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PKEFACE 

D~triiig the «C;. O. Sars» cruises iii May-Jiine 1952 aiici 1955, 
organized by tlie Fisheries Directorate, Uergeil, water samples for 
phytoplailktoii stuclies were collectecl iii the Norwegian Sea (Fig. l) .  
T h e  rnajority of tliese Tvere examiried according to Uterm6lil's sedi- 
iiieiitatio~i inetllod. In coilnectioii ~vit1-i the qiiailtitative study of the 
pop~i1:itioii. special taxonoinic-niorphological s~rrdies were made. 
In  the preseiit paper t.lie resiilts o f  tlie cjiiantitative survey, previously 
incorporated iii  a iii;~niiscript subillit.tec1 to the University of Oslo, 
will be treatecl, while results I-'ron~ the inorphological-taxoiiomic stu- 
dies have l~eeii publishecl separately (Railisfjel! 1959, a, b, c). 

'The authoi- xvislies to express Iiis sincere cliaiiks to the s taf  of! 
tlie Researcli Divisioil of the ~isl ieries Directorate, Bergen, who col- 
lectecl the niateri;rl and pinced the water sainples and hyduographic 
data at liis clisposal; to the eclitor of Fiskericlirektoratets Slirifter for 
accepting the paper for piiblicatioi~ aiid to Professol- Trygve 13raarrid 
rvho preparecl 1-lie present abbreviittecl report for publication in 
Englisli. 





INTRODUCTION 
During tlie years iinmediately prior to aiid after 1900 tlie phyto- 

pl2iiikton of the Norwegian Sea Tvas subjected to extensive studies hy 
means of net methods. (For literature see Halldal 1953). T h e  main 
geileral resiilts of tliese stridies were pi-eseiited in Gran's coiiipreheii- 
sive monograpli, nDas Planktoii des Norwegischen Nordiiieeres» 
(1002), ~vhere lie cliviclecl the upper sti-ata into thi-ee biogeograpliic 
regioiis, tlie Tripos-, tlie Asterioiielia- aiicl tlie Clio-region. During 
the follo.iving 50 years this paper Tvas tlie inost iinportant source of 
ii~iorinatioii on the pliyt.oplankton of tlie Norwegian Sea, altliougli 
:idditioinal observations .r\reie later inacle on net plankton from special 
areas (Paulsen 1904 ;ilid 191 1, Osteiifeld 191 3 aiicl Mesclikat 1939). 

After the iiitroductioii of quaiititative niethods in pliytoplai~ktoii 
surveys, first the centrifuge rnethod and subsequesitly the sedimen- 
tation metliocl, a iiuinber of investigations were carried out, maiilly 
covering tlie southeril part of the area. Of special importaiice is the 
all-year stucly of sarnples collected at IVeatlier ship M, worked u p  by 
FIalldal (1953). I n  Fig. I the various investig-ations are indicated and 
also, for each of them, the location of the statioiis where sainples were 
collectecl, iiicluding those for the observations dealt witli in tliis paper. 
(The surveys covering the coastal Tvaters of Norway are iiot iizcluded). 
I11 addition to tliese mention may also be made of an all-year study, 
nl;tisily of net plasiktoii, in the Barents Sea and the Bear Island area 
by Marshall (1957). Results from tliese numerous studies on the 
phytoplanliton population and the bacliground for the observed varia- 
tions, with time and locality, will be dealt ~vit1-1 in the following pre- 
sentation of the obsel-vatio~is from the «G. O. Sars»-cruises in May- 
Jlxiie 1952 aiicl 1953. 

In their monograpli «The Norwegian Sea», Hellaiid-Hanseil and 
-i;iiisen (1909) revie~ved all available information on the topograpliy 
aild the hydrography of the area. During reeceiit years extensive sur- 
veys, dealing with the topograpliy and the hydrography of tlie offshore 
waters of the Norwegian Sea, have beeii uiidertaken - especially by 
Icelandic, Nor~'i7egiail and Riissian iiistitutions. Holvever, tliese are 
iiot yet incorporated iin a general review wliich might replace Hel- 
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Fig. I. Phytoplankton investigations in the Norwegian Sea before 1954 with the use of 
the centrifuge or seclimentatioil methocls. 

G Gran(1912) O Steemann Nielsen (1935) - Gran(1915) M Halldal (1953) 
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A Braarud, Gaarder & Grentved S Smayda (1958) 

(1953) e Stations in June 1953 
81 Steemann Nielsen (1935) O Stations in June l952 

laild-Hanseil aiid Nailseii's classical study. 111 Fig. 2 is reproduced a 
cl-iart of the siirface curi-eilts of the Norwegian Sea, publishecl by 
Alekseev sild Istosllin (1956). 



Fig. 2. Surface currents of the Norwegian Sea, according to Alekseev and Istoshiii 
(1956). 1 :  warni water. 2 :  cold water. 3: mixect water. 4 :  coastal water. 

T h e  liydrograpliy o[ tlie Nor~vegiaii Cen i s  tlinracterizecl by the 
north-cvard transport of Atlaiitic water, iiitroduced across the Iceland 
-Faeroe-Shetlaiicl line, ailcl the like~vi,e northbouilcl clrikt of Nor- 
wegian coastal water$. Iiiilux o1 Polai- Tvatei takes place iiortli aricl 
south of- Spitsbergen ailcl, ill even larger qiiaiitities, throiigli tlie East 
Greeillandic Polnr C;uri-ent, nrhicli partly leaves the area tliroiigh 
tlie Deniliark Strait, partly (oiitributes to tlie East Icelaiidic Arctic 
cuirent. Nortli aiid east of Tcelaizd the occiirreiice of local coastal 
water aiicl iiifliix of Atlantic water thro~igh the Denmark Strait are 



essential featrires of the liydrogriiphic sit;irntioii. li1 ille central parcs 
of tlie Nor-cvegiari Sea br;tnches of tliese inaili ctirreilts, ancl proctcrct.~ 
of tlieir rnixiiig witli adjoiiiiiig Tvater niasses, forin rnore or less sta- 
tioiiary eddy systems. TliIs produces an iritricate, ever-clianging patter11 
01' \vatc:r 12-las:;es, coinples iii origiri and liydi-ograpliical c.liaracter. 
Oil the basis of tlie hydl-ogrnphical data froin tlie «G. O. Sars» cruises 
in 1952 ai~cl 1053, \ve shall consider tlie relationsliip bctxveen tlie 
i-iature of the water niasses at the tiine of observation and tlie observed 
pliytopla1iict:oii popiilatioils, thus Iiopiiig to contribute a fairly de- 
taiiecl ana!ysis of the phytoplnnkton populations iiiid the coiiditir)i~s 
for pliytoplailktoii yrowth i11 variotrs parts of the areir. 

THE PHYTOPLANI<TON DISTRIBUTION 
WITHIN VEGETATION AREAS I-IX AND ITS 

EIYDROGKAPHIC;AI, 1ZAC:ICGROUXD 

MA'TERIAL AND METHOUS 

Fig. Y s l io~\~s the locatioil of the «G. O. Sars» statioiis ~vhere sanip- 
les risec1 for qua~ititative phytoplatiktori stuclies were collected. They 
are, with few exceptions, located ~ i t l i i i i  Gran's Clio-region, anci ill 
both years xvere worked in the course of Jriile. At eacl-i station sainples 
were collected from 3-4 levels, from the surface do~vn  to 25-30 m, 
and at least two of tliese Tvere exainiiled, tlie number depeiidiiig upori 
the stability coiiclitioiis a t  the statioiis in question. 100 ml sea water 
frorn the water hottles xvere preserveel xvith neutl-alized formalili and 
after about 24  hoiirs' seciiiiientatioii, 2 1111 aiicl 50 rnl subsaiilples \vere 
subjected to exarniiiatioii in ai1 iiiversed microscope :it magriifica- 
tioris of 180x aiicl GOx respectively. After counting, speciinens offeriiig 
taxoilomic problems nrere examined in an ordinary microscope after 
transfer by ilieans of ;i Haller Nielsen apparatiis (1950). T h e  quaiiti- 
tative plankton data for each station are preseiited in tables whicli are 
deposited at the Researcli Divisioil of the Fisheries Directorate, Bergen. 
Only a few of them are included i11 this paper (Tables 12-30). Exerpt 
tables for eacIi sectioii are preseiited, showiiig the horizoiltal and verti- 
ca1 clistribution of the inost numerous or characteristic species or 
groups of species (Tables 1-11). Tliese tables also contain available 
data on temperature and salinity. 

O n  the basis of the phytoplankton data tlie area of iiivestigatiori 
lias been divided iiito a number ofvegetation areas (I-IX, Fig. 10, p. 113) 
characterized by planktoil societies ~vliicli were uniform in their main 



Fig. 3. Phytoplanktoii stations inJuile 1952 (right) and in June 1953 (left). 

features, alt.liough exl-iihitisig mirior qualitative and quaiititative dif- 
fereiices svhicli were coiisiclerecl less esseiltial. I n  tlie following, 
conditioiis withiii eacli of tliese areas will be described aiid discussed 
iii cosijui-ictioil ~vit1-i the vegetatioil chartr is1 Fig. 10 aiid Tables 1-30. 

THE HYDROGRAPHICAL SITUATION DURING THE CRUISES 

T h e  hydrographica1 situatiosi at each statioii is illustrated by 
iireaiis of t-S cliagrams (Figs. 4 and 5 )  and stability cliagrams (Figs. 5 
ancl 7) aiicl is clealt  vitl li i11 some detail ii-i cosinectioii ~vit1-i the pliyto- 
plankton data. 

Reprdisig tlie ternperature asrcl saliiiity distributios-i, four groups 
of stations (isiciicated by A, B, C aiid D in tlie figures) rnay be discer- 
iiecl and are Inost clearly distinguished iii tlie material from 1953. 

Group A is characterizecl by a proriouncecl isicrease in salinity from 
tlie surface dowsi to 7 5  m, ~vhere Atlaiitic water was preseiit. T h e  
t:eiriperature shows a sii-iiilar isicrease down~'t~ards. T h e  shape of tlie 
t;-S curve is cliaracteristic for tlie grorrp. At some of tlie border stations 
the Atlantic cosiipoiiei-it was prevalent eveii at the surface. Stability 
Tvas rather proiiouiicecl in iiiost cases. Tlie statiosis are located in 



Fig. 4. t-S diagram for the 1952 stations, 0 -25m. 

Fig. 5. t-S diagram for the 1953 stations 0-75m. 



dat Fig. 6. Stability diagrarns for tlie 1952 stations. The scale gives tlie values f o r  X lo3. 
d r  

colcl-water cui-reiits o f f  Bear Island and Spitsbergeii aiid in tliose parts 
of vegetation areas I and I1 wliere Polar water froin tile East Greeii- 
landic Curient was preseiit (see Fig. 3). 

In group I3 ternper;itiire ancl saliiiity sl-io~~~ed very little variation 
at each station aiicl lilzemise froin statioii to station. The Tvater inasses 
of these statioris Tvere of Polar or Arctic origiii, Ilaving beeii subjected 
to a certain degree of l-ieatilig in tlie period prior to the clate of 
sarnpliiig. Tlie stations are located in vegetation area 111. 

As inay be seeil frorn Fig. 5 group C is clearly clistinguished frorn 
the other groups of stations. The stations are located in vegetation 



dat Fig. 7. Stability diagrams for the 1953 statioils. The scale gives the values for X lo3. 
dz 

areas IV, V ai-id VI. L41thougli tlie Tvater inasses aye of clifferei~t. 
origin, the ternperature alid saliiiity clistributioii is 11ot very cliffereilt. 
T h e  1953 statioiis itre charactei-izecl l,y a reniarkably high teinperatiire 
at the surface as compared ~v i th  tliat ohservecl at the corresponcliilg 
statioiis tlie year before. T h e  temperature sho~vs a decrease of several 
degrees clo~vilr\7arcis, ~ ~ h i i e  salillity iiicreases. Iii 1953 stahility  h is 



Fig. 8. Isotlierins For the 25 m-leve1 in May -;June 1952. From Wiborg (1955). 

pronounced at these statioris. Iis 1952 the teinperature in the upper 
25 rn Tvas 3-4 degrees lo~ver thail in l953 ailcl salinity a little higher. 

Group D is the inost lseterogeneous of the four groups. It coin- 
prises statioisr with Atlantic water ~vliicli, at soilie of them, had been 
mixed .cvith less saline liraters. Characteristic for the g ~ o u p  is high 
salinity (> 55 Teinperature varied betxveeil 2" and 8°C at the 
~iirf-ace. T h e  stations are located in the central pdrts of the Normegiail 
Sea, from the soutlierninost to the iiorthernmost sectioiis, within 
vegetatioil areas VI, VI1 ;inc1 VPII iii 1052 aiid VI, VII, VI11 and 
IX in 1953. 

Fig. 8 from T/Viborg (1955) illiistrate., lio~v, at the time ~irheis 



orrr sarnples for I952 -ivere coliectecl, colci water nzasses peiietratecl 
south-east~vrird het~veeii 1cel;iiicl arid Jan Yfnyen. Also illrrstrated are 
tlie nort-h- ai~cl southbor:nd cli-ifts in the iiorthern part of the %or- 
rtjegiail Sea at the same tirne. 

1. THE COASTAL \VATERS OF THE SVALBARDL REGION. (VECETA- 
TION AREA T, TABLES 4, 6, 11, 21, 22, 30.) 

'I'he water rilasses irivest.igated off Benr Island aiicl alorig tlie 
west coast of Spitsbergen are clistiilgriishecl as :i separate vegetation 
area. Tile surface layers are more or less infliieiiced by Polar water, 
clriftiiig soutli~varcls alor-tt) tlie soutli-ensterli sicle of Spitsbergeii. A 
Ilranch of tliis Polar current turiis iioi-tlisvarcls aiicl flows aloiig the - 

western coast of Spitsbergen. T h e  curreiit is relatively shallo~v and 
variable, f lo~v i~ ig  oil top of Atlantic water (cp. t-S ciirves, Gro~xp A, 
Figs. 4 and 5 ) .  

IVe inay first coilsicler the observatioiis frorn 1953, as tlzese are 
rnore nrimerous aird cover tlie largest part of the area. 

T h e  vegetation Ivas of ai1 Arctic or Eoreal, iieritic c1iar;icter and 
donliilated by cliatoins. T h e  proniilieilir species viei-e: Clznetocet'os 
J11,)-cella2us, C. socicllis, Ft~~gilal.ict ocecnzica and Thal(issiosi,ra norcle?z- 
skioelcii. T1znln.rsiosit.c~ grclvida Tvas also coriinioii, but iiot as iiuriierous 
;is T.  11ol-cLe?zsltioeldi. Amphip.o?.c~ hyper-bo~.eti ancl Bacle~iosirct f?-c~gilis 
occurrecl ill siiialler iiiiiiibers ~vithiii tlie ~vliole area ;tiicl fortiied a 
cliaracteristic coiiipoiient of tlie vegetation. 

T h e  dii~oflagellates luere relatively \vell represented, especially 
by species of Gyrn?zodiliiaceae. A sinall autotropliic forin, Gyroclinizrn~, 
grenlandicurn, .i\rliicli Tvas found to liave a wide distribution ill the 
Norwegiaii Sea, Tvas inost iiuinerous, ~vliile Exz~viaella balticcc aircl 
several l'cridinilinz species occarrecl rnore scantily. 

At all statioris a ferv cells of coccolithophoricls, presurnably in- 
trodiiced witli Atlaiitic water, were recorded. A corniiioil aiicl charac- 
teristic species ~ v i t h i i ~  tliis area was tlie chsysophyceai~ Plzu,eocyslis 
I~o~cche t i .  Among the ciliates Lahoea conica occrrri-ed in the greatest 
iiumbers. 

T h e  vegetatioil ~\rithiir the coastal Tvaters of Svalbard was ahun- 
dalit arid ratlier iiiiiforin in its rilaiil featiires, but  local variatioirs 
occurred. St. 221, in the viciiiity of S~rkapp ,  Tvas especially sic11 ill 
cold ivater-species, the inajority of thein being recorclecl oiily at  this 
statioii (seeTahle 21). Achnunthes fae~zicrta,Bicldulpl~,ia n?~rila,Nnuicllln 
grccni, N .  pelngica, Porosirn glneinlis aild Tlz~lassiosira hynlina were pre- 
- - ---- - 

1 Svalbard iricludes Spitsbergeii aild Bear Islarid. 



sent, ~vhile Pliaeocystis jboztcheli aiid ciliates svere not: recordecl. T h e  
relative abrxsiclasice of tlie varioris species Tvas different from tliat 
obsei-ved in tlie remaiilder of the area. Wheri coinpared with the 
situation at  tlie other statioiis i t  seerns as if the verilal increase hact 
heeii retarded, presuniably due 1.0 low teinperatrire aiicl the lack of 
xiiy pro~iouncecl stallility   vit hin tlie uppei- 75 m. Unfavourable ice 
(:onditioils at  this statioii inay also have reduced the submariiie liglit 
supply so as to cause a retardatioii of cliatoin grorvth. T h e  average 
border for ai1 ice cover of 50-100 % ill April cliiring the period 
1919-1943 i~idicntes that tlie ice cover iiear tlie coast is especially 
delise along the soutlierii part of Spitsbergeii (Thoinsen aiid Lorck 
1956). T h e  low degree of stability and the preseiice of an  ice cover 
earlier iii tl-ie season rv~oulcl presiiinably have couiiteracted the 
exlraustion of the iiiit.rierit siipply rvithiii tliese water inasses. 

