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ABSTRACT

Data from the joint Soviet-Cansdian inventory servey of
the O-group silver haks are presenbted, The research was conducted
by the R/V SRTI-8101 SAULXRASTY on ‘the Scotian Shelf from October
23 through November 27, 19838. Some peculiarities of horizontal
and vertical distribubion of the younga-of-the-year were identi-
fied during the feeding period in 1988. The prelimin&r& total
abundance estimate showed the 1988 year-clags strength to be at

the 1981-~1987 averagme level..
INTRODUCTION

The Scotian silver hake is of great importance for the
international fiéheries. Its stocks vary significantly depending
on the atrenzth of the year-clagses recrulting to the fisheries,
The strength of a year-class can be predicted two yeara in advance
from the O-group fish abundance., Inventory serveys to estimate
the Scotian silver hake O-group abundance have been carried out
annually by the Soviet end Canadian sclentists since 1978.

Ths obtained data are used to estimate the stock size and to -

predict the silver hake catches. llost recent data on the O-group

silver hake disfiribution end abundance in 1988 are presented

in this paper. |
HATERIALS AND WETHODS

The inveniory trawling survey of the O-group Scotian silver
hake was carried out from October 23 to November 17, 1988, at

111 stations (Pig. 1). The survey was based on the standard stre-’




tified random sampling scheme (Grosslein, 1969). Like in 1981-
1987, the IYGPT trawl was used as a fishing gear (Noskov and

Sherstyukov, 1934). The trawling duration was.30 min. at the tow-
ing speed of 3.5 knots. The trawlings were made at night at three

depth levels: near bottom {(2-4 m off the bottom), middle (in the
mid-layer, as a rule) and subsurface (3-5 m under the surface).

To shoot the trawl to a given 1ével the cable echo depth recorder.’
IGEK was used which vwas attached fto the healine. All the data

on the weigﬁt and length distribution of the catches were entered
on the trawl logs. To obtain the quanititative value of  the young
1988 year-class silver hake the data were processaed using standard
methods (Grosslein, 1969; Gasyukov, 1933).

During the survéy of the O-group silver hake, the water tem-
peratures were measured at each station uging the Japenese mecha-
nical bathythermograph, MBT (measurement depth range  0-270 m)
and the expendable bathythermograph, kBT (measurement‘debth range

0-450 m). Similar measurements were taken along the trasects’
(Fig. i}. Bazed on the obgervation data the horizontal temperature
distribﬁtion charts and temperature profiles were drawm.

To determine the young gsilver hake linear déily growth in
1988 the trawlings in the areas of dense concentratidns of the one
gize fish, namely 50-mm in length (southern slopes of the La-Have
Bank, Fig.6) were reiterated after the inventory survey. To cal-
culate the young fish absolute length increment per unit time

the Mine and Xlevezal (1976) formula was used:

Yn - YO
AY = e,
n o

where A Y - mean absolute increment per unit time;
Y - mean length at the end of time interval;
Y - umean length at the start of time interval;
tn- end of time interval;

to- start of time interval.

Trom 23 to 26 November 1988, the vertical distribution of
the O-group silver hake was studied in the gtratified waters of
the La-Have Bank south-eaztern slopeé. The IYGPT fry trawl was

again used as a fishing gear. Trawlings over iwo nights were made
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at the follewing levels: subgurface, near bottom, in the thermocli-
ne leysr, above end under it. Each trawling lasted 30 min, at

the ghip's towing speed of 3 5 knots.’

