' X., long. 17" 41' E. ;
d. 142 t'ms. (260 m.) ; b.-t. a.8l!. Sand and clay (?).

St ation 213. -- Lat. 7u o 23' X., long. 2" so: E. ; d.
1760 l'ms. (32 l9 Ill.) ; b-t, - 1.2u. A \'er)' littlc Bilocu
lina clay. the remninder of the snmple consistiug of a fine ,
grey, exceedingly plastic clay (the under lnyeï-).

St ation 214. - L at . 7011 3H' N.. long. 1)'. 0 ' ; d.
17W t'ms. (3t()() m.); h-t, _1.2°. T wo layers ; the upper
Biloculina d a)', the under ft tine, ,q)'ey , exceedingly plastic
clay ; the sample contained a small frngmvut of crystal
line schist, weighiug 0.3 "' .

Station 215. - Lat. 71)1' 53 ' X., long. 2" 1) ' W.; d.
166b t'ms. (3045 Ill.) ; b.-t. - 1.2 11. Hiloculiua clny with a.
gl'ey nudcr layer.

St ation 216. - Lat . 70 1) 58' X., 101l!!. 3 " 40 ' W.;
d. 123 1 t'ms. (22b1 m.}: b.-t. - Ld «. Biloculinn clar witb
a grey under layer.

Station 217. - L at . 7 l " IJ' X., 101l1!. ;)" U' W.; d.
829 t'ms. (1:)16 m.}; b.-t. _ . 1.311• A browu . sabulous clay
contaiu iug a fe\\" Bûoe ûinœ and a few pebbles.

Station 218. - Lat. il o l ' X., 101lg. H" 0' W. ; tl,
968 t'ms. (177U m.) ; b-t , - 1.3". A peculim-, heterogene
0 \15, brown. sandy clay contaiuing a few Biloculmœ and a
good many Globigerinœ; nlso a small fragment of coal (?).

Station 219. - L at. 710 2' x. long. ij O 51' W.; d.
79G t'ms. (1406 m.} ; li-t, - 1.2°. Bilocnliun clay con
tain ing ma ny Fommiuife re, ch iefly Globi,geriJlœ.

Station 220. - Lat. 7 1° 2' X.. long. 7 1) 26 ' W.;
d, 127b fms. (2332 m.) : LA. - 1.:') \1 . Bcttorn stony.

St ation 221 . .- L at. 71 11 2' N., Jong. 7° 35' W.; d.
1060 fms. ( 1938 m.) ; b-t. - 1.3 11. Bcttom stony.

Station 222. - Lat. 71° 2' N., long. 7' -16' ' V.;
d. 654 fms. (1196 m.}; b.-t. _ LOII. Bot1om stony.

Station 222 a. - L at . 71° 3' N., long. 7° 54' W .;
d. 144 fms. (263 m.). A greyish-b1ack, volcanic, sabulous clay.

Station 222 b. - L at. 7111 0' N., long. 80 29' W.;



Fvn. (37 M.). 1.2°. Graasort vulkansk Sandler.

Station 223. N. B. 70° 54', V. L. 8° 24'. 70 Fvn.
(128 M.). - 0.6°. Graasort, lest LeI'. Nogle Stene,
vœsentlig bestaaende af basaltisk Lava.

Station 224. N. B. 70° 51', V. L. 8° 20'. 95
Fvn. (174 M.). -0.6°. Graasort, vulkansk Sand og Sandler.
Fua Stene. Mange smaa Brudstykker af lysgrent Olivin.

Station 225. N. B. 70° 58', V. L. 8° 4'. 195
Fvn, (357 M.). - 0.6°. Graasort vulkansk Sandler (lig det
foregaaende). Ingen Stene.

Station 226. x. B. 70° 59', V. L. 7° 51'. 340
Fvn. (G22 M.). - 0.6°. Graasort, vulkansk ~amlleT.

Station 227. K B. 71 ° 13', V. L. 7° 33'. 1040
Fm. (1902 M.). - 1.5°. Merkbrunt Ler.

Station 228. x. B. 71° 12'. V. L. 8° 9'. 933
Fvn, (1706 M.). - 1.5°. Stenbund.

Station 229. N. B. 71 ° 12', V. L. 8° 55'. 732
Fvn. (1.339 M.). - 1.3°. Merkbrunt LeI'. Ingen Bilo
culiner og faa andre Foraminiferer. Nogle smaa Stene,
vœsentlig bestaaende af vulkanske Slakker med O1ivin.

Station 230. N. B. 71 Il 16', V. L. 9° 10'. 854 Fvn.
(1562 .M.). - 1.3°. Morkbrunt Ler. Et Par Stene
(veiende indtil 1.5 Gr.), bestaaende af basaltisk Lava.

Station 231. N. B. 71 ° 21', V. L. 9° 2.3'. 1032 Fvn.
(1887 .M.). - 1.3°. Haardt, lysbrunt, uensartet Ler.
Faa Biloculiner, nogle Globigeriner. Ingen af Slœgten
Liiuola, Flere smaa Stene (veiende indtil 0.3 Gr.), be
staaende af K varts, Sandsten (?).

Station 232. N. B. 71 0 10', V. L. 8° 48'. 780
Fvn. (1426.M.). - 1.3°. Blanding af brunt og graat LeI'.

Ingen Stene.

Station 233. N. B. 71 ° 8', V. L. 8° 46'. 580 Fvn.
(1061 .M.). - 1.4°. Gulbrunt Ler.

Station 234. N. B. 71 ° 6', V. L. 8° 38'. 259
Fvn. (474 M.). - 1.0°. Graasort, tung Sandler, Flere
Stene (veiende indtil 0.3 Gr.), bestaaende af vulkanske
Slakker, pores, basaltisk Lava.

Station 235. N. B. 70° 59', V. L. 8° 55'. 98 Fvn.
(179 .M.). 0.0°. Stenbund.
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d. 20 fms, (37 m.): b.-t. 1.2°. A greyish-black, volcanic
sabulous. clay.

Station 223. - Lat. 70° 54' X. long. 8° 24' W.;
d. 70 fms. (128 m.): b.-t. - (J.6 n• A greyish-black, fri
able clay containing a few pebbles, chiefly of basaltic lava.

Station 224. - Lat. 70° i'l1' N., long. 8° 20' W.;
d. 95 fms. (174 m.); b.-t. -O.Go. Greyish-black, volcanic
sand and sandy clay containing many small fragments of
olivine. but very few ether pebbles.

Station 225. - Lat. 70° ;)8' N., long. 8° 4' W.;
cl. 1!:J5 fms. (357 m.}; b.-t. -0.6°. A greyish-black, volcanic
sabulous clay similar to the foregoing. No pebbles,

Station 226. - Lat. 70° i)~)' N.. long. 7° 51' W.;
d. 340 fms. (l.i22 m.): b.-t. - O.lîO. A greyish-black, vol
canic, sabnlous clay.

Station 227. - Lat. 71° 13' ~., long. 7° 33' W.;
d, 1040 fms. (HIU2 m.); b.-t. - 1.5 '', A dark-brown clay.

Station 228. - Lat. 71" 12' N., long. 8" !:J' W.;
cl. 933 fins. (170G m.); b.-t. - 1.5°. Bottom stony,

Station 229. - Lat. 71° 12' N., long. 8° 55' W.;
d. 732 fins. (1339 m.); b.-t. - 1.3". A dark-brown clay
containing a very few Foraminifera (no Biloculinœ] and a
few pebbles, chiefly of scories with olivine.

Station 230. - Lat. 71° 16' N., long. 9° 10' W.;
cl. 854 fms. (1562 m.}; b.-t. - 1.3". A dark-brown clay
containing one or two small fragments (weighing 1.51"') of
basaltic lava.

Station 231. - Lat. 71 u :21' ~., long. !:J ° 23' W.;
d. ]U32 fms. (1887 m.): b.-t. - 1.3°. A hard, light-brown,
heterogeneous clay containing: - Very few Bilocuiinœ ; a
few Globiqerinœ (none of the genus Lituola}; divers pebbles
(the largest weighiug 0.3 !l'') of quartz, sandstone (?).

Station 232. - Lat. 71° 10' N., long. 8° 48' W.;
d, 780 fms. (1426 m.); b.-t. - 1.30. A mixture of brown
and grey clay. No pebbles.

Station 233. -- Lat. 71 o W X, long. 8° 46' W.; d.
58U fms. (l061 m.); b.-t.- 1.4°. A yellowish-brown clay.

Station 234. - Lat. 71 ° 6' N., long. 8° 38' W.;
d. 259 fms, (474 m.); b.-t. - 1.0°. A greyish-black, heavy,
sabulous clay containing divers pebbles (the largest weigh
ing 0.3 Y"), of scoriœ, and porous, basaltic lava.

Station 235. - Lat. 70° 59' :N., long. 8° 55' W.; d.
98 fms, (179 m.): b.-t, 0.0°. Bottom stony,



Slallon 236.
Fm. (280 M.).
I ugen Sten e.

X. B. 700 58'~ V. L . 9 ° 2'. 156
G1'3nS01't vulkansk Sandler (lig 234).
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Station 236 . 
d. 156 fms. (285 m.).
cley similar ta tbat
pebbles.

L at. 70 ° 58' N., long. 9 ° 2' W.;
A greyish-bleck, vclcanic, sabulous

brought up at Stat ion 234 . 1\0

Slallon 237. N. B. 70" t l '. Y. L. 10' 10'. 263
Fm. (-181 :\1.). -u.3°, Bruut, lest. sandholdigt Ler.
Mange Stene. bestaaende nf Olivin. Lava og smukke K r)"
sta ller nf Ang it . 1 Skrabe u fuudtes l'Il Mœllgdt' StE'IW :
K varts. Gluume rskifer mcd L nv paa Overâ aden. sort L ava
med Feldspath-Krystallcr. do. do. meJ. sman. l'Ulule. tomme
Bbereruui ( d t' lIIIC Sten var l'und). gron kloritisk Skifer med
Kispunkter. Lava med Ol i\'ÎII . Au ortbit (?). Augit og H orn 
blende ; sor t. f..'l"t Larn med P unkter nf Magnetj eru , brun,
t:et L am . Mnndelsteu. brun La va med Rustpunkte r, grov
koruig Gr:mit o~ krystalliuske Skifere . Destoruden fandtes
i Skmbeu 1ll :l 11:!t' smukke K rvs tnller nf Augit . Hom bleude
og Oliviu.

Station 237 . - Lat. 70° .lI' N., long. 10' lU' W.;
263 fms. (481 m.l ; b-t . - 0 .:-1 0.. A brown, sabnlous, fri 
able clay cou tal ning ll13 llJ particles of olivine and benut iful
crystals of auai te. T he drcdge brougbt Ill> great numbere
of pebbles. as quar tz, mion-schist coated 0\'t'1' with lichen
black lava with crystals of foldspar, black Java. with small
ro uud. empty vesicles {this frag ment was globular in
fon n). green chlorit ic schist with pyrit ic granules, lavn witb
olivine, nnorthite (?). aug:ite, hornblende. black compact
lam with grains of magnetite. brown compact lava. arnyg
dnloid. bro wn lnva with specks of rn st, conrse-grain ed gm
uite. and crystalliue schiste. ) [oreOl·E." 1'. the dredge contained
man)' bcautiful ci-ystals of augite. horn blend e, :md olivine.

Station 238 .
(1045 ~l. ) .

x, Ji.
_ Ll O.

7Un 13', V, L .
Biloculinle r (?).

10° M '. 84:) Station 238. - Lat . 70" 13' K, long. WU :)4' W.;
d. 845 fms. ( Hl·H) m.}; b.·t. - 1.1 0. Biloculina clny (?).

Slal ion 239. x . Ji.
F m . ( 1~120 Mo). _ I.UO.

G9 ° 35'. Y. L. 11° 13'.
Lysbruut Biloculiuler .

Stat ion 239. - Lat. 1;9" 3il' K , long. I l u 13' W.:
d. 1050 fms. ( 1921' m.}; h-t, - to-, A Iight-browu Rila
culinn clny.

Station 240 . x, B. 69° 2'. Y. L. I l ° 26'. 1004
Fm. (1836 1\1.). - LI li. Lysbrunt Biloculiuler med en
Mœngde forskjelligo F orn minifcrer. vœsentlig Globigerin er.
E t Pur gnnske smna St~I1l'. bestnnende nf mark Km rts
(rei ende iudt il v. I Gr.).

Station 241. X. B. es- 41' . Y. L. 10° 54' . 1119
Fvn. (2046 M.). - 1.4°. Smukt . lysbruut Biloculmler
(l ig det Icregaacnd e} med ~II ) 1:Pngdp Fommiuiferer, E n
gnnske liden Sten (veiende omtrent Il.u2 Gr .).

Stat ion 242. N. 13. (ja" 3ll'. V. L. 8° 40'. 1033
F \'I1. ( 1889 .:\1.). - 1.3". Biloculinle1'. noget gl'o\'kornigt ,
faa Biloculiller. men mallge Ulobige1'illel·. I ngl'Il uf Slœgten
LifrlOla, mllugt' NoniolliJiU.

Station 240 . - Lat. 69° 2'~ .. long. 11 ° 2G' W.;
d. 1044 fins. (1836 Ill.) ; h.-t . _ 1.1°. A ligbt-browu Bila
cnlina clay containiug gl'cat unmbers of F onuuinifern , chietlj
Glob-ig8li llœ, and OIlP or two fine pnrti cles of qua rtz. t he
largest weighing U.l r,

Stati on 241. - Lat. 68° 41' N.. long. 10° 5-1 ' W.;
d. 1119 fms. (2U! 6 ru.}; h.•t. - 1.4 0• A fine 5alUJlI(' of
light-brown Biloculina clay. similar ta the foregoiug. con
taiu illg grl?:'!t lIl1mbers of }<~or3 lUinifera, :I.lld li. smalt pebble.
weighing ahout 0.027'

Stati on 242. - L at. 68 ° 36' N., Joug. 8" 40' W .;
d. 1033 fms.(1889 m.) ; hA . _ 1.30. A somewhat coarsel)'
granulated Biloculin:'! clnJ colltaill Îllg man)' Globig8l'Î1UB
and NmlimlÎJlœ, but \'el)' few BilOCldinœ,. the genu s Litlwla
WflS Ilot rf'prCS<'nt<-d .

Stat ion 243. N. B.
Fm. (25aR :'.1.). _ UJo.
millifen·t .

68 0 32'. Y. L. {i D 2û·. 1386
Biloculinl('l' Ilwd mange }<'ora·

Stat ion 243. - Lat. G8 " 32' ~ .. long. GO 213' " ..;
l1. 1385 fm~. (2il33 m.); hA. _ 1.3°. Biloculill:'! clay cou
ta illing lIl::\uy F ornminifl'1'a .

Station 244. N". 1l m~ (l 28'. Y. L . 4" 17'. 19:)1
Fm. (3b6fol :'.1.). - 1.3°. Biloculillier. lig det fOI'l."gaaendl.".
At' Foraminit'er('r fandte-s l"œsent lig Globigeriner.

Station 245. N. B. 6l'jD 21'. Y. L. 2° 5'. 2005
F m . (3667 1\1.). - I.4 D• 1 Bilocul inl('r fra denne Sta·
t ion fandtes t'li Lagdannelse ; dt't ,nerste Las af Bundpre
ven var et )'derst fint, plast isk, brunt LeI' uden F oramini.
fere r. Det underste L ag best od af lysere brunt, 1'01'0st

Stat ion 244. - Lat. mso 28' X., long:. 4 ° H ' W.;
d. 1951 l'ms. (3568 m.) ; hA . - 1.3°. Biloculina clay con·
t.'"tining many lo'oraminifel'a. chiefly Globigerinœ.

Station 245. - Lat. 68° 21' N'., long. 2° 5' W.;
d. 2005 fms. (3667 m.) ; b.-t. - 1.4°. T he sample of Bilo
cuHna clay that came up at tbis Stat ion, wns in t\\'o layers ;
the upper a brown. exceedingly fine and lilast ic claYl without
an)' FOl'amillifera , th e under a Iighter hm wn, porous clay



Ler med en Mœngde Globigeriner, Biloculiner og andre
Foraminiferer.

Station 246. N. B. 68° 14', 0. L. 0° 6'. 1592
Fvn, (2911 M.). - l.3°. Biloculinler med to Lag, lige
som det foregaaende. Ingen Stene.

Station 247. N. B. 68° 5', 0. L. 2° 24'. 1120
Fvn. (2048 M.). - l.2o. Biloculinler.

Station 248. N. B. 67° 56', 0. L. 4° 11'. 778
Fvn. (1423 M.). - 1.4°. Biloculinler.

Station 249. N. B. 68° 12', 0. L. GO 35'. ' 1063
Fvn. (1944 M.). - l.3°. Biloculinler med noget morkere
brunt Ler.

Station 250. N. B. 68° 10', 0. L. go 20'. 1150
Fvn. (2103 M.). - 1Ao. To Lag i Bundpreven, everst
lysbrunt Overgangsler, underst graat Ler. Ingen Bilocu
liner. Mange Stene, vœsentlig bestaaende af krystallinske
Skifere.

Station 251. N. B. 68° 6', 0. L. 9° 44'. 634
Fvn. (1159 M.). - l.3 0 • To Lag i Bundproven. 0verst
sandholdigt, brunt Overgangsler med nogle Biloculiner og
Globigeriner. Mange Stene (veiende indtil 1 Gr.), be
staaende af Gneis, Feldspath, K varts.

Station 253, Vestfjorden. 263 Fm. (481 M.). 3.2°.
Graagrenligt, fast og ensartet Ler. Ingen Stene.

Station 254. N. B. 67 o 27', 0. L. 13° 25'. 143
Fvn. (262 M.). 5.80. Ensartet, graat Ler. Flere
Stene.

Bundprsver fra 1878.

Station 255. N. B. 68° 12', 0. L. 15° 40'. 341
Fvn, (624 M.). 6.5°. Blaagraat Ler med en Mœngde
uorganiske Dyrelevninger. Ingen Stene.

Station 256. N. B. 70° 8', 0. L. 23° 4'. 225
Fvn. (411 M.). 4.00. Graagront, ensartet Ler. Faa Stene
(veiende indtil 0.2 Gr.), bestaaende af Kvarts og krystal
linske Skifere.

Station 257. N. B. 70° 4', 0. L. 23° 2'. 160
Den norske Nordhavsexpedition. Schmelck: Chemi.

25

containing great numbers of Globigerinœ, Biloaulinœ, and
other Foraminifera.

Station 246. - Lat. 68° 14' N., long. 0° 6' E.j
d. 1592 fms. (2911 111.); h.-t..- - 1.3°. A sample of Bilo
culina clay in two layers, like the foregoing. No pebbles.

Station 247. - Lat. 68° 5' N., long. 2° 4' E.; d.
1120 fms. (2048 m.}; b.-t. - 1.2°. Biloculina clay.

Station 248. - Lat. 67° 56' No, long. 4° 11' E.;
d. 778 fms. (1423 m.); b.-t. - 1.4°. Biloculina clay.

Station 249. - Lat. 68° 12' 1\., long. GO 35' E.;
d. 1063 fms. (1944 m.); h.-t. - l.3 0 • Biloculina clay along
with a little of a darker tint.

Station 250. - Lat. 68° 10' N., long. 9° 20' E.;
d. 1150 fms. (2103 m.); b.-t. - 1.4°. Two layers, - the
upper a light-brown transition clay. the under a grey clay,
containing together many pebbles, chiefly of crystalline
schists. No Bilomlinœ.

Station 251. - Lat. G8° G' N., long. 9° 44' K; d.
G34 fms. (1159 m.); h.-t. - 1.3°. 'I'wo layers, - the upper
a brown, sahulous transition clay containing a few Bilocu
linœ and Globigerinœ and many pebbles (the largest weigh
ing 1 il r ) of gneiss. feldspar, quartz.

Station 253 (Vestfjorden). - D. 263 fms. (481 m.);
b.-t. 3.2°. A firm, greyish-green, homogeneous clay. No
pebbles.

Station 254. - Lat. 67° 27' N., long. 13° 25' R;
d. 143 fms. (262 m.); b-t, 5.80. A grey, homogeneous
clay containing divers pebbles.

Samples of the Bottom (1878).

Station 255. - Lat. 68° 12' N., long. 15° 40' R;
d. 341 fms, (G24 111.); b.-t. 6.5°. A grey clay containing
great numbers of inorganic animal romains. No pebbles.

Station 256. - Lat. 70° 8' N., long. 23° 4' E.; d.
225 fms. (411 m.): b.-t. 4.00. A greyish-green homogene
ous clay containing a few pebbles (the largest weighing
0.2 gr) of quartz and crystalline schists.

Station 257. - Lat. 70° 4' N., long. 23° 2' E.;
4
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Fvn. (293 M.). 3.9°. Ensartet , graat Ler. Ingen
Stene.

d. 160 l'ms. (293 m.) ; b.-t. 3.9 °. A grey ~ homogeneous
clay. No pebbles.

Station 258. X B. 70° 13', 0 . L. 23 ° 3'. 230
Fvn . (42 L M.). 4.00. Grsngraat L eI'.

Station 258. - Lat. 70° 13' N., long. 23° 3' E.;
d. 230 fins . (421 m.) ; b.-t . 4.0°. A greenish-grey clay.

Station 259. X B. 70° 49', 0 . L. 25° 59'. 80
Fvn . (146 M.). 4.1°. En liden Preve nf grsngraat Ler,
lignende Rhnbdamminalere t, En Mœngde Dyrelcvninger:
Komller, Skaller al' Slœgten Asfarfe og Rpr al' Anneliùer
(Spiochefopfen u;) . Mange Stene, bestanend e af Kvnrtsit,
Glimmeeskifcr med Granet, Gneis, Granit.

Station 259. - L at.. 70° 49' x., loug. 25 ° 5\)' R ;
d. 80 fms. (146 m.) ; b.-t. 4.1°. A small semplc of green,
glistenin g R habdruurnina eloy contaiuing great numbers of
animal romains, as coral, sbells of the gemls Astarte and
t ubes of Anuclids (Spiochefo]Jferus); nlso many pebbles, ecu
sisting of quartzi te, mica schist with gam ets, gneiss, granite.

Station 260. N. B. 7U' 55', 0. L. 26" 11'. 127
Fvn. (232 )1.). 3.5 u• L er.

Station 260 . - L at.. 70° 65' X., long. 26° 1l ' E .;
d. 127 t'ms. (232 m.) '; l i-t. 3.5 °. Bottom clay.

Station 262. X. B. 70 ° 3G', 0 . L. 32° 35'. 148
F vn. (271 M.). U lo. Brunt, ensartet Sendl er. Ï ngen
Stene.

Station 261.
Fm. (232 :II .).
Stene.

N. R. .70 u 47 ',
2.8°. Ensartet,

l
,

0 . L . 28° 30'. 127
lysgraet Ler. I ngen Î!

li
Il
"
1

Station 261. - L at . 70° 47' X., long. 28 (1 30' K ;
d. 127 l'ms. (232 m.} ; b-t, 2.8°. A Iight-grey, homog ène
ons clay. Xo pebbles.

Station 262. - Lllt. 7(,° 3G' X .~ long. 32 ° 35' E .;
d. 148 lins. (271 ru.) ; b.-t. I.Ho. A brown. homogencous,
sandy clay. Xo pebbles.

Station 263 . N. B. 70° 44', 0 . L. 34 ° 14' . 121
F vn. (221 M.). 1.9 0. Granliggrnat, temme1ig fast L er .
Ingcn Stene.

Station 263. _ . Lat. 70° 44' N.. long. 3·P 14' E. ;
d. 121 l'ms. (221 m.) : b.-t. Ulo. ~\ greenish-grey , com
pamtively firm clay. :\0 pcbbles.

Station 266. - Lat. 7 1<l 27' N.. long. 35 ° 09' E .;
d. 130 fms. (238 m.} : b.-t. 0.6°. 'Iwo layers , - the upper
consisting of a little grccnisb-ercy Rhabdannuina clar, the
under of a. firmer grey clay ; this sample coutained many
Annelids (Sp/ocheto]Jter1/s).

Station 264. - L at. 70° 56' X.. long. i.\ôo 37' K ;
d. SÜ t'ms. (157 m.) ; b-t , U Jl'. A friable, grcenish-ercy
Rh abdammina clay, witli a thin nnder layer of a somewhnt

'1 firmcr P '''Y d ay.

Station 264. ~. B. 70° 5G', 0 .L. 35° 37'. 86
Fm. (167 :M.). U )o. J~ost, grsngraat Rhabdammiu alcr
med noget fusterc, grant Underl er.

Station 266 . X. B. 71° 27', 0. L , 35 ° 3lY. 130
Fvn. (238 M.). 0.6°. 0" erst i Bundpraven et tyndt Lng
nf grongruat Rhabdaruminnler , uuder great, fastere L eI'.
Mange Anuelider (Spiochefopfents).

Station 261. X. B. n o 42', 0 . L. 37 ° 1' . 148
Fvn. (271 1\1.). - 1.4°. Lost Rhabdamminnler med noget
grant Underler. Mange Annelider og Skallcr af Slœgten
Astarfe. In gen Stene .

Station 261. - L at . 71° 42' X., long. 37° l ' K ;
d. 148 fuis. (271 m.}; b-t , - 1AO. A friable Rhabl1:111.1~

mina clay on a thin layer of gre~' clay, containing many
Annelids and shells of the geuus Asuute. ~o pcbbles.

Station 268. S . B. 71° 36', 0. L . 3Go I f:!' . 130
Fvn. (238 M.). - 1.0°. Lost Rhabdammiualer.

Station 26 8. - L at. 71u 3G' X. ~ long. 30 ° 18' E. ;
d. 130 l'ms. (238 m.); b.-t. _1.0 °. A friable Rhnbdnm
mina clay.

Station 269. X. H. 72° u, 0 . L. 36° ,lU'. i ss
Fvn. (252 :\1,). - 1.2°. Rh abdamminaler (ligner 2G4).
Mange Annelider. Smaa Stykker af Stenkul. I ugen
Stene.

Station 269. - L at. 72° 11' ~ . , long. 36° 4ù' K ;
d. 138 fms. (252 m.) ; LA . - 1.2°. Rhabdamminu clay
(similar to the sample brought up at Station 264) con
tain ing small fragments of coal, but no pcbbles.

Station 270. N. B. 72° 27', 0. L. 35 u l '. 136
F m. (249 M.). 0.0 °. Ensartet, grengraat Rhabd nmmina
1er. Mange An nelider. I ngen Stene.

Station 270. - Lat, 72° 27' N., long. Hio l ' E .;
d. 136 l'ms. (249 m.) ; b-t. 0.0 °. A greyish-green , homo
geneous Rh abdammina clay containing man)' Annelids. ~o

pebbles.



Station 271. N. B. 72° 38', 0. L. 33° 50'. 160
Fvn. (293 M.). 0.7°. En liden Preve af ensartèt, gran
graat Ler. Mange Annelider. Ingen Stene.

Station 272. N. B. 73° 11', 0. L. 33° 3'. 113
FVn. (2U7 M.). 1.5°. Gr0ngraat Rhabdamminaler med
noget fastere graat Underler. Nogle Stene (veiende indtil
1.0 Gr.), bestaaende af mork Kalksten.

Station 273. N. B. 73° 25', 0. L. 31 ° 30'. 197
Fvn. (3GO M.). 2.2°. Grenliggraat Rhabdammina-Ler.
Mange Slmller (Asiarte). Mange gauske smaa Stene,
hovedsagelig bestaaende af K varts.

Station 274. N. B. 73° 46', 0. L. 31° 16'. 182
Fvn. (333 M.). 0.0°. Graagrent Rhabdammina-Ler.
Mange Stene (veiende indtil 0.5 Gr.), bestaaende af Sand
sten.

Station 275. N. B. 74° 8', 0. L. 31° 12'. 147
Fvn. (26\:1 M.). - 0.4°. Grengraat Rhabdammina-Ler.
Mange Stene (veiende indtil 3 Gr.), bestaaende af oxyderet
og forvitrende Sandsten, nogle smaa Stykker af Stenkul.
I Skraben fandtes: Haard sort Lerskifer, Stenkul, graa
Sandsten, Granit, Lerboller, Amfibolit, kornig Kalksten og
Kvartsit.

Station 276. N. B. 74° 5', 0. L. 27° 39'. 220
~'vn. (402 M.). 0.9°. Graat Ler. Ingen Stene.
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Station 271. - Lat. 72° 38' N., long. 33° 50' E.;
d. 160 fms, (293 m.): b.-t, 0.7°. A small sample of
greenish-grey, homogeneous clay containing numerous Anne
lids. No pebbles.

Station 272. - Lat. 73° 11' X, long. 33° 3' E.;
d. 113 fms. (2U7 Ill.); b.-t. 1.5°. A greenish-grey Rhab
darnmina clayon a thin layer of firmer grey clay, con
taining a few pebbles (the largest weighing 1.0 gr) of dark
limestone.

Station 273. - Lat. 73° 25' N., long. 31 o 30' E.;
d. 197 fms, (300 m.}; b.-t. 2.2°. A greenish-grey clay
containing many calcareous shells (Astarte) and many ex
ceedingly fine pebbles, chiefly quartz.

Station 274. - Lat. 73° 4G' N., long. 31° 16' E.;
d. 182 fins. (33;3 m.); b.-t. U.UO. A greyish-green Rhab
dammina clay containing many pebbles (the largest weigh
mg 0.5 Y''), exclusively saudstono,

Station 275. - Lat. 74° 8' N., long. 31 ° 12' E.;
d, 147 fms. (2G9 m.); b.-t ..- 0.4°. A greyish-green Rhab
dammina clay containing many pebbles (the largest weigh
ing 3 Y'') of oxidizad and disintegratcd sandstone, and a few
small fragments of coal. 'l'he drcdge brought up fragments
of a hard, black argillaceous schist, of coal, grey sandstone,
granite, amphibolite, granulated limestone, quartzite, and
lumps of clay.

Station 276. - Lat. 74° D' x, long. 27° 39' E.;
d. 22U fms. (402 m.); b.-t. 0.\:) 0. A grey clay. No pebbles.

Station 277.
Fvn. (411 M.).
N ogle Stene.

N. B. 74° 3', 0. L. 25° 43'. 225
1.0°. Grongraat Rhabdanunina-Ler.

Station 277. - Lat. 74 0 3'
d, 22:) fms. (411 m.); b.-t. 1.U 0.

No pebbles.

N., long. 25° 43' E.;
A greenish-grey clay.

Station 278. N. B. 74° 1'. 0. L. 22° 27'.
Fvn. (421 M). 0.9°. Grangraat Rhabdammina-Ler.

230 Station 278. - Lat. 74"
d. 230 fms. (421 m.); b.-t, O.B".

l' X., long. 22° 27' E.;
A greenish-grey clay.

Station 279. N. B. 74° 15', 0. L. 20° 48'. 79
Fvn, (144 M.). 1.0°. Grongraat, uensartet Rhabdammina
Ler. Mange Koraller og Skjœl. Nogle Stene (veiende
incltil 0.5 Gr.), bestaaende af Kvarts, Sandsten.

Station 280. N. B. 74° 10', 0. L. 18° 51'. 35 Fvn.
(G4 M.). 1.1° Bundpreven bestod hovedsagelig af lVIusling
skaller med noget grengraat Ler.

Station 281. N. B. 74° 3', 0. L. 17° 18'. 115 Fvn.
(210 M.). 2.20. Brunt Sandler og graat Ler. Nogle
Stene (veiende indtil 0.1 Gr.), bestaaende af Kvarts, Sand
sten.

Station 282. N. B. 73° 53', 0. L. 15° 36'. 457
Fvn. (83G M.). - 0.9°. Grengraat Ler.

Station 279. - Lat. 74° 15' N., long. 20° 48' E.;
79 fms, (144 m.); b.-t. 1.0°. A greenish-grey clay con
taining many shells and fragments of coral; likewise a
few pebbles (the largest weighing 0.0 gr) of quartz, sand
stone.

Station 280. - Lat. 74 0 lU' S., long. 18° 51' E.;
d. 35 fms, (G4 m.); b.-t. 1.10. 'l'his sample consisted
chiefly of muscle-sliells along with a little greenish-grey clay.

Station 281. - Lat. 74° J' N., long. 17° 18' E.;
d. 115 fms. (210 m.); b-t, 2.20. A brown, sabulous clay
and a grey clay containing a few pebbles (the largest
weighing 0.1 gl') of quartz, sandstone.

Station 282. - Lat. 73° 53' N., long. 15° 36' E.;
d. 457 fms. (836 m.); b.-t, - 0.9°. A greenish-grey clay.

4*
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Station 283. N. B. 73° 47'1 .0. L . 14° 21' . 767
F Vn. (1403 M.). - 1,40. Brunt Overgangsler med lidt
graat Underler. Ingen Stene.

St ation 284. N. B. 73 ° l ' , 0 . L. 12° 58'. 8lJO
F vn. (14.63 .\1.). - 1.3°. Brunt Orergangsler med lidt
mcrk graat Underler. I ngen Stene.

Stati on 28 5. X. B. 73° 6'. .0. L. 110 06'. 1024
Fm. (1873 ,M.). - 1.3°. Brunt Üvergnngsler 11100 great
Underler . 1 ù('t graa Ïluderler to Stem' : Snndsteu {veiende
indtil .. Gr.).

Sta tion 286 . x. B. 72° 57', 0 . L . 140 32'. 447
F vn. (817 .M.). _ 0.8 °. Great Ler med mange Stene
(veiendc indtil 1 Gr.), bcstenende af Kvarts, F eldspath,
Sandsteu. 1 Skrabeu fandtes mange tilrundede Stene :
Hombleudeskifer. gma Kalksten. Gneisgrnnit, Gneis, Le
bradorsten.

Station 287. N. B. 72° 52' , .0. h 15 ° 19'. 249
F m . (455 M.). t .th . Gronliggraat Ler med lidt bruut
Sandler. M llllg"l' Stene (veieude indt il 4 Gr.), bestaaende
al' Saudsten, Granit, Kvartsit.

Station 288 , X. B. 72° 46', 0 . L. 17' 50'. 216
Fv n. (393 },1.). 2.4 0. Ensartet , brunt Overgangsler nied
noget grant Uuderl er. N'agie fau Stene (veiende iudt ü 0 .5
Gr.), bestaaende al' 1I101'k c krystalliuskc Skifere .

Station 289 . N. B. 72° 41' , O. L . 20 ° 18'. 219
Fm. (400 ),1.). 2.U o. Grongrae t. haardt LeI'. I ngeu
Sten e.

Station 290. N . B. 72° 27', 0 . L. 20 ° 51'. H11
Fvn . (349 M.). 3.:')°. E nsartet, brunt Saudl er rued lidt
markgmat LI'}'. Faa og ganeke SIUM Stene (reiende indtit
0.3 Gr. ), bestonende af krjstalliuske Skifere.

Station 291. N. B. 71° f>4. ·1 0 . L . 21° 57' . 194
F vn. (355 M.). 3.0 ". Graat, sandboldigt LeI'. Ingen
Stene.

Station 283. - Lat. 73° 47' N., long. 14 ° 21' E .;
d. 767 fms. (1403 m.) ; b-t. - 104 °. A brown transition
clay on a tbin layer of grey clay. No pebblcs.

Station 284. - Lat. 73 ° l ' N ., long. 12° 58 ' E. ;
d. 800 fms. (14.63 m.) : b-t. - 1.3 A• A brown transition
clar on a thin layer of derk-grey clay. No pebbles.

St ation 28 5. - Lat. 73° 6' X., long. I l° 56' E .; d.
Hr14 Ims. (1873 m.) : b.-t, - l.3 °. A brown transition
clar on a layer of gre)" clay. the lat ter couteiuine two
pebbles of saudsto ne (the largest weighing 4,r).

Stati on 286. - Lnt. 72° 57' :N . ~ long. 14ft 32' E .;
d. 447 fms, (817 m.) : b-t. - 0.8°. A grr}' clay couta iu
ing mauj- pebbles (the lnrgest weighicg 2" ) of quartz, feld
spar. s audstone. 1'1J(' dredge brought np numvrc us pebbles
of hornblende schist, gr!!)" limesto nc. gneiss-gr/mite, gneiss,
labra dor-stoue.

Stat ion 287. - Lat. 72° 52' :N., long. 15° Ig' E .;
d. 249 fms. (455 m.) : b-t , 2.9°. A greeuish-grcy clay
along witli a l it tle brown. sabulous clay coutainin g together
man)' pebbles (the largest weigbing 4" ) of sundstonc. gra nite,
quartzite.

Station 28B. - Lat . 72 u 46' N., long. 17° 50' K ;
d. 21fl fms. (393 ru.} ; b-t, 2.4°. A bro wn, bouiogeneous,
transition clar on a thin layer of grey clay, containing a
Iew pcbbles (the Iarg est weigbing O. :>" ) of dark crystalline
sohists.

Station 289. - Lat. 72 Q 41' x., long. 20 ° 18' E .;
d. 219 fms. (400 ru.}; b-t, 2.0 °. A hard, greenlsh-grcy
clay. 1'\0 pebbles.

Station 290. - Lat. 72° 27' N., long. 20 ° 5 1' E .;
d. 191 fms. (349 m.) : b-t. 3.5°. A b1'o\\'I1, homogeueous,
sandy clay along with a littl e da rk-grey clay, contaiuing
togetber a fel" pebbles (the largest weighiug 0.3" ') of cry
stal line schiste .

St at ion 291. - Lat. 71° 54.' N., long. 21° 57' E. ;
d. 194 fms. (355 m.) : b -t . 3.0°. A grey, sabulous clay.
Xo pebbles.

