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In line with the IGY and IGC a greaﬁscope of data on com-
pogition and distribution of plankton inrNorth Atlantic was
- collected by Soviet workers.

The qualitative composition and distribution of biomass of
food zooplankton baged on the material collected are mentioned
by Kusmorskaya (1959, 1960), Kenaeva (1960,1962,1963), Yashnov
(1961, 1962)p”v1aa1mirakaya (1962,1964,1965).

The enalysis of the material shows that the food zooplank-

ton is represented,to a great extent,by boreal fauna, Calanus

fimarchicus (Gunner) being its mein component.
3o it geems reasonable to study the seasonal distribution
of the species and time(of reproduction in the area investigated.
Samples of plankton collected in 1line with IGY and IGC on
board R/V Michail Lomonosov (Cruises IT,IV,VII and XI) and S/8

Sebagtopol (b
Plankton was sampled with a small Juday net(height 36 cm)

ruise XIV)are analysed in the paper (Fig.I).

made of sllk'g;ﬁ N 38 from standard horizontal layers atarting
from the depths of 500 or 1000 m upward. 4 total of 810 samples
at 194 stations were obtained. All the samples were treated as
to the number of eggs,,ﬁguplii, males and females, all copepo-
dite stages being counted individually.

Hydrological conditions in the area surveyed are governed

through the interaction of warm Gulf Stream waters and cold

Labrador current. The application of material collected on board
R/V Michail Lomonosov in the autumn of 1958 (Cruilse IV) enabled

Mamaev (1960) to ascertain#’borders among different water masgses
in the central North Atlantic. The application of this chart and
analysis of the data on hydrologic conditions obtained in Cruige
IIhave enabled us to compile a simllar chart for the spring of

1958 (Fig.2) and thisg chart is referred to in the present study

of distribution of plankton.

‘he mouthern border of the mass distribution of Yalanus

finmarchicus in the area is assumed to be the surface 10°¢

isotherm, ife. the constant border of the distribution of boreal

fauna according to data obtained in March—ﬂpril, 1958, To the
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south of the border calanua occurs in negligible numbers and
mainly at lower depths.
The pattern of the diatribution of Calanus in spring is

given with reference to the data obtained in Merch~April 1958 and

March 1960 (Fig.3).

The heaviest abundance (350,000-750,000 specimens :per..
aquare meter of the surface down along the water célumn, which
for the purpose of.conveniepce'ﬁill be further referred to asg
" per- 8q.m") was obgerved on the northérn and northeastern
elopes of the Grand Newfoundland -Bank influenced by the cold
Labrador water masges. The lowest values were registered on the
northern edge of the North Atlantic current (500-2500 epecimens
'per - gq.m)., . '

To the east of 30°W in the subtropical watef messes as
well as on‘thg border of the habitat of Calanus in the North
Atlantic current no reproduction of the épecies was observed

- in the second half of March. At that time Calanus inhabited

mainly the 500-200 m layer. Females and males constituted

10-40% of the population, no eggs or,Nauplii occurring. Sampling

in the western area of the subarctic water masses was made in
the second half of April. Biologically this is believed the
beginning of spring in the area. Males and females constituted

not less than half of the populetion, the counts showed 600 egga

and up to 240 nauplii per cu.m. _
Actually at the same latitude (55°N) the breeding period

of Yalanus on the labrador shelf starts in late May or early'

June (Semenova, 1964),

On the southwestern and southeastern slopes of the Grand
‘Bank the reproduction of Calanus commences in late February
or March. In late March nauplii constituted 80-90% of the po~-
pulation (3,000-4,000 specimens per cu.m)., Of the total cope-
podite stages 75% fell on Stages I-III.

Mass development of Valanug was observed along the whole

eastern slope of the Urand Bank in April, males and females

- constituted less than 10% of all copepodite stages, Stages I-IIJ
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amounting to 80% (Fig.4). A total of 1200 eggs and 900 nauplii
occurred’gg-cubic meter, At the pame time the occurrence of
males and females on the northeaatern slope wes much more
frequent, but young copepodite stages were still rare. On the
northern slope the reproduction only started, males and fema-
les averaged 82%, stages I-IIT - only 4%, the_coupts showed
2,300 eggs and 320 nauplii per cu.m. |

Section "a-~b" started in the North Atlantic current area
{Fig.2, area NA), passed along the eastern paert of the zone of

horizontal mixing (Area 2, HM(L) where the effect of the Labra~

dor current 1s very markedly pronounced. The northern half of
the section was located in the Labrador water messges propar.
‘A gradual movement of the biological‘sprihg from south to north
wag observed along the section. The Grand Bank shallbwﬁ are
distinetive in the general paltern due to their specific con-
ditions.

However, it is not only a latitude that governs fhe biolo-
gical spring's coming. “t the same latitudes the breeding of
Calanus commences in places affected by different water masses
—_— ‘
in different periods.