RESULT3 AND DISCU3SION

Water temperature diétribution

I% is a commonlmowledge that the vertical structuré of
the waters of the Nova Scotia Shelf is characteri;ed by a three-
layerlpattern resulting from mixing of water masses of different
origin (Smith et al., 1978). )

The Scotlan Shalf surface layer is influenced by the cllmatlc
factors, so its temperature field does not reflect the pecullarl—‘
ties of the major hydrodynamic events taking rlace in the area
in various years. This was slsc charscteristic of 1988.°

The intermediate layer is mainly formed by the Labrador
Currsnt waters (3-5°G) infruding énto the shglf from the nertheast.
It is noted for a peculiar thermocliné position. Usually the
thermocline is confined to the depths of 40-55 m although some-
times it can he observed somewhat hlgher, ag it %took place in
1987, for instance (Sigaev et al., 1988). For this reason the 60m
depthrin the intermediate layer was chosen to determin@ the pecu-
liarities of the temperature distribution in that layer {Pig. 24).
As compared to 1987, the temperature field there was characterized
by increased influence.of the Labrador water, edpecially in
the areas west and south of the Sable Island {4-5°C in 1988 and
B-16°( iﬁ 1987).-The intensity 6f the warm slope watgr influx
onto the shelf was also lower than a year before ﬁhich ig confir-
med by the temperature values of these waters along the ghelf
slope. So in 1988 they didn't etceed 99 while 1n 1987 the tempe-—
ratures reached 14-16°C. ,

The near bottom layer is formed by the warm Slope Worth
Atlantic watérs penetrating into the shelf deeps through the deep-

water troughs west of the Sable Shoals. The mechanism of this

" process can be well seen in Fig. 3. The inter-year changes of the

vertical location of thig fongue core are noteworthy. So in 1987,
the core ﬁas located at 130-150 m depths while in 1988 it wes

confined to the depths of 100-120 m. The intensity and depth of
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penetration of the warm tongue in 1988 were pignificéntly greafer
{(Fig. 2B) than in 1987. Besides, the year of 1983 was also chéracu
terized by extensive tongus=s of cold Labpédof water in the upper
pertion of the near boitem layer oriented to the ccﬁtinéntal

slope in the areas of the Browns and La-Have Banks and the 3able
Shoals. As a result, in 1983, the gradient temperature zones

in the'near bottom layer wers obgerved both in the area of ths
main tongue of the werm slope water and along the entire slope.

" Distribution and abundance of the O-group silver hake

Like during the previous two years, the young hake catches
from the largest part of the arsa‘did not excegd 50 sP./haulr
(Sigmev et als, 1988) (Fig.4). The young fish were actuelly absent
from.the areas north ard south of the Sable Island and were found
in insignificant number on the shoals of the Emerald, La Have
end Browns Benks (1-20 sp./haul). Such a distriburion can be
explained by the presence of cold Labrador waters in that area
with the temperatures of 3-5°C (Fig. 2). Denée concentrations
of the young hake (10t to 500 sp./haul) were recorded north of
the Emerald Bank, that ig, in the area with & characteristic warm
tongue of the slope water. Most dense concentrations (501 to
1889 @p./haul) formed a narrow band along the continental slope
between the western and Brownsg Banks, il.e. at the bage of the
warm slope water tongue, where distinet gradient zones with
the temperature of 5-11°C were observed (Fig.2). The analyses of
the young hake distribution relative %o the site depth’(Table 1)
" revealed that their maximum numbers (92% of the total catch) occur-
red ebove the deepwatber parf of the shelf (101-200m), where
the mean catch per trawling was 257 sp. _

Thus, by the survey period, almest all the young hake of
the 1988 year-class (92% of the total catch) had already moved
to deepor part ¢of the shelf in the areas sdjacent to the.Emerald
Deep and continental slobe for winter stay.

" The length of the joungs—of—the~year in thé 1688 catches
varied from 2 to 16 emy, 5.6 cm on the average (Fiz. 5). The com-
parison of the length frequencies and mean values for 1988 with the
data for the corresponding periods in 1983 and 1985 gives .