Slalion 292. X. B. 71' 2U·. D. L.
Fvn. (3~)5 )1. ). 3.7". Brunliggm at L eI'.
F oraminiîerer.

22° 59'. 216
I ugeu synlige

St ation 292 . - Lat. 7 10 20' S .. long. 2t IJ 5:)' E .;
d. 216 fms. (395 m.): b-t. 3 .7°. A brownish-grcy clay. in
which no Fora minifera could he detected.

Station 293. N. B. 71° 7'1 0 . L. 21° 11'. 95
F vn. (174 M.). 5.1°. Saudboldigt, great (?) Ler.

Station 294. N. B. 71° ab '. 0 . L. l b ' Il ' . 637
Fm. (1165 .M.). - 1.2°. Ensarte t, brungraat Orergaags
ler. Ingen Stene. Enkelte Globigeriner . Nogle af Sbeg- ~
len LiJU4l4. i

St ation 293. - Lat. 7P 7' N., long. 21 0 11' E.;
d. 90 fms. (174 m.) ; b.-t, 5.1°. Sabulous clay.

St ati on 294. - Lat. 71° 35' ~ . , long. 15 ° I l ' K ;
d. 637 fms. (1165 m.) ; b.-t. - 1.2 0. A brownisb-grey,
bomogeneous clay containing a. few Globigerinœ and Lituola.
No pebbIes.



29

Station 295. N. B. 71° 59', 0. L. 11° 40'. 1110
Fvn. (2030 M.). - 1.3°. Ensartet Biloculinler. Ingen
Stene.

Station 296. No B. 72° 15', 0. L. SO 9'. 1440
Fvn. (2633 M.). - 1.4 o. Biloculinler. f)-6 Riloculiner
paa hver O-Tomme nf den torrede Bundprove. Ingen
Stene.

Station 297. N. B. 72° 36', 0. L. 50 12'. 12S0
Fvn, (2341 M.). - 1.4°. Biloculinler. Eaa Foramini
ferer. Nogle Stene (veiende indtil O.S Gr.), bestaaende af
Kvarts, Gneis, Gr0nsten, Sandsten, Feldspath, GEmmer.

Station 298. N. B. 72° 52', 0. L. 1° 51'. 1500
FVn. (2743 M.). - 1.5°. Ensartet Biloculinler. Omtrent
2 Biloculiner paa hver O-Tomme af den torrede Bundprove.
Nogle Stene, bestaaende af Kvarts og krystallinske Skifere.

Station 299. N. B. 73° 10', V. L. 2° 14'. 13,j6
FYn. (24~l8 M.). - 1.6°. Biloculinler. En Sten: Granit.

Station 301. N. B. 74° 1') V. L. 1° 20'. 1684
Fvn. (30S0 M.). - 1.6°. Biloculinler med noget graat
underliggende LeI'. Nogle Stene (veiende indtil 0.3 Gr.),
bestaaende af Kvarts, krystallinske Skifere, Granit. Nogle
smaa Fliser af raaddent 'I'rœ.

Station 302. N. B. 75° 16'. V. L. 0° 54'. 19S5
FYn. (B630 M.). - 1.7 o. En yderst liden Prove af Bilo
culinler, En Sten: Lerskifer (veiende 0.5 Gr.).

Station 303. N. B. 75 0 12', 0. L. 30 2'. 1200
Fvn. (2H15 M.). - 1.6 0 • Ensartct Biloculinler. 3-4
Biloculiner paa hver O-Tomme af den terrede Bundpreve.
Nogle Stene (veiende indtil 0.3 Gr.), hovedsagelig bestaaende
af red Granit.

Station 304. N. B. 75 0 3', 0. L. 4 0 51'. 1735
Fm. (317 B M.). - 1.5 0 • Bundproven mangler.

Station 305. N. B. 75° 1', 0. L. 7° 56'. 1590
Fvn. (2908 M.). - 1.5 0. Biloculinler med noget morke
graat Underler I Biloculinleret fandtes to Lag - i Lig
hed med Bundproven fra Station 245. N ogle Stene: Ler
skifere,

Station 306. N. B. 750 0', 0. L. 10 0 27'. 1334.
Fvn. (2440 M.). - 1.3°. Biloculinler med mange Bilo
culiner. En Sten: Lerskifer (veiende 1.5 Gr.), omgivet af
redt, stœrkt oxyderet LeI'.

Station 307. N. B. 74 0 58', 0. L. 120 10'. 1216
Fvn. (2224 M.). - 1.4 o. Biloculinler.

Station 295, - Lat. 71° 59' N., long. 11 0 40' K;
d, 1110 fms. (2030 m.): b.-t, - 1.3°. A homogeneons
Biloculina clay. No pebbles.

Station 296. - Lat. 72° 15' N., long. ~o 9' K;
d. 1440 fms. (2633 m.); b.-t. - 1.4 0. Biloculina claY with
5 or 6 Biloculinœ to eyery square inch of the dried sample.
No pebbles.

Station 297. - Lat. 72 0 3G.' N., long. 5° 12' K;
d, 1280 fms. (2341111.); b.-t. - 1.4 0. Biloculina clay con
taining a few Foraminifera and divers pebbles (the largest
weighing ~ ur) of quartz, gneiss, sandstone, feldspar, mica.

Station 298. - Lat. 72 0 52' :N., long. 1° 51' K;
d. 150U fms. (2743 111.); b -t. - 1.5 0. A homogeneous
Biloculina clay with about 2 Biloculinœ to eyery square
inch of the dried sample, and containing besides a few
pebbles of quartz and crystallinc schist.

Station 299. - Lat. 73 0 lU' X, long. 2° 14' W.;
d. 1366 fms. (2498 m.}: b.-t, - Uj ". Biloculina clay con
taining. a pebble of granite.

Station 301. - Lat. 74° l' N., long. 1° 20' W.;
d. 1684 fms. (3080 m.); b.-t. - 1.6°. Biloculina clayon
a thin layer of grey clay, containing a few pebbles (the
largest weighing 0.3 gr) of quartz, crystalline schist, granite,
and a few splinters of rotten wood.

Station 302. - Lat. 7flO 16' :N., long. 0° 54' W.;
d. 1985 fms. (3630 m.): li-t, - 1.7o. A very small sample
of Biloculina clay containing a pebble of argillaceous slate
(weighing (J.5[f'}

Station 303. - Lat. 75~ 12' N., long. 30 2' K;
d, 1200 fms. (2 Hl;) m.}; b.-t. - 1.6°. A homogeneous
Biloculina clay with 3 or 4 Biloculiuœ to every square inch
of the dried snmplo, and contuiniug besides a few pebbles
(the largest woighing O.3[f··), chiefiy of red granite.

Station 304. - Lat. 75 0 3' N., long. 4 0 51' E.;
d, 1735 fms. (31 ï3 m.): h.-t. - 1.5°. No bottom-sample,

Station 305. - Lat. 75 0 l' N., long. 7 0 56' E.;
d. 1590 fms. (290t\ m.}; b.-t. - 1.5 o. Biloculina clayon
a thin layer of dark-grey clay, containing a few pebbles of
argillaceous sclust, 'l'he Biloculina clay was in two layers,
like the sample from Station 245.

Station 306. - Lat. 75° 0' N., long. 10° 27' E.;
d. 1334 fms. (2440 m.): b.-t. - 1.3°. Biloculina clay con
taining many Biloculinœ, and a pebble of argillaceous schist
(weighing 1.5 gr) imbedded in red, highly oxidized clay.

Station 307. - Lat. 74° 58' N., long. 120 10' E.;
d. 1216 fms, (2224 m.); b.-t. - 1.4 0. Biloculina clay.
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S1a1ion 308. N. B. 740 57' , 0 . L. 120 43'. 1136
Fm. (2078 :M.). - 1.3°. Hiloculinler med man ge Bilocu
liner, stœrkt brunt (oxyderet) paa Overûaden. I ngen Stene .
Mange Globigeri ner, Iigesaa l'If Slregten L ituola.

S1a1ion 309. N. B. 74 0 57', 0 . L. 13 0 18' . 1065
F m . ( lD48 M.). - 1.3°. 'l'a Lag i Buudpreven. 0 verst
bru ngult Ovcrgnngsler, inderst graablaat LeI',

S1a1ion 310. N , B. 740 56 , 0 . L . 13/l 50' . 1006
Fvn. ( 184IJ l L). - 1.4 0. En liden P raye l'If bruut, ens
ur -tet Overgaugsler. F aa Biloculiner. Iugen Stene.

Station 311 . X. B. 74 0) bb' , 0 . L. 14/l 25'. 898
Fvn. (lli42 M.): - U~ O . Brunt Overgangsler med great
Underler. Ingen Stene,

Station 312. N. B. 74u 54', 0. L. 14 U 53'. 658
Fvu. (1203 :M.). _ 1.2 /l. Grant, markt L eI' rned Spor nf
brunt Ler. I upeu Stene.

Station 313. :N. B. 74° 55', .0. L ,1 5 ° 49'. 204
F vn. (373 M.). 2.4 0. Graat LeI'.

Station 314. x. B. 74° ôô', .0. L . 15° 21'. 509
F vn. (!J31 M.). - (J. G O. Graat Ler med noget brunt
Sandler.

Station 315. X. B. H O 53', .0. L. Hio 5S . 180
F vn. (329 M.). 2.5°. En liden Pra ve l'If graat LeI' mcd
noget granligt L er (Rhnbdammiualer) .

Stati on 316. N. B. 74° 56', .0. L. 16 ° 2!J' . 12ü
F vn. (236 M.). 1.9 °. Blaagrant LeI' med Iidt grsuligt
Let'. "-lange Stene (veieude mdtil a Gr.). bcstaaende l'If
L crekifere , der vcd Optazelscn val' megot blede.

Station 317. K. B. 74° 56' , .0. L , 16° 52'. 99
Fvn. (181 M.). 2.1°. En liden P rove af msrkt blacgraat
LeI'. I ngen Stene.

station 308. - Lat. 74° 57' N., long. 12 ° 43' K ;
d. 1136 fms. (2078 m.) : b.-t , - 1.30. Biloculinu clay with
a clark-b ro wn surface (cxidised), containing mnny Glob-ige.
rinœ and ether Eoraminifera of the genus Lituola. No
peb bles.

Station 309 . - Lat . 74 ° 57' .K , long. 13 ~ 18' E. ;
d. l Oti5 fms. (l tl48 m.) ; b.-t . - 1.30. T wo layera, - the
upper a brownish-yellow Biloculina clay, the under a greyish
blue clay.

Station 310. - Lat . 74° b6' :N.,. long. 13° 50' E .;
d. 1006 fms. (1840 lU.); hA. _ 1.4°. A small sample of
bro wn, homogencous transit ion clay containing li few Dilo
o ûinœ. Sa pebbles.

Station 311. - Lat. 74 {1 55' ~.. long. 14° 25' E. ;
d. 898 fms. (1642 m.} ; h-t - 1.3°. A brown transition
clay on a layer of grey clay. S a pcbblcs.

Station 312. - Lat . 74 ° 54' )f., long. 14° [)3' E .;
d. 668 fms. (1203 m.}: h.-t. - 1.20. A dark-grey clay
with traces of a brown clay. No pebblee.

Station 313. -- Lat. 74 ° 55' x., long. 15 ° 49' E .;
d. 204 fuis , (373 m.) ; b-t. 2.4 °. A grey clay.

Station 314 . - Lat, 74° ho' X , long. 15 ° 21' E .;
d. 50!) fms. (931 m.) : h.-t. - 1.6°. A grey clay along
with a littl e brown, sabuloue clay.

Station 315. - Lat . H O 53' X .~ long. l iJO55' K ;
d. 180 fuis. (32ft m.}; b.-t . Z.O /}. A smnll sample of grcy
clay along witli a little greenish clay (Hbabdammina).

Station 3 16. - Lat. 74 ° 56' K , long, 16° 29' E .;
d. 129 fms. (236 LU.) ; b-t . 1.90. A bluish-grey clay along
with a lit tle greenish clay, containing togcthcr many peb
bles (the lnrgest weighing 39") of argillaceous schist , P revi
eus ta drying, th e schist was exceedingly soft.

Statio n 317. - Lat. 74 ° 56' K, long. 16 ° 52' E.;
d. 99 fms. (181 m.): b.-t . 2.1°. A small sample of dark
bluieh-grcy clay No pcbbles.

Station 318. N. B. 74' 06', 0 .
F \'n. (101 M.). 2.1°. En lideu Preve
(Rbabd amminnler).

L . 17° 39'. DD i
af grsngraat LeI' 1

1

Station 318. - Lat. 74° 66' ~ . , long. 17° 39' E. ;
d. 55 frus. (101 LU.) ; b-t. 2.1u• A small sample of green
isb-gre y clay (R habd ammina).

Station 319. X. B. 74° 57', 0 . L. 1 8 ~ 22'. 45
Fvn. (82 :M.). 2.20. Stenb und.

Station 320. N . B. 74° 57', .0. L . 19 ° 8'. 31
Fvn. (57 M.). 0.9 <1. Stenbund.

Station 321. N. B. 74° 56' , 0 . L. 190 30'. 25
Fvn. (46 M.). 0.2°. Stenbund.

Station 319. - Lat. 74° 57' 1-;'., long. 18° 22' E .;
d. 45 Ims. (82 m.}; b-t, 2.2 °. Bottom stony.

Station 320. - Lat, 74° 57' :N., long. 19° 8' E .;
d. 31 fms, (57 m.) ; b-t. 0.90. Bottom etouy.

station 321. - Lat. 74° 56' N., long. 190 30' E .;
d. 25 fms. (46 m.) ; b.-t . 0.20. Bottom stony.



Station 322. N. B. 74° 57', 0. L. 19° 52'. 21
Fvn. (38 M.). 0.2°. Stenbund.

Station 323. N: B. 72° 53', 0. L. 21 °51'.' 223
Fvn. (408 M.). 1.5°. Graat Ler.

Station 324. N. B. 73° 47', 0. L. 20° 48'. 233
Fvn. (426 M.). 0.9°. Grongraat Rhabdammina-Ler med
blaagraat fastere Underler. Mange Stene (veiende indtil
12 Gr.), bestaaende af K varts og Lerskifere.
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Station 322. - Lat. 74° 57' N., long. 19° 52' E.;
d. 21 fms, (38 m.): b.-t. 0.2°. Bottom stony.

Station 323. - Lat. 72.0 53' N., long. 21 ° 51' Ki
d, 223 fms. (408 m.); b.-t. 1.6°. A grey clay.

Station 324. - Lat. 73° 47' N., long. 20° 48' E.;
d. 233 fms. (426 m.); b.-t. 0.9 u. A greenish-grey Rhab
dammina clayon a layer of firmer, bluish-grey clay con
taining together many pebbles (the largest weighing 12 9r )

of quartz and argillaceous schist.

Station 325. N. B. 74° 2', 0. L. 20° 30'. 90
Fvn. (165 M.). 0.9°. M0rkt, grongraat Ler (Rhabd.-Ler).

Station 325. - Lat. 74 o

d. 90 fms. (1l:;5 m.); b.-t. 0.9°.
2' x., long. 20° 30' E.;
A dark greenish-grey clay.

Station 326. :N. B. 75° 31', 0. L. 17° 50'. 123
Fvn, (225 M.). 1.6°. Graagront Rhabdammina-Ler. Ingen
Stene.

Station 327. N. B. 75° 39', 0. L. 16° 33'. 188
Fvn. (344 M.). 0.7°. Ensartet, graat Ler. Ingen Stene.

Station 328. N. B. 75° 42', 0. L. 15° 39'. 200
Fvn. (366 M.). - 1.3°. Graat Ler.

Station 329. N. B. 75° 45', 0. L. 14° 45'. 199
Fvn, (364 M.). -- 0.6°. Merkt, graat Ler.

Station 330. N. B. 75 u 48', 0. L. 13° '64'. 444
Fvn. (8~2 M.). 0.4°. Eiendommeligt, radligt Ler . med
noget graat Ler. Ingen Stene.

Station 331. N. R. 75 u 51', 0. L. 13° 5'. 795
Fvn. (1464 M.). - 1.3°. R0dligt Ler (?).

Station 332. N. B. 75° 56', 0. L. 11° 36'. 1149
Fvu, (2101 M.). - 1.5°. Blanding af Biloculinler og
noget stœrkt oxyderet, rodligt Ler. Faa Stene: Kvarts,
Glimmer.

Station 333. N. B. 76° 6', 0. L. 13° 10'. 748
Fvn. (1368 M.). - 1.3 u. Brunt Overgangsler med nogle
enkelte Biloculiner. Ingen Stene.

Station 334. N. B. 76° 12', 0. L. 14° 0'. 403
Fvn. (737 M.). 1.0°. Brunt, sandholdigt Overgangsler med
mange Kiselspikuler af Svampe. Mange Stene (vmende
indtil 2 Gr.), bestaaende af Kvarts og Lerskifer.

Station 335. N. B. 76° 16', 0. L. 14° 39'. 179.
Fvn. (326 M.). 1.0°. Graagrent Ler med mange Stene
(veiende indtil 4 Gr.), bestaaende af: Kvarts, Flint, Sand
sten, Lerskifer.

Station 336. N. B. 76° 19', 0. L. 15° 42'. 70

Station 326. - Lat. 75° 31' X, long. 17° 50' E.;
d 1') ° f (."..... - ). b t 1 (J' o A . 1 RI b• ~ iJ ms. z~o lll., .-. ., greyis I-green la-

dammina clay. No pebbles.

Station 327. - Lat. 75 U 39' N., long. 16° 33' E.;
d. 188 fms. (344 m.); b.-t. 0.7 u• Agreyhomogeneousclay.
No pebbles.

Station 328. - Lat. 76° 42' N., long. 15° 39' E.;
d. 200.fms. (366 m.); b.-t. - 1.3u. A grey clay.

station 329. -- Lat. 75° 4f>' N., long. 14° 45' E.;
d, 19\J fms. (364 m.); b.-t. - 0.6°. A dark-grey clay.

Station 330. - Lat. 75° 48' N., long. 13° 54' E.;
d.· 444 fms. (812 m.); b.-t. 0.4°. A peculiar reddish clay
along with a little grey clay. No pebbles,

Station 331. - Lat. 76° 51' N., long. 130 5' E.;
d. 796 fms. (1454 m.): b.-t. - 1.3 u• A reddish clay (P).

Station 332. - Lat. 75° 56' N., long. Il ° 36' E.;
d. 1149 fms. (2101 m.) ; b.-t. - 1.5°. A mixture of Biloc
ulina clay and a little higlily oxidized reddish clay, con
taining together a few pebbles of quartz, mica.

Station 333. - Lat. 76° 6' N., long. 13° 10' E.;
d. 748 fms. (1368 m.): b.-t. - 1.3 U• A brown transition
clay containing a few isolated Biloculinœ, No pebbles.

Station 334. - Lat. 76° 12' N., long. 14° 0' E.;
d, 403 fms. (737 m.); b.-t.1.00. A brown, sabulous, tran
sition clay containing many siliceous spicules of sponges
and many pebbles (the largest weighing 2 9") of quartz, ar
gil1aceous schist.

Station 335. - Lat. 76° 16' N., long. 14° 39' E.;
d. 179 fms. (326 m.); b.-t. 1.0°. A greyish-green clay con
taining many pebbles (the largest weighing 4 9r ) of quartz,
flint, sandstone, argillaceous slate.

Station 336. - Lat. 76° t9( N., long: 15° 42' E.;



F m . (128 M.). u.4°. Graat Ler. Mange Stene (veiende
indtil 2 Gr .), bestaaeude af forritrende Granit og bled
L erskifer.

Station 337 . N. B. 76v 23'; 0 . L . 16° 43'. 20
Fm. (37 M.). 1.4°. Btc nbund.

Station 33 8. K. B. 76° 19', 0 . L . 18° l ' . 146
F m . (267 :\L). - 1.1 0 . Steubund.

Stat ion 339. N. B. 76 ° 30', 0 . L . 15" 39'. 37
F m . (68 :\L). 0.9°. Stenbund.

Station 340. N. B. 76° 31' , 0 . L. 14° 40'. 58
F vn. (lOti M.). O.Go. Grnut, ucnsartet Ler. Mange Steno
(veiende indtil 1 Gr.). bcstanende nf K ra rte, Kvartei t, Ler
skiter. Et lidct Stykke Stenkul.

Station 341. X. B. 76 V 32', 0 . L. 13 ° 53'. 118
F VD. (216 M.). 0.8u. Yderst liden Prose af grea t LeI'.

St at ion 342. K. B. 76" 33'. 0 . L . 13° 18'. 523
F vn. (~b6 :M.). - LU". Brunt Overgangsler med grant
Underler. M:mgl' Stene (veiende iudtil 3 Gr.), bestaaende
nf K vnr ts og bled Lerskifer .

Station 343. X. H. 76° 34', .0. L . 12° 51', 743
Fvu. (1359 )1.). - 1.2v. Brunt Orergaugslcr med great
Uuderler. Nog!c Stene (veiendc indtil 3 Gr.), bestaaende
nf K verts. Glinnnerskifer. Lerekifer.

St ation 344. x. B. 76 1 4'2', 0 . L. Il ° 16'. 1017
F vn. (lH60 :\1.). - l.3°. Bru nt Orergangsler. Ingen
Globîgeriner eller Biloculiner. Ncgle fan Stene (veiendc
indt il U.5 Gr.).

Station 347. N. B. 7tj" 40', 0 . L . 70 47'. 1429
Pvn . (2û13 M.). - l.3 u. Biloculinler.

Station 349. l-.l . B. 76 " 30', 0. L. 2° 57'. 1487
F m . (2719 ) L). - U )u. Morkbrunt Biloculinler . Mange
Stene [veiendo indt il 3 Gr.). bestauende af mcrk Kvarts,
krystalliusk« xkifere. Lcrskifer.
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d. 7& fms. (128 m.) ; b.-t, 0,4°. A gre)' da)' containing
many pebbles (the Iargest weighiug 2"") of disintcgrated
granite and soft argillaceous schist,

Station 337 . - Lat. 76U 23' :N., long. 16° 43' K ;
d. 20 fms. (37 m.}; b.-t. 104°. Bottom stony.

Station 33 8. - Lat. 76° 19' x, long. 18" l ' E .;
d. 146 fms. (267 m.) ; b.-t. - 1.1°. Botto m stony.

St ati on 339. - Lat . 76° 30' x., long. 15° 39' E. ;
d. 37 fms. (68 m.) ; b.-t. 0.9°. Bottom stouy.

Station 340. - Lat. 76° 31' X., long, 14° 40' E .;
d. 58 fms. (l OG m.): b.-t. 0.6°. A gre)' clay contnining
man)' pebblea (the largest wcighing 1g,) of quartz, quartzite,
argillaceous schist, and a smaU fragment of coat.

Stati on 341. - Lat. 76° 32' x ., long. 13° 53' E.;
118 fms. (216 m.) ; b.ct, 0.8°. A ver)" small sample of
grer clay.

Stati on 342. - Lat. 76° 33' N., long, 13u 18' E.;
d. 523 fms. (956 m.) ; h-t. - 1.0 0. A brown transition
clay on a layer of gre)' clay conta îning mail)' pebbles
(the largest weighing 3 " ) of quartz and soft argillaceous
schist.

St ation 343, - Lat . 76" 34' N ., long. 12 ° [)1 ' E .;
d. 743 fms. (1359 m.}: h-t. - 1.2°. A brown tran sition
clay on fi. layer of grey clay containing a few pebbles (the
largest weighing 3,r) of quartz, mien, urgillaceous schist.

Stat ion 344. - Lat . 76° 42' K , long. I l Il 16' E .;
d. 1017 fms. (1860 m.) ; b.-t, - 1.3 °. A brown transition
clay containiug a few pebbles (the Iergest weighing u.5").
No GloLigeriflœ al' Bil oculinœ,

Station. 347. - Lat . 76 ° 40' N., long. 7u 47' E .;
d. 1429 fins. (2613 m.) ; L-t, - 1.30. Biloculma eh)'.

Station 349. - Lat. 76° 30' N., long. 2° 57' E .;
d. 14.87 fms. (2719 m.) ; h-t, - 1.5 1\ A dark-brown Bilee
ulina clay containing m ail)' pebbles (the lnrgest weighing
3" ) of dm k quarta , crys talline schist, urgillaceous schist,

Station 350. x, H.
F m . (3tlS3 ) l. ). - 1.51t

76° 20'. Y. L. 0° 29'.
Biloculiuler.

1686 Stat ion 350 . - Lat. 7(jll 26' N., long. 0 0 t9' w.,
d. 1686 fms. (3083 m.) ; b.-t. - l.50• Hiloculina clay.

St ation 351. .K. B. 77" 49'. V. L. 0 0 9'. 1640 l<' l'D .
(299B M.). - l.5 °. Hiloculinler .

Station 352. x. B. 77° 56' , 0 . L. 3° 29' . 1686
Fvn. (3083 M.). - 1.5°. Biloculiuler . Mange Stene
(reiende indtil l.i") Gr.), bestaaende nf Kvarte, Glimmer
skifer, Gran it, bled Lers kifer.

St atie.r 351. - Lat. 770 49' N., long. 00 9' W.;
d. 164U fms. (2999 m.) ; b.-t, - 1.5°, Biloculinn clay.

Station 352. - Lat. 77 0 56' N. , loug. 3U 29' W.;
d. 1686 fms. (3083 m.}; .b.-t. _ 1 5 °, Biloculina clay con
taiuing man)' pebbles (the Iargest weighiug 1.5ur) of quartz,
mica, granite, soft argillaceous clay.



Station 353. N. B. 77° 5S'~ 0. L. 5° 10'. 1333
Fvn. (2438 M.). - 1.4°. Biloculinler.

Station 354. N. B. 78° l', 0. L. 6° 54'. 1343
Fvn. (2451 M.). - 1.3°. Biloculinler meel graat Under
1er; det siclste overveiende. I clet graa Ler nogle Bilocu
liner.

Station 355. No B. 78° 0', 0. L. 8° 32'. 948
Fvn. (1734 M.). - 1.3°. Brunt Overgangsler meel blaa
graat Unclerler.

Station 356. No B. 78° 2', 0. L. 10° 19'. 110
Fvn. (204 M.). 2.1°. En liden Prove af graat Ler.
Mange Stene (veiencle incltil 2 Gr.), bestaaencle af Kvarts,
Flini, Sandsten, Granit.

Station 357. N. B. 78° 3', 0. L. 11° 18'. 125
Fvn. (229 M.). 1.9°. Nogenlunde ensartet, finkornigt,
graat LeI'. Faa Stene (veiencle incltil 0.5 Gr.), bestaaencle
hoveclsagelig af Lerskifer.

Station 358. N. B. 78° 2', 0. L. 9° 46'. 93
Fvn. (170 M.). 2.6°. En liclen Prove af graat, uensartet
LeI'. Mange Stene (veiencle ineltil 8 Gr.), bestaaencle af
K varts, Sandsten, bled og haard Lerskifer.

Station 359. N. B. 78° 2', 0. L. 9° 25'. 416
Fvn. (761 M.). O.SO. Brunt Overgangsler med graasort
Underler ; clet ferste overveiende, Nogle Stene, bestaaende
af Glimmerskifer, Sandsten, Kvarts, Lerskifer, Asbest.

Station 360. K. B. 78° 47', 0. L. 6° 58'. 421
Fvn, (77U M.). 0.0°. Stenbund.

Station 361. N. B. 79° 8', 0. L. 5° 2S'. 905
Fvn. (1655 M.). -1.2°. Graat Ler. Ingen Stene.

Station 362. N. B. 79° 59', 0. L. 5° 40'. 459
Fvn, (839 M.). - 1.0°. Blaagraat Ler.

Station 363. N. B. 80° 0', 0. L. SO 15'. 260
Fvn. (475 M.). 1.1°. Blaagraat LeI'.

Station 364. N. B. 79° 4S', 0. L. 10° 50'. 195
Fvn. (357 M.). 2.3°. Buudpreven bestod hovedsagelig af
Skjœl.

Station 365. N. B. 79° 34', 0. L. 11° 25'. 74
Fvn. (135 M.). - 1.so. Merkgraat LeI'.

Station 366. Magdalena Bay. N. B. 79° 35', 0.
L. 11 ° 17'. 61 Fvn. (112 M.). - 2.1°. Graat Ler.

Station 367. N. B. 7So 44', 0. L. 7° 46'. 535
Den norske Nordhavsexpedition. Schmelck: Ohemi,
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Station 353. - Lat. 77 o 58' N., long. 5° 10' W.;
d, 133.3 fms. (2438 m.); b.-t, - 1.4 0. Biloculina clay.

Station 354. - Lat. 78° l' N., long. 6° 54' E.;
d, 1343 fms. (2456 m.); b.-t. - 1.3°. Biloculina clayon
a layer of grey clay, the latter constituting the greater
part of the sample, A few Biloculinœ in the grey clay.

Station 355. - Lat. 78° 0' N., long. SO 32' K;
d. 948 fms. (1734 m.); b.-t. - 1.3°. A brown transition
clayon a layer of bluish-grey clay.

Station 356. - Lat. 78° 2' N., long. 10° 19' K;
d. 110 fms, (201 m.); b.-t. 2.1°. A small saruple of grey
clay containing many pebbles (the largest weighing 2 u") of
quartz, flint, sandstone, granite.

Station 357. - Lat. 7So 3' N., long. 11° 18' E.;
d. 125 fms, (229 m.); b.-t. 1.9°. A fine, grey, comparati
vely homogeneous clay containiug a few pebbles (the largest
weighing 0.5 gl'), chiefly of argillaceous schist.

Station 358. - Lat. 78° 2' N.. long. 9° 46' E.;
d. 93 fms. (170 m.); b.-t. 2.6°. A sma11 sample of .grey
clay containing many pebbles (the largest weighing 8ur)

of quartz, sandstone. soft and bard argillaceous schist.

Station 359. - Lat. 78° 2' N.; long. 9° 25' K;
cl. 410 fms. (7G1m.); b-t, O.So. Biloculina clayon a thin
layer of greyish-black clay containing a few pebbles of mica
schist, sandstone, quartz, argillaceous schist, asbestos.

Station 360. - Lat. 78° 47" N., long. 6° 58' K;
d. 421 fms. (770 m.); b.-t. 0.0°. Bottom stony.

Station 361. - Lat. 79° 8' N., long. 5° 28' E.; d.
905 fms. (1G55 m.); b.-t. - 1.2°. A grey clay. No pebbles.

Station 362. - Lat. 79 ° 59' N., long. 5° 40' E.;
d, 459 fms, (839 m.); b.-t. - 1.0°. A bluish-grey clay.

Station 363. - Lat. SOO 0' N., long. 8° 15' E.; d.
260 fms. (475 m.); b.-t. 1.1°. A bluish-grey clay.

Station 364. - Lat. 79° 48' N., long. 10° 50' E.;
d. 195 fms, (357 m.) ; b.-t. 2.3°. This sample cousisted
chiefly of calcareous she11s.

Station 365. - Lat. 79° 34' N., long. 11 ° 25' E.;
d, 74 fms. (135 m.); b.-t. - 1.8°. A dark-grey clay.

Station 366 (Magdalena Bay). - Lat. 79° 35' N.,
long. 11° 17' E.; el. 61 fms. (112 m.); b.-t, -2.1°. A
grey clay.

Station 367. - Lat. 78° 44' N., long. 7° 46' E.;
fl



Fvn . (978 :\1.). - 0.7°. Great Ler med lidt brunt Sand
ler . Mange Stene (veiende indtil 0.5 Gr.), bestaeeude af
krystallinske Skifere .

Station 3G8. N. B. 78° 43', 0 . L. 8 ° 2(1' . 315
Fm. (576 M.). 1.6°. Blaagraat, uensartet Ler, E n
}I œngde Stene {veiende indtil â.à Gr .), bestaaende nf Krart s,
Granit, baard Lerskifer .

Stat ion 369. No R. 78u -12', 0 . L. S u 53'. 87
Fvn. (15U M.). 0.8°. En liden Prcve af grea t Ler. E n
St~.'D : Sandsten (veiende 8 Gr. ).

Stat ion 310. X. B. 78° -18'. 0 . L. 8° 37' . 109
Fm. (19U M.). 1.10. Graat Ler . :lIange Stene (reiende
indtil 3 Gr .), bestnaende nf K mrts, Kvartsit, Sandsten,
bled Lersk ifcr.

Station 371. x . B. 78' 8', 0 . L. 13' ~6'. 197
Fvn . (300 .M.). - 0.5 u. tirant, tint Ler.

Station 312, :N. B. 78° 9', 0 . L. H u 7'. 12n
F vo. (236 .M.). 1.2u. }Iorkgraat Ler.

Station 373. N. B. 78° 10', 0 . L. 1-1 ° 21'. 120
F vn. (219 .:\1.). 0.8°. Merkgraat Ler. Nogle Stene
[veiende indti l 1 Gr.), bestaaende af krystal linske Skîfere.

Statio n 374 . N. B. 78° 16 ', 0 . L. 15 0 33'. GO
Fvn . (110 M.). 0.7°. M01'kgraat Ler .

Station 375 . N. B. 75 ° 30', 0 . L. 150 3', 204
Fvn . (373 M.). - 0.40, Isfjorden. Morkgraat Ler . I ngen
Stene.
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d. 535 fms. (978 m.} ; bA. _ 0.7 °. A grey clay along
with a little brown, sabulous clay, oontaining togethcr many
pebbles (the largest weighing O.rw ) of crystalline schiste.

Station 368 , - Lat. 78° 43' N.. long. 8 ° 20' E.;
d. 315 fms. (576 m.) ; L.-t . 1.6°. A bluish-grey clay con
tain ing a great many pebbles (the lar gest weighiug 2.5,r) of
quartz, granite, bard argillaceoue schist.

Station 369. - Lat. 78 ° 42' :N., long. ~ CI 53' E.;
d. 87 fms, ( 159 m.) ; b.-t. 0.8°. A small sample of grey
clay contaiuing a fragment of sandstone, weigbicg 8" .

Station 370, - Lat. 78 ° -l8' N ., long. 811 37' E.;
d. 100 Ims. (199 m.) ; b.-t . L LO. A grey clay oontaining
many pebbles (the Iargest weigbing 3,r) of quarte, quartz
ite, sandstone. soft argil laceous ecblst.

Station 371. - Lat. 78 b 8' X., loug. 13 ° -16' E.;
d. 197 (ms. (360 m.} ; LA . - 0.5 °. A flue, gl'ey clny.

Station 372. - Lat. 78° 9' ,X" long. l-l ° 7' E .;
d. 12n l'ms. (236 m.) ; b-t, 1.2°. A clark-grey clay.

Stat ion 373. - Lat. 780 lU' ~ .• long. l .j ° 21' E .;
d. 120 fms. (219 m.) ; LA . 0.8°. A dark-grey clay con
taining a few pebbles (the largest weighing 1gr) of crystal.
line schists.

Station 374. - Lat. 78u 16' N ., long, 150 33' E .;
d. 60 t'ms. (110 rn.) ; bA. 0.7°. A dark-grey clay,

Station 375 (Lee Sound). - Lat. 75° 30' K ' 1

long. 150 3' E. ; d. 204 fms. (373 m.} ; b.-t. - 0.40, A
derk-grey clay. No pebblee.



Ved nœrvœrende Afbandling el' Bundpreverne vœsentlig
betragtede fra et kemisk Standpunkt. En grundig

mikroskopisk Undersegelse af Slammet med Hensyn til clets
forskjellige Bestandclele vilde visselig vœre af Interesse, men
kommer for 0ieblikket til at trœde i Baggrunden, da jeg
endnu ikke har faaet Anledning til at gjere det uedvendige
Forstudium for dette specielle Emne. Men hvis Leilighed
dertil givos, kommer jeg maaske senere til at undersege
Expeditionens righoldige Materiale ogsaa i denue Retning.
F0r der arbeides videre, vil det imidlertid vœre tjenlig at
afvente Resultaterne af Bundprovernes zoologiske Behand
ling ved Hl'. Professor Sars, ligesom man maa vœre beret
tiget til at formode, at Hl'. Prof. Molins Undersogelser af
Havets fysiske Forhold maa hume kaste Lys over mangt
et Spergsmaal med Hensyn til Slamarternes Udbredelse.
Thi vi ved, at mange forskjellige Krœfter kan bidrage til
Sedimenternes Dannelse og Afleiring, og for at belyse dem
paa en alsidig Maade el' det nedvendigt at tage flere af
N aturvidenskaberne til Hjrelp. Det store Mnteriale af
Bundprover fra Expeditionens 375 Stationer frembyder rig
Anledning til et fortsat Studium, For den kemiske Under
sogelse har de Sedimenter, der forekommer i den fineste
og mest ensartede 'I'ilstand, sterst Interesse. J eg har der
fol' vœsentlig lagt V œgten paa det egentlige Dybvandsslam
- Biloculinleret -, der desuden ogsaa el' det mest ube
kjendte. Kystbankernes Afleiringer har jeg derimod taget
mindre Hensyn til, da allerede Udseendet viser, at deres
kemiske Sammensœtning maa vœre altfor vexlende til, at
at det i Almindelighed skulde vasre Umagen vœrd at un cler
kaste dem en fuldstœnc1ig kemisk Analyse. l mineralogisk
Retning har de allerecle ticlligere vreret Gjenstand for tal
rige Undersegelser.

Rhabdammina-Leret frembyder derimod paa Gruncl af
Forekomststedet og sit sœregne Udseende en st01Te Interesse.

