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I. Introduction

Bilver hake is an abundant commercial species in the Nova
‘Scot:l.a area. The stock and oatches of silver hake are subject to
consideral‘ale fluctuations depending on the strength of the year
class recrultment. In order to study the reasons determining the
strength of individual year classes, an lchthyoplankton survey
of the Nova Scotia shelf was conducted in the autumn of 1977
under the joint USSR-Canada Profram. The distribution and sbund-
ance of the silver hake eggs and larvae, as well as hydrological
and feeding conditions were studied. The length of the larvse
in catches ranged betwesn 2 snd 21 mm, the 4 to B mm larvae prev-
a&lling. The number of larvas per haul fluctuated from 1 to 411
spec:l.mena/ma, the majority of the larvae was observed in the area
of the Sable Island shoals.

Material and Methods

The ecological survey of the Nova Scotis shelf was conducted
by SRTM-8024 POTON from 21 Beptember t0'14 October 1977, and
covered the area between 53*30'OW and 64945'0W {fig. 1). Complex
studies were carried out including water temperature measurements
and zoo- and ichthyoplankton pampling made at 162 stations.

Water temjeraturea were messured by means of BT. The iehthyo-
plankton sampling was made with the Bongo sampler (larger model,
gauze net of 0.335 mm mesh size and smaller model, gsuze net of

the 0.570 mm mesh size), the neuston gauze net of the 4.070 mm
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mesh size and the mid-water Isasks-Kidd depreasor net with the
gauze chafer in the codend of the 0.471 mm mesh size. A total
cf 510 ichthyoplankton gemples ware collected.

The zooplankton sampling was made with the amaller model of
Bongo, gauze net of the 0.076 mm mesh size.

The sampling was made at depths of O to 100 m with the haul
duration of 30 min gt the speed of 2.5 knota., At depthe less than
100 m the plankton was sampled from the bottom to the surface.

To date, the ichthyoplankton ssmples collected with the
smaller model of Bongo, gauze net of 0.570 mm mesh size, have
been sorted out. The ‘egga and larvas were picked out of aamples,
counted and measured under the binocular.

The seston hlomass was measured using the volumertrical
method and the zooplasnkbter species composition and sbundance from
Belected stations were determined.
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Fig. 1 . Scheme of stations occupied during the ecological survey

conducted in the ICNAF Ares in Beptember—QOctober 1977.
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II. Results

1. Distribution end abundance of the gilver hake eggs
and larvae

During the survey of the Neva. Bcotia shelf conducted from
21 Beptember to 14 October the eggs were malnly observed in three

areass on the glopes of Browns Bank at depths from 70 to 150 m,
in the Eme;.urald Bank srea at depths from 100 to 200 m, the largest
aggregations being observed in the E.ble Island shallow water at
depths from 50 m and above (fig. 2).
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Mg, 2, Distz:ii;ution of the silver hake eggs (nos. undenr ma) in
Beptember—October 1977.

The distribution of the egge coincldes with the greas inhab—
ited by the silver hake spawning concentrations. Thus, the densest _
concentrations of adult hake in the obgervation periocd eccurred
on the Bable Island shoals ,where the peak spawning took place
in September. The peak spawning on Browns Bsnk fell on August.

During the survey the larvae were observed over larger erea
than the eggs. They were most numerous to the sast of Sable Islend
and in the Fmerald Bank area. Smaller numbers of botk the larvae
and eggs were recorded on Browns Bank (£ig. 3).
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Fig. 3. Distribution of the silver hake larvae (sp. under mz) in
September-Ootober 1977,

A wider larva distribution pattern compared toc that of the
eggs may be attributed to the influence of the current. The number
of eggs under m2 ranged between 1 and 60 with the average of 2.4
eggs under ma. The highest amount was recorded near the Sable
Island shoal and Emerald Bank in Div. 4w with the average of 3.9

2

eggs under n“. On Browns (4x) and Banqueresu (4v) Banks the number

of egges under w2 averaged tc O.4.

