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INTRODUCTION

‘Phough the knowledge of the silver hake population in 4VWX
may be recognized as satisfactory, conaiderable_difficulties‘havg
been faced with in the recent years‘in using anélytical methods
for aggessment of its stock size.rln 1987, however, these difficul-
ties geem to have Yeen coped with. In the present report an attempt
is made to estimate the silver haeke biomass and TAC for 1989 using

the above-mentioned analytical methods.
MATERTALS AND METHODS -

In 1987, the length-age sampling of silver hake was made, as
usual, by the observers on board commercial shipé during the
pefiod from May to Julﬁ inelusive. Though, like.in the previéus
years, the amount of collected materials markedly exceeded the
minimum NAFO-requirements (approximately 41.4 thous. of hake
specimeng), the Conadian data on the silver hake age distribution
in the 1977—1986 catches, except for 1987 (Panning et al., 1987),‘
were used in the V.P.,A. calculations. ' This was made to obtain
estimates of'higher precision. As isg Enown, before 1987 the Cana#
dian observers collected the materials almost oﬁ 50% of all foreign
ships operating in the zone according to the International Observer
Program (I0P) adopted in Canada. Certainly the cdliections of the
Canadian obgervers cﬁnsiderably-exqeed those of the Soviet obger~
vers in volume and regional extension, for the Sovietkobservers

usually work on two ships at mogt. No wdnder that the differences

.




in gilver hake age composition appear to be considerable betwesan
the Canadian and Soviet data. It ig especially true for the fish
at age 1, the proportion of which in the catches happens to be

fairly nigh according to the IOP statistics.

Our knowledge_on_the silver hake age composition in 1987 was
based only Qn'the materials of the Soviet bbservers. The catch
statistics was adopted from the NAFO Circular Letter 87/64. Accord-
ing to these-data, the Soviet catch constituted 39.6 thous. tons
in 1987. For preliminary calculations it was assumed that fhe
total silver hake_éatch by all ecountries amounted to 60 thous.tons.
The Soviet catches on age composition were converted to a guppoaed
total catch value:

Age 1 2 3 4 5 6 7

Catch, mill. sp. 6.07 219.21 77.80 53.87 10.45 2.07 0.67
Catch, % 1.64  59.21 21.02 14.55 ~2.82 0.56 0.20
Mearn weight, kg =~ 0.440 0.117 0.187 0.262 0.384 6.459 0.652

Mean weight by age for the 1977-1986, standardized catches
per unit effort, the fishing.effort volume a3 well as the catch
gize by age group are adopted from the Canadian document (Fanning
et al., 1987). According to the Soviet data, the silver hake older
then 7 years 014 .did nol occur in the 1987 catches. For calculations

the silver hake numbers at aged 8 and 9 were conventionally taken

. %o be 0.01 mill. 8D

In the 1987 data, an extremely small apundance on the omne-
year-old fish in the caiches can be noted, which can be atiributed
to inadequateiy represehtative initial materiais. The NAFPQ Scienti-
fic Council will.certainly have more comﬁlete and reliable infor-

mation baged on the 10F materials in June 1988.

Mean catch per unit'gffort and the extent of the fishing

“effort in 1987 with regard for the entire foreign filshery were

apprbxlmately-estimated at 3.03 tons/hour and 19776 fishing hours,
reapectively.

To forecast the TAC the data from the USSR-Canada surveys
of the juvenile silver”hake and the estimates of the one-year-old

fish abundance from the V.P.A. were used. The partial recruitment
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(PR)‘%alugs for the preliminary celculations were adopted from '
the NAFO séieptific'cOuncii Report Eq; 1987: | ;
Age 1 2 39 _ | .

PR’ 0.08 - 0.58  1.00 '

The next PR value was deduced according to the ppocedure
suggested by the Canadlan scientists (Wdldron and Fanning, 1986). ;
Terminal coefficients of the fishing mortality rate (Ft) between
0.10 and 0.30 at 0.05 intervals were determined using the retro-
gpective values deduégd from the V.P.A. analysis. Eor the oldest
age group (9 years), the value of F was determined as the mean
value of F af the age Qf T and 8; then the-calcu}ations weTe
reiterated. The'regressiqn_of‘the catches per unit effort against

the biomass estimated by the V.P.A. ﬁgs_used for the V.P.A. tuniﬁg.