T h e  otliei three statioiis iii tile S~rkapp-section sho.ivec1 clefinite 
;tcliiiixtiire of Atlaiitic water, even at the surface. Nevertheless the 
vegetation was as pronouiicedly Arctic-Boreal as iii tlie maiii part of 
the area. Notable was tlie occurreiice of relatively large popi*latiosis 
of Ezccunzpin zoocliaczcs, nrhicli liad a  vesterl ly distribution iii the area. 
As at  St. 221, stability was l o ~ v  and the relatively large populations 
of typically Arctic species iii water riritil a teiiiperature as high as 
3-4OC inay fine1 its explanatioil in favourable trophic coiiclitions as 
a result of vei-tical adiliixtrire of deep water. Braarud (1937) fo~iicl  
tliat colrl water species ;ronr rvell at higher temperatures also, providecl 
the nritrieiit supply is arnple. 

Iii June 1952 observatioiis \vere niacie at tliree stations iii the 
coastal rvaters off Iscjorclen. Tlie observatioiis inclicatecl tliat a later stage 
of tlie aiiiiual pliytoplanktosi cycle had beeii reached. Fewer Arctic 
species .\\rere recorded airci tlie iiiost isnpoi-tasit ones, Chnetoceros 
f~trccllutus aiid Flngilnrin oceanica, occurred iii snialler populations 
thari in  1953. T h e  most proinirieirt species beloiiged to the geilris 
Tha,l(issiosi?-(1, ?'.l~ioczslntn occiirriiig iii large populatioiis and pre- 
doiiiislating ainoiig the cliatoins. Isl 1953, oiily a fe~v speciinens of 
tliis species rvere recorded. Eucclmliia zoodi(tcz~s was also more coi>i- 
i~ioii ill 1952,  l li ile i11 tlie saiiie year Phneocystis poucheli Tvas oiily 
ol~servecl at the 25 111 level. 

011 the wliole the popiilatiosis iii 1052coiisisted of fenier species 
occurring iii smaller nuiiibers arid tiie cells rvere poorly silicifiecl. Al 
25 1-11 the populatioiis .\\lere cosisiderahly lai-ger tliari a t  higher levels, 
whicb is also a coirditio~i characteristic of tlie later stages of tlie 
spriiig developnieiit. 

T h e  Iiydrographic situatioii in 18,51 gives a reasoiiable explaila- 



tion of the more advanced stage of the pkytop1atikr:on cycle observed 
in that year. T h e  teinperat~ire Itras !~et..cveen 1 and 2 degrees IiigIler 
at the surface, ~vliile the salinity Tvas sorne~vhat lower, presurnably clrie 
to rnelting of tlie ice. T h e  discontiiiuit.y layer, located betxveen 10 
ancl 25 m, Tvas very pronounced, represeiiting an obstruction to tiir 
sripply of nut.rieirts from beloy (Fig. 6). 

Our  observations £or June iiiclicate that the spring increase is 
iiiitiatecl in i\/lay, possibly in .April. Since tlie actual time clepeiids 
upon ligl-it supply and stability, i t  is inflrieneed accorcling!y by the 
ice conditions iii the area. Nornially, ice covers less tlian 50 y. of the 
coastal waters west of Spitsl~ergen from May on, but: it does not 
disappear completely til1 Jiine. Until then the ice recluces tlie light- 
supply tvithin the coastal regioil as a whole and tlie spring period 
of abundaiit populatioiis niay be prolonged. 

In  the Bear Island region h4arsliall (1957) founcl that the spring 
increase in the bank area starts in the course of April and proceecls 
to~varcis the north-east as the ice border ~vithdra~vs. He  also observecl 
that conciitioiis in June varied from one year to another, biit popiila- 
tions Tvere generally small and the iiutrient supplies exliausted at this 
time. I n  suminer, Marshall recorded a poor plankton, more Atlantic 
in character, in tlie stabilized water rnasses covering the coastal banlts. 
As the hydrographic situation and the phytoplaiikton conditions are, 
as far as we can judge, so sirnilar, in the Bear Island area and nortli- - .- 

warcls aloiig the coast of Spitsbergen, it may be expectecl that the sea- 
sonal developrneiit takes a siniilar course. I n  this area the ecological 
factor ~rliich, after the winter, is most decisive for plaiit productioii 
and seasonal changes in the population, seems to be the stability 
factor. In  April an adequate light supply coupled with a pronouncecl 
stratification gives occasion for a quick g-ro~v;th, but after a month 
or two the  vinter supply of nutrients is being exhausted and the 
supply froiii cleeper levels is impedecl by the great clensity gr ac 1' lent. 
During suniiner the plaiilttoii algae are, therefore, unable to talte 
full advailtage of the continuous light supply during day and 
niglit ~vliich woiild otherwise allow productiori of large populatioiis. 

111 1953, tlie neritic vegetation on tlie Tvesteril side of Svalbarel 
extended furtlier to the west thaii in 1952 ancl the plankton charac- 
txristic of Atlaiitic water did not play an inlportant part at the sta- 
tions shoxving aclinixture of Atlantic water. 111 1952, however, the 
phytoplaiikton of the rnixed waters had a uniform oceanic character 
with Fragilaria rzana as the proiniiieiit species. F.nun,a is a small spe- 
eies, wliich ought to have possibilities of thi-iving even ~v i th  low 
ntitrient concentrations, aiicl is generally occurriiig i11 stratified 



svaters atter a perrocl of pliytoplanLrtrn abuuidai~ce. T h e  large popri- 
lations of this spetie, at tlie borcler of the area i i ~  1952 may therefore 
serve as an inclication tliat the aniinal pl~ytoplanl,tnii cycle in  hat 
year liad reached an advaiicecl ,lage at the ttme of oiir observation. 
T1ie difieleilces in salirtity and tetiiper,itrti-e are so small tliat they 
carinot be directly responsible for tlie differeiices hetnreeri the vege- 
tatioiis observed iri 1952 ancl 1<)53. 

2. STATIONS BETWEEN SPITSBERGEN AND GREENLAND, OK THE 
MTES'TERN SIDE OF TWE ATLANTIC: CIJRRENT. 

(VEGETATION AREA 11, TABLES 5, 6.) 

All observatioiis iii this area were inade in 1953. 7'he statioiis 
represent localities sitirated o11 tlie borcler bet~veen variorrs water 
masses. Hydrographically tliey inay be divided iiito t'it7o groups. Iii 
the upper 75 in tlie t~ortherrimost statioris slion~ecl the iiifluence 01' 
botli Atlantic aiicl Polar \vater. Tlie Atlantic cliaracter of the Tvaters 
becaine more proiloiii~ced 'ivitli increasing depth, as in the coastal 
Tvaters off Spitsbergen (cf. GI-o~1p A, Fig. 5 ) .  At the sortt1ie1-ilinost 
statioiis (235 and 227) tlie witers representecl a niixture of Atlantic 
and Arctic water. They beloiigecl to gi-orip B (Fig. 5 ) ,  aiicl showecl a 
lo147 deg-ee of stability. 

Tlie pllytoplankton -tvitliin area I1 was of a type similar to that 
observed iii the coastal p va ters of Svalbarcl. A mph i1wor.u hylle 1.b o r-etc 

and Bacte~iosi,rn frugili.! were not recoriled, but otlier'ivise t.he same 
species occurred. ?-ile populatioiis o f  inost of the cliato~iis 1t7ei-e gene- 
rally sriialler and more variable, 'ii7itl-i the exceptioii of tliat of Thalas- 
siosirn gravidn ~vliicli Tvas as abunclant, or eveii inore so, than a t  tlie 
statioiis off Spitsbergen. Tlie iiortherniiiost stations on the border 
near area I .itrere tlie richest ones, aiicl there the largest popiilations 
of Tl~n1ussiosir.c~ granicla 'itrere recorclecl. 

Iii Julie 1952, the plankton at stations 234 arid 227, rvtiich iir 
1953 ~vould have beeri locatecl well 'ivithin area 11, had a coinposi- 
tioii similar to that of the vegetation recorcled iii Atlantic svater and 
in the border zone near the coastal   va ters of Svalbard. i"rngi1rrril;e 
nrina t vas the predoniinant species, accoiiipaiiied by uiiiisually 
large l~opulations of the ciliate genera Acnntlzosiomelh aiicl Laboeu. 
T h e  water Inasses representecl a mixture of Atlantic aiid Polar water, 
~vliich mras wedgecl in het~veei~ stations 224 ai~cl 227, a fact disclosec1 
by liyclrograpliic observatioiis made bet.ween tlie t1170 stations. Neritic 
plankton 'ivas not present at tlie l~order statioiis, presmably due to 
tlie fact that the spring cle\reloprnent had teriniiiated ailcl the nutrietit 
supply was exhausted. 



At the iiortlieri~rno~t station\ i l l  ;ireit 11, urlrere a pronorincecl 
stability was recorded, ille spring iizcrease seelned to Ile at its close, 
with indicatioiis of a cliange into stiininer coiiclitioiis ancl poor pliyto- 
plankton. Ti1 tlie soutlieriz part, tlie sittiation 'itras different, vertical 
iiiixing haviiig clelayed the increase, ~\rliicli nias still in its prime. Tlie 
(:oinpositioii of tlze pliytoplaiiki-on iiz tlie latter pliase showed ai1 
afiinity to that ol~sei-ved furtlier soutli, as iiiclicated by t:he preseilce 
of Clztretoce,-os deciliie,/s, C.roig11c~~ni ancl Eirc.crmpicr zoo(Iincl~~s, b ~ i t  
tlie populations were far sm;iller tliair iii area 111, ~vhere conditioizs 
o f  gro~vtli seeined bvoiiraljle, in spite of tlie fact tliat stability was 
very low. Tlie turhulei~t  activity inay, lio~\Tever, liave beeiz radically 
clifferent in the t~vo  localities. 

Observations ironi tlie East Greenlailclic Polar C:tirreiit proper - 
are la~kiizg. I t  niny, lio~\rever, Ile assurnecl tliat tlie plankton develop- 
ineiit starts in tlie outskirts, ~vl-tere Polar water Ilonrs on top of Atlaii- 
tic Tvater and ~viiere tlie ite cover- becomes less cleiire tliaii iil the 
central part o1 tlie ctirieiit. (1:raarucl 1985). 

3. CENTRAL POLAR-ARTIC WATER MASSES NORTH-NORTHEAST OF 
JAN MAYEN. (VEGETATION AREA 111, TABLES 2 -5, 8-10, 16, 17, 27.1 

T h e  water rnasses of vegetatioii area 111 exliibit sinall variatioils 
iii tlie distributioil of teinperature and salinity. In  Figs. 4 aiid 5 tlie 
t-S curves for these statioiis are to be found iii group B. Exceptioiis 
are tlie two northerii~iiost stations (24-1 and 242) ~\rliere a proriounced 
influence froiri Atlantic water is izoticeable. 

T h e  pliytoplaiiktoiz observed in 1952 ancl 1953 cliffered con- 
siderably, inaiilly iii quaiitity, but also in cornpositio~i. Tlie densely 
liatcliecl part of the area had a very rich plaiiktoii i11 1953 (see Fig. 10, 
left) and Tve uiay first coiisider coilclitioizs tliere. 

Tl~nlassiosi~ci g?-r~vicla overshaclo~\recl all tlie other species. T.nor.-- 
rle~islrioeldi played a subordiiiate role, siillilar t-o tliat of T.gruvida 
iii tlie coastal waters of Spitsbergeii. Ch(letoce7.0~ deripiens Tvas fairly 
abuiidaiit at these statioiis and large, oceanic specjes of the siibgeiius 
P17cieoceros Iiad a rat1ier iiiiifornr and general occurreme ~vitliiiz tiie 
area. Smaller spcc-ies of (;17~retoce~os, fz~)-c.ellnllrs aiicl .socinlis, Tirere 
comrnon, althougli tlieir popiilations were smaller tliaii ol~served in 
the Spitsbergen Tiraters. Thcrlassiosi~a hyalinc1 and Co.rc.inosi?-(1 poly- 
chol-(la occurred regularly in fairly large popiilatio~is, n~l-iile outside 
this rich colcl water area they  ver re selclorn observecl. A iiumber of 
other diatom species urel-e c.oi1iinoii. 

'The diizoflagellate populations were sniall. Most conimoil Tveie 



Exziuiuella bnlticu aiid Cy.i.oclinizrrn g?-ellluricliczrrn. Althougli iiot 
abundant, the coccolithophorid C~y.rtrrlioliihz~s hyalintw was recorded 
at a11 statioiis of area III ~v i th  the exceptioii of two. Phneocyslis 
I~ozicheti aiid the ciliates  vei-e not as cominoii aiid regrrlar i11 their 
occurrence urithiil this area as iii the coastal svaters of Svalbard. 

At stations 24-1 niid 242, ~vhei-e the maters at the surface xvere 
about 3" C: ~variiier than in tlie remaiilder of tlie liatched area, tlie 
relative abuiiclaiice of tlie species Tvas exceptioi~al. Althougli Thnlos- 
siosirn gruvicl(i \\las the predoiniiiailt species, othei- species, e.g. 
T.?~o~rdenskioelcli, C:hnefoceros spp., Ezictina$ia zooclincus and EX,LL- 
vinella b(71tic(r were relatively more nbui~claiit liere than at the otl-ier 
statioils. These statioiis are esamples of localities iii tlie mixing area 
bet~veeii cold aiid Tvarin \vater iiiasses, wliere tlie pliytoplaiiktoii Tvas 
very abundant. 

In  tlie more openly hatchecl part of area III tlie phytoplaiiktoi~ 
Tuas in geaeral far froin as al~uiiclatit aiid pool-er in species (cp. Table 
I6), I 3 u t  the inaili featitres of the vegetatioii rvere the same. Thnlus- 
siosircl gravida Tvas tlie romiiioiiest of tl-ie larger forms, wliile some of 
tlie sinaller forrris were niore nuiiierous liei-e thail iii tlie iiorthern 
part of area 111. These lattei- i n c l ~ ~ d e :  F~crgilnq~ic~ 1ztr,tin,Ex7ivirrellcl bnlticcc, 
Ci.y~tallolithrrs liynli7lrrs aiid the ciliates LnOoet~ conica aiid TWoodn?ila 
coriicoides. As l e~o i? z~ l~aZus  rob7tstzls ri7as a ratlier comrnoil species 
~vhich hardly ever occurred in otlier water iiiasses. 

At the ceii tral stations iii tlie cleiisely hatched area (2 1 1-2 13) tlie 
waters liad a teiiiperature arid saliiiity very siinilar to Arctic bottorn 
water wliicli Eggviil (persotial comin.) has slio~\~ii was most probably 
fouiiiecl iii tlint area iii 195.1. Saliiiity variecl betrveeil 34.59 and 
34.91 n / , , ,  suittiiii the upper 7 5  m aricl ternperatui-e, ~vhicli decreasecl 
~t7ith cleptli, >vas belo~u 0°C eveli at the siirface. Altl~ougli stability 
Tvas extreinely lo~v,tlie large pliytoplaiilttoi-i populatioils ~vould indicate 
tliat iio exteiisive vertical inising liad talteil place ilninediately prior 
to the tirne of obsei-vatioii. Tile large populations of Tlznlccssiosirn 
grauirla (inclridiiig iiumerous auxospores) iiidicate tliat, 1vithi1-i the 
region wliere tlie ljottoin water \vas formed, coiiditions of growth for 
the pliytoplanktoii were very good at the erid of May-beginniiig o f  
Juile 1953. I t  may be assuined that the phytoplailktoii increase hacl 
iiot lastecl loiig. Iii vie.cv of the teinperatnre at tlie stations ancl tile 
predominaiit cold air curreiits from nortli-west in May it may be 
assumed tliat it; was late iri the nioiitli before aiiy degree of stabili- 
zatioii Tvas e.stablisl-iecl, 

At tlie stations outside the «bottoin water regioil» a later stage 
of the spring develoliiileiit -cvas recoi-cled and, at statioiis 243 and 34-4 



-rvliich tvere worked ;tbout ttvo ~\reel,s later tfian the others, the T h a l a ~  
troi?ra plankton Iiad dedined still Iiiore. 

T h e  earlier oiiset o f  tlie sptiiig developrneiit in the southertimost 
p~ir t  of the area iiear Jaii Mayen tliaii 111 tliat fulther iiorth is pro- 
hably due to differeiices iiz the turbulent activity withiii the two 
parts of area 111. Although stability Tvas soine~vliat greater iii tlie 
southern area tliaii i11 tlie ~bottoii i  water area», it tvas still very low 
aiicl \ \ e  are iilcliirecl to suggest tliat the soutliern part of area 111 repie- 
reiited water inasser with lo~v stability, I j i i t :  ilevertheless witli a mode- 
i<ite turhtileiit activity 01- olle sliould ratlier say with little vertical 
1111\1111g. 