The average numbers of the larvae in Div. 4w, 4x and 4v were
20.0, 0.6 and 3.8 specimens under m° respectively, the grand
average amounting to 1C.8 specimens under m2 Tor the whole area.

In the Banquereau Bank area the larva length fluctuated from
3 t0 11 mm, which made up 5.40 on the average. Accordingly,
in the Bable Island shoal the average length was 6.43 mm (2-21mm)
and in the Browns Bank area - 10.14 mm (6-18 mm) (table 1).

As is evident from the table, the largest larvae are observed
in the western part of the area, where the spswning ususlly begins
earlier end the smallest specimens occur in the eastern part,
where the spawning is delayed.

C5



-5 -

The spawning is rather prolonged Judging from the larva
slzes, slnce along with the newly hatched larvae of 2-3 mm the
specimens of 18-21 mm and 25-30 days cld ocour.

Table 1. Body length of the silver hake larvae (mm)
off Nova Scotia in September-October.

Length v 4w 4X

{mm) No. % No. % No. %
2 - - 5 0.5 - -
3 15 10.9 32 3.3 - -
4 26 18.8 112 11l.6 - -
5 43 31.2 239 24.9 - -
6 27 19.6 239 24.9% 6 18.2
7 13 9.4 113 11.7 2 6.1
8 8 5.8 84 8.7 1 3.0
9 3 2.2 51 5.3 6 18.2
1¢ 2 1.4 29 3.0 4 12.1
11 1 0.7 23 2.4 2 6.1
12 - - 15 1.5 4 12.1
13 - - 10 1.0 5 15.1
14 - - 5 0.5 2 6.1
15 - - 2 0.2 - -
16 - - 1 0.1 - -
17 - - 2 0.2 - -
18 - - 1 0.1 1 3.0
19 - - - - - -
20 - - - - - -
21 - 1 0.1 - -
Total 138 100 964 100 33 100
Mean length (mm) 5.40 6.43 10.14

2. Hydrometeoroleglcal conditions

In September the investigation ares was influenced by asome
cyclons, two anti-cyclons and the hurricane "Dorothy™. The winds
of eastern directions (50% of cases), wind force 34 and 5-6
(42% each) were prevalent, the waves of eastern directions (48%),
grade %4, (9~grade scale adopted in the USSR since 1954). The
air temperature ranged between 9.8 end 18.8°C, the atmospheric
pressure varied from 999.5 to 1024,3 mb.

In October the area was influenced by 4 anticyelons from
the Americsn continent and ¢yclons trensferring from the south-
west to the Newfoundlend. In the first half of the month the
winds of southern directions (45%), wind force 34 (53%) and
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over 5 (45%), and the waves of grades 34 (39%) and 5-6(34%) were
Prevalent. The air temperature reanged between 10.8 and 18.0°C,
the atmospheric pressure varied from 1000.6 to 1024.6 mb.

The surface layer is well mixed (fig. 4, 7, 8) and charcter-
ized by more or less stable water temperature ranging between 12
and 15°C. Considerable horizontal temperature gradients of the
shelf and warm occean waters (up to 21°CY are observed over the
continentsl slope. The thermocline iz mainly formed in the layer
of 30=-50 m (figs. 7, 8). In the water temperature distribution
the regions of cold Labrador watera (1-5°C) can be distinguished,
especially along the continental slope in the layer of 50-100 m
(figs. 7,8). In the near bottom layer (bottom = 200 m, fig. 6)
warmer waters (6~10°C) are robserved between the isobaths of 50
and 300 n. Cold waters with the temperstures of 1.9=3.7°C are
observed southward of Sable Island; 1.,8-4.1°C and 1.1-2.8°C are
recorded respectively on Esnguereau Bank and in the inshore
waters off the Nova Scotla.

