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on tile USSR Participation in the Investigations 

under the Norwestlant Programme in 1963 

In tile period from 10 to 21 April 1963, two Soviet research 

'lc[wels " Academi(lian Knipovich" and " 'I'opseda" participated in 

the investigations under the Norwestlant I programme, and in 'the 
• period from 1 to 21 July 1963, the" Ac. Knipovich" took pa.rt in 

the I':erwestlant III surveys. In April, V.V. Rossov was in charge 

of the surveys and in July the investiGations were headed by 

V. Pakhorukov. 

The scope of operations was in line with the pro5rar.une 

proposed, except; that the R. V. If Topseda" did not fish with the 

S l;rwlIin ne t;. 

'fhis report is a systematic accowlt of the preliminary 

research data collected on board the vessels " Academician 

Kllipovichlf and " Topceda If during the Norwestlan't; I and III in 

19(';). 

Systematuc research data are presented in the form of 

charts, diagrams, tables as well as of brief description of 

the observed oceanographic characteristics. 

Scientific analysis and conclusions on the results of 

researches will be submitted during June- AUGust '1964. 

HydroloGical Conditions 

Water temperature 

In April, the distribution of the surface temperature 

was characteriz.ed by the presence of a narrow bel J; of waters 
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with the tempo1.''::tI';l.lJ.~C or .~LjOut; .·~C c':':· off 0I'IU~,:'1 IN.::.:;:" l~ Gl''f;t"::l:! ("IJ'I: 

and by a considertl.·LJ]:i ':.' id or ;,:',onc ':,,'.i. ~ .. :;1 the: 1"),1 .. :'.'1. Iii vc 'l;(~rnpOl"a ':l1.

res off the La.brador coast. High h(Jr:L;;;onj,a.1. ,;rntl.ionLs of vm~er 
temperature were observe(l in these areas. 

The surface temperatures of about 3.50 0 prevailed in 
the central part of the Davis Gtrait. 11he hiC;hostbeml'eruLw.'es 

. ( above 7°C) wer", recorded in the southern part of -Lhe section 
along the meri.dian from Cupe ]'are':!c;I.l. 

Vertical gra<liento or "'iuter temperatures were DeJall in 
all the sections ( except the Labrador coast where waters with 
a temperature above 2°C lay under the cold waters of the Labra
dor Current with a temperature below- 1°0). In the central 
part of tho Davis Strait the temperature at depths, of 1500 -

o ' 2500 m was only 0.2 - 0.5 C less tlum that found at the sur-
face. In the stream of the' \Vest- Greenland Ourrent, well no
tice.able on all the'vertical sections, the temperature was 
above 4° O. 

In July, the April surface temperatures (about 0°0) 
were still observed near the coast of South West Greenland. 
In the central part of the Davis Strait and off Labrador the 

, ° ° surface temperatures increased by 2.5 - 3 0 and reached 10 0 
in the southern part of 
Cape Farewell and 1°C 
heating, especially off 

the section along the meridian from 
Dear Central I,abrador. However, the 
Labrador, was registered only in the 

surface layer, less than 50 m thick, lying over the waters 
with negative temperatures both off South West Greenland and 
Labrador and with a temperature of about 5°c in the central 
part of the Davis Strait. At depths above 200 m the water 
temperature did not practically change and was still about 
3.500. Like in April, the West- Greenland and Labrador Our
rents were relatively well developed as to their te,mperatures 
and salinity. 
Salinity 

After the April survey salinity deterl;!inntions v;ere 
made with the Auto Lab Salinometer in Lowestoft on'the kind p..:'o
posal ~f Dr.A. Lee. In July,salinity was detennined mainly with 

the Jayco (I.M.O.) Salinometer,but a small number of samples 
were titrated by the method of Knudsen. 
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due to the diGr(lpair of the apIJaratus. 