The analysisa of the catch per recruit was made by the method

of Thompson and Bell {1934) using the mean weight by age for 1977-

1987land,mean PR values for the same period except for 1982.
* STOCK ASSESSMENT

During fherfhree recent years the silverlhake stock gize '
has been estimated by the Soviet scientists using the nstural
mortality rate (M) changing with age (Noskov, 1985, 1986, 1987).
However, ag they lacked a reliable scientific foundation, the
Scientific Council rejected them. It should be mentioned that the
létter recognises and accentuﬁtes the importance of atudying the
problem of the change of the natural mortality rate with age.
., However in the situation that has taken place now it aeems to be
reasonable to revert to utilizetion of the natural mortality rate,
which is permanent for all ages. Till now the Sclentlflc Council
used the value of M = 0.4 in 1ts work on assessment of the gilver
" hake stock size (Terre and Mari 1978) The speclfled value of M ;
useéd in the present paper (Rikhter, 1988) appears to be somewhat
higher (0.5).

Por the V.P.A. tuning the estimates of both fished and total
gilver hake biomass for the 1977 to 1987 period, except for the
year of 1982, were used (tables 1,2). The results are preéented

in table 3. ' o .
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In this case the intersection value and correlation factor
are the criterim of reality of Ft‘ Tﬁe daté guggest that when the
total biomass is uéed the ﬁriority should be given to Ft='0.20.
The fegression:of catches per unit effort to the fished biomdss
does not givé'such'an”obvioué picture. The highest correiation
- factor being obtained at F.= 0.20, the minimum intersection value
is produced at Ft=‘0.30.'Taking into account the fact that corre-
~ lation factors appeared to be considerebly lower in the case rela-
" ted to the fished biomass, it was decided to adopt the value of
0.20 for the terminal F for 1987. Retrospective estimates of fishing
mortality fates, abundance and bicmass at the given Ft value are
shown. in tables 4,5 and 6. The data from table 4 were used for
calculating PR valies for 1987 écéording to the method of Waldron,
Fanning (1986). The calculations covered the 1977-1986 period

excluding 1982. Mean PR valuea were as follows:

Age S 2 3-9
PR 0.040 04302 1,000

Another calculation of the V.P.A. with new PR values was made

{tables 7,8,9). The resultant valuea appeared to be unchanged.

In table 8 a very large abundance of the 1985 year class can
be noted. Certainly'the data from the juvenile and adult silver ha-
" ke sufﬁeys confirm their numerical strength. And still it is doubi-
- ful that it could have so much exceeded that of all preceeding
year claases. Obviously the‘fishing mortality rate of the one-
-year-old fish in 1986 calculated with regard for the PR values

was below ‘the actual ones

The'énalysis of the catch per recruit was made using the
above-mentioned PR, weight by sge averaged for 1977-1987 and

"M = 0,50. The coﬁputation results are shown below:




Fishing mcrtaiity' Catch‘per-recrutt, kg .
) .1 L 0.018
) 0.2 - 0,029
0.3 | 0,037
0.4 : ‘ e 0. 042
0.5 L C 0,046
0.6 .. L 0,049
o — 068 © 0.051
oo 0,052
0.8 ‘ o 0.053
949’ o P, 0.055

.00 . 0.056

-+ RECRUTLTMENT ASSESSMENT

The estlmates of the younga of the year abundance based on -
the data from the fry surveye that are carried out annually
accordlng to the Jolnt USSR -Canade program glve the 1n1t1al idea

Fl

of the allver hake year claes abundance.

Year class 1978 1979 1980 1981 1982 1983 1984 1985 1986 1967

Abugdance - ,q .. e - '
‘(10 spa)'_"%a,,j.1? 5 110 2. 34 .11 . 62 32 20

v - - L - -

‘Thelqualitativeianalysis shows s good agreement between the ..
.;; \Vappearanee of strong year classee and subsequent increase of the -

Lcommer01al blomass.’chever ve have failed yet to obtain a quan-

=

-f'ftitatlve relatlonahlp of the youngs of the year and one-year-old:

H

flah abundance (recrultme

'can be evidantly explalned by a too short observation series.

)

_;Another attempt hae been made in the glven case.:In the con31dered

') belng determlned by the V P A., which -

'f.:;?':‘j?-obaervation aeries the estimates of the youngacf the year abundance R

'for 1981 and 1982 are obv1cuely far from actual abundance of these
?ﬁfyearxclas-es, which waa later confirmed by -the data of the Cana—'

'rQ-dlan'trawllng aurveya and by the catches per unlt effort from thefk_—ﬁ

‘”.bﬁzcommerc1al shlpe. Nothlng remaina but to suggest that the peculla—_-'*-w.' )

"lititlee or the dletribuhion and behaviour of the hake youngs of the

v?:year 1n 1981 and 1982 presented from accurate assessment Qf thelr :;_.

f abundance in thoee years. In thia connectlon 1t has been declded e
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to omit the results of the fry surveys in 1981~1982 from the
aﬁalysis. 7

The parameters of the regression equation were calculafed

for the following observetion series:

Year class 1978 1979 1980. 1983 1984 1985

Abundance of youngs :

of the year (101sp.) 48 12 5 34 11 62
Abundance of one .

year old fish - 1203.60 780.51 1144.45 275738 1661.63 8024.25
mill.sp..

