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ABSTRACT

Probable correlation between the variations in abundance for
gilver hake in Div. 4VWX ahd some other Gadidae (pollock in

Div. 4VWX + 5ZC and cod in Div. 2J3KL, 3NO, 4V_W) was studied.
No statistically significant correlation was fBund but during
the 1980's inverse relationship between abundance of silver
hake, cod and pcllock year-clasgsses dominated. Such variations

in abundance can be explained by the influence of the cceanogra-
phic processes running in the Northwest Atlantic. This influence
is a specific one for each species. In scme cases synchronism

of variations for estimates of catch-per-unit-effeort was found
and that fact should be interpreted from different points of
view, i.e. dynamics of stocks and influence of the environmental
factors on accesgsibility of the stocks for fishery should be
taken into account. It is suggested that strong year-classes

of the silver hake population inhabiting the nothern edge of

its distributional arcea must appear in years when positive
temperature ancmalies of the water masses are recorded.

INTRODUCTION

Abundance of gilver hake and other Gadidae in the Canadian
waters ié shown to be sﬁbjucted to gtrong year-to-year variations..
Untill 1977 a =sharp. decrease of abundance could be explainsd
in some cases by unlimited fishery. During the subsequent period
riges and fails in abundance were, possibly, environmentally -
dependent. Thus, it may Be suggested that since 1977 & certain
generality in abundance variations can be ftraced for some fish
species, primarily reléted ones. Both direct and inverse relation—
ships can be observed. An attempt to check the hypothesis is made
in the present paper.

MATERIALS AND METHODS

Abundance indices obtalned during the trawling surveys
between 1977 and 1991, SPA-based eatimates for the game period
aﬁd standardized catch-per-unit-effort estimetes for 1977-1991
were used as initisl data. Cod from Div. 2J3KL (Baird et al.,
7992a), 3N0 {RBaird et al., 1992b), 4VSW (Mohn and Ma¢Eachern, 1992);

and pollock {Annand and Beanlands, 1991) were taken to compare
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them with silver hake (Waldron et al., 1932). Trawling survey
indices and estimates obtained by SPA-methoed for the following

age-groups were compared:

Unit of stock Age, year

Indices of trawling Abundsnce estimates
! gurveys obtained by SPA-method
3ilver -hake, 1 . ' i
4VWX : )
Cod, 2J3KL s 2 3
Cod, 3NO 2 3
Ced, 4VSW 2 2
Pollock, 4VW+5ZC 3 2

Only tatal catch-per-unit-effort estimates were analysed.

RESULTS

Correlation coefficients wefe calculated both for one and
the same year-clusses of gpecies under invéstigation and those
with shift back one or two year-classes relative to silver hake.
It concerned units uflstock found in Subareas 2 and 3., The last ,
was made to take into account later influence of the oceanographic
processes originated in the Northern Scotian 3helf.

Coefficients of correlaticn between the trawling survey
indices ave given in Table 1. It can be seen that though statis-
tically significant édrrelation is absent in all cases exclusion
of the first three years from the analysis resulted in the no-
ticeable increase of the coefficients discussed.

Thus, during the 1980's when according to. the trawling.
survey data silver halke abundance variaticns were clearly pronounced
they were in antiphase (qualitative correlation) to those of other

species ..

Correlation between the abundance estimates for silver hake
and other fish species obtained by SPA method was practically
absent in most cases (Table 2). We may speak about qualitative
correlation only in respect of cod in Div. 3NO (shift back one
year—class) and cod in Div. 4VsW (the same year-classes). When
correlation coefficients were net  less than.0.30 fhe trawling
survey indices were presented graphically (Fig. 1-4). Variation of
the curves confirms the above-mentioned supposition that inverse
correlation between abundance of silver hake and othér species

prevailed during the 1980s.
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It is too early'to speak about prognostic significance of

the results cbiained., Purther research is needed to draw a conclu-

gion. Specifically attention must be paid to the relation between
abundance indices of silver hake and cod from Div. 3O (shift
hack two year-classes).

In Table 3 estimates of catch~per-unit-effort for the species
under censideration are given. The data presented should be-
interpreted from different points of view, i.e. dynamics of stocks
and influence of the envircmmental factors on acceasibility of
the stocks for fishery. Variation of the curves in Fig. 5 allows
to suppose that relatively stable estimates of catch~-per-unit-
effort for cod and péllock‘as compared to those of silver hake
can be explained both by more strong influence of the hydrometeoro-
logical conditions on accessibility of silver heke for fishery
due to the restrictions introduced.in 1977 and more clearly
pronounced natural fluctuations in the species abundance.