Both in April and July, Zones of the decreased salinity 

we,re observed near Greenland and Labl'ador. In April, no great 

chan~es in salinity were recorded in the central part of the 

,Da.vis Strait from 2500 Dl up to the surface, and salinity VIas 

'about )4.9~. On the section along ~he meridian south of 5?ON 

salinity in the surface l.ayel's was 0.1 - 0.2~ lower. In April, 

the minimum sal~ty at the surface off the Labr~dor coast was 

32.8% (near the bot~om 34.5 XII) and in the Ivigtutarea 33.6 y.. 
In JUly,' a decrease in salinity by 0.1 - 0.2% occurred 

almost eve~here in the surface layer in the open part of. the 

'Davis Strait, but at dep~hs.above 100 m salinity did not practi

'cal~y change. In tho'period from April to July" salinity decreased 
. e/ ' 

'1.:y 0.8 .,.1.2//1. near Lab~ador 'and the south-western coast of 

'Greenland due to the ice melting and the overflOW from the shores. 

Oxyssn 

Oxygen content wa~ determined by the Winkler's method. 

In April, oxygen content at the surface was between 8.:; ml/l 

(in tne cold waters off Greenland ruld Labrador) ,and 6.8 mlll 

(in the southern parI; of ,the section along lj.1j.°W). In the coastal 

"reas th~ content of oxygen at a, depth of 100 m was 0.5 - 0.8 

mlll less than near ,the surfaCe, whereas in the open sea the 

content o~ oxygen dld not almost change with depth. Both at the 

surface and at depths up to 100 m the oxygen content VIas close 

to satura.tion almos'~ everYWhere, and '~he -greatest saturation was 

observed in the \'Ia~ers of the West-Greenland Current (up to 103 % 

at the surface), while the least saturation (90-91%) was found 

near the ice edge off Labrador. 
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In July, the development of pJ1otosynthesis resulted ill the 

incl'ease of the oXJc;en content by 0.2 - 0.4 mIll in most ~f the 

areas (except the southern part of the section along 44°W). The 

maximum content of oxygen up to 8.5 - 8.6 ml/l was observed off 

the Labrador coast and Greenland. In the central part of '~he Davis 

Strait the content of oxygen decreased gradually with depth. Near 

Labrador and Greenland where the warmer waters were found under the 

cold surface waters (like in April) tho oxygen content was almost 

1 ml/l less in the 50 - 100 m layer than near the surface. 

Unlike the spring period, in July the oxygen content in the 

surface layer exceeded 100J!i (tho maximum content up to 10~ was 

observed in the Ivigtut area and up to 11~ off Central Labrador). 

The saturation gradually decreased With depth and at 100 m it ,vas 

between 8~ (in the extreme south-west of the area) and 9~ (off 

Labrador).Oxygen content was expressed as a percentage according to 

Fox's tables. 

Silicates 
visually 

The content of silicic acid was/determined according to blue 

silicate- molybdenum complex ( variant of VNIRO ). 

During the April survey. the silicate-so content at tho sur

face was mainly 8-10 fig-at/I, and the minimum content of silicate-fl. 

\7aS found in the Ivigtut area (..:: 7 pg-at/l), while the maximum one 

(>12 /lg-at/l) was observed in the Labrador Current and in the 

waters of the Irminger Current south of Cape ll'arowell. The Ilili

cate-s. content increased sliGhtly with depth at most stations of 

Sections VIII and IX (1 flg-at/l at 100 m). while on Section VII the 

silicate-so content did not almost change with depth. 
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In comparison with April, in July a sharp decrease of the Si 

content occurred due to the intensive development of the biologi

cal processes. In the surface layer the silicate-so content of 

about 4-5 I'g-at/l prevailed, wller,eas off the south··western coast 

of Greenland Si was practically absent. '.rhe greatest silicate-so 

content at the surface was found in the southern parI; of the secti

on along the Cape Farewell meridian (;:;- 7 }lg-at/l) and near the 

Labrador coast (r-6 ~g-at/l). At 100 m the 81 content off South 

West Greenland composed about 4 l'g-at/l, in the central p~t of 

the Strait 7-8 fg-at/l and near the Labrador coast it reached even 

14 fig-at/l. 

