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ABSTRACT
Pogsible influence of pollock, cod end haddock by-catéhes on the
gtatus of the Scotian silver hake fishery was siudied. Success
of the latter was defined baging CPUE estimates. Negative statis-
tically significant dependence between pollock, cod and haddock’
by-catches and silver hake catches per day of fishing was found
throughout the fishing period (data for some years were excluded
from the calculations)}. High negative correlation between cod by-
cateh and stendardized silver hake catches per hour was obtained.
Haddock influence on eatimate of catch-per-unit-effort was insig-
nificant. By-catches of other specles were supposed to be one of
the factors that decreased reliability of the CPUE eatimates ag an
abundance index for the gpecies under investigation.
INTRODUCTION

Some events taking plsce in the gilver hake fighery from
April to June 1992 stimulated me te write this paper. The fishery
-gituation at that time wss exiremely unfevcurable and the fishermen
explained the fact by high pollgck abundance to the south of SMGL.
As a rule by-catch of polleck considerably exceeded the allowable
5% level snd that forced the fishing fleet to search for sreas
with lower abundance cf pollock. Cod and haddeck abundance in the
area was never high within the mentioned period but these species
could limit intensity of silver heske fishery due to the fact thet
their allowable by-catch only accounted for 1%. In this paper an
attempt was made to analyse long-term datas and obtain more reliable
information as to the influence of pollock, cod and haddock by-catches

on success of silver hake fisghery defined by estimateg of catch-

per-unit-effort.
MATERIALS AND METHODS

Yercentage of by-cetch wess calculated ss ralio of pollock,
cod and haddock catches and Soviet silvef hake catches by year,
month and for the whole fishing season. The NAFO statistical
bulletins for 1977-1988 and circular letters for 1990 and paper

by D.Waldron {(1990) conteining dats on the species under discussion




for 1989 were used as @ source of information. Correlation between
by-catches of pollack, cod and hoddock and egtimate of catch-per-
unit-effort for silver hoke wag colculated aug well. IField data on
cgtch values per "vessel-day"” of fishing and stendardized catches
per hour were used ag CPUEB eétimates (Waldron, 1992). When data

on by-catch were not évailable, possibly, due to low abundance of

the species under discussion by-catch was taken t¢ he at 0.01%

level, Symbols ( * or #* ) under the correlation coefficients

indicate gtatistical significance &t 5 and 1% levels, respectively.
KRESULTS AND DISCUSSION

Pield data on silver hske catches per "vegsel-day" of fishing
by year and month are presented in Table 1. Data on by-catch of
pollock, cod and haddock for the same period are given in Table 2.
As it can be seen the leest by-cetch falls o April when silver
hake was cought at the depths often exceeding 200 m. Later silver
hake migrated upwards where abundance and by-catch of polleck, cod
and haddock increased. Relationship between values under discus-
gion can be characterized by the correlation coefficients calculst-
ed baging data mentioned above (Tables 3 and 4).

As far as pollock is concerned a comparstively high correla-
tion coefficient in April does not mean that the species created
the greatest problems for silver heke fishery at that period.

High gilver hake catches and low by-catch of polleck, often coincided
in April. We can not say this in respect of cod and haddock.

On the whole throughout the geason correlstion "without exclusion

of data" wasg weak_in-all cages. However, exclusion of data for

some years regulted in considersble incresse of the correlstion

coefficients for pollock and cod (Table 3). Datg were exsluded only

in those cases when hypothesis of inverse relation between CPUE

estimates and by-catch of this or that species was violated. Though

subjectivity of fhe approach is e;idént we can not deny the fact

that during the rest 11 years negative correlation between silver

hake catches and by-catches of pollock and cod 1s found to be

statistically significant. Due to its extremely low abundance to the

south of SMGL hoddock, possibly, could not seriously influenced

the gilver hake fishery with the exception of July when gilver hake
wes caught at small depths in the vicinity of SMGL. Data presented

in Table 4 corroborate the conclusion on the whole.
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Data.obtained.only give génQral insight into the interactiﬁns
under discusgion. Abundance of the by-catch species varies in 1
different years. Sometimes this variation is cqﬁsiderablé{ It means
that influence of pollock, cod and haddock by-catch on silver hake
catches varies tco. It can be sppposed that high poliockrabundance
resulted in decrease of CPUE estimates in Apfil-May 1992.

