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In the period from 10 to 21 April 1963, btwo Soviet rescarch
vessels " Academician Knipovich" and " Topseda" participated in
the investigations under the Norwestlant I programme, and in the
period from 1 to 21 July 1963, the " Ac. Knipovich" took part in
the Norwestlant III surveys. In April, V,V. Rossov was in charge
of the surveys and in July the invesiigations were headed by
V. Pakhorukov.

The scope of operations was in line with ithe programme
proposed, except that the R.V. " Topseda" did not fish with the
Stramnin net.

This report is a systematic account of the preliminary
research data collected on beard the vessels " Academician
Knipovich" and " Topceda "™ during the Norwestlant I and III in
1963, 7

Systematuc research data are pregented 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 durlng June- Aupust 1964,

Hydrological Conditions

Water temperature

In April, the distribution of the surface lemperature

was characterized by the presence of a narrow belt of waters
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with thc Temperavurce of nucoubl wcos off Houbl Wenl Greenlapd
and by a considerably.ﬁlder sone wivi Lhe nosubive tomporaio-
res off the Labrador coast. High horisontal gradicenis of water
Lemperature were observed in these areos. '

The surface lemperatures of about 3.50 C prevailed in
the central part of the Davis Strait. The highest temperalures
. ( above ?OG) were recorded in the southern part of the‘section -
along the meridlan from Cape HFarewell.

Vertical gradients of water temperatures were suall in
all the sections ( except the Labrador coast where walers with
a temperature above 2°C lay under the cold waters of the Labra-
dor Current with a temperature below - 1°C ). In the central
part of the Davis Strait the temperature at depths of 1500 -
2500 m was only 0.2 - 0,5°C less than that found at the sur-
face, In the stream of the West~ Greenland Current, well no-
ticeable on all the vertical sections, the temperature was
above 4° G,

In July, the April surface temperatures ( about 0°¢)
were still observed near the coast of South West Greenland.

' In the central part of the Davis Strait end off Labrador the
surface tempera%ures increased by 2.5 ~ 300 and reached 10°C
in the southern part of the section along the meridian from
Cape Farewell and 1°C  npear Central Iabrador. However, the
heating, especially off Labrador, was registered only in the
surface layer, less than 50 m thick, lying over the waters
with negative temperaturés both off South West Greenland and
Labrador and with a temperature of about 5°C in the central
part of the Davis Stralt. At depths above 200 m the waber
temperature did not practically change and was still about
3.5°C, Like in April, the West—- Greenland and Labrador Cur-

" rents were relatively well developed as to their températures
and salinity.

Salinity

After the April survey salinity determinalions wviere
made with the Auto Lab Salinometer in Lowestoft on’ the kind pro-
posal of Dr.,A, Lee. In July,saliniﬁy was determined mainly with
the Jayéo (I.}.C.) Salinometer,but a small number of samples
were titrated by the method of Knudsen. -
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due to the disrepair of the aﬁparatns.
Both in April.and.July, ZOneslof the decreaseq salinity
were observed near Greenland and Labrador. In April, no great
changes in salinity were recorded in the central part of the
. Davis Strait from 2500 m up to the surface, #nd salinity was
'aboﬁt 34.92". On the section along the meridian south of 57°N
5alinity in the surface lgyers was'0.1 - O.EX. lower. In April,
the minimum salinity at the surface off the Labrador coast was ‘
32.8% (near the bottom‘54.5;z;) snd in the Ivigtut area 33,6 %,
In July, & decresse in 3alinit§ b& 0.1 = 0,25, occurred
slmost everywhere in the surface layer in the open part of, the
‘Davis Btrait, but at depths. above 100 m éaliﬁity did ﬁot practi-
‘cal;y change. In the‘period from April to July,. salinity decreased
Ly 0.8 r_1.22£, near Labsador ‘snd the south-western coast of
Greenland due to the ice melting and the overflow from the shores.
Oxygén content wasg detérmined by thé Winklér'é method:
In April, oxygen content at the surface was between 8.3 ml/1
‘ (in the cold waters‘off Greenland énd Labrador);and 6.8 ml/1
(in the sbu?hern part of .the section along 44°W), In the coastal
a?eaé tﬁe content of oxygen at a depth of 100 m was 0.5 - 0.8
ml/1l less tﬁap.near.the surface, whereas in the open sea the
content of oxygen did not almost change with depth, Both at the
sufface and at depths up to 100 m the oxygen content was close
to saturation almost e#erywhere, and the greatest saturation was
observed in the waters of tﬁe 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 photosynthesis resulted in the
increase of the oxygen content by 0.2 -~ 0.4 ml/i in mostlﬁf 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 the Davis .
Strait the content of oxygen decreased gradually ﬁith depth. Near
Labrador and Greenland where the warmer waters were found under the
cold surface waters (like in April) the oxygen content was almost
1 ml/1l less in the 50 = 100 m layer than near the surface.

