| HESTRICTED
THE NORTHWEST ATLANTIC FISHERIES

ICNAF Reas.Doc, 12[28

INTERNATIONAL COMMISSION FOR

Serial No.
D.c.3

ANNUAL MEETING - JUNE 1973

A preli aggesament of the state of mackerel stock of

ICNAF Subsres 5 and Statistical Area 6, 1966-1972
by

A, Paciorkowski, M. Liwoch, R. Grzebielec,
and
;  W. Borowski, S. Ucifeki

Sea Fisheries Institute, Gdynia, Poland

INTRODUGTION

The total landings' of maockerel from the southern part of
the ICNAF area and from the pannel 6 considerably increased
.in last few years., This increase was most spectaoular between
1968 and 1971 when the catches rose nearly sixfold from about

60,000 tons in 1968 to 350,000 in 197M.

In the above mentioned area the mackerel catohes fluctuated
also in the past over & large range of values. Gulland pointed
out_that higtorio catohes of up to 100,000 tons were noted,
while in the fifties and early sixties they were much lower.
These fluctuations were probably connected with changes in
abundance of different xbar'olassoa and with some egonomic

factors.

The maokerel catches in the last years were much higher
than ever noted. This creates the possibility to analyse the
influence of increasing catches in the stook abundancg and stress
to the need to work up a stook assessment. This is not an easy
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task just at this moment, because although we have some of the

informations needed avalleble, the period of intensive exploda-

tions is not very long.

The assessment presented inm this paper is based on the
analysis of iutal catohﬁs, the CPUE values cbtained by the
Polish vessels and on the age compoasition of the USSR, GDR and
Polish catches. The relevant date on the USSR and GDR ocatches
were kindly provided to us by the experts of the above menfioned
two countries, Some of the results of the last oruise of our

research vessel "Wieczno™ are also included in this paper.

STOCK _IDENTITY

The problem of the cocurence of more or one unit stock

of mackerel in the ICNAX area is not yet solved,

K.T. Mackay /ICNAF Res.Doc. 73/70/ accept; Bette’s view on
the subdivision of the meckerel from the northwest Atlantic
into & southern and northern population. The later inhabliting
the Gulf of St.Laurence and the oocast of Nova Scotis and the
former the.pannels.B and 6., Some mixing of these stocks may
ogcure only on the overwintering grounds which extend from

the Sable Island to Cape Hatteras.

If we then accept that so called northern population
overwinters mostly in the northern part of the overwintering
area, and taking into account that the biggest winter catches
are made in pannel 6 and in the southermost part of pannel 5,
then even if one accepts the two stooks hypotesis, one can
agsume that the mixing of these two stocks is not very substancial.
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Ag the vast majorlty of the catoches is taken throughout the year
in the pannels 5 and 6, we can sssume that slmost all of these

catches are composed from one population.

CATCHES AND GATCH PER UNIT EFFORT

In 1972 +total mackerel catches in ICNAF subarea 5 and 6
accounted for %63%.135 m,toas. This value in comparison with
catches of 1968 weans a sixfQld increase. Table 1 presents the
catches of mackerel in both subareas over the poribd of last
five years 1968-1972,

Table 1

Year SA : 5 S4 : 6 SA : S+ 6
1968 50,776 8,869 29,645

1969 65,267 45,031 108,298

1970 102,561 97,218 199,779

1974 116,440 232,304 248, 744

1972 174,599 188,536 363,135 x/
Total 509,643 569,958

x/ The figure does not incorporate US4, FRG, Japan, Canada,
Spaln and Cuba catches.

Up to 1970 the larger part of mackerel catches was taken

in subarea 5, but catches in subarea 6 have increased more

rapidly. In 1971 ~ 1972 the subarea 6 had prevailing significance

but in the last year some decrease in oatches was observed. The

catches in subarea 5 systematically sgumented.

This increase is shown in Figure 1.
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The fluctuations of maockexrel catch per unit effort are
presented Dy the results achieveu by B-18 and B-20 type trawlera.
The contributions of mackerel catches against total catches of

these vessels in subarea 5 and 6 are given in Table 2.