Fig. 4. Temperature distribution in the surface layer (O m).
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Fig. 6. Temperature distribution in the layexr of 200 m - bottom.
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_ Pig. 8. Vertical distribution of water temperature along 63°00'W.

3.FPlankton

The waters most rich in plankton were obaserved in the Browns

Bank area, where the seston bilomase exceeded 100 g under ne at some
stations (fig. 9). To the north-east of Browna Bank the seston
biomass was distributed more uniformly and fluctusted from 10

to 25 g under m2, sone more dense patches ocourring from time
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to time. On the Sable Island shoals relatively high biomass was
observed, amounting to 25-~50 g under ma. In September and October

the seston blomass averaged to 20.8 g under m2.

A preliminary analyels of the datg from aslected stations
showed that the zooplankton species compositlon on the Nova Bcotia

shelf is rather various and represented by over 50 speclesn.

The cold water dwellers Metridia 1 aga, Iimacina helicins,
the species of the gan. Mic:ocalanus etc., prevailed in Div. 4v.
The species preferring warmer habitat, Calanus helgolandicus,
Paracalanus parvus, Pleuromamma gracilis, Candseim armata ete.,
were observed in the Georges Bank area (Div. 4x) and along the
slope of the shelf. Div. 4w is characterized by the presence of
boreal spgcies. such as Calanus finmarchicus, Metridia lucens,

Centropages typicus, O;thona similis etc., which are especlially
abundant there.

The presence of the nauplii and copepodite atagéa of the

copepods was recorded all over the area.

e i e i

Flg. 9. Dipgtribution of seston biomass (g under m?) in September-
October 1977.
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The specles composltion and asbundance of organ.‘{.sms in the
area of the meximum concentration of the heke larvae westward
of Sable Island are given in table 2. Smaller organisms most
common in the intestines of the hake larvae make up over 80% in
numbers [1] - '

Table 2. Bpecles composition and ebundance of organisms
westward of Bsble Island

Specles % Bp. nos./ma
Cithona sp. cop. 33.6 18210
Nauplil Copepoda 224 12140
Oithona similis 1541 8180
Oithona plumifers 10.0 5470
Contropsges typicus 6.0 3290
Peeudocalanus elongatus 5.9 3230
Copepodit Calaroida 5.3 2900
Calanus finmarchicus C.7 410
Pigces larvae " 0.2 90
Polychaeta 0.1 60
Decapoda 0.1 50
Baglitta sp. 0.1 50
Calanus helgolandicus + - 30
Euphausliacea + 20
Metridia lucens + 10
Amphipoda + 10
Salpa sp. + 10

III. Bummgry

During the ichthyoplankton. survey the surface water temper-
ature ranged between 12 to 15°C. The zones of warmer oceosn wabters
(up to 21°C) and colder Labrador waters (1-5°C) are clearly pron-
ounced over the shelf slope. In the near botbtom layer the temper—-
ature fluctuated from 1.1 to 10.0°C.

Most dense concentraticns of the silver hake eggs were
cbserved in the Sable Island shallow waters (3.9 eggs under PR
Less numerous concentrations (0.4 eggs under ma) occcurred on

Browns and Banquereau Banks, which can be attrivuted to the diatr-

c1t



- 11 -

ibution pattern of the silver hsake spawning aggregations, to their
spawning time and intensity.

The silver hake larvase were sbundant nesr Emerald Bank (20.0
sp. under na). however, less numerous nymbers were recorded near
Banquereau and Browns Baﬁks, 3.8 8p. end 0.6 sp. under ma, resp—-
ectively. The mesn larva lengths were 5.40 mm in Div.V, 6.43 mm
in Div. 4w and 10.14 mm in Div;l.

Maximum aggregations of the seston biomass coincided in
general with the aress of the mass concentrations of the silver
hake larvae. The seston biomass amounted on the average to 20;83
under ma. The zooplankion species composition was rather various
including the boreal species, the nauplii and copepodite stages

of the copepods in numbers.
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