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Abstract 

Trawl selectivity for several species of Antarctic fish was evaluated 
taking into account additional data obtained by Poland, Spain and USSR 
during selectivity experiments in Statistical Area 48 in 1978/79, 
1981/82 and 1986/87 seasons. These data comprise different 
characteristics of experimental codends, length frequency 
distribution of stocks sampled, catch rates and catch composition. 
Details of these data were analyzed and minimum mesh sizes for 
several species were calculated. It is recommended that introduction 
of these mesh sizes should be considered for commercial fishery in 
Statistical Area 48. 

Resume 

La selectivite des chaluts pour plusieurs especes de poissons de 
l'Antarctique a ete evaluee, compte tenu des donnees complementaires 
obtenues par la Pologne, l'Espagne et I'URSS au cours des experiences 
de selectivite dans la zone statistique 48 pendant les saisons 
1978/79, 1981/82 et 1986/87. Ces donnees comprennent les 
differentes caracteristiques de culs de chalut experimentaux, la 
distribution de frequences de longueurs des stocks echantillonnes, les 
taux de capture et la composition des captures. Les details de ces 
donnees ont ete analyses et les tailles minimales du maillage ont ete 
calculees pour plusieurs especes. 11 est recommande que 
I'introduction de ces tailles du maillage so it consideree pour la 
pecherie commerciale dans la zone statistique 48. 

Pe3IOMe 

CeAeKTHBHOCTb TpaAa ~A~ HeCKOAbKHX BH~OB 

aHTapKTH4ecKHx PbI6 6bIAa o~eHeHa C Y4eToM 

~onOAHHTeAbHbIX ~aHHbIX, nOAY4eHHbIx B xo~e 

3KcnepHMeHToB no ceAeKTHBHOCTH B CTaTHcTH4ecKoM pai10He 

48, npoBo~HBIIIHXC~ IIoAbIIIei1, HcnaHHei1 H CCCP B Te4eHHe 

ce30HOB 1978179, 1981/82 H 1986/87 rr. 3TH ~aHHbIe BKAI04aIOT 

Pa3AH4HbIe xapaKTepHCTHKH 3KcnepHMeHTaAbHbIX KYTKOB, 

4aCTOTHoe pacnpe~eAeHHe ~AHHbI B 3anacax, r~e 6paAHCb 

npo6bI, HHTeHCHBHOCTb npOMbICAa H COCTaB YAOBOB. EbIA 

npOH3Be~eH no~po6HbIi1 aHaAH3 3THX ~aHHbIX, H ~A~ 
HeKOTopbIX BH~OB 6bIAH BbI4HCAeHbI MHHHMaAbHbIe pa3MepbI 

~4eH. PeKoMeH~yeTc~ paCCMOTpeTb Bonpoc 0 BBe~eHHH 3THX 

pa3MepOB ~4eH ~A~ KOMMep4eCKoro npOMbICAa B 

CTaTHCTH4eCKOM pai10He 48. 

163 



164 

Resumen 

Selectividad de arrastre para varias especies de peces Antarticos fue 
evaluada tomando en consideraci6n los datos adicionales obtenidos por 
Polonia, Espafia y la URSS durante los experimentos de selectividad 
realizados en el Area Estadfstica 48 en las temporadas 1978/79, 
1981/82 Y 1986/87. Esta informaci6n comprende diferentes 
caracterfsticas de los copos de malla experimentales, distribuci6n 
talla-frecuencia de las poblaciones muestradas, composici6n y tasas 
de capturas. Detalles de estos datos fueron analizados y se calcul6 la 
luz mfnima de malla para varias especies. Se recomienda que la 
implementaci6n de estas luces de malla deben ser consideradas para la 
pesca comercial en el Area Estadfstica 48. 



1. INTRODUCTON 

Available data on the selectivity of various trawl codends on Antarctic fish were 
evaluated in the light of additional information presented to the CCAMLR Scientific 
Committee. This included: parameters of the codends and netting used, the length distribution 
of fish in the stock sampled, catch rates and catch composition. All these factors may 
influence the selectivity and should, therefore, be taken into consideration, when selection 
parameters are calculated. They were, however, not analyzed by authors of the background 
documents submitted to the Scientific Committee of CCAMLR (8alguerias, 1988; Efanov 
et al., 1989; Zaucha, 1986 and 1988). 

2. COMMENTS ON METHODS 

Some differences were noted in methods and equipment used in selectivity 
experiments. Some of them, such as number of panels in the cod end (2 or 4), inside or 
outside position of fine-meshed liner in relation to bottom panel, were considered to have 
little or no influence on fish selection. Other attributes such as twine size and haul duration 
(which affects the amount of fish in codend) and length of fish caught has in some cases a 
significant effect on selectivity parameters. 