For at udf0re en fuldstœndig kemisk Analyse af Bund
pr0verne, el' jeg gaaet frem paa f0lgende Maade:

Paa forskjellige Punkter af Bundpr0ven udtoges nogle
Stykker, der pulveriseredes og udvadskedes med Vand for

I n this Memoir, the samples of the bottom are regarded
chiefly from a chernical point of view. A microscopie

examination of the deposit - ooze, mud, or clay - to ascertain
the various .substances composing it, would unquestionably
be attended witb interesting results, but cannot, for lack of
time and special acquaintance with the subject, be under
taken here, Meauwhile, l may perhaps on sorne future
occasion so investigate the large amount of material col
lected on the X orth-Atlantic Expedition. Before procced
ing further in that direction it will however be best to
await the results of Professer Sars's zoological treatment
of the samples of the bottom, as thore is also good reason
to believe that Professer Mohn, in his observations to de
termine the physical conditions of the sea, will throw light
on much that is now dubious respecting the distribution of
oceanic deposits, ,Ve know that divers widely different
forces contribute to form the surface-layers of the bottom,
and must, tlierefore, for a full explauntion of the phenomena
have recourse to several brnnches of natural science. The
rich collection of matorinl obtniued on the Norwegiau Ex
pedition, at 375 observiug-stations, affords ample menus for
studying the nature of the substances distributed over the
bed of the North-Atlantic. As regards the chemical in
vestigation of the samples, it is the finest and compara
tivoly homogcneous deposit tliat, wheu submitted to analysis,
may be expected to give tlll' most interesting results. Hence, l
have laid especial stress upon the necessity of thorouglily investi
gating the deep-sea or Biloculina clay. - which besicles is the
least known of oceanic deposits. 'I'o the surface-layera of the
coastal banks, on the othcr hand, comparatively little at
tention has beon paid, thcir outward aspect being of itself
sufficient to show that, as a rule, they will not repay the
trouble of a rigorous analysis. by reason of the varying
chnracter of their constituellts. 'l'he' mineralogical features
of these coastal deposits have Leen repeatedly determined.

Rhabdammina clay has a peculiar and easily recog
nizable appearance, which gi\'es it accordingly so far excep
tional interest.

,Vhen submitting the samples of the bottom to rigol.'
ous analysis, l went to work as follows: -

Portions of the sample were picked out at different
points, pulverized, and washed several times in distilled

5*



at fjern e det vedhœngende Sesa lt, Ganske fuldstœndig sker
det te fars t ved Kogni ng, men ved Analyserne el' forresten
en Behandling mcd koldt Vand til st rrekkelig, da det kun
el' forsvindende Me ngder af Salt, som bliver tilbage i Ler et,

Bundpreverne tarrcdes derpaa vell omtrent 1000 C. I

Nogle Gra m udtogcs og glodedes i en P lntiudigel i P orro t's
Ovn til kousta nt Vre gt , for at bestemme Vaud og orguniske
Stoffe (Gleduingstab). Al' den samme P rovo nfveiedes 5
eller 10 Gr. - ait efter L erots Ensartethed - og kogtes
i en K olbe med 80 eller 40 K e. fortyndet Saltsyre (20
pOt .) i omtrent et Kvnrter.

Ved noÎn:.: t iq nt nnvcnde denue samme Behaodlings
mande ved de forskjellipe A nalyser taa r man nogenlunde
overensstemmcndc Rosultatcr for den clckomponerbare D el
af B undprev eu, isrcr vcd de ânere Slamarter (Biloculinler) .
Ved nogle K ontrol aualyser, jcg har udfart for at foraikre
mig om Rigtighcdon bernt, bar je~ ikke Canet nogen stone
Variat ion end 2·-3 pOt.

Filtratc t fra det saltsure Udtrœk fortyndedes t il 600
eller 250 K c. Med en P ipette mitages af Oplesningen ô ü

eller 25 K c., hyori .Icrn , L crjord, K alk og Magnesie be
stemtes ved de sredvnnlige Fscldniugsmidler.

En foregnaende I uddampuing for at fieru e den oplaste
Kis elsyre blev tildels udfort, men cr forovrigt unodvendig,
da danne Bestnuddel nf Bundprovcu kun forekommer spor
vis i clet saltsure Udtrrek.

I en andon Port ion bestemtes .Icruoxydul "l'cl 'Pit re
ring med K nm,ph'oll ; dell samlede ,Icl'lllllœngde thndtes paa
samllle Vis eftE'r Redllkt ioll mell Zink.

Det i Haltsyre uoploste Rcsic1uulll udkogtes med en
OplQsning af kulsurt Xa troll til Bcstclllll\(>lseli :lf Kis elsyren
i de dekompoIll'n 'lle Silicnter, ble\' derpua glodet tH kon·
st:mt Vœgt i Perrot's Om og n'iet. En D el dernf (0 .8
til O.U Gr.) opsluttedes med kulsul"t Kali-Satron, K isel·
syren fraskiltes, og af F ilt ratet udfreldtes L erjon l + .lem
og Magnesia paa alminilelig i\Iaade . D et fm'Ste BlIndfald
oplostes efter Yl'illingen i kOllCentl'Cret S:l\tsyre~, J ernet
bestemtes derpna vell }l' reldnillg med A lllllloniak, efterat
Lerjorden var ijeruet med Xntl'Onlud.

F or med H lIrt igheil nt kunne bestemme ) Iœngden af

1 Hvad enten llIall aJ.n-ellder 100" eller 110", gj~r ingen vœselll,.
lig FOl'8kjel.

t Ved denne Behandling kan det vœre vall9keligt at faa Bund.
faldet fuldetrendig opl~'l9t, men dette el' heller ikke nlldvendigt, da det
tilbageblevne uopillete vœeentlig beetaar af Lerj ord ; selv om denne
ekulde indeholde emaa Mœngder af .Tern, el' den ialfald ved Bchand_
lingen med Salteyre blevet ekikket tH at paavirkee af Natrolllud,
hvorved ,Jernoxydet bliver uoploet. Dette har j e~ ved Fonllg over.
beviet mig om.
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water, to get l'id of the salts. Th is cannet however be
done entire ly without boiling the mass : but for ordinary
chemical analyses , repeate d waslring in cohl water is quite
sufûcient, the residue of salt still rem aining in the sub
stance being bardly appreciable.

The port ion of deposit was then dricd at about 100°
0. 1, cfte r which a Iew grammes, placed in a platiua crucible,
were thorougbly heatcd in one of P crrot 's furnaoe s. to de
termine the proportion of watcr and orga nic substances
(loss by ignition). From the samc portion, 5 or 10 grammes
- according as the dcpoeit was more or less bomogeneous
in character - were next weighcd off and bollcd in a flask,
for about a quarter of an hour , along with 80 " or 40 <" of
diluted bydrochlonc acid (20 pel' cent).

By exclusively adopti ng th is method, fairly congruous
resulta may be obtained fol' the d écomposable part of th e
substance unalysed, especially as regards the finer deposits
(Biloculina clay). \Vith divers test-analyses specially made
ta substantiate the tmstworthiness of the pro cess in question,
the greate st difference did not exceed 2 or 3 pel' cent.

After dissolving the sediment f iltered from the decoc
t ion with hydrochloric ncid, nnd dilnti ug the fiuid till its
volume bad rcacbed 600 "" or 250 ''", the iron, alumina,
lime, and magneain in zo- or 25"" of the solut ion 
drawn off with a pipette - were detenuined in the usual
manner.

P revious evapora t ion, ta get l'id of the silioio ncid,
was had l'l'course to for sorne of the analyses, though such
is not strictly llccessary, traces only of that consti tuen t oc
curring in the decoction.

In anothcr por tion of the sanie sampl e, protoxide of
iron wns dctermine d by titr:lting with permanganate of
potasb , :md the total amount of Iron in like mannel'
aft er c1csoxidatiol1 with zinc.

The residue insoh1ble in hydr oehloric acid was boiled
along with a solution of carbonate of soda, to determine
the prollortion of silicic acid present in the decomposed
silicates, and was then thoronghly heated in Olle of Per~

l' OÙ fumaccs, and weighed. P art of it (O.8-0.U gra mme)
was fllsed with carbonate of potash and soda, t he silicic
acid got l'id of, and alumina, iron, and magnesia pre
cipitated in the usual manner. 'l' he l11'st deposit was dis~

solved, after weighing, in cOilcentrated hydrochloric acid,2
and the iron then present determined by precipitation with
ammonia, the alumina having been previously abstracted by
means of soda·lye .

'1'0 determine in a short space of time the proportion

Whether at 100 0 or 110" makes very liUl ll di/l·el·ence.

2 Thus treated, it ma)' be diffieult tu dissolve the whole of the
depositj but thie ie not neces eary, the undiesolvcd residue consisting
chiefly of alumina; a.nd even if it mould conta.in minute qnantities
of irou , the treatment with hydroehloric acid will have rendered
it eusceptible tu the action of eod3o-l)'e, causing- the oxide of iron
tu remain undissolved. Of thie 1 have satisfied myself by direct
experiment.



den kulsure Kalk i Leret har jeg benyttet et af S. W.
Johnson konstrueret Apparat (Zeitschrift für anal. Ohemie,
9, S. 90). Dette el' fortrinlig skikket til en hurtig og
sikker Bestemmelse af K ulsyren i de let dekomponerbare
Karbonater. Johnsons Apparat har den Fordel fremfor
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of carbonate of lime present in oceanic deposit, l made
use of an instrument devised by S. W. Johnson (Zeitschrift
für anal. Ohemie, 9, S. 90), and admirably adapted for
speedy and accurate determination of the carbonic acid in
easily decomposable carbonates. J ohnson's apparatus has

Bunsens og de evrige, at det ikke nodvendiggjor nogen
Udsugning og Udkogning for at fjerne den tilbageblevne
Kulsyre. Apparatet (se ovenstaaende Tegning) med den
afveiede Substans fyldes (gjennem a) med t0r Kulsyre fra
et Udviklingsapparat og veies ; derpaa holdes det paaskraa,
saa at Saltsyren fra det pœreformige Reservoir l'inder over
i Kolben. Naar Karbonatet el' fuldstrendig dekomponeret,
ledes Kulsyre atter igjennem og Veiningen udfcres paany.
Bestemmelsen krœver neppe en halv Time.

Med Apparatet fandt jeg i kulsur Baryt ved to Be
stemmelser : 22.27 pOt. og 22.20 pOt.; beregnet: 22.33 pOt.
r Bundpr. fra St. 300 fandtes ligesaa 2.46 pOt. og 2.55 pOt. 002

r " " 53 - 12.70 - 12.81
Altsaa en Neiagtighed som ikke lader noget tilbage at
onske,

this advantage over Bunsen's and other instruments of the
kind, that no absorptive, boiling-out process is necessary
to get l'id of the residuary carbonic acid. The apparatus in
question (see Fig. ), containing a given quantity of the
substance, is filled (through a). with dry carbonic acid, and
duly weighed; it is then held obliquely, that the hydro
chloric acid from the pyriform reservoir may f1.ow into the
f1.ask. So soon as the carbonate of lime is completely
decomposed, the carbonic acid is again conducted through
the apparatus, and the weighing carried out as before:
Ralf an hour will amply suffice for the operation.

With this apparatus, l found in carbonate of baryta,
as the result of two determinations, respectively 22.27 pel'
cent and 22.20 pel' cent of carbonic acid (by computation
22.33 pel' cent). Again, in the sample of the bottom brought
up at Station 300, the proportion thus determined was
2.46 pel' cent and 2.55 pel' cent; in that from Station 53,
12.70 pel' cent and 12.81 pel' cent, - a degree of accu
racy that leaves nothing to be desired.



D a Fu r-eu el' et karakteristisk K jcudemœrke for den
ydre Adskillelse nf d l" forskjellige Sedi meuter , maa det vere
af Interesse nt kjende deres dermed saunneube ngeude kemi
ske E geuskaber. 1 donne Anledai ng maa vi t ette ver Op
mœrksomhed mod den Oxydntionscrad, lwori Lerets .Iern
mœngder beëudcr sig.

F or at fan SM Ill:mgt' Oleerrntioner som muligt i
denne Retni ng httr jeg: smntidig nied Kalkbestcmmelserue
tilberedt llIig et saltsurt Udtrœk (l'na den torud onr t nlte
Mande) nf d('11 smume Provo. hvis K ulsyregehnlt vnr fund et
ved .Iohusous Appmnt . .Iernoxydul el' t itreret med Kamœ
lean og J eruoxyd med undersvovlsyrli gt Natron og .Iod

oplesning'.

Som de seuere Analyser vil vise , Indebolde r de t

selteure l 'dtrœk deu vœseutligste Del nf Lere ts sa mlede
•Iern mœngde.

Graat Ler,

Undersagelseu nf dt' talrige Bundprever (orer 150),
der el' indsamlede l'an K ystbankcme rundt det europœiske
Nordh ar, bar godtgjort, at den gran [stuudom blaagraa)
F an e i Al mindelighed er t' Il fœllt,s E geuskab for aile de
Slam dann elser, der bedickker disse gruudere D ell' nf H ev
bunden. 1 andre R etuiu eer er imîdle rtid dette graa L or
af en t l'Illluelig- ul iW' al'tl' t Heekatteuhed.

P na uogh- Statiouer fiuder \"i det som en fin plast isk
Masse. de r ved '1'nrriug" tm' kkc'r ..i;; st.'l"l"kt &'lIUIlll'1l og
d.'lnu('r t'n lJa:lrd K lum(l a l' ('n S:1:t tl:lIl F :tstl lt'd . :tt Illan

orw m:"m bru!,:l' l 'n H:lIumt'r l'm' l\t sb l\ den istJ kker.
A ndetstl"tls el' LI' l"(,t IIIt'rt ' l'0mst li:': :': 11 )\'korn i~ ; d(> t kr.ybPr
klln liù('t &'IlIlml'll n 'Il T nlTill:;: (Ii! h1 in '!' hIot lost &'IIllIlWIl
lltl.·n :;:('nde.

IlcIJ1le ["Iii!l'fll'td lll'c! l' l' :tl1m'ui!ig a l' B ihl:tudillJ;l'lI l'If
gro n'r /;' l\fl\t el'in!l' j FUI'Ill :11' ~:tll d (K l'nr tskorll ) og- nOl'J.! a·

Iliskl' D.rrelt'\"Il ingl'r.
1\ nar ,"i lI lHl l' I'kl\~ tt' l' L rn ·t l 'U :-'lt'lIl1l iug fol' l\1 Ululer ·

sogf' Ilris Blallllill;:"..fcn'!lolt l, Ihl\l" ,"i ...t ston e ellf.' l' miud l"t'
R I·siduulll. dl'l' lJOH"tk 'lëf'lil[ inùl'hollit·1' Slmll t'r (·1I1'r Ska l·
bruùst~"kkl'r :If b lkfl f:-,olllln'lIlll' Il.'"1' o.:! l[rO\'('re minel'a lske
P art iklf.' r , 1l" sich.h' hl~t."l :t r ~Ill oftt-st (01' ( 'II " OOSI'lltIig

Il t'1 ar "mal\ h': '·arb kul"lI. dl'r i A llIlilllh·lig- ll('ù l'r nog-et af·
rlluli{'(lt' i K: llltl'rll", 1 !u"i1kl'n Illli U rn<l c\l'tte uforgja'lIge·
ligll l\lillt'l'ol 1'1' fl'I'Ill1J0\,,.k!- lIc il' l'l'pml;l\" ch, ol'rÎ gI' i A lIl·irÎIl

g l'l'ne pall dl' i!l'lI1Lckn' l ll'll' nI' H :ll'illll llll'Il, l' l' JI:l:t. \'ist af
Dd esse i hlllls \":l'l'k : "" Lit1loio.:!il' llu l'nlld llt's lIH'rs "

E n l'anlidd ig- hautit.ati\" SIt'lIluillgso'lllal)"sc ladt!1" sig
\"anskl'lig ullfCll"(' i dl' tmTede BUlld pr"n~r. Ved K ogning
med Vaud kan llIall \' istllok fa:\ den fasu- L ermasse o}luloot,

1 Den . hb te ::\l..th•.>tl.· kan \" i'tllnk ikke .!O" l'e ForolriuJ!" l'aa ll0lrE.'n

.tor Xf-liagtighe,l, 1Ill'1l lnnll clog 81lSel'S t" r tîlfrt'ùsst illentle ncl Jet
forcliggenùe .0il' UlèÙ.
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Oolc ur being the chief extem al fea tnre distingui shing
cceanic deposite, il. must obviously be of interest ta lcam
whenœ that cba.racte r is derived ; und on inrestignting the
su bject , we find cbemical ageucy to consfitute the or igine
t ing cau se, - viz, the mort' or Iess advenced stage of cxi
dation in which the iron of the deposit OCCl\l"S"

W ith a view to elucidete thi s question ns full)" as
possible, [ prcpared, whou pe rforniiu g the carbonate of
lime determinations, a sepnmtc bydrocliloric ncid decoct ion
(in the mnnncr previously describ cd) of the 83 111(> snmple of
deposit in which the proporti on of carbouic acid lunl been
found with .lobuson's npparatus. T he protoxide of iron in
th is decoct ion wes t itrnted with permanganate of pota sh
and the sesquioxide with hyposulfite of soda and solutio n

of iodine.'
F rom the subsequent analyses it will :l-ppear that the

hydrochloric acid decoction coutains the grea ter part of
iron preseut in the deposit .

Grey C 1S.Ys.

A comparative exnmination of the nUII\(,1'01lS snmples

of the bottom (upwards of IflÛ) collected on th e constal
banks of the Xortb-Atlnntic, bas sbowu thnt. as a rule, th e
grey or blnish-grey colour cou stitutes a distinctive feature
cornillon to :\11 sediment nry deposi t s covering the ehal lowe r
portions of the sea-bed. lu ether respects, h OWH\ 'Cr , t his
clay differa ver)" con siderably.

A t sallie of the observing-statious it wns found to
occur as a. fiue, plast ic substance. which. wheu dr ied. con
trads iuto:\ IUIll)l)' Dl:l SS. so h:\nl and colllpact that a hammel'
Ims frt'q uentl)· to be used fOI" brf.'akillg it. I n other local
it if'S. this co:ls1.'I1 cla.r is more pOroliS in chnract('1' and
coarsel)" g:ranula t.('d ; it shri uks \'el")' !iule 011 t'xposu re 10

hen.t nml lms, wlwo dr)", but tl'ifling cohes i\'e power.
T his \\"nnt of hOlllogeneit)" flrist·s fl'Olll t lle prescnce

of CO,'!l'ser m:"ltcl'iflls, sncll as s,'! lHl (qua l'tz) and inol'ga llic
:Iuim:ll l"t'lUa ius,

On thoroughl)' waslJillg the cla)". to dek-'l'mint' the ex tc nt
of ndmixtur(', ther(> will he fonnd a g:rt':Itt'r 01' less residue,
compose d chil'fir of calc."l l"t'ouSsbells 01' frag lDt'uts of snch and
otll1'1" minernl Jlar t icles, Gmins of qua rtz, l\S a rule roulldetl

at thc l'tiges, ge llernlI)" collst it ute the :;n:eawl' Jl:lI1 of the
la twr. The exwllt 10 which qunrtz predominates ol"er other
miner:t l substa nces :\s a Constituent of oCI·allic dl'posit in

t111' s l1 n11o\\"('l' parts of the Sl'fl ' \ll,d, lms lwc'1\ sllOwn ur De·
lesst' in his wor k ..L ithologit· du foncl (\('s mel'S,"

1'0 obtain a t rustwor th)' ùete rm ination of the m rious me·
cba.nical constitu ents in the cla)' b)' was hing, is h:lrd l)' pmcti·
cable. T he conCl'ete SUbst.1 UCt' of tl le deposit ma)', indeed,

1 Tît ralioll b)" this mcthod does Ilot indeed gi\"l~ a hill"h ùegree
of accurac)", but mal' for this l'\Il1'0~e he rt'gal'.leù lU r ieMinl'(' fairl)'
8ati8factor)' re8ulte,



men det el' neppe muligt at bringe dens amorfe Partikler
1 en tilstœkkelig fint fordelt Tilstand.

Det kunde synes naturligt at antage, at den Grad af
Finhed, hvori Lerets mineralske Blandingsdele befinder sig,
maatte staa i et lovmressigt Forhold til Afstanclen fra Land.
l det store taget el' dette ogsaa ganske rigtigt, nemlig naar
der el' Tale om lœngere Strœkninger, eller hvis man altsaa
sammenligner Bundprover, der el' optagne fjernt fra hin
auden og paa forskjellige Dyb (f. Ex. paa Kystbankerne
og i det egentlige Havbasin), men indenfor det graa Lers
eget Omraade el' den ovenanforte Regei neppe anvendelig.
Kystsedimenternes Foranderlighed og Ubestemthed i denne
Retning el' tidligere paavist ved talrige Observationer, og
Bundproverne fra den norske Expedition tjener til Bekrœf
telse horpaa.

.Jeg skal saaledes exernpelvis nœvne, at yi ved Expe
ditionens sydligste Rute - fra Sognefjordens Munding til
Island -- paa Stationerne 8 og 9, der ligger 4-0 Mile
fra Land, finder en fin ensartet Prove, der udelukkende
bestaar af amorft Ler, medens derimod Stationerne 14 og
18 - omkring 7 og 18 Mile lœngere ud i Havet - viser
et grovkornigt LeI', der ved Slemning gay et betydeligt
Residùum (30-40 pet.) af grovere mineralske Partikler,

Det samme Forhold moder os ved Betragtningen af
Bundpreverne fra Expeditionens norclligere Snit. Paa Sta
tionerne 110, 114, 116, 117, 118 og 123 (15-30 Mile fra
Land), har jeg saaledes ogsaa fundet fint- og grovkornigt
LeI' i et vexlende Forhold, der ikke synes at rette sig efter
Afstanden fra Kysten. Denne Uregehmessighed viser sig
i det Hele taget overalt paa Kystbankerne, hvor Expedi
tionen har foretaget Dybdemaalinger fra Land og udover
mod Havet i planmœssig Rœkkefolge.

Af de Dyr, hvis uorganiske Rester forekommer i
Kystleret, gives der naturligvis en Mangfoldighed af Artel',
ligesom de ogsaa optrœder i vexlende Antal, men sjelden
udgj0r de nogen vœsentlig Del af Bundpr0verne. Blanclt
de almindeligste af de Foraminiferer, der el' fundne i
Bundpr0verne fra de norske Kystbanker, el' Slœgten Uvige
rina 1. Denne Foraminifer el' sjeldnere i det graa LeI'
langs Spidsbergens Kyst, der i det Hele taget synes at
vœre fattigere paa Dyrelevninger. Det kan mevnes, at jeg
her paa enkelte Stationer har fundet 'Discorbina i et stort

Antal.
Prçjyerne af graat LeI' fra Fœr0-Islandsbanken viste

sig at vœre nœsten fuldkommen frie for Dyrelevllinger.
l Havet nordenfor Norge el' det vanskelig at bestemme

Grœndserne for det graa Lers Udbredelse, da det her st0
der sam men med og lidt efter lidt gaar over i det gr0nlige
Rhabdamlllina-Ler. Langs Nordkysten af Norge el' der af
Expeditionen ikke foretaget nogen Dybdemaaling, men vi

1 J eg maa oplyse om, at Er. Prof. Sars har vœret af den God
hed at bestemme disse i Leret forekommende Dyr, der isœrdeleshed
har tiltrukket sig min Opmœrksomhed.
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be mncerated by boiling in water : but how reduce the
amorphous matter to the requisite degree of fineuess,

It seems reasonable to assume that the magnitude of
the mineral constituents of the clay should be mainly de
termincd by the distante from land. And, taken in a broad
sense, this is found to be the case, viz. with regard to ex
tensive tracts of the bottom, or, when comparing samples
from widely distant localitios and different depths (for ex
ample, the coastal banks as coutrnstcd with the truc ocean
basin); but within the Iimits of thp grey clay formation the
rule will hardly apply. The variabl« and uncertain charac
ter of shore-deposits in this respect, lias previously beon
shown by numerous observations, and the samples of the
bottom obtained on the Norwvuinu Expedition nfforrl addi
tional proof.

'I'hus, for instance, on th!' most southerly route of
the Expedition - from tlw mouth of the Sognefjord to
Iceland -- samples of a fine. homogeneous deposit, con
sisting exclusively of nmorphous clayey matter, came up at
Stations 8 and ~), distant respcctivelv 4 and b geographical
miles from land, whercas at StatiOlls 14 and 18, lying
about 7 and 18 geographical miles farther out, the bottom
was found to be covored with a coarsely granulated day
that, on being thorougly washed. loft a very considerable
residue (30 or 40 pel' cent) of course mineral particles.

A similar contrast is met with on compnring together
the samples of the bottom from the northern section of the
tract explored. Thus, at Stations 11U, 114, 11li, 117, 118,
and 123 (t'rom 10 to 3u geogrnphicnl miles t'rom land) l
found finely and coarsely granulatod clays occurring under
conditions which are in no wise deterrnined, it would seem,
by the distance from the coast. This striking want of
uniformity proved generally characteristio of coastal deposit
wheresoever systematic series of soundings were taken from
the shore to the banks.

The inorganic animal remains that OCCUl' in the grey
coastal clay are referable to a great yariety of species,
more or less numeronsly representec1, but they rarely con
stitute any consic1erahIe portion of the c1eposit. Among
the Foraminifera fOtllld in the samples of the bottom from
the N orwegian coastal banks, one of the genera of urost
frequent occurrence is Ul:i,r;erina. 1 'L'his animal is compar
atively rare in the grey clay ofl:' the coast of Spitzbergen,
which indeed would appear to. he less rich in animal re
mains. Here, however, at a few Stations, l fOlllld the
deposit to contain great nUl1lbers of the shells of Discorbina.

The samples of grey clay from the Fœroe-Iceland
bank exhibit scarce a trace of animal remains.

In the tract of ocean stretching north of Norway, it
is difficult to determine the exact limits for the distribution
of the grey clay, since it there borders on, and is gradually
merged into, the greenish-coloured Rhabdammina clay. Along
the north coast of N orway no soundings were taken, but

1 Professor G. O. Sars has had the kindness to determine such
of the animais occurring in the clay as particularly attracted my
attention.



bar derimod flere Uudersegelsesstationer i de store F jorde,
der ber skjerer sig ind i Landet.

1 Altenfjorden fandtes et fint. 1)'5t grcngreat Ler, i
P orsangerfjord en et mcrkt grenligt, der ligner Rhabdammina
L eret, og i Tannfjordeu et ensartct. lysgrnnt Ler.

Den D('} nf Bstbavets gruud e Havlumd. der i 8Jd
for Beeren Ëiland begynder nt skraane ned mod <let vest
lige Dyb, er vistuck i Almiudelîgbcd bedœkket al' et grnat
Ler, men det to ('1' c ite bihlaudet l't ln-unt Saudler. der
dauner clet O\"l'rstl~ Lu~ al' Sediiueutet og stuudom udgjor
den overveieude Dl') al' Huudprovcn. lJiSSI' L'rcgelmrossig
heder bar jl'): ved 'l't '1!Uillg'I'U nf Km-tet undlndt nt tage
H eusyn til . :";0 111 d l·t vil S('('S nf <il·th'. Il/Ii, j C',!! lagt det
graa Ler som eu Fortscttelse fra Xorees Kystbnnker op
uver ruod N ord forbi Yestside n nf Beeren Eiland og videre
langs Sptdsbcreeus Kyst. E lle r hvad der i det nrennest
foregaaende er s:~:.:t. vil d l·t imidlcrt id ,-[(>1"(' indlyseude. at

de Grœndser, j l'~ hnr trukket fOI" det :,.'TM Lers Udbredelse
imellem N orge og Beeren Eilend, el' nf en noget ubesteuit
Art eller ialfald maa lx-tm gtes med et vist Fcrbehold.
Denue Usikkl'I'lll~11 ved Km-tet iudskrrenker si:;:: imidlertid
ti l deune Del nf H a,'IJUIl{If'II : de onigo Grwndsers Paalide
lighed er sikn 't n 'tI t.'llrigere St.1.tiollel" og 1"1'tI l'Il storre
Grad af Rl'p ·llll:l's.'ligllt'fi Illl'd R f'll S) 'n t il S('dimelltel'lll's
F ord eling,

Dl't gril:! Ll'r lall/!'s Spi dsùl'r:;::ell SYlI l'S gjeuuelllgaaende
at nerl' af l'li noget lllork ere F an c l'llll Xorgt's ]\:ystlel',
men h,·ad dl'r fOl'lll'l'igt l'r sa,d 0I1l tiet sil\sk, gjœlder i
sm Almindeliglll'd ogs:ia om hint"

De Buntlprm"f'l'. d('l ' udelukh1lde llt'st:mr :l f g:ra at L eI',
el' sjelden opta;.,nw paa IIO:':l'1I stOI"l'I' lI yhde eud -ltlo--150
F ame. Langs den Ilordlig'l' Dl'I al' t ll'll llorske K yst nndl.'s
der blot nogll' faa Statiolll'I', SOIll lJaUnl'r l ' lltitngelS{'r fra
denne R{'ge1. Dt, lIll'st a1Jllor lU:llp i dt'Illlf' R{,tlling l"r St..'l·
tione m e 134, 1;I1Î 0:': I;Jj l, h,"or ,"i tintil'l' ù('t graa L eI'
indt il et Dyb al' H-l-l F nnLl", ' \ ,d Bt>tm.;.1:ll in~ af D)"bde
k:utet on'r d"t 1I01~ke Ha," \"il man se, at H:wbuudl'll, der
h"or disse St.'lt iolll'r fOl't'kolllu1l'r, \"is..'l" 1'11 nwgl't e i(>ndom·
lIll'lig Formation, K~·stb.'l llkl'rnc, 11er lan gs ,.l.'s\('ra3lell og
Lofoten LaI' t 'U Wlllllit'Ii).! SJl(' ,"er Cdstra'kn ing, lld,"idpr sig
nemlig paa dl,ttt , ::';tt>d tclllllleliJ,! l'hulst'Iig: til l't ston e Om
made, Omkl'iul-! Ill' na'\"llte ::';t:\tIOlIl'I' gjor Dyùdl'knr wn
for 80u F /m ll' l'II skal'p o~ tl'lU1J,! Rugt og for ts..'l'tb's i en
n)" Retllillg, d pI' l1n~ste ll IlalllWl' l'Il l'et Yillkel med uens
foreg:wellde, DI'UlIl' l'il'llllo]\Ulleli).!l' og' intl' rl.'SSante Fon n
af Havùmuh'lL l'r 1IlI'~I't Iloia).!tig lll'stl.' lIlt \"L'd tall' ige Dybde
ma.'l1înger. Som 111,t Sl'l\l'r l' sklll omtales. falldtes dt'r ogsaa
i denn e Bugt en Mœngde Stene,

Pa.a de sydligel'e Dell' af de norske Kystbankpl' s)'nes
det gra.a Ler i Almiudelighed at f!:l.:l ned t il stoo'e Dyb
end lœngere No rd . 1 e st for Island fand tes dl't gt':la L eI'

, Din e SlItiouer ligger ill.eJlem li7 ' Ote 1;"; ' N. B. " , OJC Il' 8 , L.
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th e E xpedit ion bad sererel obserr ing-stations in the great
fjords of that region,

In the Alten Fjord , tb e surface-layer of the bottom
was fouad ta consist of a. fine, Iigbt-coloured, greenisb-grey
clay : in the Pors enger F jord , of a dark. greenish clay,
resembling Rhabdauimin e ; and in th e T ana Fjord, of a
light-grey homogcucous cley.

'!'hl' shallow bcd of the East Sen, whicb, south of
Boereu Eilaud, begiue to slope down townrds the weste rn
depths , is. Indoed, in th at locality chiefly covered with a gre)'
clay ; but a brown . snbulous clay olten occurs as th e top
layer of the deposit . und sometl mes coustitutes th e princi
pal part of the sample. Mcanwhile. I bad no rega rd ta
th ese exceptioual characterist ics wheu drawing t he nunexed
uiap . in which th e grc)" clay is sbown to exteud l'rom th e
Norwegiau coastal banks uorthwnrd pest th e western shores
of Beereu Ei laud, 3n<1 tbeuœ along th e coast of Spitaber
geu. From wbnt bas been eteted above, it will. howerer,
be apparent. thnt the l imita 1 ha \' 1' tmced for th e distribu
t ion of the grey da)' between Norway and Beeren E ilan d
arc ta a certain exteut problematical. or sbould at leest
be regarded with serue reservation. But this uuœrtainty
docs not extend ta ail)' othor part of the sea-bed mnrked
off on the ump ; nuuierous obsef\'iug-stntiollS, together with
gwatel' Iluiforlllity of distribution, \"ollch fol' nccurncr as
reg:\rds t11l' out1in(' of th e r emaining sect ions,

'l'Ile grc)" clar occurrillg along the coast of Spitzbt'I'.
gen \\"ould ap pCHl' to he somewhat clarker in colom' th nn
th e 1\orwegian shore-deposit ; but for th e l'est, what hns
b l' l.'l1 obsel'\"t'd respect ing thl' lattcr~ will as a l'ule tlppl)·
with l'quai force to the form er,

Sa lllples of the bottalll cOllsistillg exc1usÎ\'e1r of gl'e)·
d a)' \\"t'l'.... rarel)" obtaiu<-'<! l'l'oro ft gl'eater depth tball 400
ta -l50 fathollls" In some few localities, !Jowe, er, off the
nort1u"'rn p..'ut of the Xorweginn coast, th is limit was con
s idel':\bl)- exC€'{'ded , The most notable exœptions to the
rule OC<"tlr at Stations 13-1, 136, and 137,. where the
grt')" clay reaches as far down as 844 fatholUs, On
exa mining t.he Depth Chart, a "l'l')' peculiar configuration
will ùe Sf'(> n ta cbnracterize th e hasin of the North
Atlant ic in thp localit), where th ose Stations a.re located.
H t'l'e the constal bauks, comparati,el)" nano\\" off Vester·
aalen and L ofoten , suddenlr expand, Round th e afore
said Stntions, the l'une of {1<'ptll (f:«Xl fnthoms) lIlak(>s a
S\lùtlell ùcn ù, after which it st rikes off in a new dircction
well·uigh nt f ight angles to tLat it had before. 1'his sin
gular and interest ing feature hl the contour of th e occall
bed hns been nccnrnte l)" ddcl'milled h)" numero ns t rustwol'thy
soulldings, H er c) tao ~ within the hend of the CUI'\'t', the
deposit contained a great many pcbbleli,

At the southern extremity of the No rwegia n coastal ,
banks, th e grey clay would as IL r ule ap pear ta nttain a.
greater depth than at th e northem. East of I œland this

1 Bet.....etD lat. 117 - )J., long. 8 ' E. and lat. COS- X" long. Il' E ,



paa 571 Favne; ligeledes forekom det paa Vestkysten af
Spidsbergen i et usredvanligt Dyb (Stationerne 367 og 361,
535-905 Favne).

Som udgjorende en Del af Bundpreverne eller altsaa
som det underliggende Lag af Sedimenterne el' det graa
LeI' fundet paa de storste Dybder. Dette skal nrermere
omtales under Beskrivelsen af de evrige Slamarter.

Stene fandtes ofte i Bundpreverne, isrer paa de grun
dere Steder. Beskrivelsen over deres Art og Udbredelse
paa Kystbankerne, saavelsom paa de ovrige Dele af Hav
bunden, vil jeg gjore til et sœrskilt Afsnit af denue Af
handling.

l kemisk Retning frembyder det graa LeI' paa Grund
af sin Uensartethed eller sit vexlende Blandingsforhold min
dre Interesse end de finere Sedimenter. Lerets Kalkgehalt,
der nœrmest tiltrœkker sig VOl' Opmserksomhed, retter sig
naturligvis til en vis Grad efter dets Forraad paa uorgani
ske Dyrelevninger og udgjor der for i Almindelighed ingen
vœsentlig Mœngde i Forhold til de ovrige mineralske Be
standdele. Man finder imidlertid ikke sjelden, at Leret i
sig selv har en ganske anseelig Kalkgehalt (indtil 20 pCt.),
der ikke kan tilskrives de synlige, mekanisk biblandede
Rester fra Dyrelivet.

l to forskjellige Bundprever fra det graa LeI' har jeg
udfert fuldstrendige Analyser. Den ene Prove (362) el' fra
Expeditionens nœstnordligste Station og bestaar blot af graat
LeI'; den auden (213) el' optaget indenfor Biloculinlerets
Omraade fra dets underliggende Lag.

Station 362.

N. B. 79° 59', 0. L. 5° 40'. 459 Fame (839 Meter).
Temperatur ved Bunden - 1.0°. Blaaliggraat, nogenlunde
ensartet LeI'. Nœsten ingen uorganiske Dyrelevninger.
N ogle smaa Stene.
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deposit was met with as far down as 571 fathoms; and off
the west coast of Spitzbergen it also occurs unusually deep
(at Stations 367 and 361. 535-905 fathoms).

As constituting sorne portion of the samples, viz.
their bottom layer, the grey clay has been brought up from
the greatest depths, On this head I shall have more to
say whou describing the other deposits.

Pebbles were frequently found in the samples of the
bottom, more especially in tliose from shallower localities.
For investigating the nature of tliese constituents and theil'
distribution alike on the coastal banks and elsewhere over
the bed of the ocean-tract cxplored. a separate section of
this Memoir will he devoted.

As n subject of chemical nnalvsis, the grey clay, by
reason of its want of homogeneity, or the extent ta which
it differs mechanically. is less interesting than the finer
of the oceanic deposits, TIl(' amount of lime which, from
a chemical point of view, chietly attracts attention. must
of course he more 01' less dL'pell(lellt on the proportion of
inorganic animal romains, and t'rom thnt source, tlierefore,
as a rule, out trifling, as compnred with the other mineral
constituants. Meanwliile. this clay is not infrequently found
to contain a H'ry considerable portion of lime (as much
as 2U pel' celit) which cannet he derived from percep
tible calcareous remains of animals mechanically mixed
with the deposit.

