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INTRODUO'l'lON 

A. Paoiorkowsld., M. L1woch, R. Grzebislsc, 
and 

, W. Borowski, S. UciDski 
Se~ J~.neries Institute, Gd3nia, Poland 

The total lapdillS$ 01' Ql&ckerel f~om the southern part of 

the lONAl area ~d f~om Ube paanel 6 oonsiderabll ilIoreased 

in last fe. years, This ~orease was most speotacular between 

1968 and 1971 WheXi t~ oatches rose nearll sixfold trom about 

60,000 tons in 1 ~~& to 350 ,000 in 1971. 

In the above lIl.ntioned area the mackerel catches fluctuated 

also in the past over a large ran •• of values. Gulland pointed 

out that histor+o catch,. of up to 100,000 tODS .ere noted, 

while in the f,ittiOil and. earll sixties they were muoh lower. 

These fluctuations we~ probably connected with changes in 

abundance of different ~ar classes and with some eoonomic 

fac,tors. 

The maokerel catches in the last lU.rs were much higher 

than ever noted. This croatos t~ possieility to analyse the 

influenoe of increasing catches in the stook abundan0e and stress 

to the need to work up a stook assessment. This is not an oa8Y 
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task just at this momeDt, beoause although we have some of the 

informations needed available, the period of intensivo explcita

tions is not very long. 

The assessment presented in this paper is based on the 

analysis of ~vtal catches, the CPUE values obtained by tho 

Polish vessels and on tho age composition of the USSR, GDR and 

Polish catches. The relevant data on the USSR and GDR oatches 

were kindly provided to us by the experts of the above mentioned 

two countries. Some of the results of the last cruise of our 

research vessel '~i.czno" are also inoluded in this paper. 

STOCK IDENTITY 

The problem of the oocurence of more or one unit stock 

of mackerel in the ICN.AF aroa is not yet solved. 

K.T. Mackay /ICNAl Re •• Doc. 73/70/ aocep~"tte·s view on 

the subdivision of the maokerel from the north.est Atlantic 

into a southern and northern popUlation. The later inhabiting 

the Gulf of St.Laurence .and the coast of Nova Scotia and the 

former tho pannels 5 and 6. Somo mixing of these stooks may 

occure only on tho overwintering grounds which extend froll 

the Sable Island to Cape Hatteras. 

If we then accept that so called northern population 

overwinters mostly in the northern part o~ the overwintering 

area, and taking into aocount that the biggest winter oatohes 

are made in pannel 6 and in th.e southermost part of pannel 5, 

then even if one aooe~t8 tho two stooks hypo~eBis, one can 

assume that the mixing of these two stocks is not very Bubstancial. 
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As t~e vast majority or the catohes is taken throughout the year 

in the pannels 5 and 6, we can aSJUme that almost all of these 

catches are composed from one population. 

CATCHES AND QATCH PER UNIT EFFORT 

In 1972 total mackerel catohes in ICNAF'subarea 5 and 6 

accounted for 363.135 m.tous. This value in comparison with 

catches of 1968 means a sixfQld increase. Table 1 presents the 

catches of mackerel in both subareas over the period of last 

five years 1968-1972. 

Table 1 

Year S£: 5 

1968 50,776 

1969 65,267 

1970 102,561 

1971 116,440 

1972 174,599 

S£ : 6 

8,869 

4~,031 

97,218 

232,304 

188,536 

569,958 

SA : 5 + 6 

59,645 

108,298 

199,779 

348,744 

363,135 xl 

xl The figure does not inoorporate USA, FRG, Japan, Cana4a. 
Spain and Cuba oatohes. 

. 
Up to 1970 the larger part of maokerel 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 oatohes was observed. The 

catches in subarea 5 systematically agumented. 

This increase is shown in Figure 1. 
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The fluctuations of maokerel catoh per unit effort are 

presented Dy the results aoh1eveu by B-18 and B-20 type trawlers. 