In the first Polish experiment (1978/79), the single-layer codend of mesh size 
124 mm was made of 7 mm twine. In the second experiment (1986/87), the size of twine 
in the codend was 4.2 mm. The Soviet (1981/82) and the Spanish (1986/87) selectivity 
experiments were conducted with 3.1 and 3.0 mm twine respectively. The relationship 
between the twine diameter and selection factors (SF) for Champsocephalus gunnari gives 
the range of likely change of some selectivity parameters when different twine is used in the 
codends (Figure 1). It should be noted, that the selection curve for 7 mm twine is not well 
defined and SF point in Figure 1 is only a rough estimate. 

The effect of catch rates on fish selection cannot be properly evaluated on the basis of 
available data. Polish hauls of 2 to 3 hours resulted in some cases in large catches of 2 to 
5 tonnes and thus affected the selectivity of the major species caught (C. gunnan). The 
significant decline of SF and the 50% selection length (Lso) was observed (Figure 2). Some 
data points in Figure 2 were estimated from selection ogives which were not well defined, 
therefore the presented relationship should be taken with care. Thirty minute hauls in the 
Spanish experiment gave average catches of 290 to 580 kg and resulted in better conditions 
for fish selectivity. However, some single hauls with high catches did not result in the 
reduction of selection parameters of fish sampled (Figure 3; see also Table 1.1 of the 
Appendix). Similarly, no clear relationship was observed between SF and catch per tow for 
Notothenia gibberifrons in the Polish experiment (Figure 4; see also Table 9.2 of the 
Appendix). In this case the selection was probably influenced by a large by-catch of benthos 
(sponges). 

An accurate evaluation of another factor, the length distribution of fish caught, was 
also difficult. Analysis of its effect on selectivity was limited to hauls with comparable catch 
rates. In general, observations of this relationship were not consistent for C. gunnari in 
both Spanish and Polish data sets. This relationship was, however, noted for N. gibberifrons 
in the Polish records, where gradual decrease of Lso, ranging from 33.5 to 23.4 cm, may 
clearly be related to an increasing amount of small specimens of this species (Figures 5 
and 6; see also Table 9.2 of the Appendix). 
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3. EVALUATION OF THE RESULTS FOR SOME SELECTED, 
COMMERCIALLY EXPLOITED SPECIES 

3. 1 Champsocephalus gunnari 

3.1.1 South Georgia (Subarea 48.3) 

Polish, Spanish and Soviet mesh selectivity experiments in 1981/82 and 1986/87 
were carried out in comparable conditions. Fish length distributions and catch rates were 
similar, an amount of C. gunnari in catches from 42 to 100%. The length distribution of 
that species in the South Georgia area in 1978/79 during the first Polish trawl selectivity 
studies was also close to that observed in 1986/87. 

Information about CPUE and catch composition from the first Polish experiment is not 
available. Hauls of three hours or more in the second experiment resulted in the mean total 
catch of 2.9 tonnes and catch rate for C. gunnari of 0.52 tonnes per hour fished (tonnes/hf). 
Haul-by-haul information from the Soviet experiment is not available. Tows of 30 to 
60 minutes yielded total catches of 0.6 to 1.0 tonnes. Mean catch rate for C. gunnari was 
0.75 tonnes/hf. In the Spanish experiment 30 minute hauls produced total catches of about 
0.3 to 0.6 tonnes on the average. However, several hauls over 1.5 tonnes per tow were also 
noted (Table 1.1 of the Appendix). Mean catch rates for C. gunnari were 0.45 and 
0.49 tonnes/hf, similar to those in the Polish experiment. 

The catch rates during selectivity experiments resemble those of the commercial 
fishery. The mean CPUE range observed from 1984 to 1988 for C. gunnari was 0.1 to 
0.5 tonnes per hour in a mixed fishery and 1.0 to 1.5 tonnes per hour in the fishery 
targetted at this species. A less than expected increase was observed in L50 as a result of 
enlarging the mesh size from 68 through 88 to 124 mm. The 50% selection length for 
88 mm mesh in the Polish experiment was decreased due to a large quantity of fish and 
benthos in the codend. The 50% selection length for codends having 124 mm and 125 mm 
meshes and the chafer having 220 mm meshes was estimated from the selection ogives. In 
the first case, a low L50 resulted from using 7 mm polyamide twine which was approximately 
twice the thickness of that used in the 68 and 88 mm netting. The number of fish sampled 
from the 125 mm mesh codend was small, so the selection ogives give two values of the 50% 
selection lengths, 21 and 29 cm. The low L50 values for this codend resulted most probably 
from the 220 mm mesh chafer used to protect the 3.5 mm codend netting. 