At section "c-d" the intensive development of Calanus was
observed only in two‘locations [?ig.z, Area HM(LZ) where thé :
waters of the lLabrador current are wedged into the zone of ho-
" rizontal mixing to be under strong influenée of the North At-
lantic current. In the area of wedges the young copepodite sta-
ges constituted about 50% of the all copepodite stages (Fig.4)
and the number of eggs increased %o 1,000~4,000 per cu.m,
whereas in the zone of horizontal mixing which is strongly
affected by the North Atlantic current Z@rga HM(NAzy females
were dominant and only 130-200 eggs per cu.m. were found. Th;
.population in the North Atlahtic water masses proper (Area NA)
congisted mainly of copepodite stage Vi no eggs or nauplii
were found,

lThe bioiogical spring, and therefore other seasons do not

come to different places at the seme time, The evidence can be
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supported by obeervations made at the latitudal gection crossing
the ghallow waters of the Grand Bank and Flemish Cap (Fig.I1,
Section "k-1m),

The section started in the zone of horizontal mixing in-
fluenced by the North Atlantic current, then crossed the Labra-
dor current zone and terminated on the Grand Bank.shallows
occupied by their own waters.

Observatlions made in mid-4pril, 1958 and in March, 1960
showed that the breeding season only stérted in the central
part of the Flemish Cap Bank end on its slopes (Fig.5(I) s
females and males constituted about 85% of the copepodite
stages, but no steges I and It occurred,

The number of eggs of Calanua was inaignificant, only
20-60 per cu.my nauplii were either absent or their number
was 4-T times lower than that of eggs.

When moving toward the Grand Bank shallows the compoaltion
of Calanus displayed merked changes viz. the number of males
gnd females was considerably reduced, young copepodites gra-
dually occurring in ever—increasing'number. In the straits
between the Grand Bank and Flemish Cap, that is in the zone
influenced by the Labrador current the breeding season wag in
full swing: the number of eggs (2,400-3, 500fm3) was 3 or 4 ti-
mes greater than that of neuplii, '

The observations revealed an opposite relation on the
Grand Bank shallows: only 200 eggs occufed in I cu.m., but the
number of nauplii was 5 times as great, Of all the cbpepodites.
stages I-III constituted 91%, stage I amouh%ing to over 50%.
The distribution of Calanus is very pecullar in the area in-
vestigated. 4 small number of eggs occurred both in the cent-
ral Grand Bank shallows and in the Flemish Cap area. However
while in the first case it was associated with much heavier

abundance of nauplii and dominance of young copepodite stages,

in the second came, ag is shown above, males and femalea were

' domlnant This leads to the assumption that no eggs had already
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occurred on the Grand Bank while there were no hatching yet on.
the Flemigh Cgp,

The intensive reproduction of Calanus follows the develop-
ment of phytoplankton (Fig.6). This gaph is compiled according
to Movchan's data (1962). The peak development of phyitoplankton
in the Labrador waterg was always followed by most intensive
reproduction of Calenus, |

In July 1959 some hauls of-zooplankton wére mede mainly
in the 50-~0 m layer, and only at some stations the 100-0 n
or 200-0 m layerswere gampled.

Fig.7 illustrates that Calanus was observed to be most
abundant in the 50~0 m layer (which is alsoc true for spring

time) in thé northeastern Grand Bank area influenced by the
.Iabrador current (500,000-700,000 specimens ..per ﬁ“aq.m) and
b0 the northeast of Flemish Cap (450,000 speoimens),

Mess development of Calanus was observed on the Grand Bank,
Eggs occurred in inaignificant.number while the number of.
‘Nauplii amonted to 5,000-12,000 Per cu.m. Of all the copepodi-
tea 75~98% fell on stage I. To the north of Flemigh Gap.Stages
IIT-IV or II-IV were dominant (82-94%). ¥ggy and Nauplii.eitherI
© Were not present at all in the samples or oceurred in negligible
number (200-~500 specimens per cu.m.), In the mixed watersg af !
the North Atlantic current (to the eagt of the Grand Bank ang
Flemish Cap and on the Fiémish.Cap shallow waters) the sampleg
contained only 10-50 specimeng per-m2 and not more than
. 100 eggs and nauplii per cubic meter., Stages IV eng V con~
stituted 80-90% of all the copopodites in tne area.

In early autwmn (late-september-early November 1961) the
abundance of Cglanyg ranged from 320,000 to 100 specimens pep.
Square meter (Fig.8), The heaviegt abundance was observed in
the vicinity of the sastern and southwestern slopes of the
Grand Bank,320,000 and 107,000 specimené "pPer:: square meter
respectively, The lower values are specific for the aoufh—
western part of the Grand Bank shallows (100-200 specimeng

PeT  gq.m).’
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Similar to the spring observations water masées differed
markedly from one another as to the composition of the popu-
lation_of'Qalanus. On the northern and northeastern edges of
the Yrand Bank shallows influenced by the Labrador water masgesg
the population congisted, in the main, of young forms., Near
the southeastern slope and to the east of the Grand Bank, in
the zone of horizontal mixing of water, the population turned
to wintering.