Phosphates 
p-

The content of P04 was determined by the method of Deniges-

Ai;kins. ~'he analysis of the data obtained showed that the phos

phate deternunations made on Section IX in April were not quite 

reliable and therefore 'I;hese data are not presented in the cor

responding charts and diagrams. 

In April, tho phosphorus content in the whole 100 m layer 

ranged from 0.6 to 1.2 jJg-at/l. The changes on the phosphorus 

con'tent with depth were insig,nificant due to the vertical mixing 
-POlj. 

of waters. '1'he decreased content of P (<. 1 /"g-at/l) was registered 

in the southern part of the sec'cion along the Cape Farewell meri

dian and in the Ivigtut area. In 'I;he waters of the central part of 
-POlj. 

the Davis Strait and Labrador C'U'ront the content of P was above 

1 IJg-at/L 
-P0lj. 

Co:nparedwith April. in July the content of P decreased sharply 

in the 0-50 m layer (near the surface it decreased almost by ~vo 

times in the greatest part of the area, excluding the area south 
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and south-west 01' Capo Farewoll where in some places the conton"1; 
N4 " " 

of P-somewhat ~lcreased and constituted about 1.2 ~g-at/l). The 
-P04 

minimUlll content; of P (0.4- fAg-at/I) was recorded in the Ivigtut 

and Labrador areas. 
- P04 

In July, at 100 m level the content of P and its distribu-

tion over the area were almost the same (0.7 - 1.2 pg-at/l) as 

in April. This indicates that the sumuner biological processes 

are not intensive even at this level. 

The distribution of the hydrological and hydrochemical componen"t;s 

are presented in the applied charts and diagrams. 
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ile biOloSicCll i')vesti,;atiOtl" "erc carrif;,J out aluu;:;t ;,t :'.11 LIll' 

ions /8.t 101 out of IIJ/ ·.:or;;e:' ·3.'.:1'in.:; til" oru1::H;3 Uil'W,' clw 

'1"Iestlant" I a.nd III l'l'O,;ra,:lmes. '1'he l1U'nuc.r Qf the :J1.::Jples 001-

.ad is p:rcsente<.l in the 'i::1ble. 

l'~tlle --.-
!Jumber of the planlcton samples collected ,lln'i1l8 tile 

investigations ca.rried out under the "ilorwestll'l.ot" T 

and III pro:;ramr.\es 

Gear ;,pril 196) July 196) 

iensen net 42 51 

tcelandic High Speed Salllplor 42 ,. ~ 
;J,," 

;tramin net J6 )9 

;otal number of samples 100 142 

;otal number of stations 48 5) 

The depth to vlhich the stramin net and Icel,tlldic l:1.:;h ::;l'eecl 

?ler 1'Iere dropped was detQ:rmined by means of the Kel.vin tube 8. 

stramin net was put to the depth ran,~in& frolU.)8 to lID In ill 

'ndence On weather and speed of the ship. As a rule, the :>tramin 

was towed 20 minutes with the ship'S speed of about) knots. 

The catches with the stramin net were washed with a weak 

lam of water into the 10 1 tank and then the excess of water ;:10.5 

~ered through the silk No.2)/J/. 

For the preliminary determination of the composition of 200-

lkton and 1chthyoplankton the whole catch was placed in parts 

o the ouvette. The samples were fixated with formalin and hexa-

3. Then the eggs and larvae of fishes were taken from the samples 
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t:vd-J t..,L't..:,I,LI~:d i":;(:l};~.J."J.tuly. ''i'JH: ',{o1 U.uE! of ylt:Ln] ... toLl ~J.l. e.ll the :"\i.11.I~Jlt.::J 

.'nJ.D deteri;lin(:d tn nl abo.':~rt1 the slljp tn the !~lCn.5ur:lng 'uJlindcI's 

/b;r W~ttCl' djsplncflment/. 