T i i  1932, the cornpositioii aiid distribution of the phytoplankton 
\ \e ie  iather ui-iiforin ~vithiii tlie ~vhole of aiea 111. Tile poptilation 
~ \ , t s  ioine~vliat inore scailty thaii iii the poorest part 111 1953 ancl £ewer 
spe! ies were recorded. Xeritic cold-water species were extreillely scarce, 
n Ilile T l ~ c l l n ~ s i o s i ? ~  gravicla occulred ,tt most of the statioils, ba t  
illostly iii sinall qiiantities. T h e  vegetatioii wa5 rnaiilly cllaracterized 
by the occtirrence of oce;iiiic species of Chaetoceros: af lnr~t icz~s,  Dore- 
ril?, (inaiilly f.ro~lco-ilicorniJ) aiicl collool~stus. Rhzro~olenzn hebetuta 
I.\rvzc.~p~~za played a considerably greater role tliis year tlian in 1953 
'iild ~va5 not uricoiiimoii, ~vliile diiioflagellates were scarcer. FurtIier- 
riioie, the poptilatioiis of Lnbortl colizca alid TT7ooclrrnrn coniroirles 
.i\ ei e geilerally soiile~vha t larger. 

T h e  vegetatioii seeins to indicate tliat in l952 the sainpler were 
(ollectecl at a later stage ot the anilrial phytoplanliton cycle thaii in 
1953. T h e  fact tliat 11o appreciahle populntions of Aictic-iieritic dia- 
torn, \trere recorded, anel the abuildance of Chaetocero~ species sup- 
port tliis asstiiiiptioil. Observaiions by J~rgeiisen (1900) from stations 
iiorth-west of Jaii Mayeii iii Julie-Jiily slio~v a society in this alea 
\inlilar to tliat observed i11 1952. 

At two statioiis in the outsliirtr of the nrea (181, 19G) the popula- 
tions $vere larger tjiail Tvas otlier~vise the case. Tliese statioiis represent 
Tvater rnasses wliere products of inixiiig bet~vee1.i Arctic and Atlantic 
water occurrecl in the upper layers. T h e  plankton abundaiice at these 
statioiis is presumably due to ,idiniutuie of deeper water masses to 
the euphotic layer. I n  thi5 way aii anielioration of the iiutrient sup- 
ply occurred, ~vliic1-i latter .it7oulcI. accordi~~g to our interpretatiorr of 
the coiiditioiis 1vithi1.i tlie area as a tvhole, othert\rise liave been too 
small to support effective qro~vth of tlie population. 

In seeking the caiises of the later development of the spring 
plankton of this area iii 1953, as coinpared urithi 1952, i t  seerns 
reasoiiable to asstrme tliat differcrit wind aiicl ice coi~ditioiis iii the 



two years afford tlie explanrition. Iri May aiid Julie 1952   vin ds from 
tlie north-east and east niay have pressed t.lie masses o£ ice towards 
Greenland. Iii X4ay 1053, on the other hand, xvinds from the north- 
west prevailed, aiid may have led to a dispersal of tlie ice further out 
into the Norwegian Sea. As these masses of air were cold tlie verna1 
lieating of the surface layers may have been clelayed. T h e  few obser- 
vations or1 tlie ice conditions show tliat froin April to June 1953 the 
ice had beeii ti-aiisported east~vard arid that the ice in Juiie had 
;t more easterly distribiition tliaii is normally tlie case (Thornsen aiid 
1,orck 1956). 

I n  the area ~vliere bottoin water was fornied iii 1955, Eggvin 
(personal cornm.) has found tliat this does iiot take place every year. 
Delays i i i  tlie spring- phytoplaiiktoii developnient sucli as lirere oh- 
served in 1953, rnay have a siniilar irregular occurrence. 

Observations in the first. half of Juiie by Wiborg- (1955) have 
stio~vn that our area TIT had a t  this tirne of tlie year zooplri~iliton popu- 
lations which xvere extrenlely large. Grazing ~vould be ai1 impoi-tailt 
factor at this tiine for the quaiititative distribution of tlie phytoplaiili- 
ton. T h e  picture ~vliich we liave tried to dralv allove, of tlie back- 
grouiicl for the observecl cliffereiices rvitl-iiri area IT1 can, therefore, 
oiily include the broad features. 

Sinaycla (1958) lias examined surface saniples from Vesterisen 
during the period froin the last half of Marcli to tile end of April 
l955 (see Fig. I). A corisiclerable increase imi tlie diatoin population 
was observed in tlie course o£ April, brit at iione of the stations were 
aiiy large populatioiis of aiiy species recordecl. The  conilnonest diatoms 
were Fragilaria na~za, T7talnssiosircc gravida, T.Dioculata, Chcietoceros 
spp.? F~agilnricl ocennicu, Ach?zcrntlzes tcle?zicil« ancl Nitzschia frigidn. At 
inost of the stations the temperature Tvas -1,5OC or slightly lower. 
'These observations indicate ai1 oirset of tlie spring iiicrease iii tliis 
area ~vhicli fits well into the picture obtained by our 1952-3 observa- 
tions later in the seasoii. 

4. THE SECTIONS OFF ICELAND. (VEGETATION AREAS IV, V, V I  AND 
VII. TABLES 1, 7, 12-14, 23-25). 

Iii Fig. 9 the Iiorizontal ~a r ia t ion  in teinperattire and salillity 
a t  various levels \vithin the sections tolvards Iceland i11 1952 and 1953 
is illustrated. I n  accordance tvith Helland-Haiiseii aiicl Nansen (1909), 
oiie niay distinguish 4 types of water rnasses, of differeiit origin aiid 
cliaracter in tlie area east of Icelaiicl: 



Fig. 9. Variations in temperature and salinity at various depths within the sections 
towards Iceland. Continuous lines represent the 1953-stations 274-262, interrupted 

lines the 1952-stations 255-246. 

1. Coastal water froiii the Icelaiidic Coastal Gurrent of relatively 
low salinity. 

2. Water inasses belonging to tlie East Icelaildic Arctic Curreirt. 
These sho~vecl the lo~vest temperatures xvithiii tlie area. 

3. WIixed Tvater with compoileilts of Atlantic  liat ter aiid of Arctic 
water from the East Icelaiidic Arctic Curreiit. 

4. Atlantic water. 
T h e  various types of water may inost easily be traced ill the 
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saliiiity graphs for l952* In 1!)53 the borders bet~veeii the water nias- 
ses weie less c.le;ti- oti at:coiint of exteilsive inixiiig. In  accordance with 
thesc ilil-'fercttces iii ttie hyclrogrnpliic situatio~is in the two years, the 
pliytoplankton *ivas essetitially clifferent from year to year. Eacli o1 
tlie foiti- types of water masses was founcl to have phytoplanktoii popu- 
latioirs ~vliich exhibitecl inaiiv coinmon features. 0x1 the basis of an  
ailalysis of the planktoil societies tlie stations ai-e groitpecl iii foiir dif- 
ferent vegetatioii areas (IV, V, VI, VII). Coi~siderable variatioiis occrtr 
wi th i~i  e;icli area aiicl the limits are not easily clrawn. 

11-1 1953 n c2iaracteristic feature of the vegetatioil uras the mixecl 
oce;irric and iieritic character of! tlie societies eticouiiterecl iii tlie East 
Icelaiiclic Arctic Curi-elit and the water rnasses of niore 01- less pro- 
noriiiced Atlaiitic iiature to tlie east. Nei-itic species like Chnetoce~os 
clebilis aiid Tlznlnssiosiru g~avicla occurrecl everi at tlie outermost At- 
lantic water station. On the other hand, relat.ively large populations 
of coccolithophorids occurred in  Arctic water. T h e  complexity of the 
p la~iktoi~  societies Tvas obviorisly a result of the mixture of .ivater 
masses coiitairiiiig oceaiiic aiid neritic coniiiiiinities. 

I11 tlie Follo~ring a brief desc:riptioii is giveti of tlie vegetatioii in 
eac:ii of the foiir vege~atioii ai-eas, IV-VIT. 

Tlie vegetatioii ok tlie coastal w'iters was cliaracteri~ecl by  tlie 
o( ciirrence of tlie neiitlc cliiioilagellater Prr ?d~ntlcni 11 1q?(?I7 1 1 i r ~  i ~ i i ~ l  
P. trocho2clezcnl aricl the abseiice ot coccolitlioplioricis. T h e  ciiatom vege- 
tation .itras poorer in cpecles and individuals tilaii tliat of tlie East 
Ice landi~ Arctic Current, ~vhere i t  xvas very al~riiidailt. T h e  dino- 
flagellates  vei-e reprererited by 't gr eat iiiiint)er of specles (see Table 
12). At each of the stations In this aiea the plankton -rilas cliniacteiizecl 
by special keatures, both qrialitatively aiid quaiitrtat~vely. At St 173 
Goninz~lnx tnmcrreizsis occurred in fair iiumbers; ,it St. 272 the vege- 
tation exliibited affiiiities to societies fiirt hel to tlie east, throitgh the 
occiiri-eilt e of (occolitlioplio~icls niicl of Bx lr-cl~tlrll(r bctli trtr and by i t r  
general poverty as compaled witli that ol adjacent statlonr 111 tlie 
sectioil. Kotable al50 are the popiilations of Coscznostrn $o?osetzrrttr 
(Rainsfjell 1059 b), whicli also occiirs i11 the Spitsbeigen aic'r <inc1 .itras 
i-ecorded by Tli6rclard6tttr (1956) at siations noi-tli of %celaiicl in 
July-August. Tlle local variatioils iii tile qriaiititative coizipositioii of 
the pliytoplankton iiiclicate that coiiclitiori~ of groxvth or graziiig inten- 
sity varied, wliiie tlie qualitative differeilees rnay Iiave 11ee1-1 clue to 



local supplemeiitation of eacli statioii's initial popillations by ad- 
mixture of water masses coiitaiiiiilg different vegetations. 1x1 the coa- 
stal region off Lailgailes admixture of svater froin the East Icelandic 
Arctic Curreilt and from varioris parts of the region north of Icelaiid 
rnay occur. 

Wlieii the samples rvere collected at tile eiid of Jiliie, a periocl 
of lively growth seemed to be near its close. T h e  large populatioiis 
of Chaetoceros clebilis and C.tle~isus at the 30 111 level at St. 273 is an 
iildicatioii of srich a situatioii. Wighly stratified svaters  vitl li a hoino- 
geneous top layer, 20-30 m thicli, ~\roiilcl seem to be ~infavourall,Ie 
for inainteiiance of ai1 effective supply of nutrieiits after exhaustioii 
of the early spriiig supply. Steeinaiiii Nielseri (1935) observed an iiii- 
tial spriilg increase off tlie east coast of Icelaiid iii the secorid half of 
May svitli Thalassiosirn spp. aitd F?.ngilurin )1(111a as the corninonest 
diatoins. 

Iii 1952 the diatoin as well as tile cli~ioflagelIate components were 
very poor as compared witll those of the populatioiis recorded iii 1953. 
T h e  vegetatioil was a C l ~ n e t o c e ~ o s  society, solnewhat differeiit from 
that encountei-ec1 i11 1953. This society .ivas recorded h-om St. 255 
in coastal waters ancl from St. 254-, which Iiydrograpliically belonged 
ratlier to the East Icelaiidic: Arctic Current. Iii viesv of the low tern- 
perature of tlie water inasses iii 1952 oiie iiiiglit have expected to fiird 
a phytoplaiikton represeiiting ai1 earlier stage of the spriiig develop- 
rneilt, but  the diatoni society reiniiided rather of tlie C17,neloceros 
plaiiktoil ~vhicli in Nor~vegiari coastal uraters succeeds ~~~~~~~~~~~~U 
plaiikton of the early spring iiicrease. T h e  cliiioflagellate compoiiei~t 
svas poor, biit tliis was also the case iii 1952 in Spit:sbergeii ruaters, 
rvl-iere the phycoplanktoii represeiited later stages in the aiinilal cycle. 

b. T h e  East Icelrtnclic A ~ c t i c  Cu).t'e,lt. Vegetat ion  uwtl V 

I n  this water mass, ai-id at statioris ~vhere Arctic water was pre- 
seilt, tlie vegetatioii was very heterogeneous. In  1952, as well as iii 
1953, some of the largest populations recoi-decl east of Icelaiid svere 
those of tl-ie most proilouiiceclly Arctic waters, but otlierm~ise the 
populatioiis tvere ~rariable aiid very differeiit iii the two years. 

I n  1953, a very abunda~it  phytoplanl<to~i occurred at stations 270 
ancl 271. Piomiiient diatoms Ivere Chaetoceros spp., Nitzschia deli- 
cntissima, Rlzizosolenia hebetntn f. senzispiila aiid Thalassiosira grn- 
vidn. T h e  dinoflagellate conlponeiit was ricl-i in species (cp. Table 13) 
and fairly large popt~latioi~s of Exz~viael la  Oalticn and Gyrocl ini~sm 
,qt'e?zlanclicu?n occurrecl. I t  is iioteworthy that coccolithophorids were 



even more cornmon aiicl, as ;it typically Atlantic stations, were charac- 
ieristic organisms in the East Icelandic Arctic Cnrrent. 

T h e  water masses encotintered at  St. 269 Isere probably the most 
~ u r e l y  Arctic oiies ~vithiir the whole sectioii, Lut tlieir vegetation had 
;r definitely teniperate-oceanic cliaracter \vitli coccolitliopliorids, 
Exliviaella bnlticn, Chaetocel.os spp. aiid Rhizosolenin styliformis as 
tlie most proiniiieiit meiiibers. No other statioii east of Icelaiid lrad 
sl~cli large popiilatioiis of Coccolit1z.zr.s i~elagiczls aiicl Ex7~viaella bnl- 
lictt. Tlie statioiis slio~vecl affiiiity to easterii regions, tlie vegetation 
iiicludiiig Clzaetoceros crtlan ticlis and Rhizosolc~~iia styliformis, but 
tlie diatom population uras so poor that i t  stands ratlier isolated witliin 
t-he section. 

Tlie vegetation ~vithiii tliis area iiidicates tliat during tile periocl 
prior to the date of sainpling, conditioiis for phytoplariktoii gro-cvtli 
Irad varied a gi-eat deal and tliat extensive exchange liad taketi place 
~v i th  Tvaters oil tlie sides of tlie currerit. T h e  vertical distributioii of 
the plaiiktoil and tlie stahility coiiclitioiis indicate tliat tlie spring 
ii~axiiiluiii first occurrecl oil tlie 'cvesterii side, on the border to~vards 
ille Icelandic coastal 'cvaters, and advanced east~,vard. 

I 1952 tlie C:liaetoceros vegetation Tvas not promiiieiit and the 
phytoplaiiktoii liad a more proiiotincecl neritic character. Through 
their niass occurreiice LVitzsc17,in delicatissinza ancl E ~ c c a m p i ~  zoodincus 
iliarkecl tlie society encori~iterecl at  the t ~ v o  easternmost statioiis in 
area V. Exzivinelln bnltica Tvas tlie comrnonest dinoflagellate in 1952 
as Tvas tlre case in 1953. Other.i\iise tlie cliiioflagellate plankton Tvas 
poor, as Isere tlie coccolitliophorid populations, occurriiig iii the 
easterii part. St. 252 Tvas exceptioiially rirli in phytoplaiiktoii, charac- 
terized by ;r pi-oniiiience of early spring forms sixcli as Tlzalnss%osirn 
spp., aiicl, to a lesser c-legree, of Bncteriosircl frngilis aiid Frcrgilnrin 
ocecr~zica. Tlie saiiie species Tirere also recordecl at the coldest station in 
the section, St. 253, but in tliis case tliey \vere maiilly resting spores. 
This fact riiay presuinably be taken as a sign ttizit the developrnent 
was inore advaiiced tliere. 

Previous iiivestigations yield iiiforiiiation on tlie pliytoplankton 
within parts of the East Icelanclic Arctic Curreiit at  other seasolis. 
Steernaiiii Nielsen (1935) ohserved that water masses off Langanes 
in the last half of May were about to becoine stabilized and that the 
spring increase had tlien just started. Observatioiis by Gran (1912) show 
that stability may be proiiouilced as early as the elid of May, with tlie 
spring increase in progress and Chnetoceros borealis f .  concc~vico?-nis 
and Thnlassiosi?~n bioculnta as tire most promineiit species. In  August 
~ h e  phytoplaiiktoii in tliese Tvater inasses Tvas foiriid to be very poor 
(Gran 1902. IZraartxd Ic)35\. 