Unlike the spring period, in July the oxygen contentrin.thc
surface layer exceeded 100% (the maximum content wp to 109% was
observed in the Ivigtut area and up to 11%; off Central Labrador).
The saturation gradually decreased with depth and at 100 m‘it was
between 8%% (in the extreme south~west of the area) and 99% (off
Labrador) .Oxygen content was expressed as a peércentage 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-s. content at the sur-~
face was mainly 8-10 nug-at/l, and the minimum content of silicate~s.
was found in the Ivigtut area (<7 ug-at/l1l),while the maximum one
(>12 pg—at/l) was observed in the Labrador Current and in the
waters of the Irminger Current south of Cape Farewell. The sili-
cate-s. content increased slightly with depth at most stations of
Sections VIII and IX (1 pg-at/l at 100 m), while on Section VII the
silicate-s,. cﬁntent did not almost change with depth.
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In comparison Witﬁ 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-s, content of
about 4-5 ug-at/l prevailed, whereas off the south-western coast

of Greenland Si was practically absent. The greatest silicate-s.
content at the surface was found in the southern part of the secti-
on along the Cape Farewell meridian (> 7 mg-at/l) and near the
Labrador coast (~6 pg-at/l). At 100 m the Si content off South
West Greenland composed about & ug-at/l, in the central part of
the Strait 7-8 Fg—at/l and near the Labrador coast it reached even
14 ug-at/l,
Phosphates

. The content ofP;O4 was determined by the method of Denigés-

tkins. The amalysis of the data obtained showed that the phos-
phate determinations made on Section IX in April were not quite
reliable and therefore these data are not presented in the cor-
responding charts and diagranms,

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

ranged from 0.6 to 1.2 pg-at/l. The changes on the phosphorus
content with depth were insignificant due to the vertical mixing

of waters. I'he decreased content of ; (<1 peg=at/l) was registered
in the southern part of the section along the Cape Farewell meri-
dian and in the Ivigtut area. In the waters of the cqs&afl part of
the Davis Strait and Labrador Current the content of P was above
1 pp-at/l. ~po,
Comparedwith April, in July the content of P decreased sharply

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

times in the greatest part of the area, excluding the area south
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and south-west of Cape Farewell where in some places the content
of P~£%gewhat increased and constituted about 1.2 ug=-at/l). The
minimun content of ;P%%.4 pg-at/1) was recorded in the Ivigtut
and Labrador areas,
' . -POy

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/1l) as
in April. This iﬁdicates thaf the summer biological processes
are not intensive even at this level.
The distribution of the hydrolngical and hydrochemical components

are presented in the applied charts and diagrams,
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Bivlogicul Iavesbijitivie
he biolozical investigatious were carried out alucst ot ali Lhe
jions /at JCTI out of IIJ/ worxel during the cruises upder cle
wiestlant® I and IT1 prosramnes, The number of theiunmples col-
ed is presented in the ‘Lable.
Tahle
Humber of the plankton samples collected duriug tne
investigations carried out under the "“iorwestlant" T

and ITI programmes

Sear t o april 1963 P July 1963
iensen net 42 51
tcelandic High Speed Sampler a2 52
itramin net Co 16 39
;otal number of samples 100 ' T42
;otal number of stations 48 53

The depth to which the stramin net end Icelandic Lish Speed
pler'ﬁere dropped was determined by means of the Kelyin tubes.
stramin net was put to the depth ranging from.38 to II0 m in
sndence on weather and speed of the ship. As a rule, the stramln
was towed 20 minutes with the ship's speed of about 3 knots.

The catches with the stramin net were washed with a weak
aém of water into the JO 1 tank and then the excess of water Waos
sered through the silk No.23/3/.