3.1.2 South Orkney Islands (Subarea 48.2) 

The Spanish study was carried out in favourable conditions for fish selection (Iow 
catch rate). This resulted in a relatively high SF of 3.11. Because of the low catch rate, 
however, the experiment does not represent fishery conditions, where CPUE for C. gunnari 
was within the range of 0.3 to 0.9 tonnes per hour fished. Also, the number of fish measured 
seems to be insufficient: despite the small mesh size, the number of fish retained by a codend 
is more or less the same as the number of fish in the fine-meshed cover. 

Information on CPUE in the Polish experiment is not available, and fish length 
distribution is different from that in the Spanish studies. Moreover, the Polish codend was 
protected by the 220 mm mesh chafer. Those differences made interpretation of SF and L50 

estimates from the Polish selectivity studies difficult. 
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3.1.3 Elephant Island and South Shetland Islands (Subarea 48.1), Table 3 

Fish length distribution in the Elephant Island area did not show any significant 
changes throughout the whole period of selectivity experiments. Selection factors were 
relatively high (mean SF=3.05) for all meshes tested. The 50% selection length increased 
gradually as mesh-size increased. 

The low estimate of selectivity parameters for the South Shetland Islands area are 
most probably related to the availability of juvenile fish in the area. 

Selectivity parameters obtained in Subarea 48.1 are, however, not representative of 
commercial fishing, especially for C. gunnari. Catch rates in the Spanish experiment were 
lower than observed in the commercial mixed fishery (0.1 to 2.0 tonnes/hf) in the area, in 
1979 to 1983. Total CPUE in the Polish experiment more closely resembled the CPUE in the 
mixed fishery, but the percentage of C. gunnari was very small (2.5 to 6.5%). 
Corresponding catch rates for this species were 6 and 24 kg/hf, therefore, they cannot 
represent selectivity conditions of the commercial fishery. 

3.2 Chaenocephalus aceratus, Tables 4, 5 and 6 

The 50% selection length did not increase significantly over the range of mesh sizes 
from 68 to 125 mm. Selection factors differed considerably (1.4 to 2.63) and were 
generally low. All values of Lso were much lower than the length at 50% maturity for the 
South Georgia area of 46 cm for males and 47.4 cm for females (Kock, 1981). The 
morphology of this species, especially its large and spiny head, as well as its behaviour 
(stretching opercles in case of danger) seem to be mainly responsible for absence of any 
meaningful trend in selection characteristics. 

3.3 Pseudochaenichthys georgianus, Tables 7 and 8 

Selectivity data available for this species are insufficient to justify any mesh 
regulation. It is obvious from the Spanish data (Tables 7 and 8) that 68 mm mesh is far too 
small. Also 88 mm mesh seems not to be adequate to ensure protection of undersized fish 
(Zaucha, 1988). As in the case of C. aceratus, the morphology and behaviour of this fish 
seems to be responsible for the low selectivity parameters in both experiments. 

3.4 Notothenia gibberifrons, Tables 9, 10 and 11 

Fish length distribution was different in 1978/79 and 1986/87, and also in the five 
areas studied. Selection factors varied from 2.02 to 3.04 (mean SF=2.62) for various 
meshes and codends tested, so it was not possible to reach a clear conclusion about selection 
of this species. One conclusion emerges, however, from information shown in Tables 9, 10 
and 11. All values of Lso for South Georgia are well below the length at 50% maturity of 
31.7 cm (Boronin and Altman, 1979) or 34 cm (Hoffman, 1982). Lso values calculated for 
South Orkney Islands, Elephant Island and South Shetland Islands were 28.8 cm, 30.0 cm and 
30.9 cm respectively (Balguerias et al. 1987). Only in one haul taken in the South Shetland 
area with a mesh of 110 mm (Table 11, data set (1)), the Lso of 31.2 cm was above the 
length at maturity. However, for the same mesh size in the Elephant Island area (Table 11, 
data set (3)), when the mean CPUE increased from 241 kg to 993 kg/hf, the Lso decreased to 
23.6 cm. Lso values of 30 cm for mesh size 124 mm (Table 9) and of 29.4 cm for mesh 
110 mm (Table 11) are difficult to interpret (rough estimate in the first case and a very 
low CPUE in the second). 
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Catch rates for this species in the experiments are more or less the same as those 
reported in the mixed commercial fishing in the Scotia Sea area from 1979 to 1983 
(average CPU E of 0.01 to 0.4 tonnes/hf). It is, therefore, likely that selectivity on the 
exploited fishing grounds is similar. 