Of the grey clay, I have submitted two different
samples ta rigorous analysis. One of these came up at
the most northerly Station (3G2), and consisted exclusively
of grey clay; the other was obtained at Station 213, from
the under layer of Biloculina clay.

Station 362.

Lat. 79° 59' N., long. 5° 40' E.; 459 fathoms (839
metres); bottom-temperature - 1.0°. A bluish-grey, com
paratively homogeneous clay containing a few pebbles, but
hardly any inorganic animal remains,

Den norske Nordhavsexpedition. Schmelck: Chemi.

Dekomponeret
af

Saltsyre
:2'1.00 pCt.

Udekomponeret
af

Saltsyre
72.:)0 pOt.

Gladningstab

l,J ernoxydul

1Jernoxyd.

1
1 ~:\rr~ :
Magnesia.
Kulsur Kalk
Fosforsyre
Kiselsyre.

f Jernoxyd.
J Lerjord .
) Magnesia.
1Kiselsyre .

Sum

4.13
2.98
2.27
7.66
0.28
1.24
4.02
Spor
5.64

1.51
9.92
Spor

61.07

100.72

Loss by ignition 4.13
(Protoxide of iron. 2.98

1
Sesquioxide of iron 2.27

Deoomposcd 1Alumina. . . . 7.66
by . Lime . 0.28

Hydrochloric Acid. \ Mnznesia . 1.24
:!4.00 per cent. 1Carbonate of lime. 4.02

1

Phosphoric acid Traces
Silica. . " 5.64

Undecomposed {sesqUiOXide of iron 1.51
by Alumina.... 9.92

Hyd:ochloric Acid Magnesia. Traces
72.:10 per cent. Silica.. . 61.07

100.72
6
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Samlede Bestanddele :
FeO l FelO, AhOs CaO
2.98 3.78 17.1>8 0.28

Gladn.tab
4.13

MgO CaCO,
1.24 4.02

Snm
100.72

SiO,
66.71

Constituents of Sample:
FeOl FetOs AltOs CaO MgO CaCO~ P~O~ SiOI
2.98 3.78 17.58 0.28 1.24 4.02 Traces 66.71

Loes by Ignition.
4.l3 = 100.72.

Station 213. Statùm 213.

2.72
11.77

1.59
41.12

- - - --
98.85

UmleCOml>OlCd fSesquioxide of iron
by JAlumina .

H! dl'Ochlonc acid 1) IagnE'sin .
07.20 per cent. Silice. . .

Lat . 70 0 23' N., long. 2° 30' E .; 1760 fathoms (3219
mètres) ; bottom-tempemture - 1.2°. A gre)', exceedîngly
fine clay under1ying the Bilocnlina clay tbat occurrcd very
spari ngly at th is Station.

Specifie Gravity of Sample 2.79.

L oss by ignition 5.5n

j
P rotoxide of h on . 3.06
Sesquioxide of iron -1.,45

Decompoeed Al umina. . . . 6.a2
L · [ .>Uhy IIne . -

Hydrochloric aeid 1)'lagnesia . . . . 2.76
:!I1,()4i pee cent. Carbonate of lime . 4.27

1
Pbosphoric acid Traces
Sillca . . . • . 1-1.00

a .59
3.06
4.45
0.32
1.20
2.76
4.27
Spor
14.00

2.72
11.77

1.59
41.12

Sum 98.85

f.Iernoxyd .
1Lerjord .

1
)!agnesia .
K iselsyre .

Ij ekomponore t
nf

S altsyre
:S6.(Mi I.cL

Udekomponeret
• f

Salts )'re
''17.:W pCt.

N. B. 700 23', 0 . L. 2° 30'. 1760 Favne (3219
Meter). - 1.2°. Great, yderst 60t LeT, liggende under
Biloculinleret, hvoraf der pee denue Station knn fandtes
ganske smaa Mengder .

L erete specifiske Vregt var 2.79.

Gledningsteb
r.Ier noxydul

I
,rem oxyd .
L erjord .

1K alk .
Magnesie .
K ulsur Kalk
F osforsyre
Kiselsyre .

F eO
3.06

Samlede Bestanddele :
F lltO, Al!O" CaO
7.17 18.O'J 1.2<)

Glodu.tab
5.59

~IgO csco,
U 5 U 7

Sum

98.85

p~o~

Spor
SiO!

55 .12
FeO
3.06

Constitucnts of Sample : 
Fe~Os AI~OJ CaO .MgO
7.17 IS.O'J LW 4.35

L oss by I gnit ion.
5.59

e-co,
-1 .27

98.80.

P~O..
Traces

SiO,
55.12

l den felgendo 'l' abel lmr jeg opstillet de K nlkbestcm
melser, der Yeti Hjrclp nf .Johusous Apparat cr udfarte i
Proyer fm <1 l.' t gl'aa Ler, til ligcmcd )'Iamgdern e nf ,JE'rD - li
oxydul og .Ier noxyd, som samtidig er fundne ved T itrering
i det seltsure Udtnek. 1 de sidste R ubriker har jcg opfurt 1;

den semlede .Jerumsengde og Forholdet mellem Oxydeme, b

hvilket altsaa er et 'Ldtl'Jk for Lerets Üxydatiousgra d. ~,'
For T abellen el' ogsan medtag et I ' ndersogelsern e af det
graa Ler fra nogle af de Stationer, 11\'01' clet foreko mmer i,

som et underliggcuclc Lug iudcufor de :'II11lre Sedimcnte rs

"Omrande . Üplysning derom el' tilfoiet uudcr An mrcrk- "
uinger. L

:,,

I n the fol1owing T able I 1I:\\'e given the amouut of
lime determincd with .TolIOSOll·S apparatus in snmples of
tbe grey clay, together with the proportion of protoxidc
and sequioxide of iron found by titrntion in the hydrochlo
rie acid solution. Tb e four rigb t band colnmus show the
total cmount of iron and relative proportion of each oxide,
thus expressing the degree of oxidation in which the clay
occurs . The res ults set forth in the 'luble also comprise
tbose obtaiued on aualysing gre)' clay from sorne of the
localities where it constitutos an uuder loyer of ether
ocennic deposits . Sneh samples are specified in the Inst
colu»m. hendcd .,Remarks."

1 J em oJ;yduhnœng.,len refereeet lig hel' - Iigesom i de f~lgende

Aral)'ser - hlot til den al Saluyre dekomponerede Del. da den ikke
er bestemt i den uopleselige,

Foruden de o\'enanf"r\e Beetanddele fandte. i aile Bundpre
verne Spor . r Mang'-n i Relid uet f.... det 1a1t&lIre Udteeek j dette inde.
holdt ogsaa i Almindel igh ed ImM Mlengd er af KlIlk. ~

• T he pro toxide of iron ....fen exelueively, both here and in all
eubeequent. an alyteS, to the amOllnt deeomposed b)' h)'drochlori e acid;
in thll.t remaining inael uble it wu not determieed.

E1c1u. ive of the constituent. epecitied above , 11.11 the .amillee
or the bottom uhîhîted trace . of rnanganege in the re9i,lue from the
hydroeh lon e acid decoction, which 1.110 contai ned Il Il; ru lo slna ll ' luan
titÎel of lime.
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e

Nordlig Leengde Dybde i

Bredde. fra Greenw. engl, Favne. Samlet Fe
Fe20S:

Anmrerkniuger.
Station. CaCOs Fe20S FeO

(Long. (Dept/. (Total Fe.) FeO (Remarks.)

1

(N. Lat.)
f. Greenw.) in Eng. Fat/z.)

1 1 1

10 61° 4 1' 3° 19' E. 220 20.41 3.5 6 1.59 3.7 2 2.24 Iugeu synligo No perceptible Oal-
Kalkskaller. ca"eolls Sheils.

41 63 37 7 10 "\V. 697 8.13 6·37 3.98 7,56 1.60
tFrero-Islauds-

65 25 W.

1

Thc Fœroc-Iceland
49 ° 9 437 6.50 5·°9 3-47 6.26 1.47 .bankcn Ingeu Bank. No ca.

~
Kalkskaller. cao'eOlIS Shells,

5° 65 26 8 24 W. 57 1 10.32 4·59 2.19 4·91 2·°9
1Umlerliggeude Unde)' Laye,';

98 65 56 5 21 E. 388 17.27 2.24 1.9° 3·°5 1.18 1 Lag (everst the Upper B"ollm
bruut Ler). OÙLy.

1°7 65 21 10 44 E. 172 9.4 1 2.23 2.02 3. 13 1.10 (;-7 Mile 6 0" 7 Miles
fra K ysten, j"om the Coast,

213
1

7° 23 2 3° E. 1760 4.27 4·45 3·06 5·49 1.45 Uudr!. Lag (ov. Ihuler Laye,'; the
Biloculinler]. Upl'e,. suo« OÙLy.

266 71 27 35 39 E. 13° Spor. 2·57 2·45 3.7 1 1.02 Undrl, Lag (0v. Undcr Laye>'; the
(Traces.) Hlmbdam-Ler). Upl'e,· Rhabd. OÙLy.

289 72 41 20 18 E. 219 3.6 1 2.5 6 1.7° 3· II 1.51

W. 1684
i Underliggende Unde,· Laye,'; th

3°1 74 1 1 20 0·45 ) Lag (averst Uppc,' Laye,' Bilo
Biloculinler). ctdina Olay.

323 72 53 21 51 E. 223 2.15 3.38 2.28 4. 14 1.48

362 79 59 5 4° E. 459 4·02 2.27 2.98 3.9 1 0.76

373
1

78 10 14 26 E. 120 6.13 2·43 3·00 4·49 0.68 Morkgraat LeI'. Dao'k-[]"ey Olay.

1

Isfjorden. lee Sounâ,,

Det vil sees af de ovenanforte Analyser, at Lerets
Kalkgehalt el' meget variabel, men kun paa et Par Ste der
opnaar nogen betydeligere Sterrelse.

De TaI, der udtrykker Lerets Oxydationsgrad, ligger
paa faa Undtagelser mer meilem 1 og 2. Vi kan forelebig
betragte dette som et, med Farven sammenhrengende, kemisk
Kjenclemrerke, der kan tjene til at adskille clet graa Ler
fra de ovrige Sedimenter, hvis Forhold i den samme Ret
ning senere skal belyses.

It will be seen from the above analyses that the pro
portion of lime varies exceedingly in this clay; but its ab
solute amount is not considerable save in one or two
localities.

The figures expressing the degree of oxidation lie,
with but fe", exceptions, between 1 and 2. This we may
regard for the present as a chemical feature intimately
connected with colom, that serves to distinguish ail gray
clays from the other deposits whose similarly derived char
acteristics I shail elucidate in turn,

Gr0nlïgt Ler.

1Hha bdammiua-Ler).

Green Clays.

(Rhabdamminn Clay).

Nordhavets ostlige Del, der ligger imeilem Norge,
Beeren Eiland, Spidsbergen og Novaja Semlja, el' af en
meget ringe Dybde. En Hrevning paa Iidt over 400 Meter
vilde vœre tilstrœkkelig for at lofte dets Bund over Harets
Overfiade og forvandle den til et stort Sletteland.

De betydelige Strœkninger af denne jevne Havbund,
der af Expeditionen blev undersegte, fandtes bedœkkede af
et Sediment - Rhabdammina-Ler -, som med Hensyn
til Udseende og kemisk Beskaffenhed el' af en eiendommelig
Art. Mest karakteristisk finder vi det paa de estligste Sta-

The eastern section of the North Atlantic, between
Norway, Beeren Eiland, Spitzbergen, and Novaja Zemlja,
is exceedingly shallow, A rise of but little more than 400
metres would suffice to bring the whole of its bed above
the surface of the sea and transform the tract into a vast
plateau.

In the numerous localities of this extensive region,
explored by the Norwegian Expedition, its level floor was
found to be covered with a deposit - Rhabdammina clay
- peculiar alike in outward appearance and chemical com
position. Its characteristic features are most salient in the

6*



tio ner (omkri ng den 38te Lengdegrad), b\'OI' det frcmtre
der som et ensa rtet, temmelig fint SIam af cn eiendommelig
merkgren F arvc. Efter TOITing' opnaar dct ku n en ube
tydel ig F nsthed eller Samme nhœngskrnft og kan mellem
F ingrene knuscs til ('t l' ulver, der el' nt foie pan som et
meget tint Sand ,

Under êl ikroskopet viser ,let sig for en vœsentlig
Del at bestaa al' smnn l\:vnrtskorn. ,1",1' i Almindelighed "'1'

temmelig skerpknntede.

Af Dyrelevniugcr iudeholder Slammet kun fau. A l
mindeligst finder urau Rer nf AIII1",lid(,l' (udelukke ude Epia
cheJoptenu), K isclspik ulcr nf :-" 'alllpt' og :':'knlh·J' nf xlœgteu
Asfarl c, foru den rk-n c mtnlte F oraminifer HllUbdawfll i lla,
der S)' 1ICS a t vu-n- lllt',i.H·t almiudelig.

D et Iremsnnr nf Huudproveine fra E xpodit ioncns ost.
ligst c Statione r. nt Hlmhlla lL Lmill:l·Lel'et her 1'1' nf cu l'juge
Mu:gtighetl, da jcg lll'mli;! l'aa tien' t' tt,tle!' 1]<'1 1' fundet et
underliggend e L ne al' morkgreut. fiukcrni gt og mind re sand
hold igt Ler.

P ao. de H ..~tli;!l,rt, Stntio ncr taber R habdouuninn-Lere t
Jidt etter lidt sine kamkteristisk e E gcneknber: det bliver
mer l.' plast isk 0;":: Fn rvou mindre udpra-gct gronlig, ligesom
heller ikke 1I0p- t'1l L:lgtl:lIIlLt·ISt, viser sig i B uud provem e c-,

indt il vi i :-:':ytl 101' Hl't'l't'n E ilantl (under :W- :!5" .0. L ,)
!!"jelltintler det gr:l:'l L l·r . ~ortl t'Ilom tll·uue " g:lar R hnb
darnminn-1.e1'et Jaon gt·I'\' ml i H;tn ,t i \"l'stlig Rctnîng og
nllnr her op til :-'pids\lI'l'gl' ILS Sytlkyst ,l

1 kt"misk H\·tu illg lHlJll :'l 'l'kio l' dl:t gnmlig-l' L I'I' sig n 'fi
sin store K isl'1sF cllIil'lLgdl' 0:; H'<! lIen milHlre oxydc rt e
T ilst:md . h\'od <!d hl,tin l1 t' l' sig. .f ",,!! h:ll' trot·t nt i ngtt~gc,

:lt tit·rt' nf HUlldpl1l\\ 'I'lH', H'11 :lt llt·nli;..::ge i L uften (11:1a
L abora 1oriet ), Joralldr(·r sit rdst"PII<! t' . og i t'II enk('lt lInr
j t'g ad kt'misk Yl·i kOIlSt.1tt·l'et, Ilt tien i puh('I;sert't T il
st..1lld elÙ'r n Og"l'1l T ifls F Ol'lob h:lr tilt:l!!C't i .Jemox~·df:!t'h31t ,

idet lo':U'\'f'n s.1mti tli,!! ( '1' bll,\·t't hrunlil;. 1 BUTlflprm'pn fm
~t.1tion 264 f:llldt j t·,ll" llt'lI1 li/! i det s.1IL<;I1l't' 1:dt r:f"k \'Pd
den fonte AnaI~- se : :?4~ pCt. F cO og hlot u.:t4 pCt ,
F eAl ,••' et Imh t .-\:ll' S,'llt'l'l' erhoMt j"g d("rimo<1 : 1.UO pCt,
FeO og 1.39 l'Ct. 1<\ ' :0 ;; .

Da jeg h:ll" kOlltrollt·n·t dE"lI sitlstt" H('stmnm",lse og
hellel' ikke bar nog:en (irllnd ti) :lt t vil"ie pna Rigtigheden
af dE" n fors te , synt's (h·tt e mig nt n t'rc et lo'a'llolllt'D

l
der 1.'1'

vt'l Hl"rtl l\t lœggt' ~r;erkc t il.
1 R habd:u lllnina.L(·rt"t har jl'g IIdfort fuldst.~nd ige

Anal)·ser af 10 B Ulldp l'OH!l' fr a E xpl'lli t ionens ostligste Unte.

Rllndt 001 Rel're n Eilan<l vil '""Il l'al Kor tet finde et aabellt
Rum , R er hl r Expe<litionen foretage t flere Dybdemaalillg"er , der
vi1er, nt Bllnden ikke Jigger () ~'bcre end 100 Fame. Da L oddet
nœ1ten ahid 1tlldte n\0,1 Sten, blev ingen Bllndpr i'lve optll.gct.

1 Den samle.le .Jel'nmlO' llgtle er be1te mt med Kanlll'ieoll CftC l'
Rednktion med Zink.
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extreme eastern sect ion of the tract (near th e 38th parallel
of lat itude), where this deposit occurs as a boniogeneous,
comparativcly fine mud of a peculiar dark-greeu colour.
Friable wheu dr ied , it possesses Vf'ry lit tl e cohesive power,
admitting of being crushed botwccn the fingcrs to powder,
which lias Il gri tty t'l'el, like fiuo sand,

E xnmined und er the microscope, it Is minute, and, ns a
rule. compamtively sbarp-eda cd pnrticles of quarta nre found
to forru its chief const itu ent.

Of ani mal remnins this deposit eoutnins but few.
Tbose 1II0st Ireqnently met with are tu bes of A nnelids (ex
cl usively 8piochetopten fs) , siliceous spicules of sponges,
nnd shells of the geuus Asta/1e, 3S also of the previonsly
meut ioned Fornui iuifer Rhabtlalll lll i lla, whic11 wonld nppea r
to he corupmuti vely numerous.

'l' Ile dep osit brou ght np nt the most oast crly of the
obscrviug-staticus shows the surfucc-lnyer of Rh abdnmmina
clay in that locnlity to be of triûing tbickuess ; sevem l of
the su uples hnd an under layer of dark-grey. finely gre nu
lnted, and somewhnt sabulous clay.

T brougbout the western pa r t of the t ract , the R hab
dnnnui nn cley gmdually leses its dist inctive fentures. Iw
connng more plast ic in snbsta ucc and in colonr Jess cbnrac
te ristical ly g"rN'n. with no :lpl'Nlmnce of stmt ificntion in
tbe samples, - till. south of Beeren E iland (long . 20" to
25° E.) we agnin meet witl r th e gr(')· clay Xorth of thnt
islnud , the n habd nlllmilla. cla)' cxtl'mls fal'th el' seaward.
rea.chin1!-" Il )1 to the south coast of ;o;pitzhergt'lI,t

R ef!:lrdt·d c1lt'lllÎcal1)'. the chid' cll:ll"act t'l'ist ic... of this
gr ",cnish clay are its larJ:!"l' Jl I"OJlort ion of silic.'l, and the
sli.!!ht ext",nt to which it is oxillized. On exposure to
atmosph",rie illtiuence ( in the l:thom tor)'). sc \·l.'ral of the
s.... lIIpl{'S nn derw('nt , 1 fecl llrettl' sure. a c1mnf.: c of aspect ;
ami in one, which had !Jt..en }lul\"l'rized and allowt'd to
stand o\'t' l' for soml.' t ime, 1 Ill'O\·t'd bl' dirt'et nnalJsis an
inCl'ense in the allloun t of oxide of iron ; il... colonr. too.
h:ul. hccome hrowliish. Agnin, in tht' s.'l.ntple bl'Oll,!!ht IIp
nt St.... tion 264, 1 tound in t1w h)'{lrochlol'ic acid dl'coction
as the r fi"sl1 lt of :l. tirst :lllalysis, 2.4~ pel' cent of F eO and
onl)" 0 ,24 pel' ct'nt of Fc~O~ , ' hut six ntonths latcr tho
proportion ciet-e1'lll i11ed W:l S l ,OU pel' cent of FeU nlld 1.:39
pel' cent of E'e: OJ'

H aving tested the r{'suits of the la tter :lualysis and
seeing no rl'ason to doubt the accur:lC~' of the tirst , 1 c.'l.ll
at tention to tbi s pl1enoluenon as one tha t shoultl, 1 think
by no mealiS !"1SS llisreg:lrd ed.

Of the R balK1:lJllmina cla)' Illet with on the ea!item
route of th e E :<pt'd it ion, 1 ha"e sllbmitted to r igorou s :lna-

Hound the shorel of Beerell Eilal1cl a blank sl' lIce hal beCIl
left in the map. From Reverai 80umlingl taken 11ere at diffcrent
IWJints, th'! clepth .....81 found not to exceed 100 fatllOm ~ j 1l1ld the lead
havillg almost illvariabl)' strllck al(ainRt rock or stone, Il'' sam!,le of
the bot tom eould of course bc nbtained.

~ The total amollllt of iron wa1 det.erminetl with pCl'Inan/{annte
of potuh, after deao][idaüoIl with ltillC.



nemlig paa den omtalte Station 264 og paa Station 267,
hvilke ligger omtrent 15 Mile fra hinanden.

Station 264.

N. B. 70° 56', 0. L. 35° 37'. 86 Favne (157
Meter). Temperatur ved Bunden 1.9°. Grengraat, lest
LeI' med noget merkgraat Underler. Talrige Annelider
( SpiochetopterusJ. Ingen Stene.
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lysis two different samples, one from the Station previously
mentioned, 264, and the other from Station 267, about 15
geographical miles apart.

Station 264.

Lat. 70° 56' :N.~ long. 35 0 37' E.; 86 fathoms (157
metres); bottom-temperature 1.9°. A greenish-grey, porous
clayon a thin layer of dark-grey clay, containing numerous
remains of tube-building Annelids (Spiochetopter'lts) ; no
pebbles.

Sum 99.48

Loss by ignition . 1.85
(Protoxide of il'on . 2.48
1Sesquioxicle of iron 0.24

Decomposed J Alumina. . . . 1.72
by l Oarbonate of lime. 2.54

Hydrochloric acid 1 f cr • 2 20'
1() '>0 t 1 - 0 magnesia .
_.~ pel' cen '.

1
Phosphoric acid Traces
Silica. . .. 3.02

Dekomponeret
af

Saltsyre
12.20 pCt.

Udekomponeret
af

Saltsyre
p;).:~:~ pet.

Gledningstab
( J ernoxydul .
1Jernoxyd. .

J
Lerjord . . .

l
Kulsur Kalk .
Kuisur Magnesia

1
Fosforsyre
Kiselsyre.

(Jernoxyd.
J Lerjorcl .
1Magnesia.
1Kiselsyre .

1.85
2.48
0.24
1.72
2.54
2.20
Spor
3.02

0.12
1.01
l.00

83.20

Undecomposed (Sesquioxide of iron
by J Alumina .

Hydrochloric acidj Magnesia .
8'1.:13 pel' cent. 'Silica. .

0.12
1.01
1.00

83.20

99.48

Samlede Bestanddele:

FeO Fe203 Al203 Oa003 Mg003 P 205 Si02

2.48 0.36 2.73 2.54 2.20 Spor 85.23

Glsdn.tab Sum
1.85 99.48

Den felgende Analyse viser en forholclsvis ringe ]'01'

skjellighed fra den ferste, Bundproven fra Station 267 el'
imidlertid optaget paa et storre Dyb.

Station 267.

N. B. 71° 42', 0. L. 37° l'. 148 Favne (271
Meter). -1.4°. L0st, grengraat LeI' med noget merkgraat
Underler. l Bundpreven nogle Stene (veiende indtil 0.5
Gr.), bestaaende af Sandsten og Lerskifer. I Skraben
fandtes paa denne Station mange starre Stene: haard Ski
fer, Kvartsskifer, en pibet merk Sten, Sten med Kisnyre,
merk graa Sandsten, red Granit, chokoladebrun Tuf (?),
mark Lerskifer.

Lerets spec. Veegt var 2.59.

Uonstituents of Sample: -

]'eÜ Fe203 A1203 Oa003 Mg003 P 205 Si02

2.48 0.36 2.73 2.54 2.20 Traces 85.23
Loss by Ignition

1.85 = 99.48.

Between this and the following analysis there is a
slight difference; the sample from Station 267 was however
brought up from a greater depth.

Station 267.

Lat. 71° 42' :N., long. 37° l' E.; 148 fathoms (271
metres); bottom-temperature -1.4°. A porous, greenish-grey
clay containing a few pehbles (the largest weighing
0.5 gr) of sandstone and argillaceous schist. The dredge
brought up at this Station numerous stones and pebbles,
consisting of hard slate, quartz-schist, dark-grey sandstone,
red granite, dark argillaceous schist, also fragments of tuff
(?), chocolate-brown in colour, and of a dark fluted stone,
as also of a stone containing nodules of pyrites.

Specifie gravity of the clay 2.59.



L oss by ignit ion . 5A!;!

rProtoxide of iron . 2.Uô
Bcsqnioxide of iron 1.0u

Deeomposed jAlumina . . . . U.25
by L une . . 0.2U

Hydrochloric acid Magnesic . .. J.4!;!

!l, g:1 }let. Il Cnrbonnte of lime . o.eo
Phosphoric acid 'l'l'aces
Silice . , , . 4.:14

Dekompo ueret
af

Salteyre
9.83 llCt.

Udekomponeret
,f

Salt syre
Ri.~" pOt.

Glsdningstab
.Iernoxydul
J erno xyd .
Lerjord .
Kalk .
Magnesie .
Kulsur Knlk

l
E oeforsyre
K iselsyre ,

{

J em OXYd .
L erjord .
Mngnesin .
Kiselsyre .

5.49
2.05
1.00
0.25
0 .20
1.49
0.50
Spor
4.34

1.97
9.33
142

70.5G

Sum 98.60
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Ilndeeomposed ( Sesquioxide of iro n
b, jAlumina .

Hydrochloric acirl Magnesi a .
.'<UI< pCt. Silica ..

1.97
9.33
1.42

70.f)ü

~lS .li()

L oss by I gnit ion
6.48

Semledc B cstau ddele :

FeO Fe~O:l A I ~O~ CaO M"O CflCO;! P20~ Si0 2
2,05 2.97 9.58 O.:W 2.9] 0.50 Spor 74.nO

Glodu.tab SUlU

5.4H 98.60

FeO
2.05

Üonsti tuents of Sample:

Fe~03 AhOJ CaO
2 . ~1 7 9.58 0.20

MgO
2.91

os.oo

pp"
Traces

Si02

74.90

Bundproven fra Station 267 har ikke Iigeeom den
foregaa ende undergnnet uugen Fomndriug ved ut beuligge
i Luften ; l'cd to Hestemme lser nf deus .Ternoxydul- og
.Iernoxydmœngdc lI11.'d lrengere 'l' Ids ),[cllemrum el' jog korn
met til de samme Hesulta ter. F orholdct mollem Oxydern e
val' i begge 'I'ilfa-ldc UA9. At Gladuingstabct ved den
sidste Bundprovc el' hetydl'1 ig hoierc end ved den forste.
kan maaske va-re bcgruudct nf en storrc Ri gdom pno 01'·

ganiske Stoffc. Denue el' muligous ogsaa forenet med en
SWlTC Stabilit et Iigcovcrtor L uftcn- I'aavirkuiug (?). Bcgge
Bundprsver udviklcde re d rtphcduiug en stœrk ruumouin
knlsk og empyre vmatisk L ugt .

Eoruden ùe ovennnforte AlIfllyspr lnu- jeg i Rhn bdnm
mina-Lere t udfor t en Del K nlk- og .Icrubestommclser, der
"il tjeue t il Oplysuing om deta Dyre liv og eicudomuu-ligc
Oxydetionsforhold . .Ma'llg:dcll nf don kulsurc K alk el' fundct
med .Iohusous Appnrnt ; .l eruoxydul og .I ornoxyd bcstemt
l'cd 'l'i trcrin g mod K nmn-leon og undcrs vovlsyrligt Natron .

SOlll dl't l'il Sl'es . {,l' l\:al k~('haJtI'n owronlentlig rinp:e
pan. aile de St.ntiOl1l.'r, som l i ~g-cl' pstl.'llfor Hl'eren E iland
og sondellfol' lil')llll' 0 's BI'I·ddl'gl':HI. ~og{'n t ils\":1rendl'
}l'attigdom filllll's Ilt'Pllt' i .:\onih:n {'ts Ilnige Sedilllelltel'
eller el' ialfaid ikkt- paa saa ston ' 8b-a'kuill~cr lIdhl'edt nwd
nogen lignendl' ){(·j,:"{·illlll'ssigllt'd. Ih 'll sallllll(' Maugl'1 pM
kulsul' Kalk har j{'g flllHh·t l'ed med 8alts)Te at fOl'soge
de lJu ige Bundpro\"cr. der cr iIldsal1llede fra delme Egn
af H avbunden. Ol"{'ralt "iser sig kun cu ganske riuge
Kuls)Teud\·ikling.

P aa Station 326. der ligger i t1et lille Parti af R hab
dammina-Leret, som pM l\:artet Cl' ant('gnet mellem Heer eu

1

'1l,
"

ii

Unlike the foregning; the snmple from St..i tion 267
did not uudergo any visible or substantial change ou being
exposed to the air. 'Iwo dctermiuatione of the protoxide
and sesquioxide of iron. performcd with a considerable
interval bctween. gave the samc resulte. Th e ratio of tho
osides was in each case UAD. 'l'hot the loss by ignition on
determining the const itu ents of the latter snmple sbould
bave beon considera bly in excess of that resultin g from the
analysis of the for mer, l'rom Station 264, may pei-hcps he
ascribcd t o a grcater nbundnn ce of organic remai us, which
in tu rn will possibly accoun t for the gre ater stahility ex
hibited in witbstandiug the influence of ntmospheric ail' (P}.
Both snmples emitted on exposure to hcnt a st rong ammo
niacal and erupryeumatic odeur.

Exclusive of the nbove-ment ioned nnnlyses, 1 lmve
performed in Rhabdamnrina clay divers deteruunntion s of
lime nnd iron. which will serre ta tlu-ow Iight on the orgn
nisms present in that deposit and the chrunctcristic resulte
of its oxidati on. Tbe nmonnt of carbonate of lime was
found with J ohusou's apparatus, that of protoxide and ses
quioxide of iron br titration with permanganatl' of man
ganese ami hyposullite of soda .

As will be seCl1 from tlw Tnble, the pro portion of
lime was remar kably sn131\ in ail the samph,s col1cctl,d at
St..'l.tions cast and south of Heeren Ei land. A COl'l'cspolul illg
characteristi c as r egards this constituent will har di)" he
found ro OCCUl' in any other of the X orth·At1antic tleposits,
at lf'ast with ('rJlw.l lllliformity thl'Ollg"hout snch extL'llsive
t racts, 'l'he saIOe cOlllparatire ahsence of carbonate of lime
l hal'e deterrnilll't1, bJ tre atin g with h)'tlrochloric acid, in
the rema iniug samples bl'ought up from that tract of the
ocean·llt'd. 'l'he qnantit)· of carbonic acid th us gCllcra ted
was withont exception \'er)" t r ifiing.

At Station 326, located 1Jetwcen Beerell E ilallù and
Spitzbergell, abore the small sect ion of the sea·bed shown
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Eiland og Spidsbergen, el' Kalkgehalten fundet betydelig
heiere end i den sydvestligere Del af 0sthavet.

in the map to have a surface-layer of Rhabdammina clay,
the sample was found to contain a proportion of lime con
siderably in excess of that distinguishing the same kind of
deposit from the south-western tract of the East Sea,

Station.

Nordlig
Bredde.

(N. Latitutle.)

110. Lœngde
1 rra Greenw.

1 (Long. Jrom

1 Greenw. Il.)

Dybde i 1

engl. Favne'l

(Dept" 1
in Eng. Fat".)

CaCOs FeO
Samlet Fe 1

(Total Fe.) i
Fe,Oa.

FeO

Anmœrkninger.

(Remarks.)

72 27 35 1

7I 36 ! 36 18

{

Underliggende On aIt ~·nde,·

Lag markgraat, Layer of compact,
fast Ler 1. dm'k-grey Clay.l

1.02

0·49

°,7 8

0.88

0·°9

2.29

2·39

2·°3

2·°9

3·7°

1.7 1

2·°5

2·45

1.21

2·57

0.24

LOO

Spor
(Traces.)

2·54

Spor
(Traces.)

86

13°

136

13°35 39

37

7I 27

27°

267

268

266

275 74 8 31 12 147 1.59 1.32 3.23 3·43

326 75 32 17 50 123 16.82 1.19

Dette el' rimeligvis at betragte som en Tilfœldighed,
da alle de nœrliggende Bundprever (Station 324, 326 og
327) kun brusel' svagt for Syrer.

Med Hensyn til det granlige Lers Oxydationsgrad
viser det sig, at det gjennemgaaende indeholder betydelig
mere Jernoxydul i Forhold til Oxydet end de graa og de
brune Sedimenter. Hel' maa det tillige bemserkes, at hvor
vi ellers i Nordhavet trreffer et LeI' med lignende Blan
dingsforhold eller med en tilsvarende hai Kiselsyregehalt,
81' dette i Almindelighed af en brunlig Fane eller altsaa
stœrkere oxyderet, men forekommer tillige meget sjelden
paa saa ringe Dyb som Rhabdammina-Leret.

Nordhavets estlige Del el' imidlertid ogsaa en Egn
fol' sig selv, hvis Sœregenheder med Hensyn til Bundens
Formationer vanskeliggjer enhver Sammenligning med dets
evrige Partiel'.

Medens vi langs Norges Vestkyst finder en fra Landet
af mere eller mindre jevnt skraanende Havbund, har 0st
havet selv paa de fjerneste Punkter omtrent den samme
Dybde som lige i Nrerheden af Kysterne.

Sœregne Betingelser kan saaledes vsere givne for Sedi
menternes og Dyrelivets Fordeling i denne Egn af Havet,
hvor Dybderne paa mange Steder - i lang Afstand fra

This, however, is probably a casual occurrence, an
the samples collected in adjacent localities (Stat. 324, 326,
and 327) effervescing but slightly with acids.

With regard to the degree of oxidation distinguishing
Rhabdammina clay, that greenish deposit generally contains
much more of the protoxide in proportion to the sesqui
oxide of iron than do any of the grey or brown clays.
Here I must also observe, that whcresoever else on the
bed of the North Atlantic we meet with a clay similar in
composition, or charnctorized by an equal amount of silica
it will, as a rule, being more highly oxidized, have a
brownish colour, but rarely occur at sa moderato a depth
as Rhabdammina clay.

Meanwhile, the eastern section of the North Atlantic
constitutes as regards the nature of the deposits distributed
over its bed an exceptional locality, whose phenomenal
characteristics well-nigh preclude comparison with the other
parts of that ocean tract.

Along the west coast of ~ orway the bottom shelves
more or less gradually from the land, whereas in the East
Sea the depth even at the most distant points is almost
the same as in close pl'Oximity to the shore.

Hence, peculiar conditions may determine the distri
bution of both sedimentary deposit and animal life in this
tract of the ocean, where the depth in numerous localities

1 Dette gaar altsaa ikke ind under Benœvnelsen Rhabdammina
Ler, men er ogsaa optaget i Tabellen paa Side 43 blandt Preverne
af clet graa Ler.

1 This part of the sample, which accordingly is not regarded
as Rhabclammina clay, will be found in the Table given on page 43
among the samples of grey clay.



K ysten - ikke el' sterre. end at vi i Overensstcui mclse
med tidli gere Erfaringer kan ta-nkc os, at Ba lger nes Virk
ninger forplanter sig helt ned t il B unden.

I (I rerensstemmelse nied dl' foregnaeude Analyser
synes det r imeligt nt nnta ge. at Rbnbdammiun-L eret 
saaledes som ri fiudcr det paa de ostligstc Btatioucr _.- mnn
have sin Oprin dclsc frn sta-rkt kvnrtsboldigo B crgnrtcr.
F or at finde sandeuno bobever vi ikkc nt lede lrengo i de
omgivende Lnnd«: " i moder mœgtige Saudstenlng paa Xord
kysten nf Korgt ', pnn Beerou Eilaud og Spidsbcrgcn. lige.
som ogsaa t:lll'ig-t, Hrudstykker al' den sam me B ergnrt blev
fund ne ved de Heste Dyhdenwnllng-cl' Of! Skrnbninger i 0st
havet.

Men selv om yi med nogt-n Gmd al' xnuds yulig bed
kan tœuke os, at dt-mu- Hel'g:nt hal' va-ret den opri ndel ige
Kl lde fol' Dannols-n :I!' It hnbdrunmiun-Lere t , sanledes som
vi finder det jJ:l :l dl' tvendr oveuna-vute Stntioner, blivcr
Jet imidlertid et nudct o.l! rn uskr-l ijn-rr- Sporgsmnnl nt nf
gjerc, fra bvilkcu Knut Muterink-t er heutet, og hvorledes
dette el' blevet fordelt OH'I' den jevue og gru nde H nvbund.

