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Abstract

Data on trawl selectivity for mackerel icefish (Champsocephalus
gunnari L.), were collected in 1981 in the South Georgia area. The
trawl bags tested were made of net webbing with 3.1 mm twine and
88.2 mm mesh size. Trawling speed was 3.5 knots. Icefish
comprised 90 to 100% of catches. The logistic selectivity curves
were calculated using the collected data. It was found that the
selectivity factor for 88.2 mm mesh size was 2.81 and the 50%
retention length was 24.8 mm (21.5 to 28.2 mm).

Résumé

Les données sur la sélectivité des chaluts pour le poisson des glaces
(Champsocephalus gunnari L.) ont été recueillies en 1981 dans la
zone de la Géorgie du Sud. Les poches de chalut examinées étaient
faites de nappe de filet dont les fils étaient de 3,1 mm et le maillage
de 88,2 mm. La vitesse de chalutage était de 3,5 nceuds. Le poisson
des glaces formait de 90 a 100% des captures. Les courbes
logistiques de sélectivité ont été calculées a partir des données
recueillies.. 1l a été estimé que le facteur de sélectivité pour une
taille de maillage de 88,2 mm était de 2,81 et que la longueur de
rétention de 50% était de 24,8 mm (21,5 & 28,2 mm).

PezioMe

HMaHHbIE IO CEJEKTUBHOCTU TpAaJIOB B OTHOWEHHU JeAsIHOU
pui6bbl (Champsocephalus gunnari L) 6b1iM cobpaHbl B palioHe
I03xkHOo# "'eopryu B 1981 r. Onpo6oBaHHble KYTKU 6bIJIM CAEJIaHbI
U3 CEeTHOI'O NMOJIOTHa ¢ 6eueeli AuaMeTpoM B 3,1 MM; pasMep
sauyeu 88,2 MM, CKOpOCTb TpaJieHUs - 3,5 y3J0B, Jleasinas pbiba
cocraBuyaa  90-100%  yJsoBoB. Jloructuueckue  KpHUBbIE
CEeJIEKTUBHOCTH 6blJIM pacCUMTaHbl Ha OCHOBE MOJIyUE€HHbIX
AaHHBIX. BbIJIO BHISIBJIEHO, UTO (HaKTOp CEJIEKTUBHOCTH B
OTHOIIEHHU siued pasMepoM B 88,2 MM paBHsisics 2,81 U, uTo
cpeHsass S50%-Hasi AJUHA yJAepXXaHUs paBHslach 24,8 MM
(21,5 - 28,2 MMm).

Resumen

Datos sobre la selectividad de arrastre para el draco rayado
(Champsocephalus gunnari L.), se recopilaron en 1981 en el area de
Georgia del Sur. Las bolsas de arrastre fueron hechas de un pafio de
red con un torzal de 3.1 mm y un tamafio de malla de 88.2. La
velocidad de arrastre fue 3.5 nudos. Peces de hielo comprendieron
entre el 90 y 100% de las capturas. Las curvas de selectividad
logistica se calcularon usando los datos recopilados. Se encontré que
el factor de selectividad para una luz de malla de 88.2 fue 2.81 y la
longitud de retencién al 50% fue 24.8 mm (21.5 a 28.2 mm).
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Rational fishery management with effective fishery regulations guarantees maximum
possible yield while at the same time ensuring stability of natural resources and furthering
conservation of fish stocks. In the wake of currently increasing fishing intensity the
question at hand requires urgent attention. The conservation of juvenile fish is a
scientifically based approach to the regulation of fishing activities which allows the stock to
be maintained on a sufficiently high level for future exploitation.

In order to rationally exploit resources of the mackere! icefish (Champsocephalus
gunnari) in the South Atlantic, it was considered necessary to develop measures for
increasing the efficiency of fisheries management and to conduct integrated studies into the
selective properties of trawls operating on concentrations containing fish of various size
groups.

Experimental data on the selective properties of trawls for Antarctic fish were
collected by scientists from the AtlantNIRO Research Institute; representatives of the VNIRO
Research Institute assisted in processing these data.

Most fishing gear has selective properties. During periods of high fishing intensity
the impact of the exploitation on the stock becomes a decisive factor. Establishing an optimal
mesh size for commercial trawls is an effective way of guaranteeing that fishing activities
are organized with a view to rational exploitation.

The quantitative and qualitative definition of the selective properties of trawls
depends on a variety of technical parameters of fishing gear, hydrological conditions,
biological features of the exploited species, the design of trawl bags, size, shape and
physical-mechanical properties of net material and meshes, patterns of trawling, size of the
catch and also characteristics of fish behaviour, the structure and size composition of
exploited fish concentrations, morphometric parameters and physiological condition of fish.

In order to analyze the selective properties of trawls for C. gunnari, primary data
were collected on the number of fish retained in trawl bags and the number passing through
the net webbing. A thorough biological analysis of fish was conducted and their physiological
condition was evaluated (Table 1). The data were collected on board the RV Evrika around
South Georgia in September 1981, and assessment of the selective properties of trawl bags
was carried out in accordance with standard methods (Treshchev et al., 1986). Trawl bags
were made of net webbing with a twine diameter of 3.1 mm and an internal mesh size of
88.2 mm. Trawling speed was 3.5 knots. The duration of trawling varied from 30 to
60 minutes and catch weight did not exceed one tonne. C. gunnari accounted for 90 to 100%
of the catch.