3.5 Patagonotothen brevicauda guntheri, Table 12 

The fish length distribution and catch rates of the Spanish selectivity experiment 
were similar to those reported for the commercial fishery in this area. The bulk of the 
Soviet catches consisted of 14 to 17 cm long fish (Shust and Borodin, 1988). Reported CPUE 
for the 1984 to 1987 seasons were 0.3, 0.4 and 1.6 tonnes/hf (bottom trawl) and 
2.1 tonnes/hf (midwater trawl). The average amount of fish in the codend during 
selectivity experiments was about 580 kg. For this reason the selection factor obtained may 
be taken as applicable for commercial fishing by bottom trawls. This estimatation is, 
however, preliminary and further selectivity studies with the mesh size and codends 
currently in commercial use, should be undertaken. High catch rates by midwater trawls is 
likely to result in substantially lower selectivity. 

4. SUMMARY AND CONCLUSIONS 

4. 1 Champsocephalus gunnari 

The selection factor (SF) of 2.95, obtained in the South Georgia area for mesh sizes of 
68 and 88 mm, seems applicable for calculations of mesh size in the commercial trawl 
fishery for C. gunnari. 

When referred to a nominal mesh of 80 mm, adopted by CCAMLR in 1984 as the 
minimum mesh size for C. gunnari, this value of SF gives L50 of 23.6 cm. This length is only 
slightly above the mean length at 50% maturity for the South Georgia area of 23.1 cm 
(Kock, Duhamel and Hureau, 1985), and well below the length of first spawning of 27 cm 
(Kock, 1989). The application of SF=2.95 corresponds in this case to the minimum mesh 
size of 92 mm. A mesh size of 108 mm would in turn correspond to the age at first capture 
of 4 years (Le. around 32 cm), which was proposed as the optimum under conditions of high 
fishing mortality (Anonymous, 1988). 

By using the mean SF from the South Georgia area in calculation of minimum mesh 
sizes for C. gunnari for the South Orkney and South Shetland areas, and applying the length 
at first spawning of 35 cm (Kock, 1989), the minimum mesh size of 119 mm was obtained. 

4.2 Notothenia gibberifrons 

By assuming the mean SF of 2.62 for N. gibberifrons for the entire Statistical 
Area 48, and using mean lengths at 50% maturity for this species in South Georgia 
(32.9 cm) as well as South Orkney, Elephant and South Shetland Is (29.9 cm), we obtain 
mesh sizes of 126 and 114 mm respectively. It should be recalled, however, that SFs for 
N. gibberifrons vary considerably between the areas studied and there is no clear 
relationship between mesh size increase and L50• For these reasons the above mesh sizes 
should to be taken as provisional. 
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4.3 Patagonotothen brevicauda guntheri 

SF of 3.21 when referred to 16 cm, which is the 50% length at maturity of 
P.b. guntheri (8alguerias and Quintero, 1989; Shlibanov, 1989), gives minimum mesh of 
50 mm for this species. 

4 . 4 Chaenocephalus aceratus and Pseudochaenichthys georgianus 

Selection parameters for C. aceratus differ considerably for various meshes and 
codends tested. In general, they are rough estimates resultant from insufficiently defined 
selectivity ogives. Selectivity data available for P. georgianus are inadequate for designation 
of a minimum mesh size. 

4.5 Mesh Regulation 

Assuming that the actual size of twine mesh in commercially used codends is on the 
average 10% greater than the nominal mesh size (Zaucha, 1988), the introduction of the 
following mesh sizes in the commercial fishery in the Statistical Area 48 should be 
considered: 

( a) Subarea 48.3 

(i) Fishery targeted at C. gunnari 
80 mm, to protect immature fish, or 
90 mm, to protect first spawners, or 
100 mm, to give an age at first capture of 4 years; 

(ii) Fishery target at P. guntheri 
50 mm, to protect immature fish; 

(iii) Mixed fishery (not targeted at C. gunnari or P.b. gunthen) 
120 mm, to include N. gibberifrons, C. aceratus and P. georgianus in 
addition to N. rossii and D. eleginoides, which have been covered by this 
mesh regulation since 1984 - Conservation Measure 2/111), to ensure 
better protection of immature fish; 

( a) Subareas 48.1 and 48.2 

110 mm, to ensure protection of first spawners of C. gunnari and immature 
N. gibberifrons. 

In addition to the above, the provision that topside chafers will not be used and 
codends will be made not thicker than 4.5 mm should also be included. 

4.6 Further Selectivity Experiments 

Further research on mesh selectivity is recommended in order to improve the 
applicability of available selection factors. It is important that such studies reflect 
selectivity in the commercial fishery and therfore be undertaken using commercial fishing 
gear and techniques independently from biomass surveys. 

It is worthy to note that the mean SF of 3.5 for C. gunnari and N. gibberifrons, 
obtained in the first Polish experiment using tape netting of 60 and 100 mm mesh, is 
considerably higher than that for twine netting currently in use in commercial trawls. One 

169 



of the properties of the tape netting is constant rectangular shape of meshes (Zaucha, 
1986). Satisfactory parameters of fish selection, obtained for this kind of net, should 
encourage further experiments with the 'open mesh' netting. 