The results obtained do not allow to accept or reject the

hypothesis suggested but give ground to think about possible
relationship between dynamics of the Scotian silver hake and
some cother Gadidae sbundance influenced by the ocesgnograpnic pro-
ceszaes running in thé Northwest Atlantic.
DISCUSSI0ON

The problem mentioned was analysed and discussed in many
papers. Baltic herring may be used as a striking demonsiration
of winter temperature influence on the strength of the year-
classes {(Nikolaev, 1958). It being known that strong year-classes
of autumn - and spring-spavming herring followed warm and cold
winters, respectively. The relationship between pericds of the
strong year-classes of haddock, cod and Atlantic ﬁerring in the
Northwest Atlantic between the Grand Banks in the west and the
Barents Sea in the cagt was established by Templeman (19€5).
According to him the relationship found can be explained by the
influence of the Gulf Stream and its.variations. In another
Templeman's paper E1972) the same relationship is marked for the
populations of haddock and cod in the area between the Georges
Bank in the west and the Barents Sea in the east. It is shown‘
thﬁt stronyg year-clusses of the species under discussion appear ,

at the moderateiy low temperature. Lower temperature in the north



and more hign temperature in the south must have an uhfavourable
influence on the sirength of the year-classes. As far as haddock
in the southcfn area of the Grand Banks is concerned its abundance
ig strangly dependent on the climatic changss. The aforessid is
possibly true for the Scotian silver hake and becéomes apparent
in the sharp fluctuations of its abundéncé aver the whole peéiod
of obgervation since 1962, 3ilver hake belongs to the warmmlovingl
gpecies as compared to cod and haddock and is found on the northern
edge of its distributional area. So the gtrong year-ciasses of
the silver heke population under discussion must appear mainly
during the years with positive temperature anomalies.

Beiween 1983 and 1988 when several étrong year—-clagses
of silver hske were recorded (Waldron et al., 1992) positive
anomalies of the ncar-bottom temperature prevailed on the Scotian
Shelf in contrast fto the Gmrges Bank and Labrader areas (Borovkov

and Tevs, 1991; Lrinkwater et al., 1992; Sigaev, 1991).
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Table 1 Correlaticn Between Abundance Indicas for Silver ilale
{Div. 4VHL) Cod (Div. 2J3KL, 30, 4¥3l) and Pollock {Div. 789+
52C). (Deta of trawling sucvays)

. ] r L] .
Unit of TOTTITS T TITT, TS e . Hote
stock 'without any 1979 are exclu-'
'exclusion ' ded 1
‘Cod 2J3KL ©-0.02 - 0,30 The same year-classes
- - g.13 0.04 Shift bacik one yea--
- clasgs
-n o ~0.03 -0.25 Suift back two year-
) clesses
Cod 3NO -0.02 ~-0.18 The same year-classes
- - ~0.09 -0.09 5hift back one year-
. class
- -0.26_, T-D.36 Shift baclk two year-
. classes
Cod 47s¥ -0.22 -0.28 The seme year-clesses
Pollock 4VWI+ -0,22 -0.38 The same yser-classes
SZC

able 2 Jprralation RBetween Abundance of 3ilver Yaxe (Div. #VWK),

ot y ’ LI (=3 kY

Zod (Div. 2J3EL, 3H0, 4¥ei) and Pollock (Div. 4ViXe520Y Year-
Olzsses. {SPa calculation method wes uged;

Unit of ' r [ Tote
atack , 1977-1991% : v
Cod 2J3KL 0.12 The same year-claases
- " - . C.10 S3hift back one year-class
.- ©0.10 Shift back two year-classes
Cod 340 -0.07 The same year-clesses
-" - l ~0.31 Shift vack one year-class
- -0.16 Snift back two ygar-clasdes
Cod.4VSW l =0.19 The same year-classges
Pollock 4¥Vi+ -0.14 The same yeer-clagses

S5ZC

Table 3 Correlaiion Between Standardized Catch-Per-Unit-cifors
fatimabtes for Silver Hake (2J3KL, 3460, 1VsW) and Pollock

{AVIK+35C)
Unit of ! 1977-1991 y 1382, 1290 and
atnok T , without any exclusion , 1991 are sxcluded -
Cod ©0.49 0.73
Cod 0.30 ) .06
 Cod 0.38 0.40

Pollock .23 ) g.29
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Fig. 3. Abundance indices for one and the same year-clasaes of

gilver Hake (Div., 4VWX) and cod (Div. 4VsW).
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Fig. 4. Abundance indices for one and the same year-classes of

gilver hake (Div. 4VWX) and pollock (4VWA+5ZC).
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Fig. 5. Standardized catch-per-unit-effort satimates for silver
hake, pollock and tbree wunits of cod stocka by years.
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