•Jeg skul lu-r blot indsk ru-nke mig- t il nt ruevne, at
den omtnlte lill" 0 Br-ci-cu Eilnud luu- srereg ne Betingelser
for at kunne f()}'s,n]( ' den merl iegcnde H nvbuud nLl'tl st ndig
Dye Bldrng ti l tll'ns Atk-irin ger. Heeren Eiland leu- alle
l'l'de i L ohet a l' PH ) 1" ntH'skl':lldel' nudercn.u-t betydelige
Foraudrin ger veel I sous og Bol.r;el'l\es fJdela'ggeudl' Virkn in
gel'. Dl' losf! itLl frO~ IW Bl'rg-sla,!! , hroraf Hl'u tild els bl'strtal',
ligger ved K}'st t'l'lI l' hloth,t11' 101' H <1 l'et . In-is Kraft her iklœ
h!i\'er nfdœmpd n 'll H..luwr ,'IIt'r ~kja'r . Geolo,!! l'u P rof.
K eilhau L giVfll' i sill Hl'skt-inl lsl' nI' tl l'IlIW 0 folg't'llde Skil·
dI'ing af, in'orl l't!I's 0111·1:l'gg,'lsell fore;mar ; "Vetl snadaune
ver t ikille Rem er og \"ed dl' Ylln' ~tykkel's dl'l'Jln a ffllgl'nlle
Fl'alosllillg gaar O,'n lidt d'tel' litlt :-;iu fuldkomuc Forsdu
den imode : aIll'n'dl' i .MalHls l\Iilldl' el' Kysternes F Ol'nudring
mrorkelig, og nt sluth ' l,Il{'\' de ;l'ldst l' l<~ rÜH' i ugt'r, maa n11e
l'l'de betydelige Stykkl'r \':l'n' LLIHII~rg-augul''' .

Vi mna saaledl's '·œl'l' Lerettig-ed.· tiI at fOI'IUot1l'. at
13eel'en E iland stadil:( b u gin' Anlednillg t il sedimellta're
Nydnlluelscl'. H vis Hhabdmllmilla.L I'H't kan helll'l'glles
blandt saa J:IIlIH'. ell('r h"is ,ll't altsaa el' ('t Uepositum nI'
~cuere OJlrindelse l'llIl );onlhan'ts o\Tig-{' Sedillll'utPl" kum !e
dette maa ske ,-aore t' Il Gruml fol' dl'u mimlre oXYllerh' Til.
sta nd. In'ori d.,t lwtiud('r sig.

H ,'ol' vi i dl'lL vestl ig'(' I le! ..1' Xordhan·t tnl'i!'cr et
lignende }JonJst 0l-! sta'l'kt sandholdigt LeI'. el' dett e som
oftest af en br un jo'nrve. tlller altsaa strerkere oxyderet.
Man kund e altsaa t:l'llk.. sig, at tilammets Oxydat ionsgr ad
val' afhœngig af dtlll 'l' id, i h l'ilkcn det har befundet sig i
H avet. D enue Alltagelsp lll'styrkes. lia al' Illnn sel' hen tH

Re ise til \' l'~I 011: I1slnnmal'k('11 saUlt til BCllren Eilflml 0 ,1('

Spidshergen,
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- at a considera ble distance from the coast - is not greater
than will, wc know. in confo rm ity with experience, ad mit
of th e influence of the wnves being t ran smit ted from th!'
surface to the bottom.

From the resulta of the foregoing uc ulyses, it would
:\}l}1I':11' thnt th e origiu of Rhebdamminc clay, as that depos
it coeurs in the most caetcrly localitics of th e North At
lantic, Illar be t raccd to the disintegration of quardtic
rocks, - an ossumption born e out by the geological char.
acter of the surrouuding countric s. A long the north coast
of Norway, and on Bc ercn E iland and Spitebcrgeu, we meet
with vast masses of sandstone : ami nUIllCl'OUS fragmen ts of
that rock came up when sonnding and dredgiug in the
East xea .

But eveu ndmitting tlmt disint cgrate d snndstono lma
chieti)" coutributed to th e format ion of Hlm bd annnina clay
as round at the two abovc-mcntioncd Stations, anothe r and
more difficu lt question rcmnins to decide Irom whnt quarter
the siliccous perticlcs arc dcrived , and how the)' are distri 
butcd over the lcvcl and shallow bottom.

On th is head I Sh.'1 11 mcrcly observe here , that Beeren
Eilnnd bas pecnlinr facilities fol' constantly furnishiug the
adjacent portion s of the sea-bcd with the materlal compos
iug their surface-layer of deposit, Within th e rucmory of
man, th e combiued acti on of th e waves and glaciers Imre
caused t llat island to undel'~o \'er~' consiùe rable chauges.
'l'he porous, frost-r iven rocks of w}l ich this island iu gl'ent
part consists, are erery where on the const exposed to th e
full sweep of th e ocean, no isle~ or skerries bl1ing here to
urenk its force. T be following ext rac t t'rom Professor K eil·
hau's desl'l'ipt ion of Beeren E ilalH}l will show in what
manner tl ll' work of destruction is pl'OCCNliug ; - "li'rom
tll (' n 'Iwatcd OCCUl'f"ence of SLlCh rcr tical lissures and th e
snbsefluent tlislocntion of th e out er fr agments, the slow but
total delllolitioll of th e island ma)' he sm'elr foreseeu ; tl" en
with in th e melllory of man, a re markable change has taken
place in th e co.'1stal outli ne , and to judge fro m the olùest
aCCOtlUts considerable portions of th e islnnd must have
ah'l'ad)' disnppearcd: '

' Ve have accordingly l'very r ensou to assume. that
Beenm Eiland. so long as it exists, will stiJl cont inue the
sour('{' of sel1 inll'ntary W'W formations . N o\\', r egardin g
Rilallliamlllillu clay as ou(' of snch layers, and tlwrefol'e as
of later or ig-in than an~· other of the deposit s dist r iuuted
oyer the bed of the N orth-Atlant ic: t llis ma~' possiM}' serre
to account fol' t lJl> low tlep-I'ee of oxidat ion by which th at
sllhstallCe is disti ngllislwd.

A )J0l'OUS aud llighly sabulous cb )' is " Iso Illet with
in the west" l'l\ tract of tl le ::\orth Atlantic~ hnt its colom'
is g'enerally brown , indicating a more advauced stage of oxi·
dat ion, We might ther efore not unreasonably infe!' that the
greater or less exten t to which a deposit is oxidized mainly
depends on th e length of t lle period duri ng which it has

1 Rei~e IiI Yl'st_ 0l!' 0stfillmarkell samt ti l Beenm I~i h\llll og
Svi~her!l"ell.



det - rlgtignok enestaaende - 'I'illœlde, i heilket j eg har
paavist en Oxydation nf Bnndpreveu ved deus H enliggen i
Lntt en. E n saadan F ornndri ng skulde ultaaa foregna med
stor La ugsomhed i H avet ,

.leg "i l imidlertid lnngtfrn paastan. at den ovens taae nde
Forklarins el' den rigtige : j~~ indrommer. nt den st anr
l'na meget svnge Fodder. og her derfor hlot In-msnt den
som l'Il Gisniug, for at henlede Opmœrksomheden paa SIalU
artemes eiendonuuclige Üxyda tiousforh old. 'l'al r ige andre
Umsta-ndigheder maa ogsaa tages i Betra gtning \"t."CI A fgj o
rel sen nf dette x porgsmnal, Snnledes el' det î" E x. uwivl
somt, at de i Slarmuet forekon nnende Dyr bidrager t i! dets
Oxyda t ion. Isa-r f1111h'r mau olle en Udskil lelse nf rodt
.Ieruo xyd pila de I'uukter nf L ere t , hvor A nnelidor har
gra vet sig Gan ge. itl:mge Forarn iuifere r virk or i den snnune
R etnin g. idet d t> donner sig etœrkt jemoxydholdig e Skaller.
Hom forud omtnlt el' Rbnbdamrniua-L eret uiegct fattigt paa
Dyre levninger.

E n al dt' SU'Ilt>. der blev fuudue i 0 stha,·pt p:w St'lt
2û7 , har j e;; uœrmere undersogt , D et var en tillkorn ig,
bbagraa tialHisten Ilwd st'l:'1'kt kalkhold igt Bindemidllel (K a lk
s:lUlIstell)" l dlOt So'lltsurp rdtrœk :lf dPIHIl:' Stt'll - ti I·
lwl'pdt pan So'lmmf' ~badt> som i Hun dpron·rtl l' - fandk's;

1.3fS pet, FeO og lJ.flU pCt. .Ft'~OJ '

A ltsa..'l et ligul:'llde F orhold som i UhaLtlanunilla-L t'l'd ,
J On 'n' lIsstc lIl lllelse IIll' cl ln'ad dCI' el' Silgt U1Hlel' Be·

skl'in~lsen ilf J et p: rna L l:'r . vil det nl're Îllcl l)" SI.'IHle. at vi
ikke med Xoiagtiglwd kan lwstl:'llllllc R hnbdnlllluiu:l-Lerets
s)"(Uige og \"cstli ge Grœndsel'. da vi maugler dl' llod,·endige
Obsermtioller fr:l dl'UllP Del :lf H nw t. Den sidste holland
ske E xpPdit ion i 1878 h:lr foret.'\get ellclel D)"hdemaaliu ;::-er
i Ret ningell V:ll'do-Bel'reu E iland. lUen Bllndc'us Beskaf·
feuht>del' ved dpnnt' Allledlling ikke hle,·et nn:'rmt'rt' uud l'l'SOgt.

D e pan S ide -lU omtalte ureg:elllla"ssigt' A6(>ir ingt'r af
brllnt Saud og SandIl'r . der forekomllll'r i Syd o!!' SJ eh'l'st
for Bl't>ren Eilnnd. kan nm:lske ogs.'lft llll'd H ells)"ll til sin
Dannelst' stnn i FOI'1Jilldl'lsp llll'd deulIl' O.

Brunt L er.

(Ow~all~ler Oj( Biloculilliero.

Ved Dybde1'. dt>r el' sterre l'nd 500 F am e, finder
man i Almindeli~hed Bundl'll bedwkket :\f et bnmtfanet
Sediment" Dette el' i BegJndelsell af sin Optrœden mindre
tint og ellsa rtet (saudboldigt) og af en mer l' graalig F an e
end lrenge re ud i H ax et . hvor Rilo culinerne forekommer.
D e Grœndser , indenfor ll\'ilke disse F oraminiferer med
R egelmressighed og i st0ITe Antal optrœder. ligger i Almin
delighed et godt Stykke indenfor clet bru ne L eu egentlige
Omraade. D en mer e eller mindre brede Stri mmeI af bl'Wlt

[)e u nonb Nordh l.n upt dition. Seh m.lrk ; Ch.mi.
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been Iying nt th e bottom of the spa. Na,·. this view will
appear st ill more plausible if we call tc mind the case 
isolated, it is true - in which 1 succeeded in dete rminiug
th e oxidnt ton of oc éanie deposit after exposure ta ntmo
spberlc inf luence. T his elramr e in chemical compositi on
must acco rdingly Ill> \"(~1')' slow 011 ti lt' sea-bed.

) [eanwhile. 1 would hy no menus vent ure to imply.
thnt tlu- nbove explnnation is COITl'Ct : it hns wenk
po ints. I Iree ly admit. ruul hns therefore been adva nced
suggesti vely, with tllC' objcct of drawing attention to the
chnmcteristic resulte of oxidatiou in tlu- rarious depc sits.
)Iall ~· ether condit ions must lx- takcn into nœount ere this
question C'lU br- decided. 'I'hns. for insta nce , the living or
gnnisms thnt occur in the doposi t coutribute be yond a douht
in somo moasure to its oxidn tion. In particular, r l'<l osi de
of iro n is fn'/lll{ 'utl,' " fourul dcpo-itcd 0 11 tl u- clay Will"l'f'
Anm-lids han ' (·XCfl,·:ltNl tlu-ir P:lSSil;!I'S: and nUIlIN'OtlS SIl('·
cies of Fornminifem opemto with n likc result , tlu-ir shells
beiug rich in oxidc of iron. As pivviously sta ted. Rhn1J..
dnnnuiua clay contains WI",'- fl'w nnimal rr-rnnins.

Une of tlll' minernl Irnguu-nts ln-ought up in ti lt' E ast
Seo . at Station 267. 1 lm\"(' submi ttod tc nnnlysis. 1t wns
a piece of tinl'I)" f!lllllltla tt' ll. hlu isl ,.;.!l'\·'· So'lndstonl', with 3
larg(> admixtur ... of C(' tllt'Ilti tious lime (calcar l'Olls s.'lndstolte) .
l n tlw hydrochloric ac itl dl'coetion of this miner:!1 subs\.'l nCE'
- pl'l'llan'd preeisc·l)· as WftS tlta t fol' ilnal"sill;! th(> S.'lIllJllt'S
of t1w hottotll - 1 d{,tt"r miltl'l1 : -

!.ilS 1)(>1' l't'ut of F('( ) ami o ,:W Pt'!' cent of Fe~O'I '

lIcco\'llin!!ly the S.'l lllt> proportion fIS ill Hhabdammilla cln)".
FI'OIll whnt hns he(,1l stiltel1 in the descripti on of thE'

grt'l'U clar, it is oh \' i o lt sl~" itnpossihlf' to def1ne with accu
l'fle,- t l.(> southern ami westpru limits of t111' Rhab damm illfl
cln).. t11(' Ul'cesSl'lI·.'" oLsenations llut htl.\' ing bel'll taken in
that part of tilt' Xorth Atlan t ic. T h(' Iast Dureil E xpedi
t ion . howl'\·er . took a sc'ril;"S of sollllclinb'S betWl'(>!l V'ardo
and Beel'E'II E ilalld. but t!lOSl.' f'xplol"t>rs did not pn)· :lll'·
p.'llticular attentioll to thc" nature of th<, sea-bed.

The exC('ptional sllrfilce-Inr l'l'S of brown sand aud
saLulous cL'l)" lllf'nt iOlled on pnge -lU, and oeculTing soutb
and south-west of Bc' l'l'C'1l Ei laltd ~ Illa,. possibl," ns rpgards
tiwir fortll:ltio ll 111" COltl1ectt>d wit l! t1l:lt island .

Brown Clay .

(T ra nsil inll ela~- anù Hil...·U1i1U1 Cla )·.)

At deptbs l'xceeding 500 fnthoms, a brown-cololll"f'd
ela,' is gE'nemlly found to constitll~' the sur faee-Ia,"er of
tbe bottom. W hert> it first occu rs, tbis deposit is
coarse1' and less homogeneous in substance (sabulous)~

and of a gre,"er shade th an farther fro m the coast,
where its chief charncteristic consists in the pr esence of
I# loculinœ. The lirnits for the oecun-ence of these F ora.
minifera. as a constant feature and in greater nurobers,
r t>neh as a mIe a good dista nce withiu the t ru e pro'l"Înce
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Ler, som ikke \'1' noget nlmindeligt Forekomststed for hine
Foraminiferer, eller som nltsan li:n;el' imelleru K yeüerc t og
det saakaldte Bilocnlinler, har jcg pa:l. Knrtet afgrrenclset
for sig selv uud cr X nvn nf Overguugsler.

l Iet forhokler si)! imidlertid ikko snnledes, at dot aran
Ler opherer, hvor de t lu-une LJl'l!yntll'l' at forek onuue. T vert
imod t inder vi of'te. ut dl' t forstn œvntc vcdblirer at udgjore
de t underste L ag nf B undproven wh, imlenfor llet egt'nt1ige
Hiloculinlers Umra ade. Dct viser s i;: saaledes . nt dot brune
Sediment kun 1ll1';!I't laul!somt t iltauc r i )Ia'g: t iglll,d. Pan
tien ' nf Expeditiouous 'Ivcrs uit f:lIltltt 's det erna L eI' som
l'II \'&'Sl'ut1ig 1J1'1 af Bundprevcu imlti l r-n Afstend nf ca.
1:) .Milt· fra den fursn- Station . 1" '01' rh-t lu-une L er hnvde
ht'l!)" llllt at vise :si.!!, R t 1':11' nf d l' H uudprover, der va r
0l't.'lI!III' P:I:l IlW,!!I·t storr- D yL (0\"1'1" 1j Oli Favue). beetod
mh-lukkcucle af I.!T:lnt Lor Ol-! iudcholdt kun gnnske smnn
;)'1:l'Il/!tll'l' of dct luuue. ll issl' 0 1JsI'n :lt io1l('l' t vdor pn:I, a t
Biloculiuleret el' 1'11 Ijnum-lsc nf r iu).! l' :\-l :I'l!t i:.d lt'tl, hvtleude
pna et ulldedig:/;!I'l lC tl' LaI! :11' J:! 1':lat 1.1'1', 1)l'tu" stnrlfu-stes
l' ml yderligere \"l·tl :;k l':lIJllilll!l'rm', \l1ll11'I' hvilkc t'II i\Ia'ngtle
~rn :lt L N' optogcs paa dt' storstc Dybder.

1 O \'er gang:sIN l't lort'kolllllll'r B ilocu liul'l' og de orrige
I l' '!J\'nnùs-}o' ura millift'r t'!' hlot sJlI'l'dt og- l'u kl'It,-is. :Skjollt
dt't dl'rfor i A hllilltll'Ii)!Ill'11 kun 1JruSl.·r smg-t 101' 8)"1'('1',

ha-lI tlt!r det ùog st ullllolll. at K alkg:l'1lnltt 'll 1'1' 1('Ul nu'li g hE'
t)'tif'lig, s('I\' 0111 iUJ;{'u Skallel' kan ing-tt.'l:;l'S hVl'rkell i l1('t
opl'illlk' liJ:"l' L er l'lIl'l' i tll'ts 1{l'sidu\l1lI l'1l-t.'1' SI(,llllliu g".

I ndellto r J l' <3 m 'ut1St'I', Il\'ol' Ill' Ort'IllUl'l"ut e P Ol'ftmin i
1(01'1'1' opt l'wJ er 1111'(1 It t'I;'t'lllHl'ssighf't1 ng î storn' AntaL ~'1'

dt't bnlllC L l'I' llll'gd nut Il;'': ('IlS[Il'h,t Ol! S)'IlC'S sl,h' tl1111l'1'
l'n st:l'I'k Lupe kUII :It IWSt:I;l :11' nmorfe l'nl't ik lt'r ,

Bil oculinler l' ts hnllw 1-':1I'\'e kali I"a.' rt' 1lU'l'l' l'Ill'r lIlill
dre udprreg(·t . .xol!ll' HUllllproH'r 1'1' I~'st, glllhr mw, :lI1dre
lllorkhrull e, i fugti l! '1'ilst:llltl lIa'5t('l1cho koltldl'f:ll"\'l,<I{'. 'l' al
r l.!!t' small, In'idl' ~'om lll i ll i ft' l"l' r hi(lragt'I' natllrl il!\'is til Ol t
f:!1\'l' L l'ret en l)-Sl,rt, ,,' :11'\"1' ,

V('d Sll'lIlllilll! a l' BiloClliiuh'l"l't l'r1101tl{'1' lllnn et stone
{'11er milldre Re:-; ill lllllll, Ih,l' l"a'sellt1ig ll\'st a.'l r nf }' ol'nmiui
ferel' a f t'orskjellig t: tm' l't,hw, Forlll Ill! F:ll'l"l' , t'udcr Lup('1l

\'iser det sig do:;, :lt ungh' ,n ll'l'st SlJIna , l'ul\tll' K alksktlller
Illt'tl l't tp leligt K nlllllll'l'systt'IU l 'I" I:I II:,::t 0\'enl' il'1Il1e i A Ilt.'11
fn 'mfor J e oHigl'. P m ti'sso l' 0-. Il . :-;ar:; h:II' \':1.' I'Ct nI' dl'u
l; (){lhl'd at i>t'Stelllllll' (lis~' l '.rI' 1'''1' mi/!, H tln ha r fUlIdet,
:I.t de horer til d l' llll'l!l't ht'kj('nd tc - l~lo !J i,!! (> r im'r~, llWlI :l.t
(le N' 1U('get milltlr l' II\h ik l~,t11' IIll'd H(>tl s~'u t il :-;torl"('lsc
end tll', dl'r fore kullIllll'l' i dt, s)'dl i/!l'l'l' Ha n ',

Da disse 1_,YI' oH'ralt i ::\01"l11laH't \'t' Hiloculin crnl 's
uatlskillcligl' L edS:lgen ', kUUlle 1ll3aske J et IlCr Olllhandietl e
Sediment ogsua f!nn. illd Ululer Kamet "Gloh igerin ler~. en
Be tcgnelse, der el' h1l'\'et hell)'ttet i de hri t iske E xpedit ioners
Rappor ter , Ifolge .John M U1'1'ny sh I d" tte Sediment hvis
mest t)'p iske Eiendolllllleliglied el' de ts Higdom pan. Glohi·
ge1'ine l', fOl'ekornmc i sto l' TJtlst l'rekning i dct a f Challenger·
expeditionen bes('i1et1e H av, IIvol' dct el' fllnde t paa dc fJ estc
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or th e brown clay, T he strip of brown clay, val'ying in
width, where t ha t deposit doce not regulnrly coutai n B ûo
oûinœ, l have rnarked off on t he map as a separa te forma.

tien, under the name of transiti on clay,
Mean while, it is by no menus to be su pposo d t hnt

the gre y clay suddeu ly tenuinntes where the bro wn begi ns
to occur. On the cont ra l'Y, t he formel' dcpo sit was tre
quently round to constitute the uudcr layer of samples brought
Uil l'rom within the limits of the true biloculiue format ion.
Vertically, therefore th e iucreese of th e brown depo sit is
\'er)" slow, III severel of the localities of th e tract explored,
th e ,!n"l')' clay was fouud 10 oonst itute n large pnrt of every
smuplc, within tl. distance of 15 geographica l miles t'rom
t he firs t S tat ion at which t111' brown clay QCCIlITed, On e

or t wo sunples, obtaincd from great depths (upwards of
17uo fathoms). consisted almost exclusively of /,.'1'('y clay,
the ndmtxt urc of brown deposit bciug \"el')" smnll. From
these dntn. Bilcculiua clay is shown tu hl' a deposit of
triflill~ vertical exteut. with nu nudcrlying laYI'1' of grey
clay. '\[ 0 1''''0 \'('1'. a eood denl of g:TI')" clay cnme li!, in t he
dredge from t he grentest dcpths.

I II the transition clay. BiloctlH1/(f' and th e ot hl'I' dee p
sen species of 1"oraminifern. OCClU' LJllt occ.'lsiolla ll)'. and
$C.'l ttel·l.... H NIlX', thoug:h :I.s a rule. t herefol'l', t ha t dcposit
t'ffpneset's n '1")' slightly wit h acids , the propol't ion of lime
i:-; somet inws colisidertlLle, en'u whell no c.'1 Ic.'l l'eOlls sl.ells
Co'1 1l bf' dCtt'CtNI t'itht,l' iu tt l l~ cla y itsl'l f or the rt' sitltle left
on washiuJ:! it,

\\Thell n 'gularl y clwrnctl'l'is<'t l hy t lte 11l'l'sl'llce of t he
niJore-lllentioneti F oralll inifL'l'f1. in cOllsitlera ble 11UIllIlI'I' S, t he
hrowll cla)' is nn excl'etlingiy tille Hud hOlllOgl'lll 'OUSdl'posit,
ontl wouitl :Ippl':ll'r l' W U if cxamilll,d llIHle l' a powerful
Ill~nilier, to collsist of nmorpllOlls mnttl'r.

T he hro wu colom' of Bi lOClilina cla)' m r ies considl'r·
ahl)' in tleptl l nod distinetness, Some of th e s.'l lllplt's we.r e
lig:ht )'el1owish-hrown, ot het'S d:l. l'k-brownr - na}' a lmost of
n. chocolatto shatle in a d:unp :>t.'l t-e, ~lIlllbers of minutf'

whi k F or;llil inift'r :l lIatura ll)" cont rihute 10 j!ive t he c1:l)' a
whiwl' t iut,

On w:lshiug" B iloculina clay, thert1 is a greatc r 01' ll'sS
r l'si{hH', which chictl.\· cOllsist :-; of tli\'ers spl'cies of F ora
lIlinifl' l":l , I" nl'yiug in lllaim it lltl('r 1'01'111, :llld colo lll'. \Vith
t hC! a iJ of a lens, minuté, rou mI, calcareous shells hn\'ing
n dis t inct sph'l\I of cham bers arc fo und 10 exceetl hy fa r
ill IIlllllher the ot her animal remains, P ro fessol' U, 0 , S:ll'S
hns h:1I1 t lll' k iudlll'ss to dt'tRl1llinc thcsc animais, H e

lountl t llem to !Je knowlI r.lobigeriJlœ, though llIuch less
de\'eloJlt'd ill IlOint of size tll:lll the spec ies wllich OCClll' in
the Southcm :";t'ns.

TheS{' :mi mals im nr inhl)' accollll).·mying BilOC1J i1ll1: in
the North Atlan t ic, th e brown deposit here t rel\ tcd. of Illigh t
be also terllll'd "G1obiger ina clny; ' a designation ndopted
in t he }{f'ports from the various B ri t ish E xpedit ions, Ac

cording to .Ml', J ohn M ur m y, this scdimentary subst.'lnce,
whose chief typicnl character ist ic consists in the presence
of gl'cat nUlllbers of Globigerùue, occurs extensi"el)' t hrough
out t he tracts of ocean in vest ignte d 011 t he "Challenger"



Dybder imelleru 100u og 25Ol1Fnvne. R i ad der imidlert id
ved denue Anledn ing el' bleret kaldt -Globigerina-Ooee",
omfatter kun de Sla marter. som for en ve sentlig Dl'I be
SUu af lrine Foraminiferer og altsaa bar en meget !lei
K alkeehalt. Biloculiulere t iudeholder dcrimod pan mange
Stede r - sanledes som de sener'e Analyser "il vise - kun
eu ï-inge Ma-ngdc Kulksknller i Forhold t il sine ovrigo
miuernlske Bestnuddele. Lerots Ferra nd paa Ulobigcrincr
differcrer nemlig rneget i de forskjellige 1)('J(' al' Xordlmvet.
Biloculinem e sJ nps derimod at vœre temmelig jevut ford elte
over H avbundeu, meu da de i Almindel ighed Iorvkomrner i
ringe Anta l (sjelden ser man mere end 2 Biloculiuer pan
en Kvndrntoeutiruetcr al' tien terrede Bundpreve) kan de
ikke i nogcn bctydelig Grnd bidrage til L ere ts Kalkgeholt ,
P oe Gruud af disse HF !> regelma-ssiee For ...komst og Vd
bredelse i Dybvaudsslnuimet SllU>S det mig , at Xnvnet
- Biloculiuler" P l' heldig velgt,

For at kuuue gjero os en I de cru. hvilkcn Betydnin g
hine Fomminiferer hnr for Danuelsen af de Att <' irin g<'l'. i
hvilkc de forekommer, man vi tage deres zoologiske Forhold
i Betl'a gtning.

Med H ensJ D til Globigerinerlle el' Zoolog(·rne i L'puig
lied om~ b"Q1"'idt de blot el' I>t'lagiske D)T, ell('r 011I de
ogsaa formaar at }(·ve p:lrt H avbundell 1. De b('kjcndte bri
tiske :\at ur fors kere Sir \V)"' illc 'l·holllson.•feffl'e)"s og .1 0hn
i\lulT3.J er af den :.\Ielling. at G1oiJig<'r inc1'lle hlot lel"er som
fri tsnmuuend(' " D)T i H~l\'et, og at de fm'St t'ftt' r sin Do<!
synkf'r tîl bunds. D r. Carpent t'r forfwgtl'r imidlcrt id ('11
andt'Il Anskuelse. h"ori ogs.'\.a P rof. Sal'5 el' ('Il i~ med iHlIll,

nemlig nt Globigt'r inerne i sin fors~ J, (',"etid el' pelagiJ.ik l·,
men tilbr ingel' den sidste DI:'I al' sin 'l'îln l'r('1s(' pan H llv
bUlldcll,

De o\Tige i t:ilalllillet ft)l'<'kOlUllHlndc F om lUiniferl:lr
har man ikke fUUllet i dl~ fnTeliggelldl' Vand1:lg~ og de S)" llt'S
der for at va.'re bt'll\'isb.' t il blot at Ic,"e paa R UIUIl'Il" Blalldt
de :lhuindcligs~ :lf disse m:la !UN 'lles Shegten Litllolu me<!
kuglcrunde. af .Tcrnfosfat bruutfan e-d<' t:ihller: og X OIl;OU;lIa,

hvis uorganiske Del bestaa r af rell kulsur Kalk. F Ol"ln r igt
fin<!ps der i Leret Ogs3tl alldre :F'ol'aU1in i fcrer~ der dallll<' r
sine Skalll'l' pan vll's('nt1ig mekanisk Vis \"cd Samnwnkitning
al' L t' rets fOl'skjcll ige P :l1'tiklE'l'.

Le"oinger nf kiS('lpalltsreàl' » )"1' el' ikke s)'nderlig
udbrpdte i Biloculînlel't't . Doder l\l ikroskopet SN' 1l1:l11 i
de fleste Prover enkclte sma3. fine Spikulel" af :::h"ampe,
men disse forekommer dog i meget sh lrre M:lalf'stok i

• :\Ied Hell' )'n til den wo logiske Literatur om dette Emile kan
llIune. ftllgelldeAfbandlillller : Dr. Wa1Jieh : "The North -.-\ t llUltic .ca_
betl." Pre liminary Report by Dr. Carpe llter. IFro m the Pf"OCffdillg'
of the Royal Society No. lOi , I fl6fl.). "Deep-sCll n:.plorat ion; ' 1 lec
ture h)' J . Gwyn J effreys.
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E xpedit ion, having been ruet with almost everjwhere in
depths ranging l'rom 1000 to 2fltJO fntbouis. Meanwhile,
the surface-layers 10 which the nnme of -g lobigerina ooze"
lias beeu gire n br Brit ish nnnun lists. comprises only sncb
de posits ns consist in grea t part of those F omminifern And
Mt' nccordinuly distinguishcd b)" li n 'l',\" large proportion of
lime. Hilocnliun clnv. on the ether hand. coutaius in many
locnlities - as will :lJll'l':lr from tho results of nualyses
subsequeutly uivt-u - H'l'~' few calcnn-ous shells compnred
to its otbcr mineral cousti tucuts. 'l'lins. the number of
Globigt?7'illœ iu this clay l'rom the different parts of the
Xorth Atlantic vnrb-s considerable. wln-reas the distribut ion
of Biloculinœ would :lPIll'lll' to lu' comparn tively uniform;
hut th èse nniumls occun-ing ns n rule sparingly (more thau
:2 Bilocllli lla' are seklom OI'SI'l'H·tl to a square ceutimetre
of dried deposit]. t llPY cnnuot of COUl"Sl' 1lUl.tt.·l'ian~" contri
bute to tilt' proportion of lime in t ilt' clay. 'l'Ill' unifonniey
of OCCUlTent( ' clmractcrisinz the distribution of tlu-sc nui
mals tbroughout the dr-cp-sen t!\'posit of tlw !\orth Atlan
t ic. nat urally sug:g:t'sh' (\ -Biloculinn clay" mi ail appro
printc nnme."0fonu :l just iden of the extent 10 which th èse
Fornminifern contribute to t ilt' formatio n of thv depoalts in
which they occur. we must :llso illw!'>ti;!:l.w t1lt'it' 7.oolo~ic'll

conditions.
\\ï th r(',!!:lrtl to Ul o1Jifll'l'illw. zoolo~ ists do 1Iot :1. ;;11.'(>.

SOl1W n'ganl ing t llOSf' FOl':l lllinift'rn :JS st rictl)· pela r;dc :lnd
otil('l'S ns a.nimnIs whOSt, llahibt is tll{' h(>ù of t1ll' s('a. 1

'1'1J(' British Il:Jtural ists t:i il' \\'y\'ilI(· 'l' homsoll, .r. G-WJll
J l,fth ys. :lnd .Jolll1 i\l urray. :JI'(' of opinion that (UObigf'l7' lte

duriug life s\\" im fr ('(·I:,' iu tlw W:lh·l'S of the ocean :lnd wht'Il
ill':ld sink tu tlw hotWlll. 1) 1'. c.'lrp(·nh·r entt-I'tains :l dift'e
rent ,·il'w. sll:lH.'t1 b~" Proh'SSOr ti . n . Snrs. nccording 10
which GlolJl:,/cI·illtf· nI'(' jlt'I:l,:!Îc dUl'illl! t l,e Nlrl)' stng('s of
tllt' il' ('X iSteUCl' but Jln:-" t ilt' rt·m:lillth·r on t lll" SNI.iJ('t1.

'l'Il(' othe\' slll'cit's of F Ol'll lllinÎle l'a presl'nt in del'11-S('n
deposit k l\'e not lll'l'Il llH't with in ti lt' upper st rat.... of the
oceall. and wonhl :lplH.':lr t111'rcfore l'xclush'ely 10 inhabit
the bottom . Of tlwSl' auilll:lls tlw g l'll(' ra most nunwl'ollslr
r eprt'st.'IItl't1 :ln' L itrlOla . witl. globnlal' shells, hro wn in
colom' l'rom the phosphat-l' ofirOll t lu')" con tain~ and N mliO/d uR,
of which tll(' inorg:lnic Jlnrt collsists of pure carbonate of
li llll' . Fo l' t lw l'l'st. Korth~Atialltic (\('posit conta ins di\'ers
oth('l' F Ol'amillifera, whicll huild Hjl thl'ir slll:'lIs in grentli"t'
part Ill('chanic.... lly. b.r Ct'lJwntinl! tOJ;dl.el' minute particl('S
of t1l{' cillY.

SiliCffiUS l't'mains of alliUl:Jls :l11.· Ilot particul:lrlJ abu n
d:lllt in Biloculîll:l clay. E xamillctl under the micl'OSCOIll',
most of the samples were foulld 10 couta in d('licate spicult's
of sponges, but such cOllst ituents occur in far greater num-

• T he followin, arc '01\11" of tll1' l'hief " 'orb in whieh thi~

' ubjec t i. tre,ted : _ Dr. W alliel. ; "Th e :S-orth·Atlant.ic Sea-lkdj"
.~liminlr)· Report hy Dr. C.l"JK'nter . From the Proceedingt of the
Royal Society, :So. l Oi, l i't.,). ~Deep-.el EXI,lorat ion," , Lecture br
.J. Gwyn .Jeffrey•. ,.



Ur ergangsleret, der olle el' saa gjennernvrevet af disse fine
Kiselnaale, at man ved at berere den te rrede Bundprere
fan H uden Iuld ef dem.

Vi el' berettigede til at enrage, at H a rets Cysiske For
bold maa have en stor Bctvdning for Dyrelivete Udbredelse
eller F ordeling over Hevbunden : isœr gje lder dette om
Globigerinerne, der som pelugiske Fornminiferer maa nere
udsatte (or de fors kjellige Strenmingers Yirk ning - hvad
euten de nu i dod ellc r lere nde 'l'il stand synker ued i
Slnuirnet, Yt--d mille kemiske Tndersogelser at" B llcculin
leret hnr jeg, som sem-re skal sees . taget H ensyu til disse
Sporgsmaal,

Bet rag ter mnn Iorskjvllige 1'l"On >1" af Biloculiul eret
under ~I ikroskol H,·t. vil nmu tiude. a t Blnndingsdeh-ues F in
hed ikke altid ( ' 1' den S;UUIlW. ) !all g-{'IISU-ÙS kan ruan ne ppe
lWlv med (' U sta-rk Fors torrclse ndskille dl' enkelte P nrtik
ler. men i Almimk-lielu-d ser man do~ PIL [ Jr-l krystallinske
Korn , der tildels er nf furskjellip Fane, De ties te nf disse
(' 1' imidlertid farvelos- 0 ;.(" ~jl'lII U'lIl si g:ti:::c o~ syn es for de n
storstc Del nt lu-stan nf Kvar ts . At de-tte ,Mineral knn
udgjore en nl'St.·IIt1i;.r Bestaud dcl al' Dybvandsslnmmet. lmr
allen-de Eluenbcnr ' panvist n'tl sille Undersogelser nf tre
Prover rra Atlauterbnvets B lind [Uybde : W!BOO, 12,000
og L2, ~\( 'CJ 1<"0<1),

8 1allllllets tilll'sb' krystallillske l':ll'tikh 'r el' i .\ llllilHlc
lig hed te mlDclig skal'pk:1lltNle : gron 'I'l' for clet llbenl:'lllH'de
0il' s)'lllige Korn fon ·kollllllel' lltl'stl'll alcll'ig: i Bilocnlillit'l'(,t ,
men el' dCl'imod ikkt· ll:llmincit'ligl' i Ü I'(>l'gangsil'l't't o:.t har
da som oftest t'n llfl'llmlet F Ul"m, 1 dd sids tllll'\'ntl' L eI'
s('r Illlln 0 1'111 tall'i;!1' Ui illlllH' l'blad,' ; tlissc l'on·kolllllH'1' ogs:ln
i B ilocul inleret, lIIt'll el' hl'r saa }"dl'l'st smaa! at lit! n lllsko
IiJ: kan opdnges.

P illlpstN\ . ,111'1" :llllorft, \" ulka nsk ü las s)"ues ikkc at
udgjol'e nogen \wsl'utlig- 1)('1 lIf Bilol"ulinl l' n 'ts mikroskopi
ske Best:uilldele. 1 lo - 1:> Prd\"t' l' t'ra fOl'skj{'lIigol' P artiel'
af H :nlJIIlldell falllltl's nilk:msk 1Has 111\1t pa:l et P llr Sta
tioner, l'ogle stmTl' ~t~'kkt-r (:! X :! X 2 Cm.) LIt,\, op
b glU' paa St.1.tioll -In, Hl'l' gjorù,>s fOl"fn'rigl t·t Ci l'lll!OIll Ille

Iigt lo'ulld, der fortj{'lll'r n:l'rmcn' ( )mt."llc. Sanlluen med
P impslcn st)'kkcl"ll l' falJ(\h's Ilt'Illlig- i SkraLl'lI {'n l\Iœng-dl'
faste.' Klumper ellc!" 1\ nolle r, d" l' \'a r af torskjl'Ilig Cdsct'ndc
og Art, liggcndt' 1Ildd "s fOI' si;! sel\-. Ii;!l'som Stene i L l'r
IUnssen. De st(ll-stl' al' tlisse (li X li X jj Cm.) val' af en
ml"get forskje lli:,:: og m'l'gelnul'ssig ]<'01'l1l ; den halude og
fU l"t'lle Û\'erfladl' \'nr t ildl'Is Lt.'lhckket af et t)'lIdt sor t L ng,
der \'a'Sl.'ntlig \'ar dan net af )Ia n;!anox~·der. llll'dcns det
intln.'llclige bestod nl" l ' U bnlllrotl, poros Snhstans, der inde
holtlt en temmelig 1Jet)'dl"lig )Ia'ugl!e Hllk:msk Glas.