Zooplankton colleoted with stramin neto Vias separated from 

Vlater by f'iltl'at:i.on in thf) laboratory, then dried on the filter 1'a.-

pel' and we i;.:;htened as n. vlhole on the teohn:ioill soales. 'l'hen a part 

of zoopl:J.nkton was taken from the sa:nple, number of organj.sro1s I'Illrll 

oounted and the volume of the whole sample and of the )0 ninutca' 

haul Vlaa cillculated on lhe basis of the results obta,inedfrom the 

stucly of its part. 

'.rll" Icelandio High Speed Sampler/I.H.S.S./ fastened to the 

oable 200 m in leneth was towed as a· rule for 20 minutes at the 

ship's speed of 4-5 knots. \'Ihell the sea oondition \vas above) Bft., 

the Sampler 'lIas towed by means of a 100 m oable due to the lower 

ship's speed in the perjods of rough weather. The zooplankton 

sampled with the I.H.~.~;. was treated as follows: the volume of 

samples was checked to amount to 100 Or 250 em) in the measuring 

glass, then after mixillG, 5 cmJ was taken with the piston pipette, 

the quantity of ol'~anisms in the part of the sample vias determined 

and the results Vlere caloulated for the whole sample. 

'Lhe Hensen llet was used to sample zooplankton in the IUG-O m 

layer, and those samples were treated in the same way. The nL.l"lber 

of oreanisms in the catohes takdll with the Hensen net was oalcula-

2 ted in speoimens under I rn-. 

Phytoplankton 

'l'he pliytoplankton salllples Viere taken from the llan:>en bnttle at 

the request of Dr. liillbricht. 'l'hey Vlere fixatetl with the 2G ;.;r :;0-

lution KJ- + 8 g1' J and 250 gr of Il..,O. 
'-

·rho phytoplc.nkton oomposition was dcterminecl ill the·. catches of 

thr) l)lanl,ton m,ts. 
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In April, single speGjJnens of the following diatoms were met: 

~ass iothrix lont;iss tma, Pogos iIa sp., Coscinoclisc'!!!...£j2. 

In July, the remnants of the Phaeoc.ystis "bloomin$" Vlere found 

,at stations 7,8,11 orf the i,louth-western coast Of Greenland and at 

.stations J9 I3.nd 40 south of Cape Farewell. 

In July, the diatom development ooourred in the Irminger Current, , 

mainly in the waters of the Atlantic origin. The mass development of 

Thalassiothrix longiss:lma was observed at stations 25, 44, 45, 47 e,nd 

at stations J7, J8near Cape ~'arewell /See the route/' 

Zooplankton 

62 species were found in the oomposition of zooplankton. The 

main mass 'of zooplaI)kton consisted of several speoies: Cal anus fin

marohicus,' Oithona s1mllis, Thysanoessa IOngioaudtta /young/, Themisto 

ab.ysaorum/young/ and L:tmaoina retroversa were met at all'the'stations. 

In July', a great number of ' larvae of the fOllowing bottOm inver-, 

tebrates were ,present in the oatches' taken off the coast of Greenland: 

, pluteus l~chinodermata, naup111 Of Cirriged1a, larvae of Polychaeta 

and Gastroooda. 

Beside C.finmarchicus and C.h;yperboreus, O:!.kopleura juv., 

lLglantha d1g1tale and Mertens ia O'rulll. were usually found in the i'lest

Greenland' Current. 

In April I9~J, zooplankton wa~ poqr as in winter and consisted 

of ~nus finmarchieus at stages rand Yl. Near the southern coast 

of Greenland naupl1i of CopepOda were met in plankton Which indicates 

the onset of their spring spawning. 