every reason to suggest that the dates of messive spawning in these
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years coinsided, i.e. in 1988, it took place as usual early in
August (Noskov et al., 1982) in the shallbw waters west of the
Sable Island. The anslysis of chenges of the ratio of the adult
Secotian silver hake maturit& ghages(from the observers data) by
5-day period in 1988 showed that the ovary maturation indices
were the highest on July-1-5 (the stert of mawsive gpawning).
Begides fﬁe hydfographic trangect along the continental slope
oeccupied by the R/V STRLNYA on Jjuly 1-2, 1988 revealed a warnm
tongue of the slope water on the shelf close to” the Emerald Bank
' and Sable Shorls. This.process seems to have promoted the hake
concentrations withdrawal for spawning, which resulted in a aharp
worgening of the fishing conditions.
The quantitafiive values characterizing the daily growth

rate of tha young gilver hake during the 1988 feedinglperiod area .
pregented in Table 2. The abasclute daily linear increment in 1988
wag significantly higher thén in 1987 (0.56 mm/day) comprising
0.70 mm/dey. This\is indicative of more favourable feeding condi=-
" tions for the O-group silvér hake inm 1988. With the fact that |
the absolute daily linear increment in the hake larvae (with
the length of 0.3-22.5 mm) is naﬁurally lower than in the hake fry,
and the embrional period lasats 5—5 days in this gpecies (Nichqié
and Breder, 1927; Coombs and iitchell, 1982) the tentative spawming
date in 1988 can be determinéd. Mean length of the fish in the
middlie of the first half of llevember, cn‘November.T (FPig. 5),'was
56 mm which means that only 76 days would have passed from the ‘
birth date till November 7 if the absolute linear increment -were
0.70 mm/day; but as the incrémeﬁt was lower at the larval stage
the appfopriate period should be taken to be 1-2 weeks longer-up
to 80—96 days. Thué the approximate daﬁe of birch was in the
‘second ten day period of Augﬁst éﬁd the sﬁawﬁing peak took place
in the énd of the first ten day period that month. These calcuia—
tions support fhe idea that the peak of the messive silver hake
gpawning on the Scotian shelf in 1988 occu;réd in the beginning
of August ag ususl . : ' 7

- Durihg the period frem August to September; the newly hatched
hake larvas stay on the spawning beds till thefy stage in the anti-

cyclonié water circulation system.(Sigaev; 1978),8th the fell-winter
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cooling of shallow waters, the youngs-of-the-year move in the
Scotian Current {(Sutcliffe et al.,1976) to the southwest towards
the con;inental glope and mix with the larger fish spawned in
the beginning of the spawning season. The distribution of the
young hake mean length of the 1988 yeaz-clasé (Fig. 6)lis-the
evidence for thi; mechanisgm. |

The obsarvations on verticai distribution of the young silver
hake in November. 1988 yielded the dafa presented in Fig. 7.

In the first night (i), the-c;tches of the young fish neazr the
surface were 18 sp./hadl(flu%tuation range 9-21 gp./haul) on

the average; in the thermocline layer, they were 105 (5&—139) sp/haul
and 337 (300-375) sp./haul n?ar the bottom. In the second night

(B) the catches were 326 sp.?haul {256~396} above the thermocline
layer, 414 Sp./haul (294*535) under this layér and 352 sp./haul
neaf the bottom. Thus, in cone and the same site the youﬁg.fish )
concentrated mainly near the bottom in the first nizht while

during the second nightf ey dispersed evenly throﬁghqut the water
colum as'in 1980 (Koeller, 1981). But generally, thes data obtained
are of great interest and need a thordugh analysis; this informa-
tion algo speaks for the nezd of a further regearch on_the
veriical distribution of the O-group silver hske.

Preliminary calculations of the total abundance of the 1958
year-clasgs young silver heke gave the value at the level of 1983,
1986 and reached 33 x 107 specimens, il.e. the 1988 year-class
strength was at the mean annual 1981-1987 level (Tabie 3).

It ia worth noting that in contrast to fhe‘previous years
the fry trawl used in the 1988 survey of the Scotian Shelf quite
often caught the adult hake in the areas of their usuel concen-
trations {(La Have and Emerald Beging) and didn't cetch them
over the continental slope (fig. B) where the abundant concentra-
tions of the O-group silver hake had been observed.:Such a gepa-
ration of distribution ranges of the young and adult silver hake
of the Scotian pepulation during their feeding period seems
to have contributed to Setting favourgble conditions for formation

of the 1988 year-class O-group abundance (reduced cannibzlism).