The contributions of mackerel catohes against total catches of 

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

Tab 1 e 2 

B 18 B 20 
Year Total Mackerel % Total MacKerel 

catches catches catches oatohes 

1968 19.776 6.150 31 28.154 2.925 10 

1969 16.238 4.486 28 26.157 9.507 36 

1970 46.07:~ 29.050 63 23,719 ~,181 :;9 

1971 49.199 35,156 71 18,768 . 8,676 46 

1972 36,353 28,495 78 13,511 10.632 79 

i'he continous increase of the share of macKerel in the 

total oatches espeCially 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 oonneoted with a general 

increase in the catch rates. 

Estimation of four alternatives of catoh per unit effort 

is given in Table ~ II . 
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Symbols: 

E - the first estimator of effort 1 

i = 1 

E~ = III OM ~ ~ 0,,6 OM i then EM i 
else 0 I 

where 

OM i - monthly Iii macKerel catches lin m.tonsl 

OM i - monthly Iii total catches lin m. tonsl T 

EM i - monthly Iii total effort lin fishing daysl T 

i = 1 November 

• 
• 
• 

i = 7 May 

01 - macKerel catches co.'responding to first estimator of efl'ort 

where 

~ 0 

E 2 - the second estimator of effort 

E 2 

E i 
2 =ll 

i ' 
OMM< O.20M~ then 0 

else u:. 0.2 -( OM ~ OM i < 0.6 ~ 

"'M Ti mOl' i I 01' i J ~ L'''' M ~ T, 

~~ Eld i 
T 
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C 2 - mackerel catches corresponding to the second estim~tor 
of effort. 

C2;;~C~ 
i = 1 

else 0 -
S 1 - the first "a1' of (latch per effort calculation 

S 1 ' 
C1 C1PUE1 ;; -
lil1 

, 
S2 - the second "a1' of catch per effort calculation 

ar,rthmetic !lean of monthly catch per eft'ort 
in fishing grounds 5Y. 5Ze, 5Zw. 6~. 6B. 6C 
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
trawlers catch per unit effort b1' number of fish in age groups i.-<" .. I(~ 

,under consideration the combined percentage age-composition of 
mackerel catches of USSR. Poland aIld GDR in the years 1968-1972 ,,,''''''lie, !Table 3/. The natural logarithmHs ol~abundance of each age /r A.1.e- 31./. 
gro\lpY were plotted againsi; age /Fig. 2/ and the regression 
equation calculated for ~. 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 

Z is 1n~tull agreement with estimates of Z obta~ed by ICN~F 

mackerel expert of ~tlantNIRO /Kaliningrad/ - V.I.Isaakov 

/ICNAF Res.Doc. 73/23/. using two different methods. The mean 

total mortality estimates in cited paper .ere 0.59 and 0.60 for 

period 1968-1971. 

Du~ing the special meeting in Rome there was presented 

a paper b: David W.K. ~u /Sp.Mtg.Res.Doc. 73/10/ in which the 

natural mackerel mortality in the ICN!F 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.Oons.lnt.Expl.Mer Vol.34 No.3,l972/ 

determined the natural mortality rate of this stock for M= 0.25. 

Comparing, however, age cc,mposition of North Sea mackerel stock 

given by K.H.Postuma and tAat for the stock of IONAF area 

considerable dilferenoes are ~served. The mean ratio of 

fish 7 years old and older of Nortn Sea maokerel stook in 

seven successive years /1962 - 1968/ is nigher than 50%, 

while the ICN!F stock of mackerel is composed of muoh younger, 

mainly ~ - 5 years old fishes /more than 7Q'1,/. j,ccording ~o 

unpuulished calculations of M for maokerel stock of IONAF 

area and of Soomber japonious oarried out in Soviet Union 

/personal oommunioation/ 0- the coefficients are equal to M= 0.4, 
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and M ~ 0.6 respeotively. Some tentative caloulations made in 

our Institute lead us to oonc1usion that the instantaneous 

natural mortality of the ICNAF stook is close to 0.35. 

Stook Biomass, Stock in Numbers and Recruitment. 

The assessment of the biomass of maokere1 stook: exploited 

in ICNAF subarea 5 and 6 BDd its mortality rates /Z and FI 
over period 1968 - 1972 W6S carrieu. out by means of Cohort 

Analysis. 