There is no information available to evaluate whether or not the mortality of fish 
passed through nets is a significant problem for Antarctic fish. It is recommended that such 
studies be undertaken in future selectivity experiments. 
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Table 1: Species: Champsocephalus gunnari 
Area: South Georgia and Shag Rocks (R) (Subarea 48.3) 
MonthlYear: November to December 1986(1), September 1981 (2), December 1978 to March 1979(3) 

Mesh Size (mm) Selection 
Measured Factor 
(Nominal) 

68 (70)(1) 2.94 
67 (70)(1)R 3.48 
88 (80)(1) 2.56 
88 (80)(2) 2.81 

124 (120)(3) (1.77)e 
125 (120)C(3) (1.68;2.32)e 

na Data not available 
Estimated value e 

50% Selection 
Length (cm) 

20.0 
23.5 
23.0 
24.8 

(21-23)e 
(21-29)e 

C 

* 
Codend with the 220 mm mesh chafer 
Codend and cover combined 

Table 2: Species: Champsocephalus gunnari 

Modal Length 

cm Range 

26 13 - 37 
26 17 - 41 
26 11 - 41 
25 12 - 37 
25 18 - 49 
25 18 - 49 

Area: South Orkney (Subarea 48.2) 

Number of Fish 
Measured 

Codend Cover 

92770 19854 
8055 4551 

56342 29851 
5340* 

2864 2274 
430 421 

~--

Month/Year: December 1986(1), December 1978 to March 1979(2) 

Mesh Size (mm) Selection 50% Selection Modal Length Number of Fish 
Measured Factor Length (cm) Measured 

(Nominal) cm Range Codend Cover 

68 (70)(1) 3.11 21.3 22; 33 10 - 51 379 329 
125 (120)C(2) (2.56)e (32)e 38 31 - 47 2272 1905 

na Data not available 
e Estimated value 
C Codend with the 220 mm mesh chafer 

Mean Total Mean % of Mean Catch of 
Catch Per Hour C. gunnari C. gunnari 

(kg) in Total Catch Per Hour (kg) 

583 76.9 448 
1162 41.9 487 

970 56.4 547 
600-1000* 90-100* 750 

na na na 
na na na 

Mean Total Mean % of Mean Catch of 
Catch Per Hour C. gunnari C. gunnari 

(kg) in Total Catch Per Hour (kg) 

87 4.6 4 
na na na 



;:j Table 3: Species: Champsocephalus gunnari 
N Area: Elephant I. and South Shetland Is (Subarea 48.1) 

MonthlYear: December 1986 to January 1987(1), January to February 1987(2), November to December 1986(3), 
November 1986 to February 1987(4) 

Mesh Size (mm) Selection 50% Selection Modal Length Number of Fish Mean Total Mean % of Mean Catch of 
Measured Factor Length (cm) Measured Catch Per Hour C. gunnari C. gunnari 

(Nominal) cm Range Codend Cover (kg) in Total Catch Per Hour (kg) 

68 (70)(1) 3.11 21.3 22;32 19 - 39 4394 1751 121 38.7 47 
68 (70) (2)s 2.89 19.7 14;23 9 - 36 2666 2730 70 12.8 9 
88 (80)(3) 3.22 28.0 22;32 15 - 52 2330 1841 241 2.5 6 

110 (100)(4) 2.82 31.1 22-23 ;32-34 15 - 52 604 1035 369 6.5 24 

s S. Shetland Islands 

Table 4: Species: Chaenocephalus aceratus 
Area: South Georgia (Subarea 48.3) 
MonthlYear: November to D~cember 1986(1), December 1978 to March 1979(2) 

Mesh Size (mm) Selection 50% Selection Modal Length Number of Fish Mean Total Mean % of Mean Catch of 
Measured Factor Length (cm) Measured Catch Per Hour C. aceratus C. aceratus 

(Nominal) cm Range Codend Cover (kg) in Total Catch Per Hour (kg) 

68 (70)(1 ) (2.63)e (17.9)e 15;25;32 13 - 6 7 639 301 615 1.3 8 
88 (80)(1) 2.29 20.6 15;25;34;51 13 - 6 9 2954 133 966 11.9 115 

124 (120)(2) (1.41)e (17.5)e 24 12 - 6 8 3490 11 61 na na na 
125 (120)C(2) (1.75)e (21.0)e 24 12 - 6 8 1008 325 na na na 

na Data not available 
e Estimated value 
C Codend with the 220 mm mesh chafer used 
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Table 5: Species: Chaenocephalu5 aceratu5 
Area: South Orkney Is (Subarea 48.2) 
MonthlYear: December 1986(1), December 1978 to March 1979(2) 

Mesh Size (mm) Selection 50% Selection 
Measured Factor Length (cm) 

(Nominal) 

68 (70)(1) 
125 (120)C(2) 