In the periOd frOm April to July, the total quantity of zoo

plankton in the JOO_O m layer was more than 10 t:lmes greater. The 

waters in the north-western !lranch of the North-Atlantic Current were 

richest in the biomass of zooplankton while the richest in the 

abundance "as the West-Greenland Current where youJlS Calanus finmElr-

D 10 
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ohicus oocurred in I,;reat llumbers in July. YOime Calauus f111llla~:l:.£':l~ 

Vlere abundant off Cape Farewell :tn July due probably to the onset of 

spawning of the local popula,t ion of Cal anus finmarohicus and the 

transportation 0;1' red Calu,lUs /III-IY-Y copepodite stal,;es/ iuto this 

area by the waters of the Irminger Current. In July, tue bio10giol1l 

spring Vias at its he iGht in this area. In July, the spawning of .9.!!:- . 

1anus finmarchicus in the deepwater part of the Davis Strait was rath(lT 

pOOr: Calanua in the Y copepad:tte stage composed Over 80t, of the po

pulation. Uauplii and fry of Calanus firunarchicus II-III/ were quite 

scaroe. 

In the a.rea of the Davis Strait oovered by Our invest1gations 

,Cala.nus firuno.roh1cus started spa.wning in April in the wa.te'rs of the 

Atlant io origin, then j.n the waters of the West-Greenla.nd Current 

heated by the IrmwGer Current /July/, and muoh later its spawnillt; 

was registered in the central part of the Davis Strait /probably in 

Augus t/. 

\'Iauplii and the young stages of CopepOda are known to be the 

main food of cod and redftsh larvae. Thus, the prolonged spawning of 

Calanus finmarchicus und their presence in plankton for a. long time 

favoured the feeding of cod and redfish larvae in that area.. Of 

Buphausiaoea Thysanoessa longicaudata were found everywhere /mainly 

their young/. In ,Tuly, especially Great numbers of Fur(;llia-larva.e 

and Cyrtopia-la.rvae Buphausiacce. were taken. 

I'le COnsidered the distribution of ilglantha digitale by the 

catches taken with the stramin net. Great numbers of these medusae 

VIera encountered off the Jreenland shores /4, 6, 7, J9, 4-0 , 55/. At 

stations J8, J9 and 2J Aglantha. diGitale of orange colour were f ounr1, 

these specimens const itute d about 10<;:', of the quant ity of usual vlhito 

ii(;lantha dip:ita.le. 

It is characteristic that more than 50';b of th.e samples oollected 
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U('.,: ·".i,l'>i· ).'(, f>",.:c:o.llt"t'ivc" both of oOld-water Hnd n".rmc-m ... ter plankton 

L 0:"'iI18 • 

:;uoh a r,11xcli cOlOposition of .zooplankton 1s typ:l.cal for all the 

SUl'H:'.rct 10 o.ree.s .. 

Tho tables. of abundance of organisms by stl~t10ns are given as 

appendixes /number of speoimens under 1 m2 for the Hensen net a.nd per 

)0 r,lillutes I haul for the stram:\.n net and. Ie'elandio Planktoll Sampler/. 

Number of zooplankton lin tile oatohes taken with the Hensen net/ 
. 2 

is presented on the charts.in l~l under 1m. in the 100-0 m layer. 
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lchthyoplankton 

In the samples collected in April 196J with the stramin net the 

e ges and larvae of the following 7 spe oie~ vlere found: cou, haddock, 

ousk, dab, catfish, soulpin and luminescent a.nchovies. 

COdet;gs prevailed in the oatches while haddook eggs were less 

numerous. c;<;6s and larvae of other speoies Vlere soaroo. 

Cod eggs appeared to be most nUUlerous nea.r tile Central LabradOr' 

,Shelf. l':;gs at early stages of develo'pr:lcnt II-ll/x dominated there. 

1. lot of eggs at later sta.:;es /II.,.III/ were taken in the South Lab

rallor t~rea. In April la;~Ge quantity pf cod eggs at all st."gell /I-IY/ 

vlere found off the ureenland coast. There the sinJle flpcoimen of cod 

larvae, 4.2 nun in length, Vias taken. 