The number of fish'in Qaoh year class at 1-st January of 
~ the last year of exploitation was oalcu1ated with Murphy s 

method: 

The year class by numbers at the beginning of earlier 

years of fishing activity were found as follows: 

N = _Nn n -1 -"'"---

Sn_1 

The instantaneous mortality coefficients and survival rates 

were calculated of the following equation: 

Cn ~ E, 1 - Sn ,1--:-"--
Nn + 1 Sn 

In prac tice. as the o.oly available tables ISohumaoher'sl 

were prepared 

of equivalent 

for reversei expression I 
En 

ratio was c~lcu1ated INn + 1 
Cn 

B 10 
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The total catches of mac~e~l b~ numbers per year class 

in ICNAF subarea 5 and 6 in years 1968 - 1972 used for 

Cohort Analysis are given in Table 4. 

As noted before the moat li~ely natural instantaneous 

mortality coefficients seem to be 0.35 to 0.40. The calcula

tions of year class ~ numbers were oarried out for M = 0.25 

and 0.30 to oompare the range of biomass changes at different 

levels of natural mortalitr.r rates. The total instantaneous 

mortality coefficient used as entranoe data for Cohort Analysis 

was 0.6. 

The year olass numberr and stock biomass obtained from 

Cohort Analysis are given in Tables 6 - 9 and the resulting 

fishing mortalities - in Tables 10 - 14. 

It should be noted that for oomparison t .. o stook: biomass 

were caloulated of eaoh al'ternative - one whioh inoorporates 

one year old fish and -*QCber for adult stoo~ III - IX age 

groups/. Moreover, the biomass is diminished by omitting in 

Cohort Analysis 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 - ~ age groups and there

fore they are a bit higher than the .. eighted mean. 

Fig. 4 presents the st:oclt biomass of the t .. o years old 

and older fish in the yaaz's 1968 to 1972 under various assump

tion for M. The inorease j,n biomass between 1968 and 1969 was 

due to the appaarance of the very abundant 1967 year class. 

811 
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The two following year olasses were of medium strength 

Isee Fig. 51 and the 1970 and 1:j71 rather poor. This caused 

d gradual deorease of the biomass. Acoording to our opinion 

under the most likely assumption of M = 0.35 the biomass 

increased from 1,370,000 toos in 1968 to 2,915,000 tons in 

1969 and then decreased again to 1,851,000 tons in 1972. 

The 1972 year olass seems to be very abundant. This is 

shown in Fig. 5. Also in tha researoh cruise of our research 

vessel "Wieczno" oarried out in Spring 1973, this year class 

was extremely abundant forming 53.7 % by numbers of the catches • 
• 

Thus we can expeot an inorease of the stock biomass in the 

next years. 

Yield per Recruit. 

The yield per recruit was oaloulated assuming 

to = 2 

W<.Q = 806.7 grams 

L..., = 46.15 cm 

K :;: 0.228 

to :;: - 2.2476 

for different values of M and F. The parameters 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 lIeNAl Res.Doc. 73/23/. In the most 
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likely range of values for M the curves have a rather 

flat top, and are therefore similar to tho shape of those 

obtained for herring. 

If we put OIl tho graphs i:o Fig. 6. the F values obtained 

in the Cohort .Analysis, we SoJe that they lay 8 till OIl tho 

steeply ascending part of tho curvw which point to the fact 

that a fUrther increase in F can give substantiallJ lar~er 

catches thaD the actual on & sustailled basia. 

Li tera ture Cited 

V.I. Isaakov, 

K.T. Mac Kay, 

K.H. Postuma, 

197~ Growth and Total Mortality of 

Mackerel from the New England 

Area,ICNAF Res.Doc. 7~/2~. 

197~ - Aspects of t!Ul Biology of Atlalltic 

Mackerel in lONAr Subarea 4 

1972 

ICNAF Res. Doc. 7~/70 

On the Abundanoe of Mackerel 

IScomber scombrus L.I in Northern 

and North-Eastern North Sea in the 

Period 1959 - 1969. 

Journal du Con. lnt.Expl.Mer 

Vol. ~4,No. ~t 1972. 
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