(2.22)e 
(1.68)e 

na Data not available 
e Estimated value 

(15.2)e 
(21.0)e 

c Codend with the 220 mm mesh chafer 

Modal Length 

cm Range 

13,20,28,42 
57 

11 - 6 2 
23 -70 

Table 6: Species: Chaenocephalu5 aceratu5 
Area: Elephant I. and South Shetland Is (Subarea 48.1) 

Number of Fish 
Measured 

Coderx:l Cove r 

1058 
164 

1609 
36 

Mean Total 
Catch Per Hour 

(kg) 

82 
na 

Mean % of Mean Catch of 
C. aceratu5 C. aceratu5 

in Total Catch Per Hour (kg) 

14.7 
na 

1 2 
na 

MonthlY ear: October to November 1986 and February 1987(1), December 1978 to March 1979(2) 

Mesh Size (mm) Selection 50% Selection Modal Length Number of Fish Mean Total Mean % of Mean Catch of 
Measured Factor Length (cm) Measured Catch Per Hour C. aceratu5 C. aceratu5 

(Nominal) cm Range C<:lOOnd Cover (kg) in Total Catch Per Hour (kg) 

88 (80)(1) 2.48 21.5 46 12 - 68 1801 44 241 14.2 34 
110 (100)(1) 2.09 23.0 46 12 - 68 1691 125 434 14.4 62 
124 (120)(2) (1.61 ;2.1)e (20;26)e na 827 106 na na na 

na Data not available 
e Estimated value 



:::J Table 7: 
..(:>. 

Species: Pseudochaenichthys georgianus 
Area: South Georgia (Subarea 48.3) 
MonthlYear: November to December 1986 

Mesh Size (mm) Selection 50% Selection Modal Length 
Measured Factor Length (cm) 

(Nominal) cm Range 

68 (70) 2.00 13.8 19;34;48 13-56 

Table 8: Species: Pseudochaenichthys georgianus 
Area: South Orkney (Subarea 48.2) 
MonthlYear: December 1986 to January 1987 

Mesh Size (mm) Selection 50% Selection Modal Length 
Measured Factor Length (cm) 

(Nominal) cm Range 

Number of Fish 
Measured 

Codend Cover 

382 58 

Number of Fish 
Measured 

Codend Cover 

68 (70) 2.25 15.4 14;27;39;50 12-52 14 230 

Mean Total 
Catch Per Hour 

(kg) 

583 

Mean % of 
P. georgianus 
in Total Catch 

1.0 

Mean Catch of 
P. georgianus 

Per Hour (kg) 

6 

Mean Total Mean % of Mean Catch of 
Catch Per Hour P. georgianus P. georgianus 

(kg) in Total Catch Per Hour (kg) 

80 1.7 1 
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Table 9: Species: Notothenia gibberifrons 
Area: South Georgia (Subarea 48.3) 
MonthlYear: November to December 1986(1), December 1978 to March 1979(2) 

Mesh Size (mm) Selection 50% Selection Modal Length 
Measured Factor 
(Nominal) 

68 (70)(1) 2.87 
88 (80)(1) 2.02 

124 (120)(2) (2.42)e 
125 (120)C(2) * 

na Data not available 
Estimated value e 

Length (cm) 
cm 

19.5 16;38 
18.2 16;40 

(30.0)e 25;40 
* 25;40 

C 

* 
Codend with the 220 mm mesh chafer used 
All selection estimates were over 50% level 

Table 10: Species: Notothenia gibberifrons 

Range 

5 - 49 
5 - 51 
9 - 51 
9 - 51 

Area: South Orkney Is. (Subarea 48.2) 

Number of Fish 
Measured 

C<:xi3nd Cover 

347 646 
6814 2198 
1663 1093 
1898 979 

MonthlYear: December 1986(1), December 1978 to March 1979(2) 

Mesh Size (mm) Selection 50% Selection Modal Length 
Measured Factor Length (cm) 

(Nominal) cm 

68 (70)(1) 3.04 20.8 1 9 
125 (120)c(2) * * na 

na Data not available 
c 

* 
Codend with the 220 mm mesh chafer used 
All selection estimates were over 50% level 

Range 

9 - 43 
na 

Number of Fish 
Measured 

Codend Cover 

6247 4047 
6562 2288 

Mean Total Mean % of Mean Catch of 
Catch Per Hour N. gibberifrons N. gibberifrons 

(kg) in Total Catch Per Hour (kg) 

556 1.8 1 0 
971 24.1 234 
na na na 
na na na 

Mean Total Mean % of Mean Catch of 
Catch Per Hour N. gibberifrons N. gibberifrons 

(kg) in Total Catch Per Hour (kg) 