In early October 1atitu%%l geotion "n-1" was made, It re-
sembled section "k-1" made in spring, but it was more extensive
(Flg.I). On the northern.edge of the Y“rand Bank shallows
Stages I-III constituted over 50% of‘all the copepodites
(Fig.5(2f) nauplil occurred individuaslly. The main atream of
'the Labrador current passed along northeastern part of the
Grand Bank (middle part of the section) Stages I-III consti-

' tuted 90%, the number of nauplii was over 200/m In the cent-
ral part of Flemish Cap and on itg 8lopes, that is, in the

North 4tlantic current waters, the young forms were represented
in negligible number, Stage V and females prevailing, The ‘
winteriné stock (Stages IV and V) accounted for 65-90% on the

southwestern part of the Grend Bank shallows and near itg south-
- western glopes.

The population of Calanus 1nhabited moatly the layers below
100 m, More than half of the population occurred in the off -
bottom layer due to a negative temperature of water both on the
southern and northern edges of the Grand Bank shallows. On Fle-
mish Cap and its slopes almost all the population sank below
100 m. In the areas of lower depths the majority of calanus
preferred the layers below 200 m or even 500 m. Only young forms
occurred on the upper layer. .

Thus by early October 1961 Calanus had already turned to
wintering almost all over the areas investigated, excepting the
zone influenced by-the Labrador water magses,

' In the autumn of 1958 (late October-early December) the

samplea were taken at the game etationa as in spring 1958
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(Fig.I). The heaviest abundance of Calanus (1505000~100,000 spe-
cimens per.: sq.m) wasrdbserved in the area influenced by the
Labrador water masses, viz: on the mnorthern edge of the shaliowé
and northern slope of the Grand Bank (Fig.9), whereas the lower
abundance, as in spring, was registered at the northern edge of
the North Atlantic ourrent (300-400 specimens :per. gq.m),

The high abundance of the population of Calanus in the
Labrador waters cen be explaind, to a considerable extent, by
the availability of young forms., The number of nauplili ranged
from 9,000 to 12,000 per cu.m and Stages I-III amounted to 75%
of éil the copopodites (Fig.10, Section "g-m"),
| Vhile extending tp'the south the percentage of young forms
decreases. Near the eastern slope of the Great Bank (Fig.10,
right) a wintering population was discovered y Stages IV and v
amounting to 96%. This part of the seqtion was placed in the
zone of horizontal mixing. In parallel with changes in the com-
position of the population along the section,the depth where the

. bulk of Calanus occurred alsé changed., In places ﬁhere the
bulk of the population was represented by young forms (qé}hern
slope and northeastern shallows of the Great Bank) concenirations
of Calanus were found in the upper 50 m layer. In the zone of
horizontal mixing the wintering stock sank to-the depth.as low
" as 200 m. The same pattern is known for Section "c-d"., In autumn
mo sharp alternations of water masses were observed as compared
to the spring oﬁ 1958. The abundance and ratios of age groups
were relatively uniform elong the section., Fig,10 (Section "g—p"i
1llustrates the raﬁios of'age;groups on Flemish Cap and its slopes
About 90% of the total copepodites fell on Stages IV and V. The
‘bulk of “alanus occurred in the off-bottom layer on Flemish Cap.
and at the depth of over 200 m on its s8lopeas.
| In the area influenced by the subarctic water masses the
frequency of occurrence did not exceed 10,000 specimens 'per -
-aquare meter, The population conaistad‘mainlylof Stages IV and Vv
and inhabited the layers below 200 m,

'Along the northern edge of the North Atlantic current, at
the extremity of the habitat of legggg, only about 100 speci-l
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mene'occurred'per square meterl Most of them were at Stages IV
and V and inhabit the layerslbelow 200 m,

Thus the population of Calanusg turns to wintering in the area
investigated in October and leaves the upper layers, the excep-
tion ig known for the area 1nfluenced by the Labrador water masses
where a considerable number of copepodite stages I-IIT and
even nauplii occurred till late November,

Conclugions.
The material obtained enables us to come to the following

.‘conciusions. In the Northwest Atlantic Calanus finmarchicus

is distributed in the gubarctic and Labrador water maeees,
that is iﬁf%rea characterized by boreal fauna. Tt is believed
that the southern border of the habitat is the northern edge
of the North Atlantic current where the frequency of occurren-
- ¢ is not more than 109 specimens per. square meter.

The heaviest abundance (up to 750,000 specimens per - .

8q.m including nauplii and copepodite stages I-VI) is observed:

in spring, that is in the period of its mass development in
the area influenced by the Labrador current,

,The 8pring breeding season of Calanug starts southward

.of the Grand Bank &nd gradually extends to the worth in late
February or early llarch., In the subarctic water masgeg at

55°N the breedlng is observed in late Aprll, on the Labrador
shelf in the waters of‘the Labrador current it occurs in late
May or early June,

The reproduction of Calanus starts at the same latitu-
des at different periods, which depends on the peculigrities
of water masses it inhabita.

The development of the second generation ig very iikely
%o start on the Grand Bank in July and on Flemish Cap a little
later. In early October the population turns to wintering all

over the area and sinks to lower layers.

To the northwest of the Grand Bank the second genera-
tion seemsa also to start developing in August, which can
explain the occurrence of young forms observed on the northern

edge of the Grand Bank in October-November,
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