111 1952 tlie statioris of area VI forined a iiatural group, botli 
as regarcls their liyclrogi-apliy ancl tlieir pliytoplankton. Tlie vegeta- 
tion rvas clearly differeiit from tliat recorclecl in the adjacent zvaters 
oii bot11 sides of the area. I t  was cliaracterized by tlie occurreiice of 
the large species RhizosoLe~iiu styLifo?n?is aiid Tl~nlas.~iollzriIcx Lotzgis- 
si,mu. Neitlier tlie diatorn coinpoiieiit iior tlie di1iof:lagellate coinpo- 
neilt xvere qualitatively or qiiaiititatively as 1-ich as tliose of the cor- 
respondiiig Tvater masses in 1953. Tlie coininoi-iest oi-ganisins Tvere 
sinall forilis sucli as Frt~giLct?,ici ?zn)lcr and coccolitliophorids, but tl-iey 
Tvere not really abutidant. At St. 250, nliich otlierruise hacl a society 
siinilar to that of tlie otlier stations i11 tlie area, riiiusrially large popit- 
latioiis of Exftviaella baltica \vere recorded. 

Iii 1953 St. 268 exhibited tlie most exteiisive mixiiig betzveetl 
Atlaiitic ~vat:er aiicl Tvater froin tlie East Icelaiiclic Arctic Current. Tlie 
abi~adaiit populatioli, of a variecl coinpositioii, remincled oiie of that 
observecl i11 tlie inore Arctic Tvater inasses iiear Icelaiicl. Tlie abuiiclaiice 
of pllytoplaiiktoii iii the irpper 20 m iiiay be tnkeii as evicleiice of 
lively gro~vth at tlie time of sampliiig. Of specia1 interest is tl-ie joilit 
occurreiice of Khizosole71 ic~ sty lifol-nzis aiid Tl~nlctssiotl~rix lo?igissimcr 
rvhich, as in 1952, zvere associated aiid liacl a restrict:ecl distribution 
around tilis statioil. In vie~v of the large size of Rhizosole?ziu stylifor- 
?nis its popiilatioiis zvere stri-prisitlgly large (rilax. 2 140/L). T h e  di- 
stribirtioii of tliese t ~ i ~ o  species exemplifies the occurreilce of special 
plaiiktori societies i11 the borctei- area betzveeii Atlaiitic and Arctic 
water inasses. Gi-ari (19251) observecl a siriiilar society ili rorrespocclit~g 
zvatei- iiiasses nortli of the Faeroe Islaiicls in July. 

( l .  A t ln~l i i t  zut~le? Iilasces off Icelcmcl. J/eg~fatiolr aipa 7/11 

T h e  observatioiis froiii the Atlailtie zvater inasses of tliis regioii 
xviil be clerilt rvittl i11 t orliiectioi~ .ivitIi olxen atioiis from other Atlail- 
tic Ivaters. 

5. ATLANTIC WATER MASSES T O  THE WEST AND NORTH OF THE 
NORWEGIAN ATLANTIC CURRENT. (VEGETATION AREAS 

VII, VIII, IX. TABLES 1-11, 14, 15, 18, 19, 26, 28.) 

All oirr Atlailtie statioiis are located zvithiii or o11 tlie horder of 
Graii's Clio-regioii, ~vhich not oriljr iiiclirclecl the iiiore or  less Arctic 
srirtace layers of the Nor~vegiaii Sea, but aluo Atlantic water masses 
zvit1-i a vegetatlon of Arctic iatl-iei- tliaii Atlaiitic cliai-actei (Gi-ai1 Ic102). 





give any basis for an explanatioii of the differences in the occurreiice 
of these two species, bilt: tlie isotherms for June I952 (Fig. 8) illustrate 
the pi-esence of three cnrrents of i-'itlailtic water ~vliich clo coiiicide witb 
tlie tliree types of Atlantic Tvatei- inclicatecl allove; tliese are a protrrrd- 
ing toilgue of Atlantic water to~varcls 1iortl1- vest in the Jan Mayen 
region, aiiotkier olle to~varcls tlie west, south of Bear Island, and the 
Atlantic Spitsbergen Ciirrreiit west 01' Spitsbergen. 

T h e  dinoflagellate vegetation Tvas poor and not cliaractei-istic, 
consistiiig inaiiily of Exzrviaelln 1)cllticrc aiid gymnoclii~iails. T h e  for- 
iner occurred at all statioris, in varying qiiantities, being soniewhat 
more abundant \vest of Spitsbergen thaii in the soutliern part. 

T h e  coccolitl-ioplioricIs were the most cliaracteristic group of 
organisms in the Atlantic water. Cnlciopcipfitts r.crticltr t us, Coccolithzrs 
h uxleyi ,  C.$elugicz~s anel A?ltl~ospha,e?a I-ob irsln line1 tlie  videst clistri- 
bution ancl .itrere most ahiindant. Cry.rlallolitlzzi,s lryulinlrs was also 
recorded .ivithiii the ~vhole region, but iii smaller pop~i1;ttions. At the 
soiithern localities, Po?1tosplinercr pietsch~nzclluii, Accr?7tlzoicu qlrsi- 
irospinu anel Oplziaster hydroidelrs were recorded in small quantities. 

T h e  water inasses to the west of Bear Island and Spitsbergen Itlere 
relatively poor in coccolithophorids. T h e  Iargest populatioiis were 
recorded from area VJI and in the central anel southern parts of area 
VIII. T h e  relative abundance of the main species xvas variable. At 
and in the vicinity of St. 246 in area VII, Coccolithlis lzz~xleyi  was 
very abundaiit and at the same station A~zthosf~lzaera T O ~ Z ~ , S I C L  was re- 
corded in consiclerable iiuml~ers. Nearer Jan  Mayen the latter species 
outnumbered Coccolilhzrs h z ~ x l e y i  and in the central parts of area 
VI11 tliey were equally abundant. At the last mentionecl localities 
Calciopappus cal~clatzu Tvas the precloiniiiant coccolitliophorid. These 
fl~ictuations appear to be related to tlie complex curi-eiit conditions 
in this region. 

Anotlier cliaracteristic and nridely distributed plankton species 
in Atlantic  vater Tvas the flagellate Chilomo,7as marina. T h e  most 
marked feature in its distribution was the occiirrence of large popti- 
lations at three ileigltboiiring Atlantic Spitsbei-geil Current stations 
to the west of Bear Island. 

Ciliates formed an iinportanr part of the plankton society at some 
of the statioxjs, maiiily iii borcler areas. TVoodnnia conicoicles was the 
comrnonest species within area VIII. I n  the northern part of the area 
the small tintinnid Ac~nLlros2on.~ella was recorded i11 ratlier large 
nuinbers. Laboecc .rt,).obila, ~vlzic-h Tvas the coniinoiiest species of this 
genus a t  St.. M (I-falldal 1953): xvas oiily observed at tlie so~ithernmost 
stations. 



The plankton sainples frorri ;trea VI11 svere collected during the 
periocl froni 2nd to 1Stli Jrrrie, the stations 193 and 233 locatecl 
 vith hi ri the sanie type of water, 1irit11 a time interval of 9 clays. D~iring 
tliis pc-riod tlie pliytoplanktoil exliibited a great increase in most of the 
species. Eragilaricc ~~unrr ,  Nitxsclzia closterizl,m and Chilomonas nzurinn 
increased their populatioiis manifoldly. Galciopc~pl~~is  caudatus and 
Coccolithzcs lzuxleyi also slio~vecl coiisiderable increase, wliile tliere 
was only a minor rise iii the Anthosphccern robustcc population. The 
populatioil of Exuviaella baltica declined during the same periocl. 

The recoi-cled seasoiial increase in tlie coccolithophorid popula- 
tion does not accorcl witli tlie clianges recorcled at St.. M by Halldal 
(1953). He fouiicl tliat xvhile tlie populat.ion of F~agilaric~ nnnn and 
tlie phytoplaiiktoii as a rvliole showed a quick iiicrease in June, the 
coccolitliopliorids hacl a period of decreasiiig populatioiis, lasting froni 
early June to the middle of July. A coinparison between tlie phyto- 
plankton populatioiis at St. M and  vitl li in area VI1 and VI11 in Julie 
slioi\.s that the lat-ter regioi~s liad m~ich larger populations.Aiiot;e~~t~ortliy 
qualitative differeiice was the occurreiice of Nilzsclzin closteriunz and 
Cnlciopapj7iss ccifrclat!ls in our sarnples. 

b. Tlze I)hyioplccnl:lo?7 .s~ilccrliorz irl J u n e  1953. 

In June l952 conclitions i17 the Atlantic Jvaters were in various 
ways different £1-on1 tliose observeel in 15352. The vegetatioil Tvas in 
general considerably riclier, bot11 qiralitatively and quantitatively ancl 
iieritic species played a greater part, iiot oiily at the border stations, 
hut in water inasses \vitli purely Atlantic character as ri vell. 

The  phytoplanktoii distribution ~\ritliiii areas VIJ, VIII ancl IX 
cliffered so n~ucli tliat Tv~e shnll treat tliem separately. 

x. Atlantic water iiiasjej 50~1th-east of Jan Mayen. Vegetation area VII. 

The societies eiicoiinterecl in tliese central water niasses had inuch 
the salne cliaracter as tllose of area VI. Tlie main differeiice Tvas the 
smaller populatioiis of coccolithopliorids aiid of Bxliviaelln balticcc aiicl 
Rhizosoleni~c styliform,is iii area VII. Tl-ie popiilations of Clzaeioce?os 
TV~I-e also sinaller, u~liile Nilzschin delicntissimn was tlie niore important. 

During the tliree weeks wlijch elapsec1 betweeil sampliilgs of the 
two sections in area 1711 great cliaiiges took place, botli as to tlie 
character of the water inasses and as to tlieir phytoplaiiktoii. Verna1 
heating of the siirface layers led to the forination of a pronouncecl 
discontinuity layer I~et~veen 10 and. 20 m (cf. Fig. 7). Large popilla- 
tions of Nitzschicc delicalissirna appeared and Chnetoceros clensus 



sliowed a definite incre;rse in riuitibers. TI-re pop~llatioris of the other 
species of Pl~ueocer-os stayecl at. tlie same level. T h e  clirioflagellate 
cornpoiient becaine inore ahiinclant aiicl inore varied iri its coinpo- 
sition, rvhile tliere Tvere no esseiiti;~l c.li;tnges ill the coccolitliophorid 
populatioii. T h e  large populations, inaiirly at tlie surface, indicate 
f;tvourable conditioiis of grorvtli ilt the eiid of rune. The  clianges iii 
tlie coinposit.ion of the plailktoi~ cluriiig the iiiteuv;tl betureen the 
two sets of observations iiiay partly be due to successioii, 1,ut an ad- 
niixtilre of otlier rvater inasses, iritroduci~ig ne\v initial pop~ilatioiis, 
iiiay also be take11 iiito accouiit. '61ie appearaiice of I'haeocystzs poi,~clzeti 
at the 4 orrtermost st;itioiis i11 the sectiori torvards Iceland, rvhere i t  
rvas associated ~v i th  rikriti(: species sucli as C:lzt~etoce~os (lebilis and 
7'1zulw~siosirn gravzda, rnay possibly be due to adrnixture of water Inas- 
ses of different origin. 

T h e  vegetation recorcled Iroin area VI1 was difterent froin that 
iioted duriilt, oiie year's rveekly observations at St. M (Halldal 1953). 
There is, liorvever, oiie coiilmon featiire: a decliiie iii the coccolitlio- 
pliorid populatioii took place diiring a periocl rvlien cliatoins sliowecl 
n rnarked increase. 

\x Central Atlaiitic Tvatei rii;is,e, iioi th-east o1 Jan  R4ayeii. Vegetatioil 
area VIII. 

There were great ~liffe~eiices betrveeii the diatorn populatioris 
recordecl iii tlie westeril and the easterii sections, and betureei1 the 
stations rvitliin the latter sectioii. Nevertheless tliere rvere so many 
siiiiilarities i11 tlie vegetatioil of the Atlaiitic water niasses iii area VI11 
that it rnay be ass~iinecl tlint conditions of grorvth ulere inuch the salile. 

All the inaiil grorips of: p1iytopla;iktoii rvere geilerally rvell repre- 
serited. Most cliaracterisiic: \\rere large poprrlatioiis of' Exttvictelln Dal- 
tictr, Fragilaria r l n ~ l c n ,  ~Vi tzschia  closte,rillm arid coccolitlioghorids. 
Cnlc iop(~ l )p i~s  callclalzrs rvas the precloiiiinarit species of tlie latter group 
rvhicli othertvise consisteel of tliose specics slionriiig proniiileiice 
in 1952. 

In  the easteriiriiost seclioii Irirge pop~ilatioiis of' the i-ieritic species 
C:llc~etoceros rlebilis ;tricl Tl7,alnssiosi,).(~ pnvitln rvere recordecl, 11ut they 
Ilad a very urieveii distribution ~vithiir the sectiori, as rvas also the 
case with otlier species of Clzneloce).os. T h e  1iydrogr;ipllic o bservatioiis 
did not give any clue to tlie cnuses of tliese variatioiis, but  they are 
probably due to Lliieveii supplies of initial populatioiis. 

T h e  diffei-ence iii size o f  the populations recorclecl froni the 
rvestern aild the north-easterii parts of area VTII inay Ile due to tlie 



fact that t ~ u o  weeks el:tpseccl bet~veeii observations i11 the two sections. 
During tliis period the water masses became stabilized aricl an irn- 
provement of growth coiiditioils may tlius have taken place. Iii Julie 
the vegetatioii seeniecl to Collow a course in its developinent similar 
to tliat observed in area VII, the increase beiiig rnost pronouiiced iii 
diatoms and least proiiouiiced iii coccolithophoricls, a group which 
.\\,as only represeiited at the 30 iii leve1 at a couple of statioiis. 

T h e  fairly uniform cliaracter of the vegetation witliin area VIII 
may iiidicate tliat a clirect current conneetion existed bet~vee~i  the 
t l v o  scctioiis in 1053. This ruplaiintion is supportecl by the curreiit 
patterii for tliis regioii, slio~vii in eiirreiit cliart reproducecl iii Fig. 2 
(p. O). Tlie arrolus inclicate a iiorth-east.erly drift of the lvaters xiritliin 
vegetation area VIII, fro111 irs western to its easterii part. 

A comparison l>et~\reen statioiis 233 (1952) arid 247 (1053) shows 
iiiaiiy sirnilarities iii  liyclrograpliy as well as iii the plaiiktoii. There 
is, however, an iiidicatioii that stahility Ivas establishecl somewliat 
earlier in 1952 than iii the follo~viiig year and coiisequently the spring 
increase inay liave stal-tecl earlier. This assuinptioii finds support in 
the fact that iii 1952 the populatioiis of Fragilnricr. nnna were several 
times as large as at the corresponding station i11 1953. 

s s x .  Atlantic water niasses west of Bear Island and Spitsbergeii. 
Vegetation area IX. 

On  its iiorthbound drift tlie Norwegian Atlantic Current and 
its continuation, the Atlantic Spitsbergen Ciirrent, mix -tvitli other 
~ i a t e r  niasses. Tlie aclmixture of Polar ancl Arctic liraters off Spits- 
hei-yen i r i  1953 wai clearly deiiioiirtuated hy botli the hydrographical 
ancl tlie pliytoplaiikton material. At the inajori~y ok the Atlaiitic sta- 
tioris societies of pliytoplaiikton, xi~liicli coiisisted of oceanic aiid 
iieritic species, were encountered. In  area IX the oceaiiic coniponeiit 
.\,as predominant or solely preseiil, while in other localities with more 
iiiixed water niasses the phytoplanktoii Tvas predomiiiaiitly iieritic. 
TVe have previously observecl that the t~vo  noi-tlieriiinost statioiis in 
aica 111 liacl a very abiiiiclalit iieritic plankton ~vliereas oceanic specieu 
quaiititatively played a ruborcliiiate role. Hydrographically the cliarac- 
tei of tlie waters Tvas inore Atlantic than Arctic. 

At the central ~oiitlieri~most stations iii area IX tlie vegetatioii 
uras inuch the same iii the t~vo  years, Fragilur in rra?1n occurriiig in 
about the same iiumbers, ~irliile Nitzschiu clostcrzllnl played ;i .lesy 
important part in both years. Neritic species which were scanty in the 
purest Atlantic water inasses. occurred in coiisiclerable quantities at 



the border stations. C;ontfitioils at St.. 218, oil tlie border of the Polar 
waters at Bear Islantl, are rrote~vorthy. T h e  vegetation did not show 
ariy affinity to that recorded o11 tlie westeril side, although the waters 
were definitely Atlantic. Tliis seerns to iiidicate that Atlailtic xvaters, 
containing ;i vegetation ~vhich Tvas different from that of tlie Atlantic 
waters to the west, liad been introd~lced at this station. lVitzsc/ziu deli- 
ctltissima may be re$?rded as a cliaracteristic species. 

St. 240 Tvas Tvorked a xveek later than the otlier statioris in area IX. 
Here stability was inore proiiouiiced thaii xvas other~vise the case. 
Tl-te cstablishinc-lit of stable water inasses seenis to liave given occasioi? 
to n quick gro~i7tli of Frngilcirin ~lcrria and i\iitzsclzia closte~izlrn as  vell 
as of Exuviaella bnlticn aiicl Calriopcrpp~ts caudaizis. lit rvould appear 
tliat the iiici-ease i11 the pliytoplankton population \\ras inititated at 
about the same time iii the Atlantic waters benveen Iceland and 
Spitsbergen. 