Disse Klumper var te mmelig fas te, men ti llige roeget
sprooe og kunde moo L ethed br)'des istykker ; de ha\'de en

1 Berl iner aead. Berichte l'on lRe-'4. S, ;,4, 131i, :lt);" vou 18.;,-,
8. I':'\. Xttnnere beskrel'el i "Microg...oiogie" vOIl Ehren berg. Leil"
l ig 18.')4.
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bers in transi tion clay, whioh is absolutel y iuterwcveu with
thèse minute siliceous ueedles. 50 t ha t. on touching the
dried bottom-sample. the ba nd gets covered with th em.

' Ve have reason ta believe t1lat the pbyeiea l condi
tion s of the sen exert Yer~' considerable intlucnce 0 11 t he
distribution of ani mal life over i15 bed ; anù in p•m-ticulur
as regard a Globigerillœ , which, as pelagie ....oraminifern,
must hl' exposed 10 the action of currents. in whiehever
sta te tlle)' re ecb the bottom - Iivins or dead. 1'0 th-se
questions, as will utterwn rds nppen r, 1 lmd du c rt'~anl wheu
ana IJsi nj:.! sam ples of Bil oculiun clnj-.

Un exa uuning under th e microscope Hilocnliua clay
from different localities, the tinencss of its coustituents is
Ilot a lways fou ud to be th e sanie. l u SOUle snmples. even
wben l.iglrly mngu ificd , it is lmrdly po ssible 10 d istinguish
the iudi vidual perticles of which the~' consist : a number of
crys ta lliue granules , 111'1'1' and there \'ar)'illf! in colour, ma)'
l.owever hl' generally detected with a powerful Iene; but
t he umjor ity of sncb are colourless and transl ucent, con
sisting apparently in grenter par t of quartz. n mineral the
OCCUlT('nce of which as one of the principa l coustituents of
decp-sca surfa ce-lnyers lias ln-en nlready shown by Ehren 
berg. ' who submit ted ta nna lysis t111'(>C sampk-s of such
deposit l'ro m the Led of th e A t lan ti c! - dl'pth. i'ospcctive lv
10,800 , l i ,OUO, and 1:! , ~H,O l'cd,

TilH finest crystallilll' par t icll's of lit'ep-st'a tlt')losit arc
as a l'nie compnl'atin·ly slmrp-l'c1ge c1 ; co:u's(>1' :;ralluh ·s OCClU'
ver)' l'a l'ul~' if l'l'Cl' in B iloculina clay. whel'en-s ill t ransi tion
clay snch l'ar t icles. of a rOlllHled IOl'm. al'e Ilot infl'Ofll\l'lltly
met with , T hc' iattl'r dPJlusit is oltell follml to cont..'l.ill
nll llll't'OIlS iamillfl' of mica schist. wbieh alS(l OCCl\\' in Hilo·
clllilla l'la}", but 80 delieatc and milmtl! Ils tu Ill' with clifti
l'ulty th,t ectt'tl.

P llmice 01' scor iœ tloes not appe ar 10 lIt' olle Ill' t he
chit>f microscopic constituents of Ri loculilla cla y. 01' lu 10

l b sa mpies fro m diti'en 'nt par ts of the sea-bcu. scori a' oc
cllrred il! OllC or tll"O onl)·. A fe lV brgoe l' pi,'ces (:! .-< 2
X 2"" ) ca ll1l\ Il}l at St.1.tiou -lH. wh!'re t he dl'Jlosit was fou nd
to hl' chal'acteri zet1 Il}' a pt'cu liar feature, which 1 must
Ilot omit 10 record. Alon~ with the frngmcllts of (llllllice,
but lyiu ;:r apart and ifilhedded Iike sto nes or pehbles in the
cla)', the dredgl' hrou,g:ht up a Ilumb el' of nod ules 01' con
cl'l~tions, \'a r)'ing in eharacter and appea ra llce. 'l'he laI'
ges t , measuring 6 X 6 X 6 '·, wel'e \'el")' diti'erent and ir re
J;ular in forln ; the hard, fllrrowed surface !lad in $OlUe a
th ill coa ting of black oxide of mallganese. wherea.s the innel'
portion collsisk>tl of a brownish-red. n~sicula l" substnllct',
collt.'\ining a considerable proportion of scoriao.

These concretions are comparath'e ly firm, but at the
same t ime exceedingly brittle ; their weigllt tao is vel")o

1 Berlhier acad. Bericht.., \'on 11".-04, 1111, ;,4. :!:Ili , :\0;" vou l 't·,;,
p, t ï :J. The sllbjeçt i~ t.reated more at large in "MiCl''' I.'OOiol{ic'' yon
Ehrenber,lf, L d pri g 1/3.',4.



meget ubetydelig V:cgt og Hed (i torret Til st:md) paa Vand
ligesom Pimpste n.

Den indrendige rede Substane var at fele paa som
Illt'get fi nt Mel og smuldrede let heu red Bercring. Den
hevde fclgende Sammensœtniug :
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tri8ing. and th ey 80at (in a dry state) on the surface of
water, like pumice.

The red inuer substance , which cr umbled 10 tbe tou ch,
beeame impal pable as the finest flour on being red uced to
powder. 1ts chemical constitueuts were as follows:

Glodniugstab
.Iernoxj d
L erj orcl ,
::\l ngnesin
Ki selsyre

1-1. 46
26.15
14,14

1.38
40.45

L oss by ignit ion
Oxide of irou
Aluminn. .
Magn esia
Sili cic ncid .

14.46
26.15
l,U 4

1.38
-1-0.40

Suru 96,08 1

Pua Gru nd nf sin ujevnc FOl'lII og ubetydelige Vn'gt
hnvdc disse Klumper ved det Iarste .0iekast megen Lighed
med P uups teu u, men den me r mere Undersegelsc viste dog,
nt de fornvrigt var meget forskjellige rra disse, lnte t
sannueuhu-ngende K iselskelet kunde pnavises, og hvad der
vcd furs te Blik kunde nntages for Blœrerum, befaudtes ved
E ûersyn kun at vrerc Huiler efter Annelider. der isrerdeles
lied pan 1ïvertlndeu ha vdc graret sig telrige Gan ge. Den
indre rode Snbsta ns bestod vistuok for en Del al' amortt,
ru lka nsk Glas. men dette Iorekom i fr iske Splinter ellcr
Stykker nf et ligueude Ld seende, som clet af Vulkaueme
ndknstode Puupste uspul ver.

.I eg el' dog ti llxrielig t i) indtil videre nt fasthc ldc den
'l 'anke, at disse K lumper ka n ha ve sin Uprludelse fra P imp
sten e, der har gjennemgnuet bctydelige F ornudriug er j Hl:l

H nvbumleu. hvor dt· hnr \'irkt-t som et }'jltru lll fol' dct
gjeuutlll\strollllllCllde Ynlld, ()t't lmll llIuligens tjenc til Op
Iyslling om denn e Ya ntlets Henc~('l se paa H ad mndell: at
allc _F lu er cller R em el' i cie o \' ell na~mte K lulllJl t'l' var del
,; s tYldte med Skallel' af l:ilohigl'l' iner,

l'aa Stat 4U falldtes som sagt ogsaa cu Del l'it)'kh r
a1' IIlUiskjt'n t!elig P ililpsten. der imidlertid "ar nf t'Il lll('gct
los og uSftmmcnhœngent!t· K01Jsis1('ns.

F oru den de ow nomta lte Klumper optoges paa smlllllC
~t"d O~'S.'l.a an dre, der \'al' mind rt> end hint' og foro\'ri l!t al'
t't ~allske forskjelligt UdSt,t'llI!e, Xoglt' af disse bestod at'
en IU'id ~ubstans, der ha nlt, llH:geu Liglled llled K aolin,
En mikroskopisk undersogelS(' "isu>: nt den illdt'holdt t'U
)'l :t.'llgde K iselskall pr af Dintou li'el'. Andre ha\'de F orlll al'
tlade St~'kker og bestod ... f ct Illorkgront, tint L el' 1l1l!(1 en
kelt e gull l\'ide Baand, Den fjerde og sidste ~la.gs "al'
tlanllet nf t'n tin og fast, gu lh\"id SubsulIls. deI' j l 'tlsec llde
Il't'l'Illcst kuude Srtllllllt'Illigllt'S Ilwd hafll'd: hvid Ost . 1 de
to Sil\stmc\"nte Artel' OJl tlagtlde j eg umler Mikroskopet nogle
cllkclte D iatomcel' og: blot tlln Hplin ter af nilk/Illsk Gi ns.

Dct syues alt san, som om \'Î her pa.a t'Il af E xpetli.
t ioueus sydligste Stat ioner har fundet Dan ne lser af lignende
Art som de, der omtales nf .John Murray i "Repor ts from
th e Challenger",

, Da .tenne rode Subsla nt ogna iudeholdt noget l\lanl!"all, der
ikke !>Iev beo!temt, ktn mlluke T aIJet ved Analysen hidro re .1enra.

1

nü.58 1

By rvasou of thcir irrcc ular form and incousidemble
weight , the se concretions had :1 pll.'l. rt'ut!y ruuch in commou
with pumice ; Imt a closer cxaruiuntion showed them to be
essentially diâerent "rom tbat substance. Xn siliceous skele
ton could lM! detected , tin t! what at the tiret :zlancc lllight
hnve beeu tak vn for vesicular cavitu-s. proved to he the
work of Aunelids. whioh. from ti ll' surface in particular,
had excavnted mail)' of tln-ir pas.....'l.~ t 'S. The red-coloured
iuner substance tJill Ilot ilUlt ...·tl partly consis t of scorie, hut
th is consti tuen t occurrcd iu the IOI'llI of minute splinters or
particles. similar iu :IJlpcal':lUCl,' to the pumice-powder
ejected by volcmoes.

) 1l'auwhih', [ am most incline...1 1.0 regard tlu-se COll

en-tions. till furtln-r Iicht shnll han ' ln-cu throwu 0 11 their
phenomcnnl OCCUl'!'I 'IJCt·. as the prOllud of pumice. which,
l'rom luwiug ucted as a percola tiug medium for water âow
ing: 0\"('1' t lll' sl.'[l.ht'd: hus lIlHh' l'gOlll' pnrti:1 l tmnsfOl'lllation,
As a feature in SOIlll.' tllenSlIrt' IlI'rhaps expl mwto ry of the
conditions dl'b 'l'lllining" the motion of sneh \\"nter , 1 cau add
thnt ail t"urrows tllul CI'e\'ices in t Ilt' snid concret ions con·
tained shells of fi1 01J1:rJl?I'illfe,

.-\t :-3t:lt ioll -lU, as pr t' \"iousl,r stlte l!, th e tlrccl g-I' brougil t
up a f,,\\' pit,C{'s of 1ll1l1listakl'ahl<- P"lll ice, cxCt.occling-l)' po
rOlls howt'H'r :u ul l'rialIh·.

Exc1usin' of the n!JOH,-dt'sc1'ilM·d concretions. oUmrs
of a sm:llll.'r l:i izl.' :IntI witlt· I~· di lti'rellt appenmnce cnml' up
in the s.'lIue IOC:llity. :'onw of t1l,'5<' cousis1t'<1 of a white
subsumcc l'rt's('utillg collsid,·rtlble 1'I'S!'mblance to kaolin,
which: on lK'iu,!! extlminl'(! undt,l' th e llIicroscopt'. Wli S found
to t'outa ill gre:lt nU lIIUt'l'S of the sil iCt,tJlls slll'Ils of Diatoms.
Others Wl're l:ullel1ar in l'or lU. :1Ilc! cOllsish,d of a tine clark
gr een clay marKt,tl \\'ith tt ft ' \\" ~' c1lowisl l-whitc bands, A
fOU1"th killd - t ll(' l:1st - WCl't' la r metl of tl. tine and tirm
Jt,llowish-whitt. slIust:mcc. in ilPlw:ll'au cc \'ery like liard,
white cht,t·se. 'J'Il(' two 1:lst-IIll'llt ioneti kinds of t'Ollcrctions
cxhi hil,Nl lllldl'r t lw micro scope din 'rs isolatl.~ d shells of
D iatoms and a \'l'ry l't'II' splilltt 'rs of scoriœ,

H t·nce it ,,"oultl appear that tho :\ nrweginn E xpedit ion,
al, one of its most southerly obser ving·stat ions, met with
format ions similar to those dcscribed by Ml', J ohn Murray
in "R flpor ts from the 'Chal lenger': '

, The reti..(,'Qloure.l l'art " r the CQlIcrctiOliS having alto eontained
m&nll'auete . thi~ e..,,~tituen t i, J:'O'I$i IJly "ompri:oeil in the loti retlulting
from the .na1~·.i.,



Ved denn e E xpedi t ion optoges neml ig fra H arb unden
en i\Irengde Klumper og Knoller. hroraf enkelte ifclge Be
skrivelsen maa nere af en lignende Art som dl' oveunrem te
fra Station 40 , Den betydelige Ud fœlduing nf Maugan
oxyder, (\(.1' ved snunnc Auledning blev panvist i H nvbuu
dens Atieir inger. SJ IIt'S dcrimod ikkc nt have noget Side
stykke i det europn-i sko Nordhav.

.J('f!' lmr forud omt... lt. at dot lu-nue Ler kun sruos
at udgjore et tyudt L np: p:la Hnvbunden. H ror denue
begynder at skraaue op mod Kvsthnnkerno o~ n:\.'1'1l1 sig'
t il det gran Lers Territorium, tinder vi i Sa'n lt'h'shl'Il ofte
i Bund pro ven «t IIlltl('r1iggl'ndf' L ng nf det sidstnwvnte
Sediment, Nedon'!' mod l>yùct til tager det ln-mn- L eI' i
.Mœgt ighcd. og iudoufor Hiloc ulinlerets (hnrnn de finder vi
de tieste Buudprovor III'H igjen uetu eusartode. De cnkr-ltc
Steder, hvor der O;.::M :I \Il'I' tlndes tvcndc forskjelligo L ugo i
Buud proven og dou Mn-llgtil· a t" ~'l~ la t L"I" der optoges
1U('t1 Skmben elk-r 'I'ruwleu. viser a t Hiloculiu lere t Pl' nf
en forskjellia, lII " U i det H I."II" t,'lgI't rinec- Tykkelse. Pan
den IIel nf Ha\'I'llIIth'lI. Ilt'l' li;.::.!!I."l' omkriug St..lt iou('m e 2 L3.
:!1 4 0;': :!I:) pan I·t D.l'h af OH'r 1700 F amt· S)'IlI"S Bilo
culiull'l'<'t i SlPrtlt,ll's\u'\l at \'a'l'I' lllt'gt't t,\'u<1t udbrf'dt, Paa
St.'lt. :!I:i ud~dortl,· th,t ""'l'al'! L pl' 111' 11 O\'I'I'\'f'i('Il(It' D f'1 :tf
BUlldpl'o\'l:'U og 1':11\ Stat , 2111 fandtRs klln :-:por af Bilocu
l inlel" Hf'ttt' grn:l l "lltler1t'l' pr nH'g\'t lillt. l'IlSnrt.t>t of!.
plastisk. og blin '\' l'ftt'r 'l' lIl'l'ing megf't l:'lst og snllllllCIl
hlPllg:f'nde. L ('l'd illll('hoillt,l' ing{-, Il llyrl 'lt'l'llinA,'t'l' Og' Kalk·
gt'\mlte n 1'1' kUli llhl't,.n lt'Ii;.:: . (Tm\(' l' ::\l ikl'oskolwt visl'r ll('t
J (h'rs t s lllaa krJ stalliusk,' Pnr t ikl('l' (K ,'a l'ts?). dl'l' fors t
trœ<1t'l' t)·tlf'lig fl'elll n 'lI "Il FOl'stolTl'ISt, al' ;\'"'-1,00 (,;:\uge,

De Bundpron 'l', dt'r hlot l)('stanr nf Biloculilllt'l'. er
i Ahnindelighed Iwit i ~j('U1H'1ll t'ns,'l rtA.·dl' Illt·tl Ht'lls~' 11 t il
UdSl.' t'lldt' og F ornl1l initi' l'{'I'Il<'S :"'kalh'l' s,'1a j(,nlt fon ll'lh' i
LerIlHISSt'lI. at d lm ·rt :"'t,\' kkt, nI' 1!t'llIlt' omtl'\"nt vist,!, dl'II
samnw K alkge 1lnlt.

Paa \"ukl'lb' :->h'til'l' li.ll't'kollllllt'l' llog i S('ln' Bi loclllin
Iprpt NI LagdalJll\'lsE'. 11 1'1' gil't'r sig tilkje lltlt, dpl'\'l>lL nt
Buud prol'Plls on'n4l' I id \ll'sb nl' :I t' d 1.1'IInt. fiut L t'I' lllll' n
K alkskaU\'I'. 1l11't1I 'lIS ,11'1' I1U I1I'\' tlt·tt" tilll1 l'S d IlOl'llst L <>l'
Ilwd l'Il ::\[ a' ll~d f' Furnlllillif"I'(' I', Ih'une La~dnllll('l St' t·1' af
l'Il li;'::IIt· lItl,· Ar t ~11l tlt'u. 1lI:1II 1'1,1101111,1' n 'II :"It Sit'lIllll('
B iloclllillll'ret Ut! i Y:ultl 0:: tler Jl:"la ladl' dl't afsa,'tt.· si~,

' "et! dt'lIIlt' () Pt'I';lt itliL SY llkl'r alIl' I\ alkskallt·r tilli gellletl
mltlre p,"l'o"ere Par t ikll' l' t illllllttis. lIlt'lII'lLS Illall OWl'st faal'
et tint kalkfattigt Ù'r. Dt't S)'lIt>S riuwligt a t ant.'\gl'• .'lt
en lignende Bundfa' itling" a lll'redl" lmu fon 'g'aa i H a"pt og
hidrag p t il den O\'t>lIoml.'lltt' L agl1amlt'ls('. men i san Fnld
BUHl mnn fristes t il a t s)lOl'g: t'. 11 \'01'1'0 1' tl \'1l ikke nlt id fol'f'
kommer i Biloculiull'n ' t,

Vi mangler lor 0 iehl ikkl't lo'orudsa'tniuIH'r t i! nt kunne
bes\'are det te Svorgsmnnl, tlli I.ertil kra.'H'S Kunt.lsJ.nb om
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On th at British E xpediti on nu uicrous nodu les and
conc ret ions were brougbt up in divers loceliües fro m til t'
bed of the sen, sorne of which. to j udge from tht>c descrip
tio n, must have heen similnr in chnmcter to tbose thnt
carne up on tilt' Norwegiau E xpedition nt Stat. 40, Meen
while, the very considemhle pro por tion of oxide of man.
gam'se dete rmi ued as a constituent of tl l(> deposit in which
the nodu les ln)' imbedded. rloes Ilot nppt'ar to nccom
pnn)' th e OCCUl'l'PIlCI." of such concretions in the Xorth
Atl anti c,

As previcusly stated. the bro wn clay would oppem
to const itu te a comparatire ly th in su rf ace...layer. Wherl."
the sen-bed. shelviug np to tlu- coesta l banks. begius to
nppronch tht' pro vince of tln- grey clnv. samples of t Ilt' bot 
tom hnve very Irequent ly nn under ln~'('r of that deposit.
D ownwnrd . in the dir ect ion of tho depths. tln- brown clay
iucrenscs in verti cal extcut, IUII I within the limit s of Biloe
uliua clay. most sam plcs of tln- hottom an ' fouud to Le
homogeneous throuehon t, From the few snmples which
even hcre consist ed of two differeu t loyers. togl't lwr with
the larg e qunut ity of ;!rt')' clay brc nght uJl iu tln- dredee
0 1' t m wl. Biloculina clay is however clearly shown to bl' a
deposit of tri ttillg' t hou!?,11 m l'iable pxtRnt in .'l ,·('t,tical dir~.

t ion. T hroughout the s!!ction of tllf' Sl."a· l)('tl slll'l'Oullding
St.'lt ions :? 13. 214 . an d :? 15. at a deptl. of mon ' thall t 71.)1)
fatho ms. B iloculina cln~' would in parlicnla l' ap P"lu' ta bl'
'\"el'Y th ill l~' distrihutt>d, At St.'ltiou :? In, the sample COll
sistRd in gTt'nter part of f! l'('Y cla,\'. and in thnt hronght Il}!

nt :"'t:ltion 21:3. tl'lICt'S o;Jly of Biiocillina cIllY WI'''''' oùs\'l'\'\'d,
T his gl'f'~' und \'rlying cl.'lY is tille. hOlilogent'Olls. an d plnst ic.
and beconws on bein g: dl'il'd exct'edingly lirm alld cohl'si n' ;
it contains 110 animal remains and ti lt' :LlIIOllnt of c.'lrbonn'te
of lill1\' is ilLcous ideraùle ( I - =? l)('r Cl'nt ), Witl l tl ll' a id
of the micl'Oscop(>. minutl." cr~'st.'l lli llt' particlt's ( po!>SihIJ
qU.'lrtz), m:I~' hl" dt't~t.('d . which do Ilot lwconu- dist illcth
" isible till magnitif'd tin' 01' six llUlld.1·ed t ilUes,

)Sa mph-s of t itI' bot1om consisting pxclush·I."I)' of Bilo
culilla clay. an' as a r ull." unitorm in apl)('ara ucl' thl'oughout ,
llud th e fora lllinif('rOlis 1'hl.'1Is 50 r t'gula l'1y dist ribllt f'd in
th e deposiL t llat (> \'('ry par t of it has wl'lI-nigh tltt' sanw
Jll'Opo rti oll of linw,

lu C('l'ta ill localiti('s. hO\I\'\'('I'. th t' sur face-layer of
B iloculiua clay was fO llnd to 1,,(' except iolifL l iu formftt ioll ;
.'l thw b1'owll cillY withollt calc.'1l'(~oUS sltplls constitutNl tlte
upper }J:lrt of t ilt' s,'1Ill(lII" wlll'reas th t' undt> r laJ t'r COIl
sisteil of a porous clay containing' ~!1:eat llullllJ('l'S of Fora
millifpl'll. , T itis format ion is simila r to that of the d('posit
left Oll waslt i ll~ B iloculilla cl::i)', dur ing which operation ti lt'
c:llc.'1r l"Ous sheUs and otllPl' coarst'r ]l.'ll'ticles sink to thp
hottom . lea\'illg' a tine clay , contnilling "e rr littlf' lillll', ::is
thl." upper lar !!l" Saille such IJrl'cipitat ing process lllaJ not
impl'obably bp ~to illg on in the waters of th e oCt'an ~lIld

tl lUs l'ontl'ibute 10 the format ion deflcr ihed a1>on': bu t if so,
th l' qm'stion onturn11)' arises wh)' th \" lattp1' is Ilot an in·
val'iab ll' ch.'lrack1'ist ic of B iloculina clay,

For t l.f' full in\'Pst igatio u of this subj ect wc .'lr {-' at
present in WlI ut of th e requisitEo dnt3 , assuming liS it does



forskjellige Forhold, der endnu el' os fuldkon.men ubekjendte,
Vi har saaledes ingen Erfaring om de kvantitative og tem
porœre Betingelser, der el' givne for Globigerinernes Afiei
ring paa Havbunden, Lige saa lidt kan vi af de i Bund
proverne fundne Skaller af ikke-pelagiske Foraminiforer
slutte os til, hvor stan-kt de levende Dyr har va-ret reprœ
senterede i Slammet, eller hvorlrenge de dode Dyrs :-;kaller
vil opbevares paa Havbunden - tveude Sporgsmanl, der
vel maa hase sin Betydning for Slannnets melmniske Af
leiring. Det el' dog rimeligt at antage, at lang Tid krreves,

for at Sovanclet skal hume oplese disse Kalkskaller. Vi
ved af tidligere Forseg, at de paa Grund nf sin Gehalt paa
organiske Stoffe ikke forholcler sig som l'en kulsur Kalk

ligeoverfor Oplasningsmidler, men at de augrihes langt van
skeligere. Man har fremsat den Paastand, at den kulsure
Kalk lettere oploses i Dybet paa Gruud af den stone
Mrengde K ulsyro, som lier skulde findes i Sovandet. Hl',
'l'ornees L ndersog'elser over Kulsyrenuengden i det af den
norsk« Expedition beseilede Hav modbeviser imidlertid denne
Antagelse. Han har fundet, at :-;onmdet overalt reagerer
.ilkalisk og altsaa ikke kan indeliolde nogen tri, men blot
normalt- og surtbunden Kulsyrs ; Msengden af denne el'

nuidlertid paa Dybet omtrent den samme som "('(1 Over
finden. At ForllOldet skulde ,nere anderledes i de ovrige
Dell' nf Oceanet synes ikke at have nogen Sandsynlighed
for sig, naar man sel' hen til de talrige Undersogelser, der
sta-dfœster Somnclets Ensartethed med Hensyn til dets
ovrige Bestnnddele, S0vallllets op10sende Eme ligeoverfor

den kulsure J~alk skyldes altsaa ikke dets Gehalt paa fri
Kulsyre.

Den ovenomtnlte Lngdannelse i Biloculinleret kan
ogsaa tœnkes fremkommet ved en Slenmingsproces, hvis

Vandets Stromninger paa Bunden el' stœl'ke nok til nt
sœtte Slammets fine Pal'tikler i Hevœgelse. Dette Sporgs
maal el' imidlertid lige saa ubesmret som de foreganende.

Det fortjener imidlertid at lHBmes, at aIle de fra Bunden
optagne Vandpr0ver altid var ganske klare og uden Spor

af svœvende Partikler,
Betragter vi paa Kartet den ostlige Grœndselinie for

Biloculinleret, vil vi finde, at den i Almindelighed gaar
imellem ~lOO og llUU Fame. Imidlertid tneffer "i dog paa
fiere Steder Biloculinleret paa mindre Dyb, ligesom det

ogsaa hœnder, nt det forst begynder at vise sig unc1er IlOU
Fame. .Mellem 64') og G8[) N. B. gaar Biloculinlerets

vestlige Grœndse op til et grunc1ere Dyb end lœngere X ord,

Pna Stationerne 64, 96 og 248 moder vi det sanledes aIle
l'l'de paa 6UO, 805 og 778 Favne. Udenom den sidstnawnte
Station, der ligger omtrent 50 Mile fra Land, gj0r Dybde
kurverne for 800-1000 ]<'avne en skarp Boining (sm!. Side
40) indover mod Kysten incltil en Afstand fra denne af ca.

3U Mile; paa denne Strœkning ligger Grœndsen for Bilo
culinleret imeIlem 700 og 800 Favne. Paa den brut sluaa
nende Havbund udenfor Lofoten og Vesteraalen tinder vi
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an intimate acqunintance with divers conditions as yet
wholly unknown. 'I'hus, fol' instance, we have everything
to learn respecting the Causes that determine the quantita
tive and temporary distribution of Globiqerinœ over the
sea-bed, Nol' can we from the proportion of non-pelagio
for.uniniferous shells inter how numcrously the living ani
mals were reproscnted in the deposit 01' the length of the
period during wliich tlieir sholls a1'(' preserved from decom
position at tllP bottom of the ~ca - questionswhich cannet
but exert considernble influence when investignting the me
chnnicnl conditions that dcterminu tho character and exteut
of the deposit. One tliiug is howevor tolerably certain,
that a long tinte must l'bpse l're the son-water cau dissolve
those cnlcareous shells. As shown b~' experiment, they
differ from pme cnrbounto uf lime in vielding mu ch more
slowly to the action of solvi-nts. hy rvnson of their large
proportion of orunuic substances. :-;OIllC are disposed to
maintain tliat cnrhonat« of l ime is IIIOl'l, readily soluble in
the depths of the ocean owiug tu tli« greater amount of
carbonic acid which the wnter has 1H'('n held to contain

thore. Ml'. 'I'ornne, 110'\'l'H'r. ill his Meruoir on th« car
benie ncid ill th« ~l'as cxplorod by th« N orwegian Expedi
tion, lias, l think. succl'ssfnUy l'l'futl'tl that assumption.
tlea-water he inyaria hly found to l'pact as an alkali; and

hencl' its cnrllonic acic! cannot oeC\ll' 1'ree, but must ob
\'io\\sly be comhinl'd with oxygen: olS regards the proportion
of that constituent. it is ahout tlI(' saille in the dpptlls as
at the slU'face, amI the gl'nl'l'al unifol'lnity in composition
shown !Jy numerons inl'estigations to cltnracterize sea-water,
precludes the prohnbility of any dl'\'intion in this respect
occul'l'ing throughout the intermec!intl' strata. 'l'he power
possessed by sen-water of c!issol\'ing cnr1Jonate of linw can
not therefore lie in a greatpr 01' less proportion of free

carbonic acir!.
'l'he l~xceptional formation J1ll'lltioned above as clistin

guishing BilOl'ulina clay in sonll' localities, might also !Je
ascrilJer! to the action of bottom-CUl'l'l'nts, if sufticient to
intermingle and keep in motion the tiue particles of the
deposit, But this, lilw tIlt' 1'orPlIoing-, is a question which
for the presl'nt we cannot prt>tl'llll to tlecide. Meanwhile,
aIl snmplps of water brought up from the bottom were per

fectly clear, without a tracl' of fionting particles.
On refening to tll(' map annexl'd to this Memoir,

the enstel'll limit of Biloculina clay will be seen to lie at
a depth ranging from \)(10 to 1100 fathoms. In sen1!'al

localities hO\\'l)Vc'r Biloculina clay is met with nearer the
surface, and on the otlll'r halHl, in SOll)(' places it does not
begin to OCClU' till the depth has reached 1100 fathoms.
Between lat. ti4° :lIld li/.., [) ~, the Wl'stern limit of the

BiloculirHl clay extemls over a shaUow!'r part of the sea
bed than farther north. Thus, for instance, at Stations 64,
96, and 248 it lies at a depth of tiOO, 805, and 778
fathoms. vVithout the lust of these Stations (about 50
geographical miles from land), the curves of depth for tlOO
to 1000 fathoms (see page 4U) make a sudden bend in the
direction of the coast, which they approach within a distance
of 30 geographical miles, and throughout this tract the



det imellem 900 og 1100 Fame, Ï den B ugt af Harbundeu,
der ligger Nord for Vestera alen. opta-seder Bi loculin leret
farst paa et Dyb af mere end 1200 F ame. Grœndselinien
herfra og nordo ver indt il den xüde Breddegrad Jigger imel
lem 1000 og lIon F am e. Pan dot samme Dyb begynder
Biloculinleret i den sydligere Ijel nf Xnrdha vot. hvcr det te
grunder op mod Fn-ro-c-I slnnrlslmukeu.

.Ieg Imr ta-nkt mig. at den ovenstane ndo Bl't ragtning:
al" Bilocnliul crets Udbredelsc umnsko senere knu hlivo l'Il

Stette ved clet fremnd skridendc xtudium nf Expeditionous
fysiske og zoologiske Mnterinle. 'l' ildols mcd det samme
Hensyn for fliet . lmr j (' go unlngt mine kcmiskc Uud-rsogr-l
sel' al" det te H('llillll'llt. til lrcilke jesr IlU vil gna O\'C l' .

Dl'U kvalitati vc l i1Idl'I"SO!-l"e'1sl' nf B ilccnlinlerot viser.
at det forudeu .h-ru, Lerjord, Knlk. :\Ia!-l" IH'sia , K iscleyro
og Spor nf Fosforsyn- indeho lder smaa ~1a'nl!dC'r al' Meu
ganoxyder. D e sidstc torckommer c10g ikkc som synlige
Bcst nnddele nf L ...ruusscn i Liebed 111(,11 de smnn K crn
ell-r Khunper, (\( '1' snn OUI' IJI1'r fuudnr- n 'Il Challenger
expediti onen, meu sJJI('S nt maattl' \'a't'i' meget nut tonh'1te
i Bu ndpl'Iwel'lll:' o,!! IIlkjm i (Id Hr le tage t en saa l'iuge
D{'l ....f d(' r l's Bl'standdr!t'. nt de mllsh ligg.iol' en kmut it.'l·
ti \' Best t'mnwlsl'. lle't 1'1" lIHlligt. at )lnllgnnox~'derlle kan
bidra rre tH at gin' TWl'd ('n st:('rki-n' hl'llll F nl'w . ' "t'd
Ophcdning udl'ikkr BiloCll\illl"l'd l ' U tl' llllllPlig sta' l'k emJl)"·
reumatisk Lugt.

.I!'or den kemish- l"udel"sof':l' lsp nf Biloculinlel'et lmr
j l'g f~ll'St og fl'emst udmlgt Illi,!!: ( ' II .01,1 H o\'edsb t iOllel' fra
forskjelligc Punktlol' al' );ordhllYl't og allal)"S('ret Bumlpro·
\,el'll(' l'ra disse flildsta'IH\ig: IIlI'el H l'Ilsyn t il aile H('s~mddele.

l df't folgl'IIt1(' hal' jeg oJlstill..t mÎlH' Ana lyser l'fh'r
XlImeret af de 8ta tionel". h\'or BUlldpnwerne el' o}1tflgne.
Bestemmelserne el' udfor t l'ftel' den paa S ide 36 heskrem e
Methode.

Stafio'l 51.
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boundary for Bilo oulina clay follows a depth rnugiug
from 700 to 800 fathoms. Over th e rapidly shelving bot
tom off L ofoten and Vesteraalen. it extends betwe en 900
and 1100 fathoms. I n the bight of the sca-bed north of
Ve stera alen the first Biloculinn clay occurs at a depth of
more than l :?uO fathoms. 'l' Ill' boundary-Iiuc extending
from this local lty uorthwnrds to tho XOth pnmllcl of luti
tude lies nt Il depth ranging from I O()\l to 1100 fatboms.
'I'his is tlu- depth at wbich Hiloculinn clay first occurs in
the southern pru-t of the North Atlant ic. whcre it s bcd
shoa ls up towards the Frcroc-Icelond bauk.

'l' Ile ahoyc eluoidative l'l'marks on the dist ribution of
Hilo culina clay. will. it is hoped. in sorne mensure sor-re
t o fucilitate tll(' progressive workiug out of the lnrge
amo unt of physical and aoological mutet-ia] collecte d on th e
Norwegian Expedition. ) l oreon 'I'. illY chemical investign
tion of tbnt deposit, to tlu- n-sults of which 1 shnll new
pnss ou. has boen moditicd with the snme objccb in view.

A qua lita tive an ulysis shows thnt Hiloculina clay, along
with iro n. nluruinn. lime, mngnesin. silice, nnd traces of
phosphoric ncid. nlso contains small quantities of nxide of
maugnuese. 'l'hl' last of thèse constitueuts does Ilot how
vver OCClU' in a visible foi-m. ns small grauulos or cenere
tiens. so frequently Illet with ou the -Challengcr" E xpedi
t ion, but wonld nppear to he most sparingly dis tribut cd
tln'ougliout the ùcposit, of which it cOllstitutes so slllnll a
pr oport ion as 11lml1y to ndmit of hl'ill~ quantitativel} d~

t l'l'luineù. Possibly, tl lis oxüll' of lllnllf!allPSP gÏ\'es n dal'kl'r
coloU\' tu the ùl'posit, On l'X pOSIU'e to lient , Biloculina
clay emits a pungent PlIlpYI'l'umati c udon1'.

l<' or lllY chemicfll examinatiOll of Bi\oculiliU clny 1
selected samples brought np at sOllle of the ]Jl'incipnl oh·
SE.'l'Yillg:·stnt ions in diff()l'ent parts of the Xo rtb Atln llti c ~

submit til1g IJOl't iollS of t l1(' deposit to a rigol'ons geuE'ral
Illlalysis ('mbm cillg nll its constituents.

The mmlyses arc al'l'nngecl accord ing: to the nu mbers
of th e Stations at which the samples of deposit w('l'e co\~

lect ed. The method of determination was th at described
on p:lgP 36.

8fafi on 51.

N.
Meter).

63'. Y. L. 7° 18'. 1163 Fam E' (2127
LJsbrunt Biloculinler .

Lat. 650

(2127 metre s) ;
B ilocu lina cla)'.

63' N.~ long. 7° 18' W.; 11 63 fathoms
bottom-te mpera t llr l' _ 1.1°. L ight-bl'own

Dekomp Olleret
.f

Salt syre
73.4\1 pCt.

GlÇJtlllillg5ta b
J f"l'lloxydul
J el'lloxyd .
L erjord .
Magnes b .
K ulsur Kalk
Fosfors)'re
Kisels)'l'e .

2.7 1
1.14
2.74
6.49
0.93

52.~2

Spor
9.37

Decomposeel
by

H )'droclJ1oric acid
73,4<) per cent.

L oss hy igni t ion 2.7 1
/.Pl'otoxiùe of irOll 1.14
Sesquioxide of iron 2 .74
Alumina . 6.49
Magnesia . 0.93
Cnrbona te of lime . 62 .82
P hosJlhori c acid T ra ces
Silica . 9.37



Udckomponeret
af

Saltsyre
23.20 pet.

1

Jernoxyd .
Lerjord .

)Kalk ..

1

Magnesia .
Kiselsyre.