Certainly, before 1980, the sufvey metﬁods were somewhat
different. Trawlings were enly mede in .near-bottom Iayer. Natu-
rally the question of.competence of using the 1978 and 1979 data
ariges. However the comparison between the latter and the corres-
ponding data on the one year old fish abundance in 1979 and 1980

{Waldron, Fanning, 1987) as well as the V.P.A. analysis (table 8)

reveals an agreement between all considered values. It is obvious

that abundance indicesa gained before 1980 generally reflect the
actual level of abundance of eonsidered year classes end can be

used in the enelysis.

CGalculation results{

Correlation factor - - 0.74
¥y = 68461 + x55.11%
where 'y 1is sgilver hake abundance at age 1 (mill. sp.)

x 'is abundance index of youngs of the year“(1073p.)

The obtalned data are suggestlve of the avallablllty cf a

real correlation between the considered charecterlatlcs, though

k the calculated value of r appearsd o be below the eritical one.

The‘lafter fact can.be most likely attributed to a too short

obgervation series (n=6).

As it has already bVeen mentioned, the mbundance of the one
year old fish of the 1986 year class determined by the V.P.A. ie
low.IFrom the indices of the youngs of the year abundance and the
calculated depehdence the 1986 year clase size for the TAC calcu-

lation was estimated by'rhe equation at 2890.63 mill. sp. The

. abundance of one year olds of the 1987 year class deduced from the-

~..equetlon constltuted 1827 31 mill. sp.'The 1988 Year: cless alze.
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wag estimated ms the geomeirical mean of the one year old fish
abundance for the period from 1977 to 1986 1nclu31ve, i.e. 1569.64
rmill._sp.

Forecasted TAC

The initial data used for the TAC assessment for 1989 were

ag follows:

R ?VAbundance E . . . _.i, .
Age ! in 1987, { Mean weight, kg ! PR
4 omill.osp. _ !
1 2890.63 . 0.055 0.040
2, 477155 0.141 o 0.302
3 540.91 . 0.200- . 1.000
4 -374.52 0,255 . 1.000
5 72.63 0.313 - . 1.000
6 14.41 o 0.376 . > 1.000
7 4.63 04495 .. 1,000
8 - 0.07 . 0,617 1.000.
9 0.07 0.790 _ . 1.000

Four calculution versions were tried. ‘
'1) The flshlng mortality in-1988 and 1989 will maintain at

‘the‘level F '.0 68.

0.1 . o

2) The 1988 catch w1ll “be 167 thous. tona, i.e. at the level
_of the TAC recommended by the Scientific Council, and in 1989 it
will be at the level of FO 7°

3) The 1988 catch will be 83 thous. tons, i.e. the maximum
size will be reached gince introduction of the 200—mile zone in
1977. In 1989 the fishing mortallty will be at the level of FO 10
4) The fishing mortality in 1988 and 1989 w1ll remain at the

1987 level.

The versions of lower fishing mortalities in 1989 were not
considered, .as the results would deliberately suggest under-r
exploitation of the stock which is in & very good state.

e Co



Forecasted stock size and TAC are shown below:

H i :
Versions § lESZs?t§Ck’§Stock sizej?aa TAC gstock siz;?agTAC
H 'thousg, t fthous., t t!thous, t Ythous. t
1 922.3 956.6 300.2 640.5  197.8
-2 922.3. 956.6 167.0 T77.1 251.9
3 922.3 956,.6 B3.0 B867.3 287.6
4 | 922.3 956.6 106.6 843.4 - 99.2

A3 is evident from the above data, the 1988 catch in the firsf
version considerably exceeds the TAC recommended by the Scientific
Council and, consequently, éhould be rejected as unrealistic. At
the same time the experience of fishing under the 200-mile zone
conditions ghows that actual catéhes markedly fall behind the levels
~of recommended TACS.‘No.prerequisites for quota exemption can be
‘ expected in 1988. Therefore the Second version has also to be
-rejected. As to the third version, the catch at the 53 thous. ton
‘level at the TAC of 167 thous. tons is quite attminable at the
existing:and even exira limitations relative to the foreign fishery
for the silver hake in the Canadian zone.

In this case however the 1986 TAC associated with the fishing
mortality of F0.1 wili constitute.ZSB thous. tons. This valﬁe is
likely to be ovefestihateé and is to a considerable extent stipu-
lated by the super strong 1985 year class, the actual size of which

" may éppear fd'be mﬁéh lower (gay, af the level of the 1983 year
class or aliéhtly higher). Prdceeding from these speculations we
mey expect that the real TAC for 1989 will be approximately 200r
thous. tons. On the whole; digressing from.specific ésfimates of
‘the biomass and TAC, it should be said that,'as‘thé 1989 fishery

‘will be based on two Strong”1986 end 1985 year_claéses, the stock
" size in the considéred year will evidently maintain at a high level
of 1986-1988.: : |
|  ACKNOWLEDGENENTS
I am_greétely\indepted Yo P.3.Gasjukov, R.3.Dorovakikh and

3.M.Arintseva for nﬁmerbus cqnsulfations, software and computations,




- 9.