CONCLUSION

Ag compered to 1987, in Cctober-November 1é88 tﬁe hydrolo—
gical conditions on the Scotian Shelf were characterizéd by the
increasing effect of the cold Labrador waters in the intermediate
layer and warm slope waters in the near botiom layer, papticularly _
aldqg the continental slcpe between the BrownslBank and Sable
Shoels, which has resulted in fofmation of anh extensive narrow
bend of the gradient zones with the temperatures of 5-11°C. Mazimum
concentrations of the youngrfish rﬁnging between 501 and 1889 ap./
haul which accounted for the 92% of the total catch were obser;ed
in these areas during the inventory surveys. Tﬁe gize composition.
of the young hake (lengzth renge 2-10 cm;'mean-length 5.6 cm) in
the 1988 catches was gimilar to that recorded in 1983 and 1985.

As the messive gparming took place in the begiﬁning of Auguat,
the fish were available for fishing and inveﬁtorx sufvgys. The

7

total abundance of the O~group silver hake (33 x 10 spécimens)
egtimated in Cctober-November 1988 allows to predict two years

in advance that the 1938 year-class will. be of moderate strength.
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‘Table 1
Abundance of O-group gilver hake in fry itrawl catches

relative to depth, 1988

‘ ' T
Depth. m :Total catch, :Mean catch,llumber of empty:Number of
Py ' numberg shaul, nos | hauls y _hauls
. ot A, . n ' % on TTE
O—1OQ 280 2 9 13 42 F 3N 28
1 101~200 15180 92 257 8 13 59 53
201-300 960 6 46 ) 28 21 15

Tofal 16420 100 148 27 24 111 100




Table 2

Growih rate indices for young silver hake in 1988

Observation 'Interval Nunber of flSh Mean length Absolute 11—
- peried *between ~'measured t mm - tnear daily
. 1observaticns, ' ' ., (increment,
, days ' _ ' ) - ymm/day
26,10~ 277 T 48 ,
22.11 27 268 - 67 0.70
31.10- 398 52 .
23.11 23 102 68 0.70
31.10- 124 49
23.11 23 241 68 0.83
Table 3

Abundance indiceg for O-group silver hake in the Scotian

Snhelf arca in 1981-1988

Survej tNumber of Aren cove-'lMean num-'Total 1Stan-'Variation

Year 'area, , hauls red yper of number,dard factor

gtrata -~ - 'sq.mi. Iry per ‘of 'deviat 5.D AA)

"Hos. ! ' 'haul,x young 'tion ' =

. 'Tish, S.D.

[} ] 1 ' . 'X?O spl
1981 53-81 105 22699 501 114 T1 14
1982 60-78 61 14516 - 9 _ 1 1 16
1583 60-78 - 64 15520 233 36 5 10
1884 | 43-81 132 37343 - 2% 11 4 - 15
1885 485-81 113 28579 248 68 46 19
1986 53-81 . 99 225639 146 .33 30 21
1987 53-81 109 25302 79 ) 21 27 34
1988 53-81 111 256502 125 . . 33 23 19
Mean for _ '
1981- - - - 178 40 - -

1987
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Fig. 1. Station grid for the fry trawling survey (23.10.-17.11.1988):

Sta. 41-68-5lope transgect; Sts 60-52-shelf transect.
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Fig. 2. Water temperature distribution at 60 m(A) and 100 m (B)
depths.
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Tig. 3. Vertical water temperature profile along slope trasect (4)

and shelf transect (B).
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Fig. 4. Distribution of O-group silver hake, sp./haul (23.10.~
17.11.1988),
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Fig. 5. Size composition of O-group silver hake (first half of

November) in 1983, 1985 and 1988.
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Fig. 6. Distribution of O-group silver hake; mean length in mm
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Fig. 7. Vertical distribution of O-group silver hake in stratifi

waters: A - 23.-24.11.1988; B - 24-25.11.1988).
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Eig. 8. Silver hake .distribution, sp./haul (23.10-17.11.1988).
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