81 36.1 29 
na na na 
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Table 11: Species: Notothenia gibberifrons 
Area: Elephant I., Joinville I. and South Shetland Is (Subarea 48.1) 
MonthlY ear: October to November 1986(1), December 1986 to March 1987(2), January to February 1987(3), December 1978 

to March 1979(4) 

Mesh Size (mm) Selection 
Measured Factor 

(Nominal) 

68 (70)(2) 2.86 
68 (70)(3)S 2.70 
88 (80)(1) 2.28 
88 (80)(1)s 2.88 

110 (100)(1) 2.84 
110 (100)(3) 2.10 
110 (100)(1)j 2.64 
124 (120)(4)s (1.3;1.6)e 

na Data not available 
e Estimated value 

Joinville Is 
s S. Shetland Is 

50% Selection Modal Length 
Length (cm) 

cm Range 

19.6 31 17 -4 6 
18.4 21 ;32;38 12 -4 9 
19.8 30 11 - 4 6 
25.0 30 11 - 4 7 
31.2 30 11 - 4 7 
23.6 29 1 8 -4 8 
29.4 30 11 - 4 7 

(16;20)e na 

Table 12: Species: Patagonotothen brevicauda guntheri 
Area: Shag Rocks (Subarea 48.3) 
MonthlYear: November 1986 

Mesh Size (mm) Selection 50% Selection Modal Length 
Measured Factor Length (cm) 

(Nominal) cm Range 

67 (70) 3.27e 21.5e 1 2 10 - 22 

na Data not available 
e Estimated value 

Number of Fish 
Measured 

Codend Cover 

566 42 
329 89 

20701 2826 
3217 420 
7053 8526 
3090 1328 

835 761 
10609 4253 

Number of Fish 
Measured 

Codend Cover 

451 634 

Mean Total Mean % of Mean Catch of 
Catch Per Hour N. gibberifrons N. gibberifrons 

(kg) in Total Catch Per Hour (kg) 

121 28.6 35 
69 20.0 1 4 

241 71.8 173 
750 74.3 557 
241 71.8 173 
993 76.9 764 

8 25.8 2 
na na na 

Mean Total Mean % of Mean Catch of 
Catch Per Hour P.b. guntheri P.b. guntheri 

(kg) in Total Catch Per Hour (kg) 

1163 57 663 
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HAUL-BY-HAUL SELECTIVITY DATA OBTAINED 
FROM THE POLISH AND SPANISH EXPERIMENTS* 

Table 1.1 refers to Table 10f this paper 
Table 2.1 refers to Table 2 and so on. 
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Table 1.1: Species: 
Area: 
MonthlYear: 
Mesh size (mm): 
Measured (nominal): 
Twine diameter (mm): 

Station Haul Time Total Catch 
(m i n) Per Tow 

(kg) 

19r 30 30.22 
28 r 30 276.75 
29 r 30 1590.50 
32 r 30 213.92 
47 30 1687.72 
48 30 325.16 
55 30 342.55 
62 30 21.64 
69 30 53.79 
70 30 428.16 
71 30 32.22 
75 30 80.46 
83 30 1599.06 
84 30 1296.00 
97 30 88.32 

105 30 160.34 
111 30 598.06 
112 30 107.91 
113 30 167.54 
120 30 4288.75 
122 30 218.85 
124 30 36.38 
126 30 97.40 
127 30 77.35 
128 30 20.30 

Champsocephalus gunnari 
South Georgia, Shag Rocks (Subarea 48.3) 
November to December 1986 

68 (70) and 67 (70)r 
3.0 

Total Catch Species Catch 
Per Hour Per Tow 

(kg) kg % 

60.44 9.92 33 
553.50 54.70 20 

3181.00 684.10 43 
427.84 195.00 91 

3375.44 1687.70 100 
650.32 325.00 100 
685.10 250.50 73 

43.28 20.35 94 
107.58 17.12 32 
856.32 23.15 5 

64.44 8.90 28 
160.92 25.90 32 

3198.12 211.01 1 3 
2592.00 19.50 2 

176.64 41.25 47 
320.68 9.18 6 

1196.12 590.00 99 
215.82 93.50 87 
335.08 112.00 67 

8577.50 4258.00 99 
437.70 45.10 21 

72.76 3.53 1 0 
194.80 69.35 71 
154.70 17.80 23 

40.60 3.25 1 6 

Number of Fish 
Measured 

Codend Cover 

56 124 
103 62 
117 129 
107 112 
176 68 
170 246 

93 110 
89 125 

150 1 9 
280 61 

78 27 
214 144 
135 234 

68 112 
88 74 
69 62 

120 141 
83 125 
97 132 

155 126 
60 47 

100 39 
86 42 
73 1 9 
32 1 4 

Modal Length Selection 50% Selection 
Factor Length (cm) 