For the preliminary determination of the OOmPOSition'Of-ZOO—
1ktpn and ichthyoplankton the whole catch was placed in parts
5 the ouvette. The samples were fixated with formalin and hexa-

2. Then the eggs and larvae of fishes were taken fxrom the samples

-
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Gl Loenled separately. The volume of plankton in 211 the sunplea
was delermdaed din il aboard the ship in the measuring cilinders
/by viater displacement/.

cooplankton collected with stramin nets was separéted fron
water by filtration in the laboratory, then dried on the filter pa~
per and welshtened as a whole on the teohinical spales. Then a part
of ZOOplanktbn was talken from the sawmple, number of organisms were
counted and the volume of the whole sample'and of the 30 ninutes!
haul was calculated on ihe basis of the results obtained Ffrom the
study of its part.

e Icelandio ligh Zpeed Sampler/I.H.S3.S./ fastened to the
cable 200 m in length was towed as a-rule for 20 minutes at the
ship's spced of 4-5% knots. when the sea gonditlon was above 3 Bft.,
the Sampler was towed by means of a JO00 m cable due to the lower
ship's speed in the periods of rough weather. Tﬁe zooplankion
sampied with the J.H.5.5. was treated as follows: the volume of

2 in the measuring

samples was checked to amount to JT00 or 250 cm
slass, then after mixing, 5 cm3 was taken with the piston pipette,
the quantity of orzanisms in the part of the sample was determined
and the results werc calculated for the whole sample.

The Hensen net was used to sample zooplankton in the JU0-0 m
layer, and those samples were treated in the same way. The nuaher
of organisms in the catolhes taken with the llenusen net was calcula-

ted in specimens under I ma.

Phytoplankton
The phytoplankton samples were taken from the Nansen bottle at
the request of DUr. Gillbricht. They were fixated with the 20 ;r so-
lution KJ + 8 gr J and 250 gr of HEO.
The phytoplankton composition was dctermined in thezcatches of

thr planikion nets.
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In April, single specimens of the following dlatoms were met:

Thalassiothrix longissima, Poposira sp., Coscinodiscus sp.

In July, the remnants of the Phaeocystis "blooming" were found

.at stations 7,8,I1 off tle south~western coast of Greenland and at
‘stations 39 and 40 south of Cape Farewell,

In July, the diatom development occurred in the Irminger Current,
malnly in the waters of the Atlantic orilgin. The mass development of

Thalassiothrix longissima was observed at stations 25, 44, 45, 47 and

at stations 37, 38 near Cape Farewell /See the route/.

Zooplankton
62 species were found in the composition of zooplankton. The

main mass of z00plankton cousisted of several speoies. Caldnus fin-

marchicus, Oithona similia, Thysanoessa loggicaudat /young/, Themisto

abxssorum /young/ and Limacina retroversa were met at all the-stations,
' In July, a great number of ‘larvae of the following bottom inver~.

tebrates were present 1n the catches taken off the coast of Greenland:

. pluteus Lchinodermata, nauplil of Cirripedia, larvae of Polychaeta

and Gastropoda.

Beside C.finmarchicus and C.hyperboreus, Oikopleura juv.,

Aglantha digitale and Mertensia ovum. were usually found in the UVest-
Greenland Current. .
In April 1963, zooplankton wa§ poar as in winfer and consisted

6f Calanus finmarchicus at stazes Y and YI. Near the southern coast

of Greenland nauplii of CoEeﬁoda were met in plankfon which Indicates
‘the onset of their spring spawning. |

In the peribd from April to_Juiy, the total quantity of zoo-
plankton in the J00-0 m layer was more than IC times greater. The
waters in the north-western branch of the North-Atlantic Current were
richest in the bHilomass of zooplankton while the richest_in the

abundance was the West-Greenland Current where young Calanus finmar-
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chicus occurred in great numbers in July. Young Calanus Ffinmarchicus
vere abundant off Cape Farewell in July due probably to the onsetl of

spawning of the local population of Calanus finmarchicus and the

transportatlon of red Calaius /IJ1-IY-Y gopepodite stages/ into this
area by the waters of the Irminger Curreut. In July, the biclogical
spring was at 1ts height in this area. In July, the spawning of Ca-'

lanus finmarchicus in the deepwater part of the Davis Strait was rather

poor: Calanud in the Y copepodite stage composed over 805 of the po-

pulation. Nauplil and fry of (Calanus finmarchicus /I-III/ were quite

scarce.
In the area of the Davis Strait oovered by our investigatilons

Calanus finmarchilcus started spawning in April in the waters of the

Atlantic origin, then Jin the waters of the West-Greenland Current
heated by the Irminger Current /July/, and much iater its spawnlng
was registered in the central part of the Davis Strait /probably in
August/. ,

Nauplil and the young stages of Copepoda are known to be the
main food of cod and redfish larvae. Thus, the prolonged spawning of

Calanus finmarchicus and their presence in plankton for a long tdmc

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

Euphausiacea Thysanogssa longicaudata were found everywhere /mainly

their young/. In July, especlally great aumbers of Furcvillia-larvae

and Cyrtopila~larvae Luphausiacea were taken.