I11 195 2, the riortlieriirnost Atlantic st.ations Tvere tvarrner than 
cluriiig the snille perioc1 in 1953 ancl tlie possibilities of a sornervliat 
earlier stabilization of the surface layers and subsequently of a rela- 
tively early iiicrease in the phytoplaiikton population inay be expected. 
We have seen hoxs Frclgilciria nancr occurl-ed in large populatioiis 
.i\ritliin a .\vide region in 1953, a lact ~vliic1-i ~\iould siiggest that this had 
been the case, ~vliile the dirioflagellate and coccolithopiioi-id colin- 
poneiits were less riulnerous tlian in tlie subsequeiit year (St. 240), a 
feature ~vliicli may have beeii tlie result of a reduction of tliese coni- 
poneiits in tlie saine way as observeci i11 Julie at St. M by Halldal (1953). 

hJIarshall (1957) studied tlie seasoiial chaiiges in tlie net plank- 
ton at Atlantic stations west of Bear Islaiici. He  recorded sinall popu- 
lations in May as nrell as in June. Diiring the latter inontli the diatoins 
rvhich prevailed in the net samples rvere species of Cl~ael  oce?.o.s. Later 
i i i  tlie suminer large populatioiis o f  TI.lcrlassiothrix lo~igissi,tri,ci ;ilid 
Rhizosole17in spp. occ:urrecl. 

I~Vlieii revien~iiig the inaiii featilres of the pliytoplanktoii coiidi- 
tions in Jiiiie 1052 aiid 1953 ~vitliiii the Atlantic water masses of the 
Nor~~egiai i  Sea, i t  is iiseful to malte a coinparison xvith the obser- 
vations covering a 1\711ole year inade by Halldal (1953) a t  St. R/I. 
T h e  dates of our ohservatioris fall   vit hin tlie suininer period, as 
distingiiished by Halldal, and characteiized by hiin in the follo.cving 
Tvay: «the summer-period from May to September, wlieil an increase 
took place and the population stayed high.» T h e  bacltground for the 



iricrease tvas tlie preseiice of stal>ilize<l suri;ice layers, establisiled i11 
the last half of Mny. Iii spite of intensive gr2:ziiig tlie populatio:~ iri- 
creased towards ;I rriaxirniiiii in  July. Ttie diatom coriipouent was 
iriost variect it1 its colliposition to.cvards tlie eiitl of the sitrnriier period 
and it1 aiitilliill. Iii Jiiize the vegetatiori \\las cli;tracterizecl ljy n pre- 
doiiliiiaiice of Frcigllnria ?!anri 1vliic:ll re;icIiecl jts rnaxiinum iii early 
July. Apart froril Coccolithr~s l~elagicri .~,  ~vliicli reariiecl its riiaxiiiiniri 
in tlie iniddle of May, tlie coinirioli coccolitliophoricls \vere iriost 
ahiii~daiit iii late Atiglist arid early September. 'Tlie dirioflagel1;ite 
compoiient .ruas nlso most variecl ili its corrip:xitioii in late sri~iiriier 
:ilid eariy nilttim:i, bilt I:'xi~iiicr~lln Dnl/ic,o oc.c.rirrec1 iii iiiaxi~iial 
abirticlaiice as early as the eiicl of Jiiiie. 

Our observacioiis f'roiii 1953 slio~\r tliat the srirface lavei-s of tile 
Atlaritie e vater Inasses became stabilizecl cluring tlie first Iialf of 
June. As was observecl at Stntioii tliis cliaiige in the liydrographic 
situatioii uras ;iccoinpaiiied by a quick iiicrease iri the total popiila- 
tion of phytoplaiiktoii, altliough tlie coiiipositioii of' the plankton 
society ,vas differeiit in tlie t~vo  cases. There was coilsiclerable varia- 
tion ill the actiial societies recordecl ~\ritliin tlie Atl;~iitic water iri 1953. 
Special features of area \TIL Itrere occurrence of large populatioris of 
~Vitzschia  deLircr/is.si~ticc aiid C;haetoc.eros de~isits ,  its poverty i x i  c:occ:o-. 
IitIiophoricls, i i i  the first as i vell as iii the last of' tlie two sectioiis, 
ancl its lack of large populations o f  ;iny o f  the cliiioflagellates, 
althoiigli there was aii iiicrease iii tlie iiiiiliber of species cluriiig this 
period. 'CVitliiil area VI11 coiiditioiis viere inost variable. Iii tlie receiitly 
stabilized  vater iiiasses in the easterii part of tlie section large popu- 
lations of Clzaetocel-os cLeDi1i.s aircl Tl~alnssiosirrr grclvidu occiirred, 
1\7liile otherwise Frngila,ricl ntrrru aiicl I \ T i ~ ~ ~ ~ 1 7 i ( ~  r l o ~ t e r i ~ i r n  lvere oil the 
wliole the coi~iirioiiest and most prornilieiit species ~tiitliiii the area. 
E.~iiviaell(i bciltic.cl arrcl coccolitliop2ioricls seernecl to eiljoy favoilrable 
conditioris of gro~)\rth within tliis area, the foriner exhibiting a rate of 
reprocliiction reachiiig tliat of tlie diatoiiis. 111 area IX (St. 240) the first 
signs of stabilizatioii of tlie srirface layers seem to have lead to a qiiicli 
increase iii the diatoiiis Fnrgilnria ~rrrrrtr alid iVifzrckia closteri?im, and 
in Ex rtvinelln 1)altic.c~ aiicl Cnl(~io1xr~l~11.c ctczidal us. T h e  popiilations 
of tfiese species ;it St. 240 rvere several tiines as large as at the ,4tlaiitic 
statiofis to tlie iiortli aiid soi~tli, 1t1liicl-i were ~\rorked one ~veeli earlier. 

111 June 1052, the pliytoplaiiktori societies of tlie Atlaliti(: water 
were not as v;~riecl i11 tlieir coinpositioii as in l053 and tlie quantities 
Tuere more iiiiiforrn. Z;,rcrqiIaricr 7 1 ( i ) t ( /   vas the precloiniiiant species aiid, 
at  sorne stations, abuiidant populatioris of Nitzschici closteriu,rn and of 
coccolithopliorids Ttrere recordecl. T h e  large popiilatioiis signify tbat 



the sainples -\vere collected cluring the sulrimer periocl, ~vliich for 
L-arious reasons did not oc-c-tir at the same tirne in the two years aiicl 
exhibited different pliytoplankton coilditioiis. In  1952 initial popii- 
latioris seem to tiave coritai~iecl fe~ver species tliaii i 1958 a i ~ d  the 
hyclrograpliic situatioil ~vhicli is pi-esuiuably a prerecliiisite for the 
seasonal iiicrease i11 the gro~vth rate of the populatiori, seeiils to liave 
been establislied earlier. T h e  distri1)iitioii of the phytoplanktoil to tlie 
north-east of J a n  iaiiayeii iri 1932 arid 1953 indicated differmt curreiit 
coiiditions in this area i:i the two years. 

'The picture of the phytoplaiilztoi~ distributioii in the Norwegiaii 
Sea ~vl-iich can be clra~vii oil tlie basis of the iiiaterial availal~le, is in 
innny ways iricomplete. Obsei-vations are still lackiilg froin large parts 
of the area, and ttiose ~\lliicli have been macle cover o11ly part of the 
year, and have beei1 obtained froin cruises ~uliicli were prinlarily 
coilcerned  vitl li obsei-vatioils for otlier purposes. A satisfactory in- 
vestigatioii of the phytoplaiiktoil aild its conditioils of gro~vth 'r\~otilcl 
reqiiire a far riiore extensive planktori prograrnine and ~voulcl iieces- 
sitate the use of inore thaii one vessel cluring \!arious seasoiis. 

SUMMARY 

1. T h e  q~iantitati\  e observatioi~s ~vliicli have been iliade iip to 
n o ~ v  (cp. Fis. 1) have cteinonstratecl that the Nor~vegian Sea is an 
area where great variations are eiicoiliitered in  the phytoplankton 
vegetatioil. 

2. Witl1.n the cold water mas\es oil the \ve\tern side of Bear Islaild 
anct Spitsbergen tlie vegetation cluriilg the spring niaxirniim is 
c.liaracterized by Boreal- aiicl Arctic-neritic c1i;ttoms niid Phc~eocyslii. 
pollclieti. A proiioiiiiced discontiniiity layer ~\~it l i i i i  the tipper strata 
cluring sprillg and suinrner presumably restricts the supply of 
iiutrients from lower levels. I t  may, therefore, lje expected that a 
pool- phytoplankton society prevails after the spring inaximum iii 
June.  T h e  observations seein to indicate that a society ~v i th  the small 
cliatoni F?-agilnriu na?z(i as the predominaiit species sticceecls the 
abui~clant iieritic vegetation in the layers borcieriiig Atlantic water. 

3 .  The' predoiiliilailt species ill the cold water inasses off Spits- 
hergeil are clifferelit froril those recorcled from the East Greeiilaiid 
Polar erirreiit i11 the Deiiniai-l; Strait cliiring tlie corresponcling period 
o f  the annual cycle. 



4. In tlie Polar - Arctic water inasses noi-t11 LO north-east of J a i i  
Mayen the spring increase seeins to liave a fairly early onset, and is 
over in Julie, altho~igli tlie surface layers are still hoinogeneous to n 
point below the coinpeiis;ttion clepth. T h e  observations indicate 
t l~at ,  iii spite of tile lack of any proiiouncetl cleiisity gradieiits, tur- 
buleiit actiriiy iiiay be siiiall. 

T h e  iiivestigatioiis i i i  Julie 1953 slio.ived that wheii bottom svater 
is forined iii tliis area, the oiiset of tlie populatioii's spriiig increase 
is delayed. As sooii as the siiiking of the lieavy, coolecl surface water 
is teriniilated, tlie populatioii iiit:reases. T h e  aiegetatioii ?vas composect 
of oceaiiic as \vell as of neritic species. 

5. Iii the Atlantic water rnasses observatioiis are as yet too sranty 
to allow the presentation of a geiiernl picture of the phytoplanktoii 
elistribution aiit1 seasoiial chaiiges. MTe restrict ourselves to st.ressing 
lio~v varial~le coiiditioiis may be \vithin aiiy given area. In  June 1953 
tliree vegetatioil areas coiilcl be cliscei-nec1 ~sitliiii the Atlantic water 
inasses ~vliere observatioiis were inade and to a certain exteiit they 
could be correlatecl  vitl li ciirrei2t.s. In  other parts of the Atlaiitic 
svater inasses iii ille Nor~vegian Sea the hydrograpbic coiiclitioiis iiiay 
be even more variable ancl i t  is to be expected that they may inciuce 
a correspoiiciiiig varintioil iii tlie pliytoplanktoii. 

I,iglit, stability and graziiig inay be expected to coiitrol the 
clevelopineiit of the pliytoplanktoii populatioiis ill Atlantic water 
duriiig spriiig ;tiicl sirininer. T h e  availal~le iilvestigatioiis have showli 
Iiow the establishineiit of a certain cleg~ee of stabilizatioii leacls to a. 
quick increase iii the population, .ivliich at this time lias diatoms as 
its inaiii coniponeiit ;ii1c1 importaiit siippleiiieiits of coccolithophorids 
aiicl cliiioflagellates. 

6. Tliree diff'ereilt curi-eiits, apart lroiii tlie Icelaiiclic coastal cur- 
eiit, pass tlirough a sectioii to tlie east of Iceland. T h e  pliytoplaiiktoi~ 
observations liave deiiioilstra~ecl that there are also three corre- 
spoiidiilg vegetation areas, x~~liich, ho~vever, show signs of lateral 
inixiiig between tlie water masses of the currents. 
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Table l.  

Stations . . . . . . . . . . . . . . . . . . . . .  
Date (1953) . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Temperature, "C 

Salinity, "/,, . . . . . . . . . . . . . . . . . .  

borenlir ( f .  co~zcavicot-nis and 
varians included) . . . . . . . .  

Jfifzschia delicatissinza . . . . . . . . . . . .  

Rlzizosolenia hebezata f .  sernisjina . . .  

- stylifor~nis . . . . . . . . . . . . . . .  

Tl~alassiosira gravida . . . . . . . . . . . .  

Depth 

(m) 
o 

10 
20 
30 
o 

10 
20 
30 





Table t .  (cont.). 

Stations . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  Date (1953). 

D i n o f l a g e l l a t e s  : 

. . . . . . . . . . .  Dinofltysis 

. . . . . . . . . . . . . . .  Exuuiaella baltica 

C o c c o l i t h o p h o r i d s  : 

. . . . . . . .  Calciofla&brts caudatus 

pelagicus . . . . . . . . . . . . . . . .  

Small forms not classified . . . .  

Laboea conica . . . . . . . . . . . . . . . . . .  

- strobila . . . . . . . . . . . . .  

Depth / l l I l l 





Table 2 

Stations . . . . . . . . . . . . . . . . . . . . . . . .  
Date (1953). . . . . . . . . . . . . . . . . . . . . 

Salinity, O/,, . . . . . . . . . . . . . . . . . . . . 

-- r1ecipieiz.r . . . . . . . . . . . . . . . . . 

- clensir.r . . . . . . . . . . . . . . . . . . . 

Fragilaria nana . . . . . . . . . . . . . . . . . 

Nitzschia closterium . . . . . . . . . . . . . . 

Thalassiosira gi-auirln . . . . . . . . . . . . . 

- h ~ a l i n n  . . . . . . . . . . . . . . . . . . 

- norrIen.skioelrli.. . . . . . . . . . . . . 

D i n o f l n g e l l a t e s  : 

Exziviaelln Oaltica . . . . . . . . . . . . . . . . . 

C o c c o l i t h o p h o r i d s  : 

A?zt/zosfihaera lobzlstn . . . . . . . . . . . . . . 





. . . . . . . . . . . . . . . . . . . . . . .  

Coccolithits pelagiczrs . . . . . . . . . . . . . . .  

C ~ ~ f a i i o i i t h u s  h~lalinus . . . . . . . . . . .  

O t I i e r  f o r n z s  : 

Clci101nona.r mari7ia . . . . . . . . . . . . . . . .  

. . . . . . . . .  Small formi not clrssilied 

Laboea conica . . . . . . . . . . . . . . . . . . . .  

- slrobila . . . . . . . . . . . . . . . . . . .  

Woodanin conicoides . . . . . . . . . . . . . . .  

Dept11 1 
(m) I 

0 40 i . . l 
20 i 

i 
30 r . j 60 1 20 
0 1 l 000 80 

30 1 
l I 

i ! I 
I 

l ! 1 
0 I 20 . .  i 20 

30 1 
' i 20 

0 : 300 000 1 200 000 1 75 000 
220 000 / 105 000 250 000 

1 400 
30 2 0 . . 
0 20 240 1 340 

3 0 . . . . 
0 

30 1 20 1 80 





Stations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Date(1953) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'Ten~perature, "C. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D i a t o n z s  : 

Asteron~flhalus robzrstzu . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  Chaetoceros atlanticus 

- debilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - clecifliens 

-- densus.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fragilarin nnnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~vitzschia closterizi?n . . . . . . . . . . . . . . . . . . . . . . . . . .  

T/~alnssiosira gravida . . . . . . . . . . . . . . . . . . . . . . . . .  

D i n o f l a g e l l a t e s  : 

Exuuiaella baltica. . . . .  

C o c c o l i t h o r i c l s  : 

Anthosflhaerrl robzlsta . . . . . . . . . . . . . . . . . . . . . . . . . .  

Calciof>a#us cazrdatzi.~ . . . . . . . . . . . . . . . . . . . . . . . . .  

Coccolithzn huxleyi . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- flrlngicus.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  





5 O 

Table 3. (Cont.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stations 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Date(l953) 

. . . . . . . . . . . . . . . . . . . . . . . .  Cystallolithus hyalinus 

O t h e r  f o r m s :  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Chilomonas marina 

. . . . . . . . . . . . . . . . . . . .  Small forms not classified 

Laboea conicn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  Lohmanniella oriifonnis 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Woodania conicoides 

Depth 

(m) 

o 
30 

o 
30 
o 

30 
o 

30 
o 

30 
O 

30 





Stations . . . . . . . . . . . . . . . . . . . . . .  
Date (1953). . . . . . . . . . . . . . . . . . .  

C,~Z«E/OCFIOS atlatzticur 

- oceanzca . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  .hi't.s.zclzin rlelicnti.r.riiilic 

T11nlas.riosira gravida . . . . . . . . . . . . .  



" O and 20 m examiiied 



Stations . . . . . . . . . . . . . . . . . . . . . . . .  
Date (1953). . . . . . . . . . . . . . . . . . . . .  

1 

Depth i 
(m) 1 

Coccolithzcr huxleyi . . . . . . . . . . . . . . . .  