1.59
4.52
1.03
0.50

15.65

Sum 99.49
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Sesquioxide of iron
Uudecomposed Alumina.

by Lime . .
Hydrochloric acid 1lU' •

2·, 'JI) t .m.agneslU .i>._. pel' een .
Silicic acid

1.59
4.52
1.03
0.50

15.65

99.49

Oonstituents of Sample: -

Loss by Ignition
2.71

:--'amlede Bestanddele:

FeO Fe~Os Al20 j OaO MgO OaOOs P20 5 Si02

1.14 4.33 11.01 1.03 1.43 52.82 Spor 25.02

Gledn.tab Sum
2.71 99.49

FeO Fe20S Al20 s
1.14 4.33 11.01

OaO
1.03

MgO
1.43

OaOOs
58.82

99.49.

P 20 5 Si02

Traces 25.02

Biloculinerne i denne Bundpreve var meget store,
incltil 2.2"'''' i Diameter.

Stat on 52.

N. B. 65° 47', V. L. 3° 7'. 1861
Meter). - 1.3°. Lysbrunt Biloculinler.
Foraminiferer, vœsentlig Globigeriner.

Favne (3403
En Mœngde

Station 52.

Lat. 65° 47' N ~ long. 3° 7' W.; 1861 fathoms (3403
metres); bottom-temperature - 1.3°. Light-brown Bilocu
lina clay containing a great many Foraminifera, chiefly
Globige'rinœ.

The Biloculinœ in this sample were very large, sorne
measuring 2.2 v lI ll in diameter.

Dekomponeret
af

Saltsyre
(jU~) pCt.

Gledningstah
.Jernoxydul
Jernoxyd.
Lerjord .
Kalk .
Magnesia.
Kulsur Kalk
Fosforsyre
Kiselsyre.

4.62
0.88
3.65
3.38
252
0.80

45.80
Spor
4.32

Decomposed
by

Hydrochloric acid
li l.:lC. pel' cent.

Loss by ignition . 4.62
1Protoxide of iron. 0.88
Sesquioxide of iron 3.65
Alumina . 3.38
Lime . 2.52
Mngnesia . 0.80
Carbonate of lime. 45.80
Phosphoric acid Traces
Silicic acid . 4.32

Udokomponeret
af

Saltsyre
:a!11 pCt.

1

Jernoxyd .
Lerjord .

1Magnesia.
1Kiselsyre .

1.52
6.62
Spor

25.77

Sum 99.88

Undecomposed lSesquioxide of iron 1.52
by Alumina.... 6.62

H):dl'oehlol'ic acid 1Magnesia .. Traces
33.91 pel' cent. Silicic acid. . 25.77

99.88

Samlede Bestanddele: Oonstituents of Sample :

FeO
0.88

Fe~O,)

5.17
AhOs OaO
10.00 2.52

Gledn.tab
4.62

MgO OaOOs
0.80 45.80

Sum
99.88

Si02

30.09
FeO
0.88

AbOs OaO MgO
10.00 2.52 0.80

Loss by Ignition
4.62

OaOOs
45.80

99.88.

P205

Traces
Si02

30.09.

Station 178.

N. B. 69° 29', 0. L. 12° 26'. 1078 Favne (2886
Meter). - 1.3°. Lysbrunt Biloculinler.

Den norske Nordhavsexpedltlon. Schmelck : Chemi.

Station 178.

Lat. 69° 29' N., long. 12° 26' K; 1578 fathoms
(2886 metres); bottom-temperature - 1.3°. Light-brown
Biloculina clay.

8
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Dekcm pouerct
. r

SalU)'rc
['3.3;' vCt.

4.95
L 5U
2.85
5,84
0.81
2.40

32.35
Traces

8.0 1

-!l .70

100.oû

Loss by ignition .
Protoxide of iron
Sesquioxide of iro n
Alumina
L ime .
Mngnesin
Carbonate of lime
Phosphori c acid
Silice

by H ydrochloric acid

Dccomposed
by

Hydrœhloric ecld
:,:1.3;, per cent.

Undecomposed

4.95
1.59
2.85
5.84
0.2 1
2.40

32.35
Spor
8.01

4 1.70

100.rJO

Glodningetab
.Iem oxydul .
J ernoxyd
Lerjord .
Kalk .
Magnesia.
Kulsur K alk
Fosforsyre .
K iselsyre .

Udekomponeret nf Saltsyre

Sum

Slatioll 205 . Sial ioll 20i).

N. B. 10° 51', 0 . L. 13 ° 3'. 1281 Favnc (2354
Meter). _ 1.2°. Lysbrunt Biloculinlcr. Gje nnemsnitlig
omtrent 2 Biloculiuer pa.n hver K radra tcentimeter ai den
terrede B undprave. T n.lr ige Globiger iner. ~[ange nf Sheg
ten Lituola og enkelte nf ;,VOlli011f,la. Ingen Stene i Hund
proven .

6 .00
1.44
4.97
4.08
3.8 4
2.82

21.00

1o.os

Decompc eed
b,·

H ydeochlori e acid
"8. 17 11er cent.

Uudecomposed by H ydrochloric noid 45.77

l UO OU

Lat . 1u o 51' x., long. 13" 3' E .; 128 7 fathouis (2354
metres); bct tom-te mpera ture - L.2 11• Li ght-bro wu Hilocu
lina clay containing: - Bl1oclflillœ, on an u\'er:lge 2 in
every square centimetre of the dried sample ; uumerous
Globigerinœ, a good man)' of the geUlIs Littwla and a few
of the genus Noniollina j no pebbles.

L oss by igni t ion .
P rotoxide of iron
Sesquioxide of iron
Alumina
Li me.
Magnesia
Carbonate of lime
Phosphorlc acid 'l 'races
Silice

1
16.OG

I.H
4.97
4.08
3.84
2.82

2 1.00

Spor
10.02

45.17

100.00

Gloduings tab
.Iemoxydul .
.Iernoxyd
Lerjord .
Kalk .

[Magnesie
K ulsur K alk
F osforsyre .
K iselsyre

Udekomponeret uf Saltsyre

Sum

Dekomponeret
of

Salu )'re
oIfl.17 pet.

Station 21..J. Sial ion 2U .

N. B. 10 0 39', 0 . L. 0° 0'. 1665 Fevne (3045
:Meter). - 1.2°. Morkbrunt Blloculinler. (Den nederste
Del al Buudprerea bestod af grant Ler). E n liden Sten,
der syntes at r aire et Stykke af en kry stallinsk Skifer,
veieude omtrent 0.3 Gr.

Lat. 1u o 39' x., long. 1) 11 U' E.; 1665 Iathoms (3045
metres) ; botto m-te uipera ture - 1.2°. Dar k-brown Hilocu
lina clay (lower par t of sampl e grey clay) containing li.

small minerai fragment, apparently crystallin e schis t, weigh
ing 0.31" .

Dekomponere t
•r

Snltl)'l'e
;'02.;,-' IfUt.

Udekomponere t
of

Sal u yre
.(3.00 pet.

Glodningstab 4.91 Loss by ignit ion . 4.91
.Ieruoxydul . 1.6 1 Pro toxide of iron l.IH
.l ernoxyd 4.05 Sesquioxidoof iron 4.05
Lerjord . 4.32 Decornpœed Alumina 4.32
Kalk . o.or by Li me . 0 .6 1
Magncsin 2.29 H)'ùrochlol'ic acid Mngnesin 2.20
Kulsur K alk 2U.93 :,:!},.,l pcr cent. Cerbounte of lime 29.93
Fosforsyre SpOI' P hosplioric ecid 'l' races
K iselsyre 9.73 Silica 9.i3

jJernoxyd 2.28 Undeoomposed Oxide of iron . 2.28
Lerjord . 8.53 by Alumina 8.53

1Magnesia. 0 .94 H,.drochl orie acid )Iagnesia 0 .94
K iselsyre 31.34 4:iOtJ pe r eent. S ilie..... 31.3 4

Sum 100 .54 100.54



Samlede Bestanddele:

FeO F e:Oj AltOs CoO MgO CaCOa P~O!> Si02

1.61 6.33 12.85 0.61 3.23 29.93 Bpor 41.07

Glcdn.tab Som
491 100.54

Suuion 240.
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F,O
1.61

Constituents of Sample: 

F e:Oa AltOs CaO .MgO
6.33 12.85 0.61 3.23

Loss by I gnit ion
4.9 1

Station 240.

CaCOs
29.93

100.54

sio,
41.07

N. B. 69 u 2', V. L. 11° 26'. 1004 F ame (1836
Mctcr) . _ 1.1°. Lysbrunt Biloculinler En.MrengdeFor
amiuiferer, overveie nde Globigeriner. '1'0 smaa Kvartskorn,
veiende 0.1 Gr .

L at. 69 ° 2' N., long. 11° 26" V.; IOO4 fathoms (1836
metres) ; bottom-temperature _ 1.1°. Light-bro wn Bilocu
lina-clay containing great numbers of Foraminifern , priuci
pally Globigerillœ, and two fine pnrticles of quarte, weight
0. 1!J'.

Glodningstab 5.08 L oss by ignition 5.08
.Iernoxydul 0.79 P rotoxide of iron . 0.79
.Tem oxyd . 2.71 Besquioxide of iron 2.71

Dekompnueret L erjord 3.01 Deccm posed Alumina 3.01
of R alk 0.98 by Lime . 0.98

Salteyrc Megnesiu . 0.35 Hydrochloric ncid Magnesin . 0.35
;v.47 pe t. Kulsur Kelk 54.64 70.,17 pel' cout. Carbounte of lime . 54.64

Fosforsyre 0.22 P lrosph oric ncid 0.22

Kiselsyr e . 7.77 Silice . 7.77

Udck omponeret (.TernOx)'d . 1.71 Unde composed 1Sesquioxide of iron 1.71
, r L erjord . 4.75 br Ahuninn . . . . 4.75

Seltsyre IMagnesia . 0.25 Hydrochloric acid lM ngnesin . 0.25
2:1.11 l'Ct. K iaelsyre . 16.40 2:1. 11 pel' cent. Silicn . . 16.40

---~

Sum 98.66 98.66

Samlede Bestanddele : Constitucuts of Bample : -

]'('0 Fe~O;l Al~OJ CoO MgO CnCO~ r~o~ Si0 2 F , O Fe~O~ Al20 J CaO AlgO CnCO" P:05 Si02

0.92 7.24 13.52 0.42 1.94 54 .64 Spor 24.17 0.79 4.42 7.76 O.US 0.60 54 .64 0.22 24.17

Gledu.tab SUIll L oss by I gnit ion
5 .0S 98.76 5.08 = 98.76

Sfafi 011 245. Station 2.J[j.

1:\ . R. G8 ° 21', V. L . 2° f)'. 2005 Fnvne (3667
Meter}. - 1.40. 1'0 L ng i Bundproveu. Det overstc
bestod nf brunt , tint JJ(' r med kun nbotydelig Kalkgehalt
og ingcn Foraminiferer. Det understc L ng ml' et pore st,
lysbrunt L eI' med en :Jl rengde F oraminiferer, vresentlig Glc
bigeriuer. l det sidste el' An:II)·sE'Jl foretaget ,

L oreta spec. Vœgt var 2.72.

Deoompoaed
by

Hydroehloric acid
;,;1.12 pel' cent.

Dekomponeret
of

Saltsyre
;,:\'12 pet.

Gloduingstab
.Ierno xydu l
.Iem oxyd .
L erjord .
Kalk .
Megnesia .
K ulsur Kalk
Fosforsyr e
Kiselsyre .

2.H5
0.92
3.95
4.71
0.42
1.94

41.10
Spor

1

L at . 680 21' K ., long. 2 ° 5' W .; 2005fathoms (3667
metres}; bottom-tempereture _ 1.4 °. T wo Iuyers, - the
upper a. fine bro wn clay with but fi. trifling amount of lime
and no F orumin ifcru ; the under a ligbt-brown porous clny
containing fi. great man)' F oraminifern, chiefiy Glomgel'11uv.
The nnnlysis is of the bottom part,

Specifie Gravity of the Clay 2.72.
L oss by ignit ion 2.35
Protoxide of iron . 0.92
Sesqnioxidc of iron 3.9b
Alumina . 4.71
L ime . 0.42

l
l\-I aglleSia . . . . 1.94
Carbonate of lime . 41. 8
Phosphoric acid Traces
Silicn. . . . . ?

R'
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Undccomposcd fSeSQUiOXide of iron 3.29
by Alumina . . . . 8.81

Hydrochloric acid lMagnCsia . . . T races
.i4.43 per cent. Silica (dcc. aud nnd.) , 32.33

V9.90

Ildekompone re t r ernOxYd . 3.29
• f L erjord . 8.81

Saits)..-e IMagnesia . . . . Spor
44 .4:} pet. Kiselsyre (M.(f ultl.) . 32.33

Sum 99.90

Samlede Bestanddele :

FeO Fe~03 Al tOJ CaO MgO CaCO, PiO~ sto, FeO
0.92 7.24 13.52 0.42 Ul4 41.18 Bpor 32.33 0.92

Glsdu .tab Sum
2.35 99.90

Constituents of SampIe : 

Fe~Os Al20s CaO MgO
7.24 13.52 0.42 1.94

Loss bl. I gnition
2.35

CaCOs
41.18

99.90.

P,O,
Traces

SIO,
32.33

Station 295. hlati oll 295 .

N. B. 71° 5U ', 0 . L . 11° 40', 1110 Fuvne (2030
Meter). - 1.3°, Lysbrunt Biloculinler . Iugen Stene .
(Som clet underste Lag af Buudpraven fandtes noget graat
Ler). Mange Foraminlferer, men forholdsais fan Globige
r iner , vœsentlig Lituola og Nonionina.

Lat. 71° 59' N ., long . 11° 40' K ; 1110 Inthoms (2030
met re s) ; bot tom-temp era t ore - 1.3 0. Ligbt-bru wn Bilocu
lina clay (on a thin under layer of grey clay) containing a
great man )' Poraminifera, but comparatively few Globi,qe.
rinœ, belongmg in gr eate r plut ta the genera L it/wla and
Nonionina.

Undecomposed fSesqn~oxideof iron
by A luIlllDll . . .

Hydrochloric Reid 1Magnesia
42.\1(; Per cent. Sil ica. .

L oss by ignition.

!
P ro toxide of iron
SesQIl~oxido of iron

De eompo sed AlullIllllt.. .

by Li me ,
Hydrochloric acid M agnesie.

r,Z.iD per cent . Carbonate of lime

Pbosphoric ucid
Silice .

Const ituents of Sample : -

Loss by I gnition
5.27

s.o,
39.80

fd7
l.2U
3.57
tl.HI
U.U2
0.88

2ï OU
'l' races

9.88

P,O,
T races

1.91
10.33

0.80
29.U2

101.02

CuCOJ

27.09

101.02.

MgO
1.G8

CaO
0.92

F e,Os
5.48

FeO
1.26

Gledningstab 5.27
J eruoxydul . 1.26
.1ernoxj-d 3.57

Dekompouore t Lerjord . 9.19
. f Kalk . 0,92

Saltsyrc J.Iagnesia 0 .88
:',2.79 l'Ct. K nlsur Kalk 27.09

Eosfors yre Spor
Ki selsyre 9.88

Udekomponeret f.I ernoxyd 1.91
. f Lerjord . 10.33

Salts)"I'o lMagnesia 0.80
42.96 IICt . Kiselsyre 29.92

Sum 101.02

Samlede Bestanddele:

FeO F e20 s AI~03 CaO :\IgO CaC0 3 P20 5 Si02

1.26 5.48 19.52 0.92 1.68 27.09 Spor 39.80

Gleda.tab Sum
5.27 101.02

StatiCln 30l.

N . .B. 74° l ', V. L . 1° 20' . 1684 F avne (3080
Meter). - 1.6°. Biloculinler, merkere brunt end det fore
gaaende. (E n ubetydelig Mrengde grant Underler). For.
holdsvis faa Foraminiferer.

StaUon 301.

Lat. 74 ° l' N. , long. 1 \1 20' W .; 1684 fathoms (3080
metres) ; bottom-temperature _ 1.60. Biloculina clay of a
darker brown than t he foregoin g sample, with fi. little grey
clay in the under part ; comparatively few F uraminife ra .
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Loss by ignition . 4.83
Protoxide of ircu . 1.28
Sesquioxide of iron 5.U9
Alumina . 3.l38.
L ime . 0.15
Magnesin . 1.56
Carbonate of lime . 5.68
P hosphoric ncid Traces
Silice . 5.11

Loss by I gnition
4.83

r
Sesquioxidc of iron
Alumina . . . .

1
Maguesia .
Si licc. . .

Gledningstab 4.83
.Iernoxydul 1.28
.Ierncxyd . 5 .0~

Dekomponeret L erj ord 3.88
af Kalk U.15

Saltayre 1Magnesie . . 1.56
~~.i :) pOt.

J{ ulsur K:llk 5.68
F osforsyre . Spor
Kiseleyre . 5.11

17dekomponeret ( ,)eruoxyd . 2.64
.f L erj ord . 15.56

Saltsyre 1Maguesia . 0 70
j Uil IlOt. Kiselsyre . 52.71

S U lll 99.19

Snmlede Bestauddele :

FeO F etOJ AI~Oa CaO l\IgO CaCO;! P~O~ sio,
Li8 7.73 19.4 4 0.15 2.26 5.68 Spor 57.82

Gledn.tab Sum
4.83 99 .19

F eO
1.28

Deeomposed
by

Hydrochlcric acid
ee, i ~) IlOt.

Und eccrnposcd
by

Hydrochloric ecid
t t.ur pe t.

Coustitueuts of Sample :

Fe~OJ AI~O;! CaO
7.73 19.44 0.15

MgO
2.26

CaCOa
5.li8

ÜÙ.m

2.64
15.56
0.7U

52.71

99.19

P~O",

Traces
sro,
57.82

Station 302. Statio/l 302.

x.
Mcter).
culinler.

16', V. L. 0° 54'. 1985 Fuvne (3630
E n meget liden Preve nf lysbrunt Bilo-

Lat . 75 ° L6' 1\'., long. 0 ° 54' W.;
(3630 metres) ; bottom-temperature - 1.70.
sample of light-brow n Biloeulina clay.

1985 fatho ms
A very small

D ekomponcrc t
• f

Salts~'rc

iH.!).-, IlOt.

Glsduingst eb
.Icrnoxydul
.Iern oxyd .
L erjord .
Kalk .
Magnesie .
Kulsur Kalk
F osforsyre
Kiselsyr e .

3.78
1.38
2.!l4
3.82
0.8 1
2.09
8.91
Spor,

L oss by ignit ion 3.78
P rotoxide of iron . 1.38
Scsquioxide of iron 2.94
Alumina . 3.82Dcconrposcd

by L ime . 0.81
H ydrochlor io ACld 1)'Iat:nesia . . . . 2 .09

J'f.l).-' pel' cent. Ca rbonate of lime . 8.9 1

P hosphoric acid 'l'races
Si lica . . ?

Sum 100.00 100.00

+
• 76.27

Unde compoeed 1
by Insoluble residue

Hydrochforic Acid 1 soluble Siliea .
i li.2i pel' cent.

-:-:-~

76.27
rUopl. Residuum +l oplosel . Kiselsyre

Üdekomponeret
.f

Saltsyr'e
m.et pOt.

Station 306. StaliOil 306.

N. B. 75° 0', 0 . L. 10° 27'. 1334 F avne (2440
~Ietel') . - 1.3\1. Biloculiuler , merkere i F arve end det
foregaaende. Forholdsvis faa Foraminiferer ; foruden Bila
culinler fandtee vesentlig Lituola og Nonionina.

Lat. 75 ° 0' N' l long. 100 27' E .; 1334 fathoms
(2440 metres) ; bottom-temperature - 1.3°. Blloculina cley,
darker in colour tban the preceding sample, conta ining
comparatively few F oraminifera ; the genera most numer
ously represented next to Bilocltl1"na were Litltola and
Nonionina.



Donstitueute of Sarnple : -

F etÛJ AltûJ CaO )[gO C. CO, P =Û!> SiO,
7.26 15.90 1.0·' 3.30 12.20 Traces 57.47

Loss by ignit ion . 2.4 8

1

Protoxide of irou . L 19
Sesquioxide of iron 4.92

Deeomposed Alumina. . . . 2.46
hy L ime . . . 1.08

Hydrocbtoric acid M agu esia . I .Bu
30.40 per cent. Corbouate of lime . 12.20

Phospboric acid 'I'rnces
Silice . û.75

62

Glednin gsteb 2.48!.Ierncxyd ul . 1.19
.Jernoxyd . . 4 .92

Dekomporo eret Lerj ord . . 2.46
.r Kalk . . 1.08

Sal ts,-re Ma.,"Uesia . 1.80
30.40 pCt. Kulsur K alk 12.20

F osforsyre Spor
Kiselsyre . 6.15

Udekompollt'rei J.Iem oxyd . 2.34
. r L erjord . 13.44

Saluyre 1êlagn esie . Lf>(}
r.R.OO I~t. K iselsyre. . 50.72

--- -
Sum 100.88

Samlede Bestauddele :

FeO FetO~ Al tOs CaO MgO CaCO! P,Û, SiO, FeO
1.19 7.26 15.90 1.08 3.30 12.20 Spor 07 .41 1.19

Gledn.tab Sum
~2.48 100.88

Uudecompcsed 1Sesquicxide of iron
br Alumina. . . . .

Hydeoehlene aeld Maguesin .
r~<;:;.oo per cent. Silic.'\ . .

Loss by I gnit ion.
2.48 = 100 .88.

2.34
13.44
I.W

1>0.72

100.88

Station 351. StatiOll 351.

N. B. 77° 49', V. L. 00 9'. 1640 Fame (2999
Meter). - 1.5°. Merkbrunt Biloculinler. Mange Fora
miuiferer, overveiende Globigenuer. K un fan nf Slœgten
Lituda.

Lerets specifieke Yregt "al' 2.77.

L at. 77 ° 49' :S., long. 0 ° 9' W.; 1640 fatho ms (2999
met res) ; bottom-temperatnre - 1.0°. Dark-bro wn Bi lcc u
linn clay contnining a great lllan)' Fom nrinifern . chîcfiy
Glob(qerillœ,. but Yer}' few bclongiug to th e genus Litnoia.

Speci fie Grnvity of Clay 2.77 .

Dekompeneret
. r

Salt$~' re

" 1 .7~ pCt.

Gl edningstab
.I ern cxydnl
.I eruoxyd .
Lerj crd .
K alk .
Magn esie .
K ulsur Kalk
Fosfors yr e
Kiselsyre .

4 .60
1.25
4.06
3.28
0.[ 2
2 .05

23 .66
Spor
'1.30

Decomposed
by

Hydrochlorie aeid
"1.72 pel' cent.

Loss by Ignition 4.5G
P rotoxide of irou . 1.:?i)
Sesquioxide of iron 4.013
Al umin a . 3.28
Lime . 0.12
Maguesia . :l.U5
Carbonate of lime . 23.66
P hospbon c ncid 'l' ru ees
Silicn . j .30

U<lekom l'0llcff't
.r

SR It"~" "'

:, ~.:.'O JoCl.

1
J em oxyd .
L erjord .

1
Magnes ia .
K iselsyre .

2.46
13.33
Spor

38 .41

Sum l UO.-lS

Undeeompcsed 1S esquioxide of iron 2Ali
by A lumina . . . . UU):~

H ydeoeblo-i e acid 1à l ngnes in . 'l' l'<'\CE'S
fl~ .:!O per cent. SiliC:l . . . 38.41

H.K-'A ~

Semlede Bestauddele : Oonstîtuents of Sample :

Loss br I gnit ion .
4.513 IOCH8.

FeO FejO~ AltO~ CaO MgO csco, p tO$ SiO,
1.25 6 .52 16.6 1 0.12 2.02 23.66 Spor 45.71

Gled n.teb Sum
4.56 100.48

FeO
1.25

Al,O,
16.61

C30
0.12

~[gO

2.02
C. CO. P,O,
23.tl6 Traces

SiO,
45.71

Vœsentlig som en F alge nf Biloculinlerets r exleude
K alkgebalt viser det sig "00 de foregaaeude An alyser, nt

P r incipally br reason of thl' rarinble nmount of lime
in Biloculian clar , the proportion of deposit decomposed



H3

den at' Snltsyr e dekomponerbarc DC'! er nf ('II meget for
skje llig Storrclse. F or uhindre t at kunne bet rag to de egent
lige L er-Besta nddeles F orbold ligeoverfor Saltsyre , uudlnder
j cg forclebig nt tage H ensyu til den kulsure Kalk, og bar
derfor i den folgendc Tniwl brngt denne Substans till ige
med Glodningsta bet i Fl'adrag og bcreguct de olTige op·
leselige Bestauddclc som P rocenter al' et kalkfrit LeI', l
den nederstc D el nf 'l' nbelleu lmr jeg optort lie paa samme
::\[ ande tundue Va-rdier fol' L erets samlede Hestn udd ole.

Vcd Bctrn ctniug 3.1' derme T 3.Lel kan dot srnes paa·
Ialdende. at de torskjellige Buudpro ver viser en san stor
Uovercnssterumelso nu-cl H ensyu til den af Snltsyre dckoru
ponerbare V e1, mede us de Tnl. der udt rykker Lerots enrn
[ede B estanddele, tycler paa lm nogenlunde eusartet Snm
mousn-tuiug. H r- rti l maa imidlertid benue rkes, at Bc hnud
lingen merl Saltsyre ikke kan give noget synderlig verdi
fuldt Resultat t il Sammenligning at' de forskje lligc SIam.

in hydrochloric ucid is scen to diâcr vel'Y cousiderubly in
the foregoing analyses. W ith a viow to investigute with
greater freedom th e cffcct of hydrochloric acid 0 11 th e con
stitucnts of th e true clay. no regar d has now beon had
to the carbonate of lime. aud tbereforc that substance,
toge ther wit h the loss by ienition. hus uccordin gly in the
followiug 'l' ab le bccn suhtruct ,-d l'rom tho re uinining decom
posable parts. which ar e computcd as pt-rcentages of a clay
exhibiting JJO trace of lime. 'l'hl' lowr-r coluum s of th e
Tahlo show the values. found ill likv mnnner. fol' the
united consti tuents of t ilt' doposit.

Ou exmuiuing th is 'l'nbh-. it may sccm etrange tlmt
the varions sruuph-s sbould r-xhibit rcl'Y considerable dis.
agreement as regards the proportion dccomposable in hydre
chlonc acid. whik- th e figures dcuotiug the united consti
tucnts indicnte a compmntivcly homogt-ucous couiposi
bion. '1'0 this object ion 1II1lst bowcvcr 1J1' rcp lied, that the
treatinent with hydro chloric ncid c:umot give a particu
lady vnlunble rosult for cstim at ing the cberuical composit ion

2.;
9.8

2.6 i
6.J
6.,
J.;

15. 1

'"
7.2

5·9
+.0
q.6

2.2

3·9 !
8. ,

J.J
1 1. 1

28.6
1

33. 8 34. 1

178 205 12 14 1 2-+0 245 29 5 30 1 1 302 306 35 1525 '

FeO 2.6 ! 1.9

l?e~O,l 6.3 ' j ·7
Al!Û,l 15.0 7.2
MgO 2. 1 1.7
s.o, 21.6 j 9. 1
---~, - - - -1- - 1

Sum 47.6 i 27 ,6

F eO
FeO~

2.0 1 L6 ! L9 ! L 4 L6 1 LJ ! '"' )"
6.9 ! ,.o ! 5·J 5·" J.4 5.9 1' 5.6 _

"7·7 8,5 : 13.8 4·3 : 4·4 i 2·9 1 4.6 ~~.
0·9 3,5 1.3 1.8 2.4 2.2 ! 2.9 t~, .
~1 _ _ i _I 4 . ~ ' 5.7_' 8.0 ~ 10.2 ~ IX.

37. 1 1 1 37. 11 18·9 i !~;;!-;;: -
2.61' 1.9 2.0 1 1.6 1.91 1.4

1
1.4 ! 1.7

' LJ <2.9 1 8218., ,' 8.6 i 9. 1 .~10.0 1 I l .0 . _
AI~O,l 11 25' 4 , 2 1.0 : 20.0 19,7 24.1 ! 29 ,3 21.5 1 18·9 : 23 ·2 ] ~

l\IgO i 3' 3 1 L ' 1 : 3·5 1.5 3·4 2·5 2.5 11 2·7 ~ 2.8 ~ 3
,~iO! l' 57·6 ~~2 ' 1__!__163'7 6 I.~. .~.~ ' ,~ _;9_._I , 6..f '7..1__,.!_8'_J __63.8 lf1 i:
Sum ! 98.9 198.7 ! \ : 99·5 : 96 ,1 1 99 ,S i101.0 98. 8 ! !99 ·9 100 .6

pron -'r s kcmiskc Sanuucnsœtuiug. Saltsyrons oploseudc Virk . Il
niug runa ncmlig i hoi Gm d va-re at1l:engig: nt' den Pi nbed,
1I\'ol'Î Slnnnnet befiuder sig, og delille cr, som forud nœvut , Il
ingenhmde dl'll SfUll lHe i de forskjellige P articr af Bilocu- 11

liniel'et. Denne l'ellsar tethetl tra'der tydelig tl'CIll , naar 1

Illan bet ragtel' do forskjellige P l'O\'el' unrler ::\Iikl'oskopet, 1

og ll(·t R..slllta t man ('1'1Iold.' 1' "ed B chandlingeu Illed Sa lt· '1

sF e kan n:el'Jlwst tjcnc til nt bd ysc det sammc Fol'·
hold .1 Det ris te sig saale des, at Bundpro\'erue l'ra
~ta t. 30 1, 3u;? og :-lùû, der i S;'Crddeshcd udmœrkel' sig:
l'cd lave T ai for de oploselige Bestnnddcle, ogs.:'la illdeholdt
tlere gro\'('l'C P artikler end de o\Tige. Som vi st ra x i clet

of tlll' diftereut samples of dcposit, 'J'he deoomposiug cf/cet
of hydrochloric ucid must then depend to a great ex
teut on the l'l· latin~ fineness of the dt'posit, which, as pnlVi.
ously sta tt'd~ is nnyth illg but constant in Bi loculina clay.
' Vith the aill of th~ microscope, this w:mt of uniiormity is
distin ct ly perceptiLle. an t! thl' re sult obta illed by treatillg
with hp lrochloric ae itl is prj ncipnll~' of m luo in illustra·
t ing t he same snbjt'ct ,J 'J'Il\.' salllpics from Station s 30 1,
;302, and BOü, dist ingnislu'd in part icular by their slllaU
proporti on of (kcompos,'lhle cOllst itucnts , were found to
cont..'tin a gre ater number ot coar se pal'ti cIes than the othel's.
Moreovel', these s:Huples, as will shortl)' appear, are in an-

1 F înllelit' ll har ikke Yl'l'l'et afhœllg'ig al' Pnlvisclingcll lIf de 4Jr .
1'(',11.' BlllUlpI'ÙI'Cl', ,la jeg altiù har sorget fur lit udf0rc I1cnne O})CI'II.
t i" ll saal e , lc ~ , at Leret.s P artiklcr ,lc l'vell ikke kunùe Ikle ll0j!en FuI'
amhing i sin oprîndelige St0rrel se,

1 l'llC tincness 01' the J Cl'usit was lIut the result of th e t1itUrR.
tion of the ,l ri ~ù slIlllples, si lice 1 invarialJ I~' snught to llerfonn this
opera ti011 in sudl lllan nCl' as to })reS('I'Ve tllc pal'tieles of cla)' from
unliergoing auy change in magni tutle.
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e lgende skal se. fortjener disse Buudprover ogsne nf andre
Grunde Opnnerksomhed. dn dl' horer tit det mest knlk
fatti ge Parti nf Hilooulinleret.

Efter hvad der foi-nd er sagt, vil clet nere iudlyseude.
at Kjeudskebet t il Bilocnl iulerets K alkgehalt fre mbyder r -n
sœrcgen Interesse baade for det zoologiske og det fysiskc
Studium af H avets Naturforbold . Foruden de foregnaeude
fuldstendige Analyser nf Biloculinleret har Jeg derfor he.
ste mt dets K nlkgehalt i de fleste af do Prover. der el' op
tagm- indenfor dette Sediments Onnnade. l den folgeude
'l'abel findes forovri gt ogsna ncgle Analyser nf Prover fr a
Overgangsleret.

,
1
[:

1:

1

1·

Il
.1

1

li

ether respect deservin g of attent ion. consisting as they do
of Bil ooulinn clar fro m the locality in whlch that depo sit
is found ta coutaiu tlu- smalles t «mount of lime.

F rom whnt has Ilf'en previously stated, it must obvi
ously be of special importance for the study of the phyeicnl
and biologicnl condit ions of the spa, to determine the pro
portion of lime present in Biloculinn clay ; and l have,
tbercfore. exclusive of tlm t given in the foregoing complete
nunlyses. elso detenuiued the amount of lime in most of
the snmples brougbt np within the limits of the snid deposit,
F or the rest. n few nnnlyses of transit ion clay will hl'
also fonnd in the subjoiued 'Inble.

1

Stn.t ion· 1

~Of(lIi g

Bredde.

Le-n jrdc 1 D)·l,,\t, i !
, Fra (Tl'eeIlW. ; {,1\J{1. Favne. 1

• 1 CnCO"
(1."'" (l'<1" ~ 1

J. ('r",,"'.) : ;" }:,.,. l'IU~.J i
FoO

Snmlot Fe A mna-rkningr-r.

(H"""rb.)

a

t t

TN", ~ilio " Clay
0" "'1 l',ulo'
Laue.· tif Gt-cy
Clay.

Oveeg eegeler 
: (med et und er
1 Iiggeude L ajl" nf

g l'aat L er).

' Oyel'ganjl"s)er. - Tm ",,,·li,, ,, Cl"y.

1

i
:M~get. t)"nd~ L ag _ A'I t z.w d ;'IUl !/
i ni Biloculinler. l1Ii .. Layn ' of

Bilor"li"a Clay.

1

r f,,": rs t e .Lag af - Ul'lJ~r Lay,,· M'I '
i Biloeuliuleret. BÙ/;" f' of Bilo"o

" li,,,, Clay.

1
Overgangeler. - 7h"uilion Clay.

;
110 vergüllgsler. -

i

1

2 .5 2

4.30

3·77

3.0 5
2.80

4·9i
1.80
2.04
1.43
2.1 8
3·45
2.28
:1.3 1

3.03

2 . l a

3·43
2.401
2.27

2.23
2. 18
2·77
2.83
2.84
3.08
4·26
3.30

J.08
2.1 3

3 ·07
4. 1 3

3·65
1.6 4
2'40
4. 15
3.5 2

2.24
2.09
3-48
3.08
2.7 6
3.13

3·]4
3.48
5.3 0

3·9 7
3.65
3 ·]!}
3 .24
3.83
3. 2 2

3.21

4·60
3.82
4·28
2.g8
3.91
2 .5 1

3 . 18
3,76

3. 13

4·74
2.58
3.48
3·59
4· 16
H5
4·35
4.56
3.13

3.32
4·37

1.9 0
3·45
2.7 1
3.2 4
3.62

3.81
4·29
3· 70
3·85
4· J2
2 .67

1.3 4
2 .06

0·95
1.26
1. 3 0 !
1.4 2

1. 0 5
1.4 1
1. 2 8

1.38
1.16
1, 19

0·57
1.79
1. 14
0 .88
1. 0 8

1.42

1.36
1.33
0.89
1.59
1.74
1.81
1.42
1.401
1.6 1
1.7Q
1. 03

1.76
0·79
1.28
1.59

1.6 2

1.9 1
1.15
1.3 1
1.5 2
0·90

·P 5
3·73
4·4J
2.85
3·55
2·5 9
3.10
4·9 7
J .67
4. 13

3. 12

J ·7°
2.7 1

3. 12
J .60

J .63
4·00
4.0 0
4·03
4 .19
2 . 8 2

2·Q9
4·49
2.6 3
3·57
3.69
+ 37
H 8
4.65
5·09

2·94
3,56
4·Q2

2.08
2·94
2 .]4

3.65
J ·97

J ·7 1
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.l ernoxydul og .lem oxyd el' bestemt ligeeom l'cd de
foregaaende Slamarter.

Det l'il fre mgaa nf Tabellen, at Biloculin lere ts K alk 
gehalt differerer meget paa de forskjellige P unkter af H av
bunden. Ved pan K artet at opstille Talleue fol' Kalk
rne ngdeu "il mon imidlertid find... , at en tydelig Lovmœssig
lied el' raadende med H ensyn til K ulkens F ordeliug i Bilo
culinleret, idet visse Partiel' af det te skar pt ndskiller sig
fra hinamlcn i deune Jtetning.

Vesten for den K ur-e, der paa K artct cr betcgnet
med 1n o/" CaC a .l • âudcr vi snaled cs ct megot knIkfattigt
L N'.

H el' fandtes i 7 Hundpre ver fm 5 .7 pC't. til 12.2 pCt.
kulsnr K elk og som Middeltal 8.8 pCt. 1 det store Parti
af Bilocubulere t sondenfor og retenfor K urven 15 °/0
CaCOJ fimler vi eu Iangt heie re K alkgehalt, Delme fand,
tes her "('(1 22 Bestennuelser at Iiggc imellem 21 og -lU
pCt .; )I iddeltnllet rnr 30 pCt.

K urve u 4n % U.'lUOJ betegne r den mest knlkrige D el
nf Bil ocuhnleret, K alkgebal ten i 4 Bundprover m l' ber
fra 4~. 8 pe t. t il 56.2 pCt.~ Midd<>J 02.4 pCt.