In ilprH in the centru.l part of the Davis Strait and at the 

scction alone 44°,1 over the ooeanio depths eGGs Vlere in small nwnbers. 

In the samples tallcn with the stramin net and Icelandic lligh 

.3pecd ""'ldpler in July I9qJ 6;';';S and larvae of capelin, luminescent 

<J.U';!lOVY, re(Uish, sculpin, stripped oatfish and halibut were found. 

One specimen of larvae was not determined as to its species. 

;~edfish larvae \lere most IlwnerOus, but tho catch per )0 minutes' 

travilillg did ,lOt exceed J4 specimens. They Vlere 10-19 mra in length. 

,.,lnost all rc(il'ish larvae v'ere :roulld off the sOuth-welltern coast of 

',reenland \"Iithin 200 mile;> from the shore. 

In the SUiJ'pJ.es taken in July no cod eb8s <lnd larvae were recor-

.~i~ d • 

'~uantitativ-e distribution of ood ebbs and larvae lin April/ and 

redfish Luvae !in July/ is shovIU On Charts 7 and 20. 

;:/ 
~'; t:'l..~e G of o~,:;s development were determined .acoording to "Key to 

Lll~ Pel(~.:.;io ji'j~3h.es of the Barents Sea" by T.lhPertseva, 19J6. 
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LI811 Oli' ~;nh .. H;l';.:i ~J:;jJ DII..c;I~u~1G .i'l'l'1\j~0HED 

1'10R'Jr;S'1'LA11'l' I 

1 • 1'he route of the H/V " Academician Knipovich" and 

" 'l'opseda". 

2. Charts of ·~eDlperal;ure distribution at depths of 0, 

50, 100, 200 m /~/. 

3. Char·~s of salinity distribution at depths of 0, 100m/2/. 

~. Chart of dYllamic topOGraphy 0-1000. 

5. Chart of oX'Jgen distribution at ° m. 

6. Chart of silicate distribution at ° m. 

7. Chart of phosphate distribution at ° m. 

8. Chart of the distribution of cod eggs in April 1963 /per 

30 min tow with the stramin net I. 
9. Chart of the quantity of plankton in ml under 1 m2 in 

the 100- 0 m layer in April 1963. 

10. Diagrams of vertical distribution of temperature, salinity, 

oxygen and silicates on Section 9 I~/. 

11. Diagrams of vertical (lis·~ribution of temperature , salinity, 

oxygen, silicates, phosphates on Section VIII 15/. 

12. Diagrams of vertical distribution of temperature, salinity, 

oxygen, silicates, phosphates on Section VII/5/. 

HORiiitSl'LAH'l' III 

'1 j. The route of the H/V" Ac. L:llipovich " 

1~. Charts of thE; disLributi.on of temperature at dep·ths 

of 0, ;;0, 100, 200 III fLt/. 
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'15. Charts 01" the ilir;i.r:LlJutjon of' salinity at 0, 100 m /2/. 

16. Chari; of dynami.c topography 0-1000. 

17. Chart of i;li0 di.:~LJ'iuution of' oX'/gen at 0,100 m /2/. 

18. Charts of silicai;oG dis tribution at 0, 100 m /2/. 

19. Charts of phosphate distribution at 0, .,100 m ·/2/. 

20. Charts of the quantity of plankton in ml under 1 m2 

in the 100·-0 m layer (the Hensen net), July 1963. 

21. Chart of the redfish :).arvae dis·tribution (per 30 mi

nutes' tow with ·the, s tramin net ) on the 2nd cruise 

of the R/V " Academician Knipovich " ( July 1963). 

22. Diagrams of '~he vertical distribution of temperature, 

salinity, 0XYf5en, silicates, phosphates on Section 

IX (5). 

23. Diagrams of the vertical distribution of temperature, 

salini'{;y, oxygen, silicates, phosphates on Section 

VIII (5). 

24. Diagrruns of the vertical distribution of temperature, 

salinity, silicates, phosphates on Section VII(5). 
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