1 i:: l 
Laboen conica . . . . . . . . . . . . . . . . . .  0 I 

30 i 
Woodanza conicoides . . . . . . . . . . . . . . .  O 1 

30 I 



* O and 20 m examinecl 



Statioris . . . . . . . . . . . . . . . . . . . . . .  242 1 241 240 227 
Date (1953) . . . . . . . . . . . . . . . . . . .  / 1 13/6 1 3 / 6  1 3 1 6  716 

. . . . . . . . . . . . . .  Temperaturc, "C 

D i a t o m s  : 

. . . . . . . . . . . .  An$/z$rorci hyflerborea 

. . . . . . . . . . . . . .  L3acteriosiraJi.agilis 

. . . . . . . . . . . .  Chaetoceros furcellatus 

. . . . . . . . . . . . . . . . . .  - socia1i.r 

. . . . . . . . . . . . . . . .  - wighanzi 

Eucamflia zoodiaczir . . . . . . . . . . . . . .  

F~agilaria nana . . . . . . . . . . . . . . . . .  

- oceanzca . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  flitzschia closteririnz 

. . . . . . . . . . . . .  - delicatissinza 

Thalassiosira g~auida . . . . . . . . . . . .  

- nordenskioeldi . . . . . . . . . . . . .  

D i n o f l a g e l l a t e s  : 

Exzruiaella baltica . . . . . . . . . . . . . . .  

Gymnodiniaceae . . . . . . . . . . . . . . . . .  

Depth 

(m) 

o 
10 
20 
30 
o 

10 
20 
30 

o 
30 

o 
30 
o 

30 
o 

30 
o 

30 
o 

30 
o 

30 
o 

30 
o 

30 
o 

30 
O 

30 
o 

30 

o 
30 

o 
30 
o 

30 





Date (1953) . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  Crystallolithus lyalinzts 

O t h e r  f o r n z s :  

Phaeoq~stis poucheti. 

Laboea conica 

Woodania cot~icoides 

Depth 

(m) 

o 
30 
0 

30 
0 

30 

o 
30 
o 

30 
0 

30 





Temperature, "C: . . . . . . . . . . . . . . . .  

Salinity, O/,, . . . . . . . . . . . . . . . . . . . .  

D i a t o m s  : 

. . . . . . . . . . . . . . . . . .  - socialis.. 

D i n o f l a g e l l a t e s  : 

C o c c o l i t h o p h o r i d s  : 





'Table 6. (Cont.) 

Stations . . . . . . . . . . . . . . . . . . . . . . . .  234 1 
Date (1953) . . . . . . . . . . . . . . . . . . . . .  

O t h e r  f o r n z s  : 

Plzaeocystis poucheti 

Laboea conica . . . . . . . . . . . . . . . . . .  





Stations . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  Date (1952) 

Salinity, O/,, . . .  

D i a t o m s  : 

. . . . . . . . . . . . . . . . . . . . .  C/~aetoce7os 

. . . . . . . . . . . . . .  Eucnmjia zoodiaczls 

F~agilaria nana . . . . . . . . . . . . . . . . .  

Nitzschia delicatissima. . . . . . . . . . . . .  

Rhizosolenia hebetata . . . . . . . . . . . . .  
f .  sernisjina . . . . . . . . . . . . . .  

- s&lifonnis . . . . . . . . . . . . . . . .  

Thulassiosira gravida . . . . . . . . . . . . .  

- no? denskiaeldi . . . . . . . . . . . . .  

Thalassiothrix longis.riti7a . . . . . . . . . .  

D i n o f l a g e l l a t e s  : 

Extiviaella baltica . . . . . .  

C o c c o l i t h o p h o r i d s  : 

Anthosl,haera robusta . . . . . . . . . . . . .  

Calciojappus caudatzs . . . . . . . . . . . . .  

Coccolithus huxltyi . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  - pelagiczts 
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Stations . . . . . . . . . . . . . . . . . . . . . . . .  255 2 54 253 
Date (1992) . . . . . . . . . . . . . . . . . . . . .  I 1 24/6 1 24/6 1 24/6 

O t h c r  f o r m s  : 

Chilomonas nzaiina . . . . . . . . . . . . . . . .  

Phacocystis poucr'zeti . . . . . . . . . . . . . . .  

Luboea conica . . . . . . . . . . . . . . . . . . . .  

-- strobila . . . . . . . . . . . . . . . . . . .  

Woodania conicoides . . . . . . . . . . . . . . .  

Dept11 

(m) 

O 
25 

O 
2 5 

O 
25 
0 

25 8 0 i  . . l  

. . 
O l . . 80 

25 l . . . l . . 

. . 

I 

l 

2 000 1 . .  
. . 1 500 1 . . 
. l . l C 

. . 
2 600 1 600 

620 
i i! . y  

180 / . . 80 

i 
. . 1 
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'I'ahle ti. 

Stations . . . . . . . . . . . . . . . . . . . . . . .  
Date (19.52). . . . . . . . . . . . . . . . . . . .  

I )  i ci i o n? r : 

C'lirrctocei or. ntlaizliczr r 

- -  bor en li.^ ( f .  co~icnz~icorizis incl.) 

sin,l,lex var. cnlcitrniis . . . . . .  

1 ) i n o f l a g e l l a t e r :  

I<.~ziviaella baltica . . . . . . . . . . . . . . . .  

C o c c o l i t h o p h o ~  ids : 

ilfithosf~lzaera iobzcsin . . . .  

" 0 and 10 m examinecl 





Stations . . . . . . . . . . . . . . . . . . . . . . . .  
Date (1952). . . . . . . . . . . . . . . . . . . . .  

Laboca conica . . . . . . . . . . . . . . . . . . . .  

- rtrobila . . . . . . . . . . . . . . . . . . .  

Tl/'oodritiicr cotzicoides . . . . . . . . . . . . . . .  

Depth 

(n11 

0 
2 5 
0 

2 5 
0 
25 
0 

2 5 





Stations . . . . . . . . . . . . . . . . . . . . . . .  
Date (1952). . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Teniperature, "C: 

D i a t o m s  : 

. . . . . . . . . . . . . .  C/zaetoceros atlanticus 

-- borealis (f. cotzcnvicornis incl.) . 

. . . . . . . . . . . . . . . . .  - convolutus 

. . . . . . . . . . . . . . . . . .  F~agilaria nana 

Ariizschia closteriutn . . . . . . . . . . . . . . .  

. . . . .  Rhitosoletzia hebetatn f .  .remisJina 

. . . . . . . . . . . . .  Thalassiosira gravirla 

D i t z o f l a g e l l a t e s  : 

. . . . .  Exuvinelln baltica 

C o c c o l i t h o p h o r i d s  : 

. . . . . . . . . . . . .  Afzt/losj)haem robzcsta 

. . . . . . . . . . . . .  Calcio~appzcs caudatus 

. . . . . . . . . . . . . . .  Coccolithzts hzlxlqi 

- pelagicus . . . . . . . . . . . . . . . . .  





i 4 

Table 9. (Csnt.) 

* O and 10 m examined. 

Stations . . . . . . . . . . . . . . . . . . . . . . . .  
Date (1952) ( i 516 

. . . . . . . . . . . . . . . . . . . .  

Depth 
i 

(m) 
O t h e r  f o r m s :  

Chilomonas marina . . . . . . . . . . . . . . . .  O . . . . . . 
. . 

17 O00 
15 O00 

680 
1 380 
2 500 

Small forms not classified . . . . . . . . .  

Laboea conica . . . . . . . . . . . . . . . . . . . .  

Woodania conicoides . . . . . . . . . . . . . . .  
25 i i 500 20 t 2 500 

25 
O 

40 O00 5 O00 2i. 
1260 980 O 

. . 
O 

. . 
55 O00 

. . 
12 O00 





Stations . . . . . . . . . . . . . . . . . . . . . . . .  
Date (1952). . . . . . . . . . . . . . . . . . . . .  

l'emperature, "C: . . . . . . . . . . . . . . . .  

Salinity, "j,, . . . . . . . . . . . . . . . . . . . .  

Depths exaininec1 (m) 

. D i a t o r u s  : 

. . . . . . . . . . . . . .  Clzaetocel-os atlatzticzts 

. . . . . . . . . . . . . . . . .  - furcellatzn 

Fragilaria nalza . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Nitzsclzia closteriu7,~ 

. . . . .  Rhizosolenia hebetnta f .  senzirl,inn 

Tlzalassio.rira grauiila . . . . . . . . . . . . . .  

D i ~ z o f l a g e l l ~ ~ t e s  : 

Exzlviaelln balticn . . . . . . . . . . . . .  

C o c c o l i t h o p h o r i d s  : 

Coccolithzu hztxlej . . . . . . . . . . . . . . . .  





Stations . . . . . . . . . . . . . . . . . . . . . . . .  i 195 196 197 
Date (1952). . . . . . . . . . . . . . . . . . . . .  I / 716 

O t h e r  f o r m s  : 
Chilomo~zas marina . . . . . . . . . . . . . . . .  

Small forms not classifiecl . . . . . . . . .  

Acanthosto?nella . . . . . . . . . . . . . . . . . .  

Laboeu conice . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  I l i o l l n i a  conicoides 

Depth / l 

i ! 
(m) I 

4 

l 
O . . i 1 O0 

25 . . " ! 2500 

820 
2 5 60 

O . 1 020 260 140 
2 5 . . 

O 16 500 l 500 
25 1 . . . . 





D i ? z o f l a g e l l ( z t e s  : 

. . . .  Ei~tuiciella baltica 

Depth 
(rn) 

o 
1 0 
2 5 
0 

10 
2 5 



Table I I .  (Cont.) 

Stations . . . . . . . . . . . .  
Date (1952) . . . . . . . . .  

C o c c o l i t h o -  
p h o r i d s  : 

. . . . . .  Total numbers 

O t h e r  f o r n z s  : 

. . . .  Chilomonns marina 

Small forms not classi- 
fied . . . . . . . . . . . . .  

Lnboea conica . . . . . .  

224 222 220 2 1 9  218 1 213 1 ?::n 1 1316 ) 1316 1216 i 1216 1 1216 i I0/6 

I l l  
l 

I 1 



St . 273. June 24. 1953 . 

D i a t o n z s  : 

Chaetoceros debilir . . . . . . . . . . . . . . . . . . . . . .  
-- decipiens . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . densus 
. . . . . . . . . . . . . . . . . . . . . .  -- Jurcellatzis 

. . , resting spores . . . . . . . . . . .  

. .  reptentrionalis . . . . . . . . . . . . . . . . . . . .  
Lefltoeylindrus daniczrr . . . . . . . . . . . . . . . . . . .  
. 

. . 
mznzinus . . . . . . . . . . . . . . . . . . . . . . . .  

flitzschia closteriunz . . . . . . . . . . . . . . . . . . . . .  
. delicatissima . . . . . . . . . . . . . . . . . . . . .  

Rhizosolenin alata . . . . . . . . . . . . . . . . . . . . . .  
fragilissinla . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  -- hebetata f . .  remispina 
7-halassiosira bioculata . . . . . . . . . . . . . . . . . .  
. . var . rarijora . . . . . . . . . . . . . . .  
. SP . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Centric diatoms not classified . . . . . . . . . . .  
Pennate diatoms not classified . . . . . . . . . .  

D i n o f l a g e l l a t e r  : 

Amfihidi~zium sp . . . . . . . . . . . . . . . . . . . . . . . .  
Ceratium longibes . . . . . . . . . . . . . . . . . . . . . . .  
Cladopyxis claytoni . . . . . . . . . . . . . . . . . . . . . .  
Dinoplysis giani . . . . . . . . . . . . . . . . . . . . . . .  
. nolvegica . . . . . . . . . . . . . . . . . . . . . . .  

Exuviaella baltica . . . . . . . . . . . . . . . . . . . . . .  
Glenodiizizrm lenticula . . . . . . . . . . . . . . . . . . .  
Goiziaulax spinifera . . . . . . . . . . . . . . . . . . . . .  
. tanzarensis . . . . . . . . . . . . . . . . . . . . . .  
. . , cysts . . . . . . . . . . . . . . . . . . .  

Gymnodinium lohina~tni . . . . . . . . . . . . . . . . . .  
. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Gymnodiniaceae . . . . . . . . . . . . . . . . . . . . . . . .  
Gyrodiniunz grenlandicunz . . . . . . . . . . . . . . . . .  
Peridinium brevipes . . . . . . . . . . . . . . . . . . . . .  
. conicoides . . . . . . . . . . . . . . . . . . . . . . .  
. denticulatz~nz . . . . . . . . . . . . . . . . . . . . .  

deflressunt . . . . . . . . . . . . . . . . . . . . . . . .  
globu1u.r var ovatum . . . . . . . . . . . . . . . . .  

.. . var . quanzerense . . . . . . . . . . . .  

. grani . . . . . . . . . . . . . . . . . . . . . . . . . .  

. pallidum . . . . . . . . . . . . . . . . . . . . . . .  
pellucidun~ . . . . . . . . . . . . . . . . . . . . . . .  



Depth in rnetres . . . . . . . . . . . . . . . . . . . . . .  

- jentagonum . . . . . . . . . . . . . . . . . . . . .  
- . . . . . . . . . . . . . . . . . . . . . . . . .  rOSeZ1111. 
- . . . . . . . . . . . . . . . . . . . . . .  triqztetru?n 
- trochoideun~ . . . . . . . . . . . . . . . . . . . . .  

Pl~ulocroma rotut7dafz~nz . . . . . . . . . . . . . . . . . .  

C o c c o l i t h o p h o r i d s :  

Coccolithzrs pelagicus . . . . . . . . . . . . . . . . . .  

O t h e r  f l a g e l l n t e s :  

Chilonzonas nzarina . . . . . . . . . . . . . . . . . . . . . .  
Ditzobyon jellzrcidz~~r/ . . . . . . . . . . . . . . . . . . . .  
Monosiga maritza . . . . . . . . . . . . . . . . . . . . . . .  
Phaeorystis f~oucheti . . . . . . . . . . . . . . . . . . . . .  
Flagellates and inoilades not classified . . . .  

C i l i a t e s .  

dcantlzostonzella, (einpty loricac) . . . . . . . . . .  
Didinium garuzilzr~t~ . . . . . . . . . . . . . . . . . . . . .  
Laboea conica . . . . . . . . . . . . . . . . . . . . . . . . . .  
- emergens . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  - strobila 
- s p  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Loh~nanniella oviJormis . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  - sfliralis 

Parafavella . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- (ernpty loricne) . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ppchocylis 
Sal~irzgella . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- (empty loricae) . . . . . . . . . . . . . . . . . .  

Woodania cotzicoides . . . . . . . . . . . . . . . . . . . . .  
Ciliates not classified . . . . . . . . . . . . . . . . . .  



S t  . 270. June 

Urpth in metres . . . . . . . . . . . . . . . . . . . . . .  l 
I 

. . . . . . . . . . . . . . . . . . . . .  Cliaetoceros borealis 
. . . . . . . . . . . . . . . . . .  -- f . vnrians 
. brevis . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  . concnvicor~zis f . vola?i.r 
. (lebilis . . . . . . . . . . . . . . . . . . . . . . . . .  
. dec3iens . . . . . . . . . . . . . . . . . . . . . . . .  
P (lensus . . . . . . . . . . . . . . . . . . . . . . . . .  
P lrrci~ziosus . . . . . . . . . . . . . . . . . . . . . . .  
P " . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

C' . ' ,o.r~zrtodiscz~.r sp . . . . . . . . . . . . . . . . . . . . . . . .  
Ez~cntnf~ic~ zoodinczls . . . . . . . . . . . . . . . . . . . . .  
I+rr,u ilarin ~~(ztza . . . . . . . . . . . . . . . . . . . . . . . . .  

P Sl3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lcf~~oc j~ l i~~r l r zs  ftiininiics . . . . . . . . . . . . . . . . . .  
jlfi/zschic~ closteriunz . . . . . . . . . . . . . . . . . . . . .  
- delicatissirtla . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  K/iizo.r(~letria alatcr 
- . figilissirna . . . . . . . . . . . . . . . . . . . . .  
- hebetatn f . .  rettzirpina . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . -- f hienlalis 
7/i«Ic1.~siosii~a bioctrlntci var . raripora . . . . . . . .  
- gravida . . . . . . . . . . . . . . . . . . . . . . . .  
-. norrletzskioelrli . . . . . . . . . . . . . . . . . . . .  

TIicrlassiotlivix lotigissitnu . . . . . . . . . . . . . . . . .  
Perinate cliatoms not classified . . . . . . . . . . .  

D i n o j l a g e l l u / e s  : 

Aazphidiniurti sp . . . . . . . . . . . . . . . . . . . . . . . .  
Certrtiz~n? arcticzcni . . . . . . . . . . . . . . . . . . . . . .  
Clcidopyxis claytotii . . . . . . . . . . . . . . . . . . . . . .  
Di?zo/~/gsis grani . . . . . . . . . . . . . . . . . . . . . . .  
Enuz~iaella baltica . . . . . . . . . . . . . . . . . . . . . .  
Goninulax fiarvn . . . . . . . . . . . . . . . . . . . . . . . .  
. cp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G)nitiodinizcn lol~nzanili . . . . . . . . . . . . . . . . . .  
Gymnodiniaceae . . . . . . . . . . . . . . . . . . . . . .  
Gyroditiizlnz grenlandicunl . . . . . . . . . . . . . . . . .  
Paulsenella clzaetocerntir . . . . . . . . . . . . . . . . . .  
Peridinizmz breve . . . . . . . . . . . . . . . . . . . . . . .  

brevibes -- . . . . . . . . . . . . . . . . . . . . . . . .  
. czi~uipes . . . . . . . . . . . . . . . . . . . . . . . .  
--- globulus var . qzta~nereizse . . . . . . . . . . .  
. granz . . . . . . . . . . . . . . . . . . . . . . . . . .  