IJ('n mœrkelig ringc K alkgebnlt i Bi loculinlere t veston
for K ur ven 1 ~ 0/0 CaCOJ SJlles at stan i Samklang med de
zoologiske Observntiouer. At damm e efter det forho ldsvis
l'iuge Uù lJytte, der hIe \" indvundet vecl 8krllbningerllc pM
denne Del af H avhulHh'll. sku lde m:m tro, at D)Tcli\'et bel'
stad tilbllge i kmntit.'1th Ud,'iklin g. Derimod sJ utes :':'ilnm
met her at ilHleholde mange StenE.>. der n mskel iggjorde
Sk l'a bn ingl.'lllE.> og J'na E.>t Sted (St."\L 3.:1U) r imeliJ:! \'is m l'
A :\I"S.'1 g i. nt T rn wl('11 gik tabt .

D e lill e Afleil'ing" nf Stene lllM skyldps den llri \'ClHle
I s. hvis \ ïl'knillgl'r " istnok i sœl'lig- Gl'ad nI' fl'emtr:t'dende
i detu- 1Il1prœg:l'de polnre Pnrt i af H a\·et . ) Inaske kan
denn l" 'l' ilforsel nf grovt're ~Iate l'Ïale ncre Gl'tuulen t il. at
ùe ovenomtalte Bundpro\'er fra 81."\t.301, 302 og 3Uû ikke
befilld... r sig i den sa mme fillkom ige 'l'ilstand SOlll de ou ige
frn de n sJllligere D el af Biloculilllere t.

Dl' Tfll, der Ildt l'J"kker <let brune Lers Oxydat ions
grn d. Jigger pan fnn Umltagelsel' mer imellem 3 og -l () [iddel
nf snmtl ige .Beste mmelsel' : 3.0). l ' il yderligere Karakteri
stik nf det eielldollllllelige kfllkl'at t ige P arti af Biloculi lllel'et
fortjen<'r dl't imidler tid at nre\'nes, at BUlldpl'o\'erne herfl'a
gjemwlllsnitl ig s)"nkos at \'œl'C noget h0iere oxyderet end de
orrige. 1 de 8 Bundpr0ver vestenfor K urven 10 % CaCO,
fandtRs nemlig som Middeltal for L er ets Ox)·dations.:arad :
3.4 ; i d...n onige D el .'lf det brune L eI': 2.7 .

Den llouke Not dha ' ·aupeditioll. 8ehmelck : ChemL

G5

F rom th is 'l'able. th e amount of lime present in Bilo
culina clay uppears 10 rary considerably in different parts
of th e ocea u-bed. If wc set down on th e ruap tbe figures
deuoting the pro portion of lime, a manifest regulari ty will,
however, be fouad to charncte r ize the dist r ibution of that
constituent in Biloculinu clay , with regard 10 whicb certain
surface-layera of the de posit differ widely from one auc ther.

'l'hus, for instance, west 01' the curvc 15°/0 CaCO;l
we meet with a clay in which ti lt' pro portion of lime is
exceedingly smnll.

I n 7 samples of tho bottoui ln-ought up bere, I de
te nnined from n.I pel' cent to 1 ~ .2 ))(' 1' cent of carbonate
of lime, the average nmount lX' in;,:: ~ . ij pel' cent, Th... ex
teusive sur face-laye r of Hiloculina clay st re tching south nud
east of the cnrve Ifl ' j " ( 'nt ,'f );I 'l'as found ta contain a much
larger pro portion of lime. "l'he ruuount of this constituent. as
shawn hy ::?2 detcnntuntlons. l'n1l1,(4'(1 l'rom 2 1 pel' cent to
40 p<:' l' cent , nvcrnging Ho por cent,

'f lle cu rvc -l?J 1I/.. (JaCO;1 iudicntes the section of the sen
bed within which thE." greatest quantity of lime hns been found
in Biloculiua clny. '1'11<, proport ion in -l samples veried
betweeu 45 .~ 11er cent and nG.2 IK'I' cent, the aeerage amouut
being 52.4 pel' ceut.

T he remarkably low nmoun t of lime, pres ent in Bilo
culina clay west of the CU1'\"l~ In"/" enCO;l~ maJ in part,
it would seem. be cxplnincd by t lu- res ulta of the zoclogical
ohsel"\'ntions, '1'0 jlHil,!t' l'rom th<> comparativel)' meagre
yield of dr edgings in this pnrt of the ocean-basin, t hj>
q llant it.'l t Î\'e de\'eloJllllent of ~\Ilimal life woulel not ap
pear 10 he large. :\I('n nwhi1~, llllmbers of la.rg e stones 
a serious iml)('dillwnt to sllCC('ssfl1 l d redgillg - were , on
the othe r hllm1. appnl'l'ntl.\· imill,tld{,tl in th e deposit. nnd
th e loss of tll{' t ra wl - at Sta t ion i}ôO - IUUSt in ail
probabilitr be asc rihctl to thei r Ill·I'S('I\Ct· th ere.

Th is distribution of stOIH'S is ohviollsly to a great ex
teut th " wOl'k of tll'ift-ice in this pl'cuIinrly Polar tract of
tlw OCMll , )[nyhe. this addit ioll of coarser mn.terial will sel"\'e
ta accoullt fol' the dl' posit ù l'o ll~ht up nt ~t"\tions 301, 302, and
306 ha d ng ùcen mnch less till<'1r ;.:ranulated than 'l'ere th e
s..uu ples of BiloClllina clnr fl'om llIore sout llerl)' localiti es.

The figures l'Xllt'essiu,!:" the oxidati on of the brown
da)' lie, with "l'l'Y few exceptions. Iwt .....een 3 and -l (the
me.'lU for :Ill such det el'lII inati ons wns 3.0). As a fm ther
chal'actm'ist ic of th at (\oposit west of tIw cnrv e tb O/w e nC0 3,

where it cantains so small .'111 allloullt of lime, l ma)' ment ion
th at l as a l'Ille, th<> s:lIllJllps \\'ould appear to hav... 1x-ell
more higbly oxidized tban was the case with those from
an)' oth er part of th e sea-bed. F or the 8 samples of bl'own
clay brougbt np west of the cune laO!, caeot, 1 found th E'
mean dpgree of oxidation 10 be 3.4; E'lsewhere it was 2.7.

•



Vulkansk Sand og Sandler.

Oen Jan ~Iayen el' som bokjendt nf vnlkansk Oprin
delse. Den stan-ka lokelc H revuing, der hnr fomarsaget
dens Dannelse, giver sig tydehgst t ilkjende pua Nordkysten,
hvor det egentlige Hcredkra ter - den 6000 F od haie
-Becrenberg" - findes. Her t rreffer vi et Braadyb nf
1000 F ame i en Afstand nf oiutrent 2 )Iile fra e ens
ncrdligste P uukt. Pan Ost- og Yests iden nf Oen skmane r
Kystcn ruindre bmt ncd mod Dybct, Ved de te lrige Dybde
mnnlingcr, som Expcdittoueu her hnr foretnget , beïnndtes
aile Buudprover, der var optngne pM mimlre Dyb end GUO
P nvne, nt bestan al' r-t gmnsort tint xnud eller Sandler, der
iudcholdt tnlr ige Brudstykkor al' rien bnsnlti skc L aves ).Iine
mlor. Olivin, d.ngit , HOl'llhlC']I(II'. Disse forekcm ofto med
vol uddauued c og vul hcvnrcde K rys tal t ln dcr.

O ct rulknnske :':u ltl1('r viser sig umlcr :\Iik1"oskopt't
at indebolde en M:l'ngde forskje lligfarve de krystallinskc K om,
der rœscntlig bestaar al' do oveunœvute :.\Iill<,rnler, isœr er
den gronne Oli vin 1IU'~t·t frem t roxleud e. Fcrovrig t sel' mau
ogsnn en Del sorte metnlglindsendc 1\:01"11, der red Hj relp
af )'lasneten Ieder sig udtrœk kc nf Bundproveme. Disse
synes i dot H ele taget nt indehol dc de samm e Minernler 
i fint fordelt 'I'ilstaml - som dem der forekom mer i de rige
Saudleier lunga .Iau ) [n)'(' n5 K yste1', Dette sorte Stlnd el'
dmmet al' temmelig 151'0\" 11 Kol'll al' La ra , 'l'ul~ 0 1ivin, F eltl
spnth, Augit, H ornhlentle og :.\[agnetjem .

Af det sidstn:C\'ntl' :'\Iineral f:mdt jeg Snndet \"(~d to
Bcstemnwlser 26 pet. og 2U pet.1

Fra. ùisse S:lntltl~"ng('r. der ligger ubesk)'Uede (or Hol
gern e bugs e cns a:lbne K)'stel', Ill:la der st.1tlig kl1lllle fores
n)'t )Iateriale uù til th'll na'rli~gelltle H u,'blllu1.

l Syd fol' .Tan :.\In)'cil sJ lles der ifolge t idligere LOll.
Sklld nt \':cre gl'ulltlt Vnntl ( 100 F am e) intltil en Afstnnd
nf omtrent 15 Mile rr a 0 en.

Hel' MI' den Ilorske E xpedit ion imitll1.'l"tid ikke fore
taget llogen Dybtlelllaa l i ll ~. og jeg tor dHlo l' ikke indestaa
fOI" R igt igl1eden nI' tic Ura.'lldSE'l', jeg pa:t K nrtet Ital' op
t rukket Cor det nl1knnske Lel'S t'dbl'cdelse sontlenfor Jan
.Ma)·en.

1 Bundpro\'enJc frn Kysten af dcnne () findes n~sten

ingen DJn>lemingcr~ og L <'I'et intleholder klln Spor af kul
sur K alk.

1 Profenor Carl Vogt, der i l ~û:l gjresteJe Jau :\In)'en. harogsaa
underklUtet Jette Sand en Uuùersoge[se, vt'd bvilkcll han randt 21.(1
pCt. Magnetjern . (Xor<l . Fahrt entlang der ~orweg ischen Küste, nach
dam :-iorùcap, den Im eln ,Tan Mayen unt! Is land, unter nommen von
Dr. Oeorg Bern a 18li:i ).
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Volcanic Sand end Ss.bu lou8 Clay .

The island of .Ian Mayen is, as well known, of vol
cauic ongm. More espccially on the north coast, have the
prodigous forces whcre by the ocean-bed was npbceved in
this locality of the ~orth Atlantic, left evidence of their
bygone action ; there lies .:.\Iount Beerenberg, the princi
pal crater - GOûO Ieet ebore the Ievel of the sea. About
2 geogra phical miles from the most northerly extremity of
the island we mcet with a. dcpth of WOU fathoms. Off
the eastern and wester n shores, the bottom is Iound ta
shelve Il' SS rnpidly down ta the depths. Ali of the Humer
ous snmples collected on the E xpedition throug hout this
t ract t'rom dopths of lcss thu n GUO fnthoms. consisted ex
clusivcly of a dnrk-grcy s;lIHI or snbulous clay, containing
Imgmcuts of basnltio 1:1.\'.1 . as olivine, nugi tc , hornblende.
)Iall)" of these lmd weil developed and weIl proser ved cry·
stal faces.

Th e volcanic scbulous clny, wbeu exnniined uuder the
microscope, is fouad ta contaiu a great mallY differently
coloured crystalline perticles, cousisting cbieây of the nbove
meutioncd minemls, in partic nlnr green olivine. F or the
l'est , numero us black granules of meta liic lust re arc al so
observed . which, with the ait! of n magnet, ma)' be extmcted
t'rom the clay. 'I'hey would appear ta cousist in greater
par t of the saille nuuem ls - in a statc of minute sub
division - that occur in tilt! sand fonning extensive banks
on the coast of .Jau :.\lar en. 'rhis black sand is composcd
of comparati\"ely coarsc pat't icles of la \"a, t\lf~ oliri lll', t'cld
spar, augite~ hornblende, and magnetite"

T he la5t of these minera is [ fo und. l'rom t wo deter
minations, to collst itute respectÎ\"ely 26 pel' cent and Z9
pe l' cent of the smld. 1

Thl'SC s.'\nd-hills, st reteliiog ns they do along the ex
posed shores of the island, must obvionsly at nll t imes cou
t ribute ta the distribution of deposit OYer t1le adjacent
par ts of tlle sea-hed.

South of .Jan Mayen - as shown by the resliits of
former sonndîngs - compara t ively shallow wnter ( lOU
fatho ms) extcnds about 16 g~ograph ical miles from the coast.

On the NOl'wegian Expedi t ion ~ the t!el' th was IlOt
measurcd in this loc.'\lity, and 1 c.1nnot t ÏJercfore answer
for the accuracy of the limits l ha.\"c t raced on the mup
to m:ll"k the distribution of tlw \"0Ic.1nic clay south of t he
island .

Ver)' Ccw, if ao)", animal rcmains are found in samples
of the bottom from the coast of .Jan 1tIa)'en, and the deposit
contains traces only of carbonate of lime.

1 Professor Carl Vogt, who visitcd .Jan Mayen in If'fl:i , hlls also
8ubmitted this sand to analysis: he found 2Ui per cent of 1lLagnetita.
(~ord.Fahrt entl ang der :Norwegischen Küste , nach dell\ Xordka p, dcn
I Mein J an Mayen und "land, untemommen von Dr . Oeor,::- Berna
1863.)
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Station 234,

N, B. 71' 6', V. L , 8° 38'. 259 F avne (474 Meter).
- - 1.0°. Graasort, tungt , lest sammenhrengende Sandler .
F lere Ste ne (veiende indtil 0 ,3 Gr.), bestaaeude nf pores
basaltisk Lava og vulkanske Slakker med Olivin. I ngen
Dyrelevninger .

Station 234 .

Lat. 71' 6' N.~ long. 8° 38' W.; d. 259 fathoms
(474 m.): b-t, _ 1.0 °. A greyish-black, heavy, friable,
sabulous clay, couta iniug divers pebbles (the Iargest weigh
iug 0.3") of pOl'OUS basaltic lava, and scories with olivine.
No animal remains.
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Det rulkanske Sandler lmr eu forholdsvis bai Mag.
nesingchalt , der l'el usenuest man skrire sig fra den til
stedevœrende Olivin.

'l'he rolcauic eabulous clay bas comparatirely a large
proportion of maguesia. most of which lUUSt in ail probebi
lit), be nttributed to the presence of olivine.

Stene paa Havbunden. Stones on the Ssa-Bnttnm.

De storste Stene som faudtes i Bundprovern e havde
en Vœgt nf 10-12 Gram. Sterrelsen og Antallet ef de i
en Prsve forekommende Stene stod. som mau paa Forhaaud
kunde vente, i et dir ekte Forbold t il hinanden. De Bund
prover, In'Q1'i de storste Stene fandtes. indeholdt i Alminde
lighed ogsaa de fleste. Ved Betragtni ng af de Bundprovcr,
der er optague efter hinanden i en Rsekkefolge fra Land
og nd orer mod Dybet, bar man An1edning til at iagttage,
bvorledes Steneue efterhaaudeu aftager i Storrelse og Antal.
1 det folgende girer jeg en Fortegnelse orer de Bundprorer,
i hvilke Steneae maa siges at udgjare en re sentlig (ikke
tilfœldig) Bestanddel. Alle disse Bundprover cr optagne

The lnrgest pebbles fouud in the bcttom-samples had
a weight of from 10 10 12 gramm es, The size and number of
the pebbles occurriug in any such sample, stood, as might na
t ura lly he expected. in direct proportion to one encther .
Th e bottoui-sauiples in which the lnr ,!;t'st pebbles occurred,
as a rule geuemlly coutaiued the greatest number, On
examiuing the se1'Ï(>S of bottom-snrnples taken Ul) from the
shore towards the deep wnter, there is excellent cpportu
nit)' to observe the graduel dccreasc of the pcbbles in ruag
uitude and number . I n the sequel. 1 II3.l"e givcn a Li st
of the samples in which the pebbles must he said to for m
a principal (not a partial) constituent ; and thèse eamplee

1 Dette forholdavis betydeljge Tab er muligeus fremkommet der
ved, at j eg har undladt at beetemme Mengau, der i ovenetaaende
PnJve !)'Iltc, at \'œre tilstede i noge t stQrre Mrengile end i de fore
gaaende.

1 Th is eomparat ively considerable lou probably arises (rom my
having omitted to determine the maugancee, which in the above
sample would seem to hne ~.l llrt'scnt in somewhat greater quan_
titiel than in the (oregoing, ,.



indenfor det F eldt, der paa Kartet er afgnendset som
graat Ler .

Sta tion 32 417 F avne
57 161

100 194
101 223
103 193
114 120
115 132
118 141
120 190
123 246
124 sso
134 ' 878
137 452
139 175
142 178
143 189
147 142
164 457
174 337
175 415
195 107
237 263
286 447
290 191
316 129
324 233
334 403
335 179
336 70
340 58
342 523
35J 110
358 93
368 315
369 87
370 109

F orbinder man med en L inie de yderste og dybeste
af de ovenaemte Stationer vil man kunne betragte denne
som Grrendsen for Steneaes almindelige og regelmœssige
F orekomst i Hevbundens Afleiringer. Denue L inie vil
ncrdeu for den GOde Breddegrad omtrent felge Grsendsea
for det graa Lers Udbred else.

At domme cite r de Buudprorcr, der el' optagne son
denfor den Bô de Brcdd cgrnd, maa man drage den Slu tnin g,
at Norges Kystbankcr her cr megot fat tigcre paa Stene
end Iœngere nord.

1 Bundpreverne fra det brune LeI' forekommer Stene
kun spredt og enkelt..is. Der el' imidlertid i denne Hen
seende en betydelig F orskjel mellem det nordlige og syd
lige Par ti ai Haret . Medens vi i syd for den 72de Bredde
grad kun ganske sjelden trrefi'er Stene i Biloculinleret, el'

1 Se Side ..o.
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were brought up within the tract marked off on the Map
as gray clay.

Station 32 417 fathoms
57 161

100 194
101 2'l3
103 193
114 120
115 132
118 141
120 190
123 246
124 350
134 ' 878
137 452
139 175
142 178
143 189
147 142
164 457
174 337
175 414
195 107
237 263
286 447
290 191
316 129
324 233
334 403
335 179
336 70
340 58
342 523
356 110
358 93
368 315
369 87
370 LO'J

If we conuect br menus of a line the deepes t and
outermost of t he above-mentioued Stations, such line
may be regardcd as th e limit of the m 'ili um and refll dctr
occurrence of the pebbles in the surface-layer of the
ocean. T be said line will, north of t he ëôth parallel of
latitude, \'el")' uearly colncidc with the distribution of the
gre)' d a)'.

To j udge fl"OIU th e bot tom-snmples brought up south
of the 65th parallel of latitude, we must llrnw the inference,
that the constat banks of Xorway in this locality have
their surface-layer fa r lcss abuudautly suppl icd with pcbbles
than is the case with the banks tarther uort lt ,

In the samples from the brown clay, the pebbles do not
occur ctherwise thau isolated . ID this respect. bowever ,
there is li. considerable difference between the northern and
the southern tracts of the ocean. 'I' hus, whercas we, south
of the 72nd parallel of latitude, comparatively seldom meet

1 See p. 40.
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disse derimod temruclig alruindelige i Dybet l'est (01' Spids
bergen og Beeren Ei land, hvcr Dririseu i srerlig Grad el'
fremhersk ende. Blandt de Stene, som her blev fundue i
Buudproveme, ml" smaa Stykker af Lerskifer isœrd elesbed
talrige. D isse var ofte , medens de endnu befa udt sig i fug-
tig 'I'ilstand, megot blode, stundom ikke synderlig hanrderc il
end almiudeligt fast L eI'. H vorvidt nogeu Forundriug af 1
Steneuc i derme Rctuing kan bcgunstiges af Forholdene il
pna Dybe t, el' ct Sporgsmnnl. som muligeus Ibrtjeuer mer- [.
mure Ovcrve ielse. 1

H m d der foro vriat t ilt rœkker sig Upnuerksombed, cr 1.
de teunuclig hyppige Fuud at' Flint. og Kridtstykker, der :.[
oudog forckonu uer uordc ufor den 78<1e Breddegr.rd. Som •
dct vil sees, hlev der ogsaa pna et Sted (Sta t. 100) fuudet
et i K ridtfonn atioueu hjemmehoreude F ossil (B élemnites},
K ul tandtes i Ostha,-ct [Stat. 261t 269, 2i 5) og i H u et
vest tor S pidsbergeu (Stnt, 3·10, 3·Hl, Sà l ]. D et knn bave
sin Oprindelse fra Beeren Eiland og fra Spidsbergen.

D e storrc Stene, der blev optague med Skrabeu eller- ~

Trnvlen cr usermere beskrevue i den foregaeend e Forteg- [.
nelse cver Stationern e. Blandt disse kan srerlig fremhee
ves folgcnde:

Station 11:1 (en .:\Iul111orblok u.26 X u.tê X 0. 15-, et
Stykke a l" en B recci e), 32 (P impste n etc.), 40 (Se Side 53),
10 1 (F lint, K ri.dt eoo.), 124 (Flint, Kridt etc. ), 137 (Stene
med Skurstriher), 147, 164 (Flint, Kridt, P or fyrmandelsten
mcd Skul'striber, lig Holmestl'ands eller T onsbergs), 195 ,
23i (n tlkanske .:\Iî neraler og Bergarter), 260, 267, 2 75,
(Stenkul), 28û, 2VO, 353 (en Marmorblok ca. 80 K gr .)

Slulning.

J cg bar paa de fors te S ider af denne Afhandling
kortelig benpeget pM de Krœtter, der paa Forbaand maa
antages at have vrel'et med\'il"kende \"Cd Dannelsen af Bun
dens A tleir inger i Nordh:\\'et.

Illet jeg benviser tH disse Slutllillger a priori, vil jeg
lm forsoge paa i al K orthed at fremstille R esultatern e af
de forel iggende Undel'sogelser.

D et graa L er el' udbredt over hele H a vbullden t'r a
J{~'sterne og ned til de stOl'ste D s bder. Fra UOO a 1100
F a\'ne og videre nedo vel' finder vi imidler t i<l det graa Ler
hedrekket af et bru.nfarv et Sediment (Biloculinlel') , der for
uden l'ell sin F arl'e udnuerker sig l'ed sit Indhold af visse
F oraminiferer, som ikke forekommer paa de boiere liggend e
P artiel' af H avbunden, hvor det graa L eI' er ubed rekket.

witb pebbles in Blloculinn clay, th ey are rathe r common
in th e deep water west of Spiteb ergea and Beeren E iland,
where driû-ice specially abounds. Among the pebbles
found bere in the botto m-samples, werc small fragments
of nrgiltnceous scbist. exceediugly numercus. Such frag
ments werc orteu. whilst stil l in a moist sta te, very soft,
sometiuics Lut very lit t le harder tlmn counn ou, tirm clay .
\\"h ethel' :my change in the cousisteu ce of the pebbles may
he prcduccd in tlu- decp lnyers of th e sen, is a question
possibly dcscrving closer investigation.

A plicnomcuou thnt ulso attrnots attention, are the
nume rous Irng uu-nt s of flint and cha lk tlmt OCClU' even
north of tlu- i~th purnllel of la ti tude. As wc have shown,
in ono locnlity (:'1. 10ll) wns found li fossil (bclernnitc) he
louging ta the chalk formation. Conl occurred in the Ba
rent's Son (Stnts. t titi. 2titl. t i5). und in the oceuu-tract
west of ~pit1.l ){"rJ!t·1l (Stnts. 3-10, il·HI. :irJl). l ts origiu may
possibly ht· t ra ccd to Bcorcu Ei lnnd or Spitzbergeu .

'l'he larg cr stones brough t U}I with the drcdge or
t rn wl have beon Illon ' eccu ratcly dcscr lbed in th e lore
gcing L ist of St ntious. Amongs t sncb. th e followiug can
in particulor he spo cif i cd : -

Sta tion ] t; la Lluck of ruarb le, meesuri ng U.::2:l X tUb
X o.lb, a fragmt."lit. of a breccia) ; 818t. 32 (pumice stone
etc.) ; St.'lt . 40 (see page 33) ; Stat. 101 (flint , chalk, ete.)j
Sta.t. 124 (flint chalk, etc) ; Stat. 137 (stones with st rilll) ;
Stats. 147, 1(i4. (f1.i ll t~ chalk, :Llllyg:daioidal porph)'l)' with
striro, beariug a strollg l'c8emLlancc to tbat occul'ring
at H oimest l'Rild and Tonsberg) ; Statll. 190, 237 (volcanic
mineraIs and ro cks) ; Stats . 2ÛÜ, 2ti7, 275 (coaI) ; Stats.
286 , 290, 353 (a block of llIarble, weigbing about 80
kilogrammes).

Concluding Remarks.

In th e first pages of this Memoir , 1 hav e briefly
pointed out th e concurrent forces th at may ho assumed to
baw coopt'rated in fOl'ming th e dcposits col'ering t he bot
tom of the l\orth A tlantic _

R l'ti.'lTing to th esc ù prion' conclusions, l will now
givc a brief '"esmllé of th e re8nlts l\educed l'rom the in
vestigat ions her6 set fOl"th.

1' he gl'e~- clü)' is dîstri\mt\' (\ over the whole sea
bOttOlll, fl'om the shallowest coustal tracts down to the
greatest depth s. At a deptb of !.lOt') ta LLOU fathoms,
and still dceper, this grey clay is, however, covered
\Vith a hrown sed iment (Biloculina clay), dist inguished,
apart from its colour, by conta.ining certain species of
F oraminifera tbat do not occur in tho more elevated parts
of the sea-bot tom, where the groy clay constitutes the sur~

face·layer.



De Bundprover, der el' optngue paa disse mindre DJ'b.
der (fra 1100 ft. 90u F ume cg opover). bcsta ar nltsaa ude
lukkende uf great LeI'. Knlkgehulten i disse B uudprover
el' temmelig rariebel, meu Opll flfl l' sjelden nogcn betydelig
Sterrelse (Midd el nf Hcsteunne lsem e ca. H pOt kulsur
K nlk).

P an de stone Dybder. hvor nltsaa clet grnn LcI' kun
fore kommcr som det undorl iggendo L og hr-da-kket al' Hilo
culinler. indehclder dct nrestcn ingcn Dyre levningt-r og der
fol' kun smna :Mœngll,'1' nf'Knlk. Biloculin lervt synes over
ai t at ligge som et lx-stomt ndskilt L ag on'}' det gl'afl L cr
og gaar ikkc grndvis OH'I' i det te. Biloculinlerot s K nlkge
halt Cl' stœrk t yal" il' l"I' ll1l1 '. 1l l('11 l'li tyd l'lig Lovmmseighed
giver sig dog hel' til kjonrl-. snnlmll's som det l'il fremgan
ai' det denu e AtlWlllllillg ledsagende K urt. D a kUII et mill
dre P arti nf Bi loculinlcret indehold cr mere end -lU pOt.
kulsur Knlk og da nlk- Ûhsorva tioner stndfa-ster. at dette
Sediment kun danncr pt tvndt Ln,!! paa H nvlnmdcn. kan
det te fo l' Nord hnvet lounktcristiskc D vhvnndssed iment incd
Hensjn til K nlkrigdom i dot store og hele tngot ikkc sa m
mcnlignes mcd det al' de cugclskc E xpcditiouer fnndnc og
beskrevne ,.Glohigl'I'illU 00:1.(''' ~ 11(,1' ifolgo P rof, Hraaicrs
Aunlyser' hovedsngelig bcstear al' kulsur K nlk. 1 Srerd clcs
hcd bliver denue Forskjel trcmtnedondc, naar \"i sel' 11('11
t il 111't mest kn.lkfntt ig:1' P nl'ti af Biloculi}l1('r('t. Dellne F at
t igdolll pa fl. kulsUl' K alI.: ng pan uOl'ganiskl' DYI'C'1eYn ingcl'
j det lIele tag pt fOl'l'r til til' Il ikke lI\"l'utelle Slutni ng. at
Xo rdhaw t med H (' llSYll t il DYI'C'lil"ets kmntitati\"c F dvik.
l ing st.'lar Inngt t ilhn ~n ' fOl' lIt' syliligl·l'('. m l"lU('l'C' H avI'.

Dt, 0l'l; ani:'ike K l'It'ft"j' hal' alhaa i 111't Iwh' tagC't klll1
spillet t'li lI11del'Ol'lltH't Hollt, H'd DalLllf'lsl'n af Konlluu"C'ts
Afle il'Înger. Disse SYlIl'S !(ll'or rigt ogsaa kllll at illdeholdl'
lidC't at' saa.danne l\l inC' rall'i". ll"I' tilfol'ps H avhulld(,H yetI
Yn lkanel'lles Udbrull.

D l' l" igtigste Hi,lr:l,!; t il ,li:-;s,' f:h'dillll'llh 'l's D allll('lse
IIlnll. \'Îstnok shi\"( ' s i~ l'ra dl't J\Iah 'l'iall' . tll'I" gjC'nnclIl
I Sl'n og Bl'œd w lH' forcs ml i H arl't. H ro l'1C'lh's Xonl.
ha\"l't pan Grllild af sine Omgin '1st'I' t'I' sll'riig gnllstig stil
let fol' l'Il snadan T ilfOJ'sl'i lInr ,k!! pnnJlI'p;d i den l'o]'stl' Del
al' tll'1lI1e Afhandli llg, F m I s1nll(1. GrolllalHI og Spi dshl'I'
gell. hyor dl' glacinl,' K l':l'1'h'r l'l' sna :'itœl'kt fl"l'mtra'dl'udl'.
man der nOlIv,'ndip:r is gjPlllll'JI\ dl' slallll'iW' Bl'œl'h-l' ~ fol'
f1yttes stol'e l\!nsSl'l' ;)1' L alHIjon k ns faste l\Ia t l'r i:lll' ud i
H ayl't (i dl't forstnôt'l"lI!C' L and 1ll](11'l'stottp s TscHs ,0 delœg.
gelsesy,cl'k ogsua nf (ll'Il rul b nskl' Yi rksomhed). Y i har
GrulllI t il at fOl'1ll1Hh ' . nt (ld tt' ullsk,\'lh'dl' Siam "il kUlllll'
SIH'l'til' sig over lwlt' :'\u l'dha\"l'ts - forholds\"is imlsk!'am
kede - Areal fon ·1ll1 (ll't ful,h t,t'Illiig lllflHlfa'ldcs. ~

~The Atla nt ic" ' ·01. II Appellllix A.
t Med H ellti)"n Iii de i~lnl\(lske O)! J!\'lllllam1ske BI'U'ch"es Yirk.

tiornhed hell\"iscr ,if.'g til H l", S til'eml ial Anmllli Hcllamh Afhandlin g
"Dm Islands .Jfl k l e1'~ O)! HI'. 1. A, D, .Jcm ens r Beretn illp: om en
Ul\de 1'~oge ls(' I\f G1'Onl111Hls "" stkp l" , t rykt i , )lelldl'I('1ser om G]'flll.
land." KjobeniJa,"n 18s 1.

3 1fJ)lge l'II 1\I('Il<l('leI8e :If }'\'o f".Jollsl rllll skal mail kllnne oJl
be\"Bre Vandpr0yel' fra de Gi'fSnlandske Brœel\"e i maalledsris, f0reud
de s\"lln'ende mine1'alske Partikler fuldkommell bUlldfœldes.
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T he semples of the bot tom brough t np from such lesser
dep ths (from 900 à l toO fathoms and sbellower localities)
consist t herefore excluaively of grey l'la)'. The amoun t of
lime in these snmples varies not a littl e. bu t is rm-ely con
sidereble (menu determ ination about ~) pel' cen t of car
bonate of lime).

I n th e great depths , whcrc the grey clay occurs ne
cordingly ns the uuder-layer. the surfucc-lavor consistiu g
of Bi loculin a clay, it contains scarccly allJ" organic rcm nins,
and thereforo but a smnll percen tagc of lime. The Biloc
uliun clay wonld appl'f1r to extend nlmost cverywhcrc as
a wcll-dcfined separute IUJ"et, above the grey clay, and uot
to pass into it gradunlly. T he percen tage of lime OCCIU'
r ing in Bilocnlina clay varies exceedinglv, but follows 0.

mnnifest law, as nppears from the chart accompnnyiug
this Memoir. A smnll por tion only of the Biloculinn clay
oontaiuing more thau ,10 pel' cent of carbonate of lime,
und tilt' observations ail coufirming th e fact, that this sed
iment constitutcs but a thi n laye r, the snid dccp-watcr
lnyer cccurriug on the bot tom of the N orth Ocean cnnnot, as
regards its amount of lime, he compared with that found
on the Br it ish Expeditions, und termod "Globigerinn ooze."
which. according to P rofesser Brnsier's analyses,' is fouud
to consist chie ûy of carb onate of lime. A mI this distinc
t ion is speeinlly obvious if we regard snch layers of Bilocu
lina clar as contaill the least amoul1t of linll:'. This small
percentage of carbonate of lime amI of illorga nie ani·
mal remnins~ leads to the warral1table infel"C'llcC', that the
:t' m'th Ocean ~ with regard to th e quautitntÎ\"e deyeIop·
ment of animal life, cannot l'omparc with the wnrm sout h·
ern s(~as.

H ence. organic agency must , on th e whole, he regard
cd as lllet'cl)' Hlhordinate in the format ion of tIlt' sur face
la)"PJ'!'l of the North Ocean. l\Iol'cOYeJ'. t1wse layE't·s wouM
f1PJl pa \" to contain hut a small pJ'opor tion of the mincml
suhstancl's spreatI 0\"(>1' th e s(Ja-bottolll br volcan ic erupt ions.

The chil'f' pol"tion of these sedilllcntarJ· formations
Illust appal'ently consist of the solid matter carried out to
sea by tll'ift-icl' and glacier r i\"Crs , That the No rth A t
lantic. in this respect b}" l'eflS011 of its SUlToul1lIil1gs, must
1)(' f,\\'olll':lhly situatl"d. has }wen pointet1 out in the first
pmt of this :\Iemoir. F rom Icelalld, Gl'eelllalld, and Spitz
j)(,l"gell. where glaci al agcncy is so prominent , large masses
of solitl matter detnclwd from the land mus t, by the
gbciel' t01'l't'nts, ~ specially rich as t 1w)" are in OOW , be
bol'1w out to spa (in I cclaml tl lP (ll'struct iye action of
the ice is augnwnted by yolcani c agency), The re is l'eason
to assume, that th is ooze must sprC'nd oyer the whole bot
tOIll of tJl(> 1\ol'th A tJ:mtic - compara tiyely limited as it is
III an 'a - Il1'fol'(' hC' ing thorollghly pl'ecipit n.ted. S

"The At lantic ," Vol. II AppClldix A"
l u regard to the Icelalldic and Grccllland torr ents, the l'l'a.

deI' is referred to ::\[1'. Amund Helland's Memoir "Om Islands J fjkler j"
and to Ml'. L A" D,J(' llsell's ~ Be 1'et lli llg om en UlIdcrspgelse af Gr j1nland s
Yeslk)"st," pllbl i~lted in "!\Ieddclelsct, OlllGr~uland ," Kjflbcnhavn 1881.

S AccordinJ!," to a communicatioll from P rofessor .Tollstrllp,
samplcs of watel' n'om the G1'ccnlllnd glacier torre nts, l'an be kept
for mOlltb s heforc the suspcnded minera I llartieles are thorougllly
pl'ccipilatcd.



De kemiske Undersogelser af Biloculinleret viser, at
dets mineralske Blandingsdele el' af en forholdsvis ensartet
Sammensœtning. N ogen vœsentlig Forskjel i denne Ret
ning tinder man imidlertid hellerikke ved Sammenligning
af Biloculinleret med det graa underliggende LeI'. Den
eneste bestemte Forskjel mollem disse Sedimenter el' Oxy
dationsgraden. Det synes ikke urimeligt at Biloculinlerets
stœrkere Oxydation (cler el' Aarsag i dets brune Fane)
kan vœre bevirket af Dyrelivet, En Modsigelse el' det
imidlertid at Oxydationen tilsyneladende el' stœrkest i det
mest kalkfattige Parti af Biloculinleret,

J eg haaber senere efter en mikroskopisk Undcrsogelse
af Bundpreveno at kunne belyse disse og de ovrige Sporgs
maal om Slamarternes Dannelse nœrmere.

Til Slutning vil jeg udtale min Tak til DHrr. Pro
fessorer Bregger, Mohn, Sars og Waage for den Bistand,
de velvillig har ydet mig.

Disse Undersogelser el' udferte paa Universitetets ke
miske Laboratorium paa Hl'. Prof. Waages Afdeling fra
Mai 1880 til April 1881.

Kristiania, Juli 1881.
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From the chemical investigation of Biloculina clay,
it appears that the mineral constituents of this substance
are comparatively uniform, Meanwhile, there is noe onsid
erable difference in this respect botween Biloculina clay
and the grey unclerlying clay. The only essential dif
ference c!istinguishing these sedimentary substances, consists
in the degree of oxidation. It is not improbable that the
higher clegree of oxidation distinguishing Biloculina clay
and to which its brown colom must be ascribed - may
arise from animal life. It would seem, however, to he in
direct opposition to this vicw that oxidation occurs in a
higher degree throughout thnt portion of the Biloculina
clay wliich contains the least 1111l0unt of lime.

Later, after uudortaking a microscopie examination
of the bottoiu-samples, I hope tu throw further light on
these and the other questions atfecting the formation of
océanie deposits.

In conclusion, I will thank Professors Brogger, Mohn,
Sars, and Waage for the assistance they have kindly af
forded me.

The investigations set forth in this Memoir were
made in the Chemical Laboratory of the University, in
Professer Waage's department, and extended from May
1880 to April 1881.

Christiania, July 1881.

Translated into English by John Hazeland.
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