Alao I would like to thank A.N.Sherstjukov for useful comments

concerning the recruitment assessment from the juvenile silver

hake gurvey data.

REFERENCES

1. Panning L.P., D.HE.Waldron and C.Bourbonnais, 1987. Scotian

/Shelf silver hake population size in 1986. NAFQ SCR Doc. 87/56, 32p.

2. Noskov A.S., 1985. Assessment of the Scotian silver hake

"(Merluccius-bilinearis).stock and allowable catch in 1986. NAFO SCR

Doc. Q5/36, 13 p.

3. Noskov 4.S5., .1986. Assessment of the silver hake (Merlue-

*;ciué bilinearis) stocks and allowable catch on the Scotian Shelf

- (Div. 4VWX).in 1987. NAFO SCR Doc. 86/60, 9 p.

. Comm. 8 49 p.

. 4. Noskov A.S., 1987. Assesament of the Scotian silver hake

" {Merluccius bilinearié) gtocks and allowable catch in 1988. NAFO

SCR Doc. 87/42, 8 p.
5. Rikﬂter V.A., 1988. More on essessment of instantaneous

natural.mortality rate for the 4VWX silver heke. NAFQ SCR Doc; 88/

.' 6. Terre J.J. and A.Mari, 1978, Preliminary estimates of
natural mortality for the silver hake stock in ICNAF Divisions
4VWX. ICNAF Sel, Papers, No.. 3, p. 29-31. o7

" 7. . Thompson w'F. and .P.H.Bell, 1934. Biological statistics
of thé’ Pacific halibut fishery. Rep. Int. Fish. (Pacific halibut?)

8. Waldron D.E. ‘and L.P. Fannlng, 1986. Assessment of the

';Sootian Shelf silver hake population in 1985. NAFO SCR Doc. 86/62,

27 P

RN



- 10 - -

Table 1 Total silver hake biomass at ‘different F., 'thous. tons

Year

0.15 © 0,20 ) 0.25 0.30. .

e =2

‘r--i-

1977 Ut 31005 L. 306.7 L 304.5 - 302.9
'19783:‘l 3 ’24ﬁ§4y5 e 24QJ1_ 239.4- 239.0 éBS.Tf‘
1979 - - zsé.g?f: [ 288.8 288.2 | 287.8. . 287.5 -
1980 - 263.0° . .261i8% - 261.0 - 258.8° 2582
Coaset e B VI TR N Y TR R
19837 U TEiz L 6.6 133013 038 315
98k G2zl 464.0 143006 40931 ¢
985 L 83,00 b Cosgite4Tsal - Ta3vio
| fjész,s O sseiz - tess.T . o

.1?865#217".¢184r5.7” Lf :
98T 07245 (P554.3 . 450.8.  381.9

_._Tgble'Z:nFished;bi;ver hake biomass at‘different'ﬁt, thous. tons

-

. - Year

o
.
ury
o
o
.
b
(8]
o
.
n
o
o
.
n
R
P

0.30

Foaianad

1977 198.1 | 191.3  187.6 . 185.5 184.0
1978 . 17246 1T1.4 1T1.0 L1706 170.4
1979 . 1437 T 42,2 141.8  141.6
1980 160.4° . 159.6 159.3 159.0 1588
1981L . ,114.iﬁ ;} 143.4 : 142.9 142.8 . 142.6
1983 - 211.3 - 202.5  197.8 . 190.9 188.4
1984 . 230.3 . 216.3 . 209.1  203.2 - 200.1
1985 . 384.0  .286.5 .  257.8 239.5 228.0
1986 502.4  371.0 - 305.3 . 251.7 220.5
1§B? g ‘878:2 K '596.0 454.0 370.5 314.2
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Table 3 Results of regression of catches per unit

.effort against biomass estimated by the V.P.A.

bl

g Total biomasa § Fished biomass
Ft E _%C’ape'-‘ gIriteraectj.onE T i 5(0/)@ EIntersection E r

: - = 3 : L : 1 . 1 .
0.10 - 0.002 ° 0.939  0.89  0.003 1,400 0.66
0415 0.004 . 0.512  0.90  0.004. . 1.086  0.68
0.20 0.‘006-‘ © 04031 .91 '.0.00'T 0.704 0.69 .
0.25 0,008  -0.464 - 0.90 0,009  0.33 0.66
0.30 0.009.. -0}937 . 0.88. 0.012  -0.080 0.64
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