Table 13 (cont.). 

- minusczilunz . . . . . . . . . . . . . . . . . . . . .  
- pellucirlz~riz . . . . . . . . . . . . . . . . . . . . . .  
-- )yrz;forrne. . . . . . . . . . . . . . . . . . . . . . . .  
- rosezrm? . . . . . . . . . . . . . . . . . . . . . . . .  
- sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Plzalacronza riuldi . . . . . . . . . . . . . . . . . . . . . . .  
Dinoflageliates not classified . . . . . . . . . . . .  

C o c c o l i t h o p h o r i d . ~  : 

Ca~ciojc$jus cnurk~tir.r . . . . . . . . . . . . . . . . . . .  
Coccolitlzzls hzlxlcyi . . . . . . . . . . . . . . . . . . . . . .  
- pelagicus . . . . . . . . . . . . . . . . . . . . . . .  

O t f z e r  J l n g e l l n t c s ,  e t c .  : 

Clzilomonas ~nari~zcz . . . . . . . . . . . . . . . . . . . . . .  
Dislejhanzls s)cczil~l?n . . . . . . . . . . . . . . . . . . . .  
iVIonosiga nzari~la . . . . . . . . . . . . . . . . . . . . . . .  7 O00 8 500 
Pterosjer~ncz spp. . . . . . . . . . . . . . . . . . . . . . . .  4 000 : 3 500 
Flagellates ancl rnoriacles not classifiecl. . . .  20 O00 . 50 O00 

C i l i a t e s  : 

Aca~~t/zo,stonzella . . . . . . . . . . . . . . . . . . . . . . . . .  
- (emilty loricae) . . . . . . . . . . . . . . . . . .  

Laboea conica . . . . . . . . . . . . . . . . . . . . . . . . . .  
- constricta . . . . . . . . . . . . . . . . . . . . . . .  
- enzergens ? . . . . . . . . . . . . . . . . . . . . . .  
- strobila . . . . . . . . . . . . . . . . . . . . . . . .  

Lohnzaniella sjiralis . . . . . . . . . . . . . . . . . . . . .  
Pa~afiuel la,  (empty loricae) . . . . . . . . . . . . . .  
P~~lchocylis , (enlpty loricae) . . . . . . . . . . . . . .  
Salbingella . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Woorlania conicoides . . . . . . . . . . . . . . . . . . . . .  



Table 14 . 

S t  . 265. June 22. 1953 . 

Depth in metres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 30 

Asteromnfllzalzrs hebtactis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ceratazllina bergoni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clzuetoceros a f f  inis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-. atlatzticus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
borealis .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- (lenszls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chscinorlisczis oculzu iridis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. Gtzschia closteriz~nz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. delicatissima . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... 

Iihizosolenia fragilis.rinza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- hebetata f . senzisjinn . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tl~al~~ssiosira bioczclata var . rciripol-a . . . . . . . . . . . . . . . . . . . . .  
- gravi(/a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. Slf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'Ttlalassioill~ i x  longissi~~za . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pennate cliatoms not classified . . . . . . . . . . . . . . . . . . . . . . .  

D i n o f l a g e l l a t e s  : 

Oratizitn a>-cticirliz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. fusus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cladolg~xis claytoni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dinofilysis borealis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. gram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. noruegzca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Exzcuiciella abol-a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
--- billtica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Goniaulax fiarun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Gynzno(1ilziunz lohnzanni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Gymnorliniaceue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gyrorlinium grenlandicunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Peri(1iniunz czlruii, es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- deljressum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- globulzrs var . qzrarnerense . . . . . . . . . . . . . . . . . . . . . . . .  
- islandicum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- latice/>s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- kallidum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- pellucidzmz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- fiyri fornte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Phalanama rotzcndatum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dinoflagellates not classified . . . . . . . . . . . . . . . . . . . . . . . . .  



Table 14 (cont.) . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Depth in metres 

I 
C o c c o l i t h o p h o r i d s  : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coccolitl~us huxleyi 
fielagicus .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Coccolithophorids not classii'ied . . . . . . . . . . . . . . . . . . . . . .  

O t h e r  f l a g e l l a t e s :  

Chilomonas marilza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Distejhanz~s specz~lzrm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ikfonosiga mat iila . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Phaeocystis fioziclzeti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flagellates and iilonades not rlassifiecl . . . . . . . . . . . . . . . . .  

C i l i a t e s  : 

Acant/zostomella. (einpty 109 icae) . . . . . . . . . . . . . . . . . . . . . . .  
Lohinanniella ovifor~nis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . sfiiralis 
Lnboea acz~nziizata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. conzca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  emelgens , . . . . . . . . . . . . .  

strobila . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Woodaizin coizicoicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ciliates not classifiecl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



7kb le  15 . 
St . 197. May 31. 1953 . 

Depth in riietres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clzaetoceros atlmiticus 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - borenlir 

. ci?zctzrs. resting spores . . . . . . . . . . . . . . . . . . . . . . . . . .  

. debilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- decijiens 

. den.rzis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. ter-es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Corethroiz lpstrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cosci~~odiscus ociilus irirli, r 
Fragilariu nana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~lritzsc/cin elostet-iziln 
. delicntissimn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  7halussio~zei?ia tiitzscliioides 
Tlzulnssiosircr biocztlatn var . rurijoru . . . . . . . . . . . . . . . . . . . . .  
. .sj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7hala.rsioth~ix 1otzgir.rinzn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Centric diatoins not classifiecl . . . . . . . . . . . . . . . . . . . . . . . .  
Pennate diatorns not classified . . . . . . . . . . . . . . . . . . . . . . . .  

Clnrlojyxis claytoni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exziviczella bnlticn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gynznoriiiii~c~tz lolznznti~zi 
Gynznoditziacene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gj~mrlitiiui~z gre~ilat~rlicz~liz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Perirliniuuz t~zitzzrsculu111 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . .  pe1ztagoi7uin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

Dinoflagellates not classifiecl . . . . . . . . . . . . . . . . . . . . . . . . .  

C o c c o l i t h o j h o r i d s  : 

Acniztl~oica qziatti.osi,i~zcl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
iJ~zt/~osjlzae~-a ~obz~s ta  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Calciofia/~fius ccizic/alrrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coccolithzrs t~zcxleyi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . fielngiczrs 

Ot I ze1-  f l a g e l l a t e . ~ ,  e t c  . : 
Carieria sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chilonzonas 11 zctritza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bistejhaizzrs sfiecztlzinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i\.la?iosiga niat-ilin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pte~o.sfie~ma sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flagellates and rnonacles not classified . . . . . . . . . . . . . . . . .  



Tnble 1.5 (cont.). 

Uepth in metres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C i l i a t e s  : 

Acanthostomellu, (empty lo? icae) . . . . . . . . . . . . . . . . . . . . . . .  
Laboen enletgens . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . .  
- conicn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- strobiln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- cp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lo/zmanniella ovi f o ~  nu r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- sfiiialis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IUoodatzia conicoicler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ciliates not classified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D e p t h  in metres  l 
D i a t o m s :  

Asteromflhalus robzcstzts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C/~aetoceros atlarzlicus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . corluolutus 
. decifliens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . furcellatus 
. . 

. soczal~s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. wiglznnli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coscinorliscirs czrroatulrrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- escentrictcs? 
Coscinosirr~ polycl7or-da . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fragilaria nann 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nitzschia c le l i ca~i~~ima 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rhizosolenia alata 
T/ialassiosira bioculata var . rr~rijoru . . . . . . . . . . . . . . . . . . . . .  
. gravida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Penilate diatoins n o t  classified . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  Cladoj~yxis claytorzi . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... 
E.Y z~viaella bnltica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gy~~znodirziun lohrnarzni 
Gyirzrzodiniacene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gyrodiniuin grenlandictml . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Perirliniz~m curvifies 
. bzuifles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . tni~ttisculz~nz 
.- j,yrifo l-me? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Phalucroma ruz~di . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dinoflagel lates  n o t  classified . . . . . . . . . . . . . . . . . . . . . . . . .  

Cuileriasp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C;rzilomonas mai im 

Dirtefl/zanr~s ~ec~i l zcr t~  v a r  . octeria?~ics . . . . . . . . . . . . . . . . . . . . .  
Adonosiga mat inn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flagellates and  m o n a d e s  n o t  classified . . . . . . . . . . . . . . . . .  



Table 1 G (cont.). 

~ c p t h  in metres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 1 3 0  

I I 

C i l i a t e s  : [I 
Bcnnthostomella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - (empty loiicae) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lnboea conica 

- enzergens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - strobila 

.- sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lohinanniella ovzyormir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ptyclzocylis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Woodania conicoides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ciliates not classifiecl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



St . 212. June 3. 1953 . 

Depth in metres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
D i a t o n z s :  l 
Bacteriosira f r a g i l i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clzaetoceros atlanticus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. bo~ealis f . concavicorrzis . . . . . . . . . . . . . . . . . . . . . . . . .  
.. colzuolutzls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. debilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- decijiens 
- j5ircellatzts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. socialis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . res ting spores . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. laci~ziosus 
. trtigharni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-- sp . (cf . afjinis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-- SIL (cf . sefilentrionalis) . . . . . . . . . . . . . . . . . . . . . . . . .  

Cosci~zodisczis SP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coscinosira po(yclzor(In . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Eucanzjia zoodiaczts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ETagilaf-in oceanica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . resting spores . . . . . . . . . . . . . . . . . . . . . . . . .  
. nana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Aritzscfzia i/elicatissinza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Poros%ra glacialis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rhizosolenia alata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. heberata f . se?nisfiina . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tha1assiosi1.a bioculata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-- fallax, resting spores . . . . . . . . . . . . . . . . . . . . . . . . . .  
. gravida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  resting spores 
U I~yalina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . norden.rkioeldi 
Thalassiothrix longissinza . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Pennate diatoms not classified 

Dinojiysis grani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exziuiciella baltica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gymnodi~zizinz lolzmn~ztzi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gynznodiniaceae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gyrodiniunl grelllanrliczirn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Peridiniunz 61-euifies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. ~ ~ i r v i j ~ s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. g?-anz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. islandicun~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-- rninusczilun~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Depthinnietres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
i 

.. SP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Phalacroma ~otzlnrlatunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Diiloflagellates not classified . . . . . . . . . . . . . . . . . . . . . . . . .  

C o c c o l i t h o p h o r i d s  : I 

O t l ~ e r  f l a g e l l a t e s :  

Dinobryon pellzrci(l~ctn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Distej~hatzzts sfieculzan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  . var octetzarizls 
. . var . sej~tennrizts . . . . . . . . . . . . . . . . . . . . . . . . .  

:\4otzosi ga mai ina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I'haeocystis f~ozcclzeti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flagellates and monades not classified . . . . . . . . . . . . . . . . .  

Aca~ztlzostonzella~ (empty loricae) . . . . . . . . . . . . . . . . . . . . . . .  
Laboea conica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. st~obila 
- Sl3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lohrnaizniella oviforizir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Patafavella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PQcl~ocyl i~,  (empty lot icae) . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sall~ingella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Woorlatzia conicoides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C i l i a t e s :  I 



Table 18 . 

St . 248. June 15. 1953 

Deptli in nietres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 3 0  

D i a t o m s :  

C/taetoceros atlanticus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . borealis 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  -. concauicol-nis f volans 
. debilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. cleci$iens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. deusus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.. sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coretlzron hystrix 

Ezrcamnjia zoodiaczls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I;1.agilarianana 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hritzsclzia closte~iz~nz 
- delicatissima . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rhizosolenia fragilissirna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tf~alassiosira bioculata var . l-arikora . . . . . . . . . . . . . . . . . . . . .  
- grauida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Centric diatoms not classified . . . . . . . . . . . . . . . . . . . . . . . .  
Pennate diatoms not classified . . . . . . . . . . . . . . . . . . . . . . . .  

D i n o f l a g e l l a t e s  : 

Exztuiaella balticn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Goniazllnx gracilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. spinife/era . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . .  

Gymnodinizlrn loh~7zan?zi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gymnodiniaceae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gyrodirziz~m grenlandiczln~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Peridi~ziunz inin~~sculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- sp .. (cf . grenlandicurn) . . . . . . . . . . . . . . . . . . . . . .  ... 
Ptzalacronza rzcurli . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. .. .  
Dinoflagellates not classified . . . . . . . . . . . . . . . . . . . . . . . . .  

Acantlzoica quattrosfiina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Anthosjhaera robusta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Calciopajjzcs cauda~us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coccolithus hztxleyi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- pelagiczcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crystallolithzis hyalir~us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coccolithophorids not classified . . . . . . . . . . . . . . . . . . . . . .  



Table 18 (con t . ) .  

D e p t h  in n ~ e t r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 1 30 

1 
O t h e r  f l a g e l l a t e s  : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cartet iasp 
Chilomonas rna? i~za . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Distephanzrs spec~tlz~~iz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Monosiga nza? ina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flagellates and  m o n a d e s  n o t  classified . . . . . . . . . . . . . . . . .  

Acantl~ostomella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( e m p t y  loricae) -- . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Didinizrm paruzrlunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Laboea conica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. emergetu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. uestita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. s p  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lohmanniella ouifofornzis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Parafauella, ( e m p t y  loricae) . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Woodania conicoides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Table 19 . 
St . 216. June 4. 1953 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dept11 in inetres 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chaetoceros sp 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F~agilarianana 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nikschia clostei irinz 
'ri~r~lassiotzenza nitzscl~ioides . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Thalnssiosita bioculata var . tar$o>a . . . . . . . . . . . . . . . . . . . . .  
- gravida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Centiic diatorns not classified 
Peniiate diatoms not classified . . . . . . . . . . . . . . . . . . . . . . . .  

D i n o f l a g e l l a t e s  : 

Exuoiczellu baltica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gj~i~~noditziunz lo l~ t~za?~/~ i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gymtzorliniaceae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gyroclinizcaz gtenlandicunl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Peri(linizin2 nzinusculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dinoflagellates not classified . . . . . . . . . . . . . . . . . . . . . . . . .  

Aizt/~osf~haera robic~ ta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C ~ a l l c o ~ ~ a / ~ / ~ ~ c s  cazidat us 

Coccolitlzzls hzocleyi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. pelagiczu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ctystallolitizzcs Iyalitzus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O t h e r  f l a g e l l r r t e s :  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ca? ter in sp 
Clzzlo~izotzns nzu~ 1na . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Distef~hatzz~s rbeczllztin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Monosiga iizai inn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flageliates arid monades not classifiecf . . . . . . . . . . . . . . . . .  

C i l i a t e s  : 

Aca~zthosto~~zellu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(einpty loricae) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Laboea conica 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  enzergens 

Lohmant~iella oviformis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Woodcmia cot~icoides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cilates not classified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



'Fable 20. 

St. 218, June 4, 195:3. 

Depth in metres . . . . . . . . . . . . . . . . . . . . . . . . . .  

D i a t o ~ n s :  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cfzaetoceros atlanticus 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - conuolzrtzls 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - debilis..  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- decif~iei~s 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - fzrrcellat~is 

- - . . . . . . . . . . . . . . . . . . . . . . . . .  resting spores 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - socialis 

.d - . . . . . . . . . . . . . . . . . . . . . . . . .  resting spores 
. . . . . . . . . . . . . . . . . . . . . . . . .  - sp. (cf. septeiztriotzalis) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COscinorlirczcs curuatzllzts 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~\~itzschia closterium 

- delicatissi~~zn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rhizosoleizin alain 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thalnssioneincl ~zitzscI~ioin%s 
. . . . . . . . . . . . . . . . . . . . .  Tl~alcrssio.ri~~n Iiioculntn var. raripora 

- grauido . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - . . . . . . . . . . . . . . . . . . . . . . . . .  resting spores 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - norrlenskioelcli 
- . . . . . . . . . . . . . . . . . . . . . . . . .  resting spores 

. . . . . . . . . . . . . . . . . . . . . . . .  Centric diatoms not classified 
. . . . . . . . . . . . . . . . . . . . . . .  Pennate diatoins not classifiecl. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ai?~j>/ticlitziz/~n SP. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clar l~ /?~x i s  claj~to?ii 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Exz~uiaella baltica 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gy~~zlzoclinizltn lofznznnni 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gynznodininceoe 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gyrorlinizi??~ gre~zlanrlicic~n 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Peridinizi~n g~a~zlnndiczlni 
- f1el6ciduln . . . . . . . . .  ;. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  Dinoflagellates not classifiecl 

C o c c o l i t h o p h o r i d s  : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chiloi~zorzas 17znri1za 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ahnosiga nzn, inc1 

Plzaeogistis poucheti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  Flagellates and monades not classified 



C z l i u t e s  : 

Acnnthostornelln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Laboeri conicn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Loh~naniziella ovifot illis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Woock27zin conicoides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ciliates 11ot classified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



St . 22  l .  June 5. 1953 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Depili in metres 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Achnarithes taet/iala ( ? )  
Anzi,lzi~~ ?.ora IvI~ei-boren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bacleriosil-afi-agilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . resting spores . . . . . . . . . . . . . . . . . . . . . . . . .  