T able 2

B 18 B 20
Year Total Mackerel % Total Mackerel %
catches catches : catches oatches
1968 19,776 6,150 1 28,154 2,925 10
1969 16,238 4,486 28 26,157 9,507 %6
1970 46,073 29,050 &3 23,719 9,181 59
1971 49,199 35,156 71 18,768 - 8,676 46
1972 36,353 28,495 78 13,511 10,632 79

‘the continous increase of the share of mackerel in the
total catches ;specially for B-18 freezing-trawlers from the
above table is fairly visible. This increase have been caused
by the shifting of our fleet from herring to mackerel. Due to
the larger abundance of maokerel, when comparing with the
herring stock, this shifting was connected with a general

increase in the catch rates.

Estimation of four aiternatives of cateh per unit effort

is given in Table ZA.
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Symbolag:

E,I - the first estimator of effort

i

E,l:éh"]
i=

JI

gl =iz an} o6 Cu I then EM 7
else O /
where

monthly /3/ mackerel catches /in m,tons/

9]
=

-
J

cu % - monthliy /1/ total catches /in m.tons/

onr L /i/ .

EM 5 - monthly total effort /in fishing days/
i=1 November

[ ]

*

i=7 May

01 - mackerel catches corresponding to ifirst estimator of efiort
- i
0, = :g— C3 where
i=1
i, . a1 -1
Cy : =if E ;70 then Ch
elge C
B o — the second estimator of effort
T |
Er,=+% B 2
i="
El:=ir oM < 0.20UL then o
2T = M * T —
else iz 0.2 ot/ oM < 0.6 then
copr A i P
EM p /om ;s ou k /

i
else EM
g.ise T
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c o> = mackerel catches corresponding to the second eastinztor

of effort.

= %c}
i=1

Q
n
1

=if E; > 0 then ou i

Q
o
.

lse 0

S 4 - the first wey of catch per effort calculation

82 - the ‘second way of catch per effort caloulation

Sp ¢+ CFE,  arythmetic mean of monthly catch per eftort
. e PUE' in fishing grounds 5Y, 5Ze, 5Zw, 64, 6B, 6C
272 for the period November - May.

Mortality Estimates

Total instantaneous mortality rate used as basic data -
for cohort analysis was estimated from Polish B-18 freezing-
_trgwlers cateh per unit effort by number of fish in age groups
,:;zﬁr consideration the combined bercentage age-composition of
mackerel catches of USSR, Poland and qgﬁﬁ&i the years 1968-1972
/Table 3/, The natural logarithmds of "abundance of each age
gronﬁrifif%ﬁlottod againsi age /Fig., 2/ and the regression
equation calculated for the descending part of the curve
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/2 - 9 years old fish/. The slope of the straight line being
an estimate of mean total instantaneous mortality rate over the
period under consideration is equal to 0.59. The estimate of
7 ig in'full agreement with estimates of 2 obtained by ICNAF
mackerel expert of AtlantNIRO /Kaliningrad/ = V.l.1saakov
/ICKAF Res.Doo. 73/23/, using two different methods. The mean
total mortality estimates in cited paper wers 0.59 and 0.60 for
period 1968-1971.

During the special meeting in Rome there was presented
a paper by David W.K. Au /Sp.Mtg.Res.Doc. 73/10/ in which the
natural mackerel mortality in the ICNAF area was assumed to be
M = 0.9. In comparison with values of Z = 0.6 obtained in this
paper this value of M seems to be a substantial overestimate.
On the other hand K.H,Postuma in his paper on the abundance of
mackerel in North Sea /Jour.Cons.Int.Expl.lier Vol.34 No.3,1972/
determined the natural mortality rate of this stock for M= 0.25.
Comparing, however, age ccmposition of North Sea mackerel stock
given by K.H.Postuma and that for the stock of ICNAF area
considerable dirferences are dbserved. The wean ratlo of
fish 7 years old and older of North Sea mackerel stock imn
seven successive years /1962 ~ 1968/ is higher than 50%,
while the ICNAF stock of mackerel is composed of much younger,
mainly ¢ - 5 years old fighes /more than 70%/. According to
unpublished calculations of M for mackersl stook of ICNAF
area and of Scomber jeponicus carried out in Soviet Union

/personal communication/ - the coefficients are squal to M= O.4,
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and M = 0.6 respectively. Some tentative caloculatlons made 1n
our Institute lead us to conclusion that the instantaneous
natural mortality of the ICNAF stock is clcse to 0.35.