We considered the distribution of Aglantha digitale by the

catches taken with the stramin net. Great numbers of these medusae
were encountered off the Jreenland shores /4, 6, 7, 39, 40, 55/. At

stations 38, 39 and 23 Aglantha dilgitale of orange colouxr were found,

these specimens constituted about I0%-~o0f the quantity of usual white

arlantha dizitale.,

It is characteristic that more than 50¢% of the samples collected
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coniadned reprecentatives both of cold-water and wavm-water plankton
Loring,
Such o mixed composition of zooplankton 1s typical for all the

subaretio orees.

The tables. of abundance of organisms by stations are given as
appendixesA/number'of_specimens undexr I m2 for the Hensen net and pex
30 minutés' haul for the'stramin het and, Icelandic Plankton Sampler/.

Number of zooplanktoﬁ /1n the cafchesltaken with the llensen net/

1s presented on the charts in ml uuder.I me,in the I00-0 m layer.
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Ichthyoplankton

In the samples céllected in April 1963 with the stramin net the
egss and larvae of the following 7 species were found: c0d,-haddock,
cusk, dab, catfish, sbulpin and lunminescent anchovies,
cod oygs prevailed in the catches while haddook eggs were less
numerous. uggs and larvae of Oother speocles were scarco.
p Cod eggs appeared to be most numerous near the Central Labrador
Shelf. Lgzs at early stages of development /I-11/% dominated there.
4 lot of epzs at later stages /II-II11/ were taken in the South Lab-
rador area. In aApril lanrge quantity of cod eggs at all'stages /I-1Y/
wereé found off the Greenland coast. There the single spccimen of cod
larvae, 4.2 mm in Jength, was taken. |
In aipril in the centrzl part of the Davis Strait and at the
sgction along 44°7 over the oceanic depths egzs were in small numbers.
In the éamples talken with the stramih net and Jcelandic Hlzh
Speed Cawpler in July 1942 e;gs and lar#ae of capelin, luminesceut
anchovy, redfish, sculpin, stripped catfish and halibut were found.
Une specimen of larvae was not determined as to its specles.

wedfish larvae.were most numerous, but the catch per 30 minutes!

‘trawling did not exceed 34 specimens. They wcre I0-19 mm in length.

ialnoﬁt all rediish larvae were round off the south-western coast of
sveenland within 2GO miles {rom the shore.

In the swmaples taken in July no cod eggs and larvae were recor-—
ied.
Juantitative distribution of cod egzs and larvae /in April/ and

redfish larvae /in July/ is shown on Charts 7 and 20.

il /'l .
Stases of eggs development were determined acoording to "Key to

ey

¢he Pelazic Fishes of the Sarvents Sea" by T.L.Pertseva, 1936.
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LIST OF CHARYS abil DLAGRAMS ALLaCHED

NORWeESTLANY I

The route of the I/V " Academician Knipovich" and

" Topseda".

Charts of tempsrature distribution at dépths of O,

50, 100, 200 m /4/.

Charts of salinity distribution at depths of O, 100m/2/.
Chart of dynamic topography 0-1000,
Chart of oxygen distribution at 0 m,
Chart of silicate distribution at O m,

Chart of phosphate disbtribution at O m. _
Chart of the distribution of cod eggs in April 1963 /per
30 min tow with the stramin net /. |

Chart of the quantity of plankton in ml under 1 m® in

the 100~ O m layer in April 1963.
Diagrams of vertical distribution of temperature, salinity,
oxygen and cilicates on Sectionl 9 /4/.
Diagrams of vertical distribution of btemperature,salinity,
oxygen, silicates, phosphates on Section VIII /5/.
Diagrams of vertical distribution of temperature, salinity,

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

NORWESTLAWYT TIX
The route of the R/V " Ac, lnipovich ",
Charts of the distribvution of temperature at depths

of 0, 50, 100, 200 m /4/.
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17.
18.
19.

20.
21.
22,

23.

24.

-15-

Charts of the disiribution of salinity at 0, 100 m /2/,
Chart; of dynamic topography 0-1000,

Chart of {he distribution of oxygen at 0,100 m /27,
Gharts.of silicabes disiribution at O, 100 m /2/.

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

Charts of the guantity of plankton in ml under 1 ma
in the 100-0 m layer ( the Hensen net), July 1963.
Chart of the redfish larvae distribution (per 30 mi-
nutes' tow with the stramin net ) on the 2nd cruise
of the R/V " Academician Knipovich " ( July 1963).
Diagrams o£ the vertical distribution of temperatlure,
salinity, oxygen, silicates, phosPhateé on Sectilon
Ix (5).

Diagrams of the vertical distribution of temperature,
salinity, oxygen, silicates, phosphates on Section
VIII (5).

Diagrams of the vertical distribution of temperature,

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