Bidrlz~lf>hia aurito . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C'lzc~etoceros r1ebili.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - j/?-cellatlrs 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - soc~al is  

- - resting spores . . . . . . . . . . . . . . . . . . . . . . . . .  
- wighaini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. sp . (cf . sei, tentriorialis) . . . . . . . . . . . . . . . . . . . . . . . . .  

fir~ca~iz(, in  roo«'iacz~s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.1.ngilaria oceanica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Licrtio~~lzora sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ara'nvicziln gi-citli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - pelrigica 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~\%'tr.i.c/iia closieriuri 

- cielicntirsiriza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... fi-igicla 

- parnrloxa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .re ?.inta 

Plezrrosigrr~rr sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Porosirn glacialis 

T1iala.isiosirn bioczllata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.... .. var . raripora . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  gt-aiiirlrl 
.- - resling spores . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - lIyr1lirzn 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - t~orclenskioeldi 

Pennate cliatoms not classified . . . . . . . . . . . . . . . . . . . . . . .  ' .  

D i n o f l a g e l l a t e s :  

Exiiuiaelin Dallica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Glenodinii~tiz sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gyt~znodit~iz~r~z lolzr~zntit~i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gji~~ztzorlitziacene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Perirliniz~rn DI-eue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. brevipes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

globzllzcs var qunrneren.~e .--. . . . . . . . . . . . . . . . . . . . . . . . . .  
grenlandiczrnz --- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - trziniscz~lzrr~z 
.. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Tab le  21 (cont.). 

Deptil in metres . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 30 

I l 

O t l ~ e i .  f l a g e l l a t e s :  

C~"tiiloirzoi~a.r nlariria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Flagellates not classifiecl 

. . . . . . . . . . . . . . . . .  P'lagellates ancl inoilactes not classifiecl 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LnDoen ei?~eip17s 
Lolin~ri~~iiiella oi~i '~.r>zi.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ciliates not classifiecl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Table 23 . 
St . 255. June 24. 1952 . 

Depth in metres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D i a t o m s :  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ctiaeioceros boren1i.r. 

- debilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- densus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

furcellntu.~ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - . . . . . . . . . . . . . . . . . . . . . . . . .  resting spores 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 1ncinioszts 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - subseczm(lztt 

. . . . . . . . . . . . . . . . . . . . . . . . .  .. sp . (cf . sei>tentrio?lali~-) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L e ~ t o ~ ~ l ' l i ? ~ d t . ~ ~ s  S P  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .hr itzschin cleliccitissinza 
- serinla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rhizosolenia alnta 
Tlzalnssiosircz sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Centric cliatoms not classified . . . . . . . . . . . . . . . . . . . . . . . .  
Pennate diatoms not classifiecl . . . . . . . . . . . . . . . . . . . . . . . .  

D i 1 1 0  f 1 n g e l l n l e . s  : 
Exztoinella baliicn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clenorli1lizii7i lenliczrla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gotzictulnx taiiiarensi.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G ~ I ? L ? I O ~ ~ ~ ~ ~ I O ~ I  borenle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- lolzi~ianni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Gyrodiizizinz grenlnndicun~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Perirliriiirm b1.eui)e.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- cle~~liczilrttzr~t~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - (IeI)~esszll?l 
- globz~l i~s  var . ountzciiz . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- ti-i yitetriinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- il-oclioirlezlm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- Sl3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C o c c o l i t h o p l o r i d s  
Coccolif/iiis pelngicz~. s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O t h e r  f l n g e l l a l e s  : 
11.fo1zo.rigcc ~izaritln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flasellates ancl monades not classified . . . . . . . . . . . . . . . . .  

C i 1 i n t e . r :  
~4ca~z//iostonzella (empty loricae) . . . . . . . . . . . . . . . . . . . . . . . .  
Lnboen conica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  emeqens  
- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cotz.rtricta 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - strobilu 
Ptyctlocylis, (empty lo~iccle) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tintinnus 
Ciliates not classified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Table 24 (cont.). 
I 

Depth in inetrcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 2 5  

. . . . . . . . . . . . . . . . . . . . . . . .  ilccr?ttlio.rtonzello, (empty loricae) 
Lnboeti cot7icci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lohii~nn?zielln oi!$or-i7tis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Salfi i i~gella 
Woorlci?zicr cojricoirles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ciliates not class ifiecl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O t h e i .  f l a g e l l a t e s :  

Clzilonionas ~izarittcc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A4onosiga niariizci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pltaeocystir poztcheti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flagellates and inoriades not classified . . . . . . . . . . . . . . . . .  

1 500 1 000 
1 000 500 

. . r 
80 000 50 O00 



Table 25 . 
St . 248. June 22. l952 . 

D i a t o n l s  : 
C'i~netoceias atlunticm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. borenlis . . . . . . . . . . . . . . . . . . . . .  .. . . . .  .. . . . . . .  
. (lensus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c ..' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , b~tznorliscus ocztlzts irirlir 
Eucain/iiu roorliaczts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fragilnricl nnticl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~vit.zschia c/osle?-iunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ritirosole?zia sQ1iforini.r 
717alassiosira gravirla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77zalas.siotlit-i.? ZotzgiYsii~z(~ 
I'ennate cliatonls not classifiecl . . . . . . . . . . . . . . . . . . . . . . . .  

D i n o  f l a g e l l u l e s  : 
Cercztiutn nrcticzrirz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.xz~viaella nporrt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- bnltica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Gynzizodi~~incene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C+rodinii~iiz gi-et~lanrliczitn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Perirliniuiiz palliillli~z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/4)rzJo~i1ze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. sp . (cf . eloi/gat7lin) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Dinoflagellates riot classiliecl . . . . . . . . . . . . . . . . . . . . . . . . .  

C o c c o l i t h o p h o r i d s  : 
Ant/~osl,/~nera 1.obzr.riri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CalciojnMiu cnzldnttu 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C;Uccolit/lz~s hir.vleyi 

- jelagicirs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Discosi, lznera sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O t / l e ? -  f l ~ ~ g e l l n l e s .  e t c  . : 
C;%ilott~onas ~ilariiiri . . . . . . . . . . . . . . . . . . . .  ... . . . . . . . . . .  
Halosphaem uil-idi. s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
iVfotrosiga rruzrina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flagellates and rnoilacles iiot classifiecl . . . . . . . . . . . . . . . . .  

C i l i a t e s :  
Acanthostotnella. (empty loricae) . . . . . . . . . . . . . . . . . . . . . . .  
Lriboen cotzica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- slrubilo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. cestita ( ?) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. Sl3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lol~~~ia>zniella ovlfotiizis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Woodunia conicoirles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ciliates not classifiecl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
 

.
.

.
 

.
.

.
.

 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
.

.
.

.
.

.
 

.
.

.
.

.
.

.
.

 
. 

.
.

.
.

 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
.

.
.

.
.

.
 

.
.

.
.

.
.

.
.

 
.

.
 

.
.

.
.

 
.
$

 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
.

.
.

.
.

.
 

.
.

.
.

.
.

.
.

 
.

.
.

.
 

..- 
.

.
 

'L
. 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
. 

. 
.

.
.

.
.

.
 

.
.

.
.

.
.

.
.

 
.

.
 

.
.

.
.

 
._... 
.

m
 

.
.

.
.

.
.

.
.

.
.

.
.

.
 .
i
 

.
.

 
.

.
.

.
.

.
 

.
.

.
.

.
.

.
 

. 
. 

.
.

.
.

 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
 

. 
. 

.
.

.
 

.ld
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
. 

.
.

.
.

.
.

 :
u

 
. 

. 
.

.
.

.
.

.
 

&
g

7
2

 
. ... 

.
.

O
 

-
.

.
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
.

.
.

.
.

.
 

.
.

.
.

.
.

.
 

. 
. 

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
 ..- 

.
.

 
. 

. 
O

.
.

.
 

. 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

.
.

.
.

.
.

 
.

.
.

.
.

.
.

 m 
. 

. 
.
o
 

u
.

 
m

 
.

.
.

.
.

.
.

.
.

.
.

.
.

 
.

.
.

.
.

.
 .

.
.

.
.

.
.

.
.

 
.

.
.

 
%

i
n

2
 

6
 

.
C

 
'

X
'

'
 

.
.

.
.

.
 

.
.

.
.

 
.

.
.

.
.

.
 

.
.

.
.

.
 

.
.

.
.

.
 

.
.

.
.

 
.

"
"

/
,

.
C

 
.

'
.

 
-, 

:
.
-
q
 

.
$

 
Y

 
: 

'
O

 
.

.
.

.
 

.
'

Z
 
:c 

,$
F

2
$

 
,. 

S
d
 
*

.
.

.
 

.-.. 
: .$ 

.
.

.
 

.
.

.
 

i
 

.;y
 

.
.

.
.

 
. 

. 
A

:
 

* 
.

.
.

 .c
 .

T
 : 

: 
: 

:
r

.
O

 
.

z
<

~
;

4
 

6
:

:
.

 .
%

-
.

-
c

.
.

 . 
.
3
4
0
 -

.
 

1 
2 

"c, 
.
.
x
-
i
;
 

.
.

e
.

-
.

 .
.

 
.

.
 .
c
 

'
c
 

. 
. - 

=."": 
2 

. 
.

-
 

z
E

c
 
e

.
-

 
k
 
:
5
 

E: 
:

c
,

 
L
.
4
 

2
 
. 

. 
G

.
.

 . 
.

.
?

:
=

.
 .

r
E

-
,

<
 

. 
:

W
 .

S
Y

 
-
3
2
e
.
N
 :<

-$
G

 
- 

w
.

.
 

-
:

Y
 

E 
V
.
i
C
)
 

-
.

 
2 

G
%

 
: 

..E
.=: &.$.g 

2 2 
b 

. 
:.s 

g 
n

2
2

 5
 ,z,.s.s 

,.=
 

u 
u 

- 
5
 
3
 

.
2

 '
&

.
C

"
 

. 
g
z
.
;
q
g
4
i
 

O
 

w
 

..Q 
W

 
s.2

 2
%

 2 
2

-
 

W
 .:: 

" 
..-=

:.-.o
 

2
 

G
i; 

C 
. u 

"
.
 

,
q

 
W

Z
~

~
C

 
U

e
o

y
 

Q
<

 
c
 g

i
$

z
y

s
a

 
,
 

~
,

~
~

,
~

 
w

$
.$

 
S 

%
r

 -
c

2
 

å
<

 X g. 
C

"
 2
 

E e 
6
 

.
.
~

u
z

 
-
-
-
a
u
-
 

9
-

%
.g

.: 
5 

5
 

.*: 
C

 5
5

5
-

~
;

~
 

O
*

 
g 

9
5

?
$

9
 

c
 $

s
-

$
G

-
$

 M
c
.
2
 

n 2
 %

.s,s-$
2

.$
.S

 
q

 
2
 "=

 
4
 3

 G
 
.
2
 .? - .e 

2
s

 
2
 .Z

 
<g 

2
%

~
 

z: 
0
 
u
 

- 
c
 

<
=

 
-

u
 

r
 

o
 

E
i

3
 

6.2 
0
.
g
 

O
 a

<
.s

 
a
9
3
q
.
-
 2
0
2
 

2 g
$

z
s

 
,
u
s
 2 :q

 
e
 -G 

.
-
e
 1 

1 
i 

2
,

s
 l

'
,

 ,s
e

a
$

&
 

1
3

 1 g
$

;?
 

1 
,.-.z

+
S

z
: c

o
c

a
 

e
4
-
e
 

L
 

Q
 G 

6
6
 

~
f

i
i

=
;

~
~

 
Q

4
 3

3
3

3
 

8
4
6
 

+
h

 C
J-G

Q
Q

~
 

e
O

u
 



St . 187. June 5. 1952 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dept11 in nietres 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C11aetoce1-os c~tlalzliczis 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. bo1.ea1i.s 

- . . . . . . . . . . . . . . . . . . . . . . . . . .  . - f co17caaicorr1i.z 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - conoolzrt2ts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... c/cciljicns 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ~i l l i f j lex  

.. . . . . . . . . . . . . . . . . . . . . . . . . . .  .. var . cczlcitrans 

. sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (~oscinosi,. a f~olycl~orrh 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fl-agilaria ~za~ra  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Purosira glacirrlis 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rhizosolelzia alata 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  - lzebetatu f . selnisjina 
. . . . . . . . . . . . . . . . . . . . . . . .  Peririaie cliatoms 11ot classifiecl 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Distej)lialzzis s f ~ e ~ ~ z l t ( 1 1 ~  
. . var . octenmilrs . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l\htzo.riga nzc~rirza 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Flagellates not classifiecl 

. . . . . . . . . . . . . . . .  Flagellates alid rnonades not classified 

. . . . . . . . . . . . . . . . . . . . . . .  ilcanthostomella. ( e n i ~ t y  loricac) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Laboea conica 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Parafaoella. (crnpty loriccle) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Woohl z ia  coriicoide.r 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ciliates not classifiecl 



St . 233. June 15. 1952 . 

Depth iii n~etrcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Clinetoceros C ~ I I U O ~ ~ ~ ~ L I S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Corefl~ron lg i~ t r i x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Iizrcnnzpin roorlincrts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I+ngilnria nalza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
:lritzsclzia closteriunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- rlelicatissin~a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'Tlznlassiosira bioczllntn \7ar . ~ - a r i ) o ~ a  . . . . . . . . . . . . . . . . . . . . .  
Ckniric diatonis not classifiecl . . . . . . . . . . . . . . . . . . . . . . . .  
Peliiiate diatoms not . classifiecl . . . . . . . . . . . . . . . . . . . . . . . .  

Exzivinella balticn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G)inizon'i~zizc~tr borenle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gytiu~orhzitrceae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gy~-o(li~zi~li?z greiilatidicz~i7t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Perirliniir~it de)res.ruit~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. nziniscuhrrt~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IJ1znlircrotizn I-nzlrli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dinoflagellates not classifiecl . . . . . . . . . . . . . . . . . . . . . . . . .  

C ' o c c o l i t h o p h o r i d s  : 

C%ilonzo~z(~s jiza).i)za . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
:Vlorzosign t ~ ~ a r i ~ ~ n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flagellates aiicl inonades not classifiecl . . . . . . . . . . . . . . . . .  

.4cctntl1o.rtoii1ella. (ernpty loricae) . . . . . . . . . . . . . . . . . . . . . . .  
Lnboen conica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lol~t~znti~tielln ouifonnis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pa~<fnuella.  (enipty loricae) . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W o o d a ~ ~ i n  co~iicoiclcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Depth in metres I 30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clzaetoceros rhcipiet~s 
sp (cf breois) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fingilaria nann 
Licmol,hor.nsp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nitzsclzia clostei-iz~nz 
- delicntissimn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~~lzalnssiosira biocz~latn var . rarij~ora . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  Pennate cliatoms not classified 

D i ~ ~ o f l a g e l l a t e s  : 

Exztvinella bnlticrr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gynzt~oditziicfn loi~mantzi 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gynzt~odininceae 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gyroclitziunz grenln~zrliczrn? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I'eridinizrnz nzinziscz~lzcrn 
. . SP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I't~crlacro~na ruzcdi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  Dinoflagellates not classifie<l 

C o c c o l i t h o p h o r i d s  : 

Ciiilonconns marina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Distel~hanzrs s l  eczrlirn7 

A/lonosiga rnnrinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  Flageilates and moilacles not classifiecl 

C i l i u  t c s  : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilcnnfhostotnelln 
(eiilpty loricac) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Laboea colzicn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  erne,;aen.r 

Loli~~za~z~ziella ovifort~zis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Parafavelln, (empty 107-icae) 

M/oorlat~ia conicoides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ciliates not classifiecl 
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. . . . . . . . . . . . . . . . . . . . .  PIlaeovstir pouclleti 
Sfihaer obsis ~pzimosc~ . . . . . . . . . . . . . . . . . . . . .  
Flagellates and monades not classified . . . .  

C i 1 i a l e . r  : 

Acaiztliostoitzelln . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  . (empty loricae) 

I. aboecl conicn . . . . . . . . . . . . . . . . . . . . . . . . . .  
- enzeyens . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . . .. sp (cf comnpres~a) 
Lolzma?~niellu ov~j?onnis . . . . . . . . . . . . . . . . . .  
Pt~1clzocy1i.r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'IZm~ti?z?zo flsis . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M'oodat~ia conicoirles . . . . . . . . . . . . . . . . . . . . .  
CXIiates not cIassifiecl . . . . . . . . . . . . . . . . . .  



Fig. 10. Vegetatioil areas in the Norwegian Sea in June 1952 and 1953. 