Stock Biomass, Stock in Numbers and Recruitument.

The assessment of.the biomass of mackerel stock exploited
in ICKAF subarea 5 and 6 end its mortality rates /Z and F/
over period 1968 - 1972 wss carrieu out by means of Cohort
Analysis.

The number of fish-in cach year class at 1-st Jaanusary of
the last year of exploitation was calculated with Murphy’s
me thod;

N =, Cy

E /1 -8/

The year class by numbers at the beginning of earlier

years of fishing activity were found as follows:

The instantaneocus mortality coefficients and survival rates

were calculated of the following equation:

°n = E,gi_g_fn_
Nn + 1 n

In practice, as the only available tables /Sohumacher s/

S .
were prepared for reversel expression / ———H—". the value
Ba N8,/
of equivalent ratio was calculuted An + 1 /4
Cn
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The total catches of mackerel by numbers per year class
in ICNAF subarea 5 and 6 in years 1968 - 1972 usged for
Cohort Analysis are given in Table 4,

As noted before the most likely natural instantaneous
mortality coefficients seem to be 0.35 to 0,40, The calcula-
tions of year class My nuwbers were carried out for M = 0,25
and 0,30 to compare the range of biomass changes at different
levels of natural mortality rates. The total instantaneous
mortality coefficient used as entrance data for Cohort Analysis
was 0.6. ‘

The year oclass numbers and stock biomass obtained from
Cohort Analyslis are givenf;n Tableé 6 — 9 and the resulting
fishing mortalities - in iabloe 10 - 14,

It should be noted that for comparison two stock biomass
were caloulated of eaoh alternative — one which incorporates
one year old fish and ampther for adult stook /II -~ IX age
groups/. Moreover, the biomass is diminished by omitting in
Cohort Analyslis the fish of ten years old and older,

The final results of Cohort Analysis are presented in
Table 15 and Table 16. Annual fishing mortality rates were
calculated as the mean values of II - iX age groups and there-

fore they are s bit higher than the weighted mean.

Figs. 4 presents the stock biomass of the two years old
and older fish in the years 1968 to 1972 under various assump-
tion for M. The increase in biomass between 1968 and 1969 was

due to the appaarance of the very abundant 1967 yeer class.
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The two rollowing year clasaes were of medium gtrength

/see Fig. 5/ and the 1970 and 1971 rather poor., This caused
o gradual decrease of the biomass. According to our opinion
under the most likely assumption of M = 0,35 the biomass
increased from 1,370,000 tons in 1968 to 2,915,000 tons in
1969 and then decreased again to 1,851,000 tomns 1n 1972,

The 1972 year class seems to be very abundant. This is
shown in Fig. 5. Also in ths research cruise of our research
vessel "Wieczno" carrled out in Spring 1973, this year ;lass
was extremely abundant forqing 53.7 % by numbers of the catches.
Thus we can expect an increase of the stock biomass in the

next years.

Yield per Recruit.

The yield per recruit was caloculated assuming

tc = 2

Weo = 806.7 grams
K = 0.228

to = — 22,2476

Tfor different values of M and F. The parametsrs of the von
Bertalanffy growth equation were obtained from the Polish
length per age data, These parameters are very similar to

those given by V.I.Isaakov /ICNAF Res.Doc. 73/23/. In the most
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likely range of values for I the curves have a rather
flat top, and are therefore similar to the ghape of those

obtained for herring.

If we put on the graphs in Fig. 6, the F values obtained
in the Cohort Analysis, we a3e that they lay still on the
steeply ascending part of the curve which point to the fact
that a further increase in F can glve substantially larger

catches than the actual on a sustained basis.
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Natural log of abundance per fishing day/x 10-3/
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Fig. 2. Doterpinat of mean total inatantansous
1g. 2 mgrgggigg }g? of maokerel atook in ICNAR
ares for period 1968-1972
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Fig. 3. Fishing mortalibtises of mackerel stock
in ICHAF area estimated from cohort
analysis at diflorent levels of M.
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