‘Not to be cited without prior reference to the author

T 0L11. 1930/ H:I4
Pelagic Fish Ctiee

Nazarov N;A.
At1antNIRO

r | Kaliningrad
Ib ' USSR

ON THE PROBLEM OF RATIORAL FISHING FOR
THE NORTHEAST ATLANTIC HORSE-MACKEREL

0:

o . o

-@- | THUNEN
Digitalization sponsored
by Thinen-Institut


funk-haas
Neuer Stempel


-2 -
Abstract

(3

The possible horse-mackerel yield from the Celtic Sca and

" northern Bay of Biscay is estimated as 260 thous. tons based ca

the calculation of the stock sbundance and biomass by V.P.A.

.on the assumption that the natural mortality rate is 0.28, the

total mortality rate is 0.8, and the optimum fishing mortality

rate is 0.4.
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Introduction

~

At present, no precise'and well-grounded estimate of the

possible horse-mackerel yield from the Northeast Atlantic can be

~ found either 1n the IC“S Research Documents or in any published
’l'paper avallable. The tentatlve catch size suggested by ICES is
ot the order of 120 'thous. tons. We believe that the estimate

suggeuted 1s_considerab1y understated.

In the given paper our estimate of the possible horse-macke-

rel yield from the Celtic Sea snd northern Bay of Biscay is pre-

sented.

‘Materials and Methods

The calculatlon of the optimal fishing intensity was made

‘ using the prev1ously published data on the growth, mortality

rates, lengxh—age composition, and catch statistics for the area
in question (Feodorov, Nazarov, 1979; Nazarov, 1978; Nazarov,

Malkov, Feldman, 1978).

- The vealues used in the calculations were as follows: 1)
growth parameters from the Bertalanfy'g»equation, K = 0.2047,

Leo = 40.00 cm, &, = 1.3471, Woe = 594.05 g; 2) age in the begin-
ning of optimal exploitation determined from the equation of
Kutty and Qasiﬁ (1968), t; = 4,32 y, with the qo?responding body
length, Lc = 27.4 cm, and weight, Wc = 150.0 g.

‘Hence, the ratio Lc/L = C = 0.685, and M/K = 1.37, since
the navural mortality rate is 0.28.
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The abundance of the exploitable part c¢f the stock and
fishing mortality rates were calculated by V.F.A. (Schumacher,
1970).

Results

———

Based.on the assumption that the horse-mackerel stock
inhabliting the Celtic Sea and northern Bay of Biscay is a sepaF

rate populavion we estimated the absolute sbundance and biomass

of its exploitable part using the previously »determined values .

of natural mortality rate (0.28), and total mortality rate for

older age groups (0.8).

Between 1972 and 1976, the horse-mackerel abundance varied
from 5.22 to 11.54 billions, 8.24 billions on the average. The
stock bilomass ohangéd from 1.02 to 1.36 mill tons, 1.8 nill. cons
on the average (Tables 1, 2).

The mean welghted fishing mortality rate on the fish of
3 woors old or older fluctuated between 0.05 and 0.37.

From the exploitation rate values (Ebﬁr§;m ) with varyicg
fiching mortality rates calculated using>the tables of Beverton
and Holt (1965) and the known ratios Lc/L " and M/K, and

: QO
en by plotting B versus Y/R the yield per recruitnent esvinates
were feund for each given value of F. '

As is evident from the analysis of the dats made according
to the Rikhter's method (1970, 1977)., the optimal exploitation

level is achieved at F = 0.4 (Table 3).
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On the éssumptions that the recruit azbundance tc the fish-
ing stock is not'subject to considerable fluctuations due to
natural reasons; that the stoc& slze at present approximates its
aversge level; that the 3 year old fish at first spawning will
not be yielded; that the fish of 4 years old and oider with the
'“Biomassﬁaveragins'9oo thous. tons will be taken and that F=0&,

the possible horse-mackerel yield-of 260 thous. tons can be re-

Py

i

commended. \
W .
The “egults ¢t the experiments on the celectivity of Tish-
ihg‘gears uSingﬂthe«cnaxe rs indicated that the fishing for hor
mackcrel can te que with the t&awl with the ccdend mesh sigze
of 80 mi. ”he selentxvxty 1a tor is 3.52, ond the mean Tish long
at S50% selectivity is 29.3 cm. The selectivity facver for the
codend mesh sizes ofl50 and S5 mm (with the actual inside nesh
sizes of 104.4 znd 413.7 mn respectively) were 3.4 and 3.11.
The mean fish length ab 50% selectivity were 32.7 and 35.3 cm.
The trawx with the latter mesk sizes are not suitable for the
horse-mackerel fishing, for the fish of 40 cm or more ave vuinc-
rsble to the trawl, and significant initial losses are not aci-

pensated for by the growth of the fish.
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Table 1
The abundance (will.op.) of the exploitable part
of the Celtic-Pisccy norse-nackerel pepulation
estinated by V.F.A,

Years of fishing

Age 1972 ¢ 1973 ¢ 1974 T 1975
2 4 230.0 488.3% 1 -200.0 ——
2 3 957.8 3 711.2 548.9 868.9
& 1 9o1.2 2 5015 3 008,5 227 .9
& ©24.,8 1 8771 1 857.5 1 894.2
C 338.4 L2 4 1 208.4 1 221.2
v 197.4 221.3 307.G £22.8
8 140..0 107.6  138.9 194.8
g 65.8 63.8 5441 78.3
40 and older 28.2 17.7 36.8 53.8
" Toval

sbundance 11 543.3 9 250.9 8 919.3 5 341.9
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Table 2

The biomass (thous. tons) of the exploitable part

of the Celtic-Biscay horse-mackerel population

estimated by V.P.A.

B Ty

Years of fishing

@
s se _Be oe

1972 1 o993 P 94 P 1975 P 1976

2 287é6 32.2 92.4 - 49.4

3  455.2 404.5 40.1 117.3 37.6

4 290.3 362.7 - 409.2 33.7 78.1

5 11841 385.1 . 300.9 331.5 60;8>

6 75.8 99.0  266.4  249.1 3514

7 5146 57.3 764 187.6 . 226.0

8 44.9 33.8 41.8 5449 186.2

9 241 22.6 19.5 | 27.0 40.2

10 and older 12.7 7.5 15.1 14.3 41,3

Total biomass 1 358.3 1 304.7 1 261.8 1015.4 1 071.0
Biomass of |

oiagoaggaglder : 4 -

fish 61,45 868.0 1 129.3 898.1 984.0

The increase (%) of

Table 3
yields and fishing intensity

Indices

Values of F

0.1

s %8 0 s

0.2

0s3 Qs 0.5 0.6 0.7 0.8 0.9 1.0

- Fishing morta-
1lity rate

Increase of

the fishing

mortality
rate

Growth rate

Y/R of Celtic-

Biscay popu~-
lation '

9.5 18.1

47.5

47.3

25.9 33.0 39.4 45.1 50.3 55.1 59.3 63.2
3001 21.5 16.2 12.6 10.3 8,7 7.1 6.2

19.2 8.9 5.5 3.8 2.8 2.0 1.2 1.3