Processing the experimental data on the selective properties of trawl bags
(establishing the analytical dependency of the retention of fish of various lengths,
verification of the contingency between experimental and computed data, assessment of the
bias at I509, point) was carried out in accordance with the specially designed algorithm™ on a
mainframe computer using a program for “calculation of logistic selectivity curves”
(Kaliningrad, AtlantNIRO, 1982):

Logistic function P = 1

1 _e'(alo' b)
where P = retention of fish by trawl, %;
I, = total length of fish, cm;
a,b = coefficients.

Algorithm developed by senior engineer V.F. lvanova
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According to Pearson's test of contingency the curves described by this equation
correspond with experimental points at B =0.95.

After processing the experimental data the following final logistic formula was
worked out for 88.2 mm mesh: _

1
1-0(0.2651,-6.58)

P=

with a 50% retention point for 24.8 cm long fish (Table 2).

The results of experiments with 88.2 mm mesh size give the modal length of fish in
trawl catches of 25 cm.

In order to obtain objective data it would be worthwhile conducting research in the
major fishing areas. With a view to protecting juvenile C. gunnari from overfishing and
providing a base for efficient fishing practices, the USSR introduced unilaterally in 1980
the “Fishery Regulations for Antarctic Waters” imposing higher levels of trawl selectivity
for the Soviet fleet. In accordance with these regulations, the minimum mesh size in the
retaining part of trawls, in particular for C. gunnari, was set at 80 mm. This increased
mesh size has led to a reduction in the by-catch of immature fish.

Bearing in mind the difference in size composition of fish in various areas, it would
seem useful to fix a minimum mesh size for each fishing area individually, which would
ensure free passage through the mesh and a high rate of survival for juveniles.

CONCLUSIONS

1. An increase in the level of selectivity by means of using a larger mesh size in trawls
(88.2 mm) and a decrease of fishing intensity, will lead to a lower rate of exploitation
and a lesser impact on younger age groups of C. gunnari.

2. For 88.2 mm mesh size in trawl bags, the percentage of retained C. gunnari and
selectivity coefficient are 58.9% and 2.81 respectively.

3. The efficiency of the regulations introduced by the USSR in the “Fishery Regulations for
the Antarctic Waters” which stipulate higher levels of selectivity, will be secured if
commercial trawls of all countries participating in the C. gunnari fishery will increase
mesh size accordingly.

4. While estimating advantages and disadvantages for the fishery of a conversion to a higher

level of trawl selectivity, it would be advisable to carry out selectivity separately in
each fishing area.
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Table 1:  Catch structure and biological condition of icefish off South Georgia - RV Evrika, September 1981.
Size Composition
cm 12 14 16 18 20 22 24 26 28 32 34 36 Total Mean
No. of
specimens 4 15 20 19 63 509 2229 1863 268 117 184 42 7 5340 o5 56
% 0.1 0.3 0.4 0.4 1.2 9.5 41.7 34.9 5.0 3.4 0.8 0.1 100.0
Size Composition
cm 20 21 22 23 24 25 26 27 28 29 30 31 33 34 35 36 37 Total
No. of
specimens 4 13 51 153 291 464 359 218 69 18 10 14 14 15 15 14 11 1743
Mean weight 45 50 64 70 81 93 104 120 137 157 179 185 202 229 275 303 325 346
Stage of Maturity Fat Content (points) Stomach Food Volume (points)
I Il Total I Il Total 1 2 3 Total Mean 1 2 3 4 Total Mean
No. of
specimens 31 797 828 | 15 836 851 11 268 1400 1679 700 364 268 174 167 1679
2.8 1.3
% 3.7 96.3 1001} 1.7 98.3 100] 0.6 16.0 83.4 100 41.8 21.8 16.0 10.4 10.0 100




Table 2:

(September 1981).

Selectivity parameters of trawls in relation to Champsocephalus gunnari

Parameters of trawl bag selectivity Mesh size
88.2 mm
1. Length of fish, 50% of which are retained in the
24.8
trawl bag (lso%)
(a) weight of one specimen, g 80.0
(b) age in years 2.8
2. Selectivity range, cm (Ds) 21.5 - 28.2
3. Selectivity coefficient (Ks) 2.81
4. Modal length of fish, cm (l) 25.0
5. Percentage of specimens retained in the bag 58.9
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Tableau 1:

Tableau 2:

TabJusuna 1;

Ta6auna 2:

Tabla 1:

Tabla 2:

Liste des tableaux

Structure des captures et condition biologique du poisson des glaces au large
de la Géorgie du Sud - Navire de recherche Evrika, septembre 1981.

Paramétres de sélectivité des chaluts en ce qui concerne Champsocephalus
gunnari (septembre 1981).
Crniucok Tabauiy

CocTaB  yJOBOB U  6UHOJIOTMUECKOE  COCTOsSIHUE  JIesTHOU
pbi6bl B paitoHe I0xHoI 'eopruu - HIC 3BpHKa, CeHTsi6pb 1981 T,

IlapaMeTpbl CEJIEKTUBHOCTH TPaJioOB B oTHomeHuu Champsocephalus
gunnari (ceHTs16pb 1981 1)
Lista de las tablas

Estructura de la captura y condicién biolégica del pez de hielo frente al
litoral de Georgia del Sur - RV Evrika, Septiembre 1981.

Parametros de Selectividad de arrastres con relacién a Champsocephalus
gunnari (Septiembre 1981).
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