‘So far as thig index is one of the input-parameters for the
analytical model used to obtain retrospective estimates of the
silvgr hake stock size the problem of their feliability is ques-
tionable., In this connection CPUE estimates are regarded as sbun-
dance indices for the gpecies under investigation énd studying
factors influencing their precigion becomes of vital importance.
Too low level of allowable by-catch for this or that species can
be one of the factors menticned above and it forces fishing boats
to leave the gregs with good sggregations of silver hake when a
threat to exceed this level becomes evident.
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Table 1 Soviet Silver Hake Catches per "Veasel-Day" of Fishing (t)

Year : Yonth ! Hean catch
' per fisning
' April May . June July ' season
1977 ®.1 25.0 38.5 35.4 3.3,
1978 20.3 16.8 17.1- 26.9 23.5
1979 21.8 25.9 25.8 36.5 27.4
1980 22.8 20.6 21.0 2.7 20.9
1981 14.1 27.9 22.9 30.6 26.6
1982 49.7 37.9° 3.4 3.9 3.2
1983 37.8 33.9 21.3 14.3 30.5
1984 . 44.8 4.3 35.8 43.1 38.4
1985 41.9 42.2 33.2 40.5 38.9
1986 - s0.2 42.0 42.4 44.3
1987 49.2 37.0 34.6 12.3 32.6
1988 43.8 40. 4 33.5  15.3 36.8
1989 44.0 44.0 34.7 31.0 40.7
1990 36.1 24.1 25.6 33.0 24.5
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Toble 2 By-catches (%) of Pollock; Cod end Haddock for the Soviet Direct Silver
Hake Fishery between 1977 end 1990

T YOI R —— iT. W Tonora ! HadTook .
YeAr {Xpril | May June |Juiy ;99880 April | Way | JunejJuly ;9€8soniipril | May | June | July ' Sesson

1977 0.4 1,7 0.1 0.0 c.4- g.1- 0.2 0.0 0.2 0.3 9.1 0.1 0.1 0.0 0.0
1978 0.4 1.3 1.2 0.9 1.1 6.1 0.5 “0.1 0.1 c.5 0.0 0.0 0.1 0.1 0.3
1979 ~ 0.4 5.4 C.4 0.8 2,2 0. 0.2 0.7 3. 1.5 0.0 0.3 0.2 0 g 0.2
1980 8.0 5.7 2.0 0.3 2.3 0.1 9.7 1.3 1.2 1.0 0.0 0.4 0.6 .9 0.6
1981 7.9 7.9 ©C.9 0.6 0.9 c.0 0.1 2.8 1.6 1.5 0.0 0.1 1.0 0.3 0.4
1982 0.0 0.9 0.4 0.7 0.6 0.0 c.1 0.2 0.0 c.1 8.0 0.1 0.1 C.1 C.1
1983. 0.3 1.5 0.1 0.0 0.8° 0.3 1.0 0.6 0.0 0.7 0.2 0.6 0.9 0,0 0.6
1984 0.0 0.2 0.3 0.1 0.2 0.0 0.1 0.1 0.3 0.2 c.C 0.1 0.5 0.2 0.3
1985 0.0 1.5 0.7 0.1 0.6 Q.0 0.1 0.1 0.¢ 0.0 0.0 0.4 0.4 0.4 0.5
1986 0.0 C.8 1.0 0.4 0.8 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.8 0.3 0.5
1987 c.0 0.3. 1.3 G.4 0.8 Q.0 0.0 0.1 Q.1 0.1 0. .4 0.6 0,3 0.5
1488 0.4 1.9  2.¢ 14,0 1.6 0.1 0.2 0.0 0.7 6.2 0.1 0.3 1,2 3.7 0.6
1989 2.3 5.3 1.2 0.6 1.6 Q.2 0.3 0.4 0.9 0,1 0.6 1.1 0.8 0.9 2.4
199¢ 0.8 241 c.8 0.0 1.8 c.2 0.0 0.0 0.0 0.3 0.1 0,7 0.7 0,0 0.5
Tauble 3 Gorrelation Hetween Silver Huke Cotches per "Veasel-Day" of Flahing and
By-catchee of Polltclt, -Cod und Hoddook (%)
! Month” ' Whele geason !
Specles ; April ' Ma I v Jul TWIThout exclu- WITH exclu. , Yotes
’ , PEE IO , vune , YU , sion of date ,slon of data
- . . B : - : for some years
Pollock 0,56 -0, 30 1-0.25 -0.41 -0.36 - -0.73 Data for
» ' * 1981, 1988,
1989 sre
excluded
Cod - 0.04 -0.45 -0,50 0.07 -0, 31 -0.61 Data for
: ‘ * 1984, 1947,
1990 are
excluded
Heddeck 0.26 0,31 -0.10 -0,41 0.30 - -

-1) Monthly correlatlon coefficients were
caleulated without excluslon of data

taple 4 Correlation Between Standsrdized Catches of Silver Heke
per Trawling Hour and By-Catches of Polllck, Cod end Heddocx {%)
for-toe Whole Fishing Seasen

, Without exclusion With exclusion .
Species of data of data For Fates
: some yesra
-0.28 -0.50 Data for 1988
Follpek gnd 1989 are
excluded
Ced -O.I& . - -

Haddock 0.43 : - -
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