cm Range 

18 ;24 1 6 -3 9 3.42 23.06 
25 18 -4 0 3.44 23.18 
25 19 -2 8 3.65 24.60 
25 21 -32 3.89 26.27 
26 ;31 22-39 3.97 26.99 
27 16 -3 7 4.03 27.41 
27 22-35 3.86 26.27 
1 5 13 -3 0 2.42 16.49 
14 ;28 13-37 2.94 19.98 
23 20-40 3.08 20.95 
15 ;24 13 -3 9 3.25 22.14 
23 20-31 3.30 22.40 
14 ;23 13-33 3.42 23.20 
13 ;23 12-35 3.66 24.90 
28 19-36 3.68 25.01 
13 ;27 13-42 3.04 20.68 
24 19 -3 0 3.55 24.17 
24 21 -40 3.81 25.92 
27 20-35 3.78 25.72 
26 21 -36 3.71 25.25 
27 21 -31 3.69 25.11 
26 14-30 3.31 22.53 
27 20-34 3.49 23.74 
27 21 -34 3.48 23.65 
15 ;24 13 -2 9 3.23 21.98 
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Table 1.1 (continued) 

Station Haul Time 
(m in) 

131 30 
133 30 
147 30 
155 30 
161 30 
162 30 
165 30 
168 30 
169 30 
170 30 
179 30 
180 30 
184 30 

Shag Rocks 

Total Catch 
Per Tow 

(kg) 

315.31 
147.65 
540.79 
268.37 
156.52 
367.09 

60.84 
127.75 
244.83 
113.61 

86.95 
134.58 

69.61 

Total Catch Species Catch 
Per Hour Per Tow 

(kg) kg % 

630.62 90.60 29 
295.30 13.20 9 

1081.58 518.00 96 
536.74 184.00 69 
313.04 70.00 45 
734.18 328.00 89 
121.68 47.00 77 
255.50 16.10 1 3 
489.66 22.20 9 
227.22 23.05 20 
173.90 37.30 43 
269.16 45.40 34 
139.22 26.50 38 

Number of Fish Modal Length Selection 50% Selection 
Measured Factor Length (cm) 

Coderd Cover cm Range 

117 154 22 14-29 3.25 22.14 
100 58 13 ;25 13 - 31 3.41 23.19 
172 159 22 19 -2 9 3.23 21.96 
203 116 22 16 -3 6 3.20 21.74 
157 109 23 1 9 -3 6 3.46 23.57 
237 123 25 19 -3 8 3.43 23.30 
167 92 22 14-35 3.13 21.28 
110 164 16 ;22 14 - 31 3.51 23.87 
162 115 22;25 13-42 3.41 23.70 
192 140 15 ;22 13 -5 0 3.07 20.86 
370 88 26 21 -34 3.13 21.19 

68 70 26 21 -31 3.85 26.17 
181 69 25;38 15-55 3.61 24.56 
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Table 1.2: Species: 
Area: 
MonthlYear: 
Mesh size (mm): 
Measured (nominal): 
Twine diameter (mm): 

Station Haul Time Total Catch 
(m in) Per Tow 

(kg) 

123 180 2219.3 
124 180 452.4 
126 180 2306.9 
127 180 4802.1 
128 230 4497.8 

e Estimated value 

Champsocephalus gunnari 
South Georgia (Subarea 48.3) 
December 1986 

88 (80) 
4.2 

Total Catch Species Catch 
Per Hour Per Tow 

(kg) kg 0/0 

739.8 1452.5 65 
150.8 381.6 84 
769.0 1249.2 54 

1606.3 2053.7 43 
1173.3 3100.8 69 

Number of Fish 
Measured 

Codend Cover 

743 1101 
260 410 
352 653 
298 499 
535 450 

* Modal length with high frequency (in polymodal length distributions) 

Table 2.1: Species: Champsocephalus gunnari 
Area: South Orkney (Subarea 48.2) 
Month/Year: December 1986 to January 1987 
Mesh size (mm): 
Measured (nominal): 68 (70) 
Twine diameter (mm): 3.0 

Station Haul Time Total Catch Total Catch Species Catch Number of Fish 
(min) (Per Tow) (Per Hour) Per Tow Measured 

(kg) (kg) kg % Coderd Cover 

347 30 144.44 288.88 32.50 23 164 111 
350 30 12.08 24.16 7.44 62 44 26 

Modal Length Selection 50% Selection 
Factor Length (cm) 

cm Range 

23;26 18 -4 7 3.0 26.8 
26 20-35 3.6e 31.5e 
23*;26 19 -3 9 2.5 22.2 
26 18 -3 7 2.4e 21.5e 
27 21 -38 2.3e 20.0e 

M<odal Length Selection 50% Selection 
Factor Length (cm) 

cm Range 

23;34 20-50 3.62 24.77 
23 12-36 3.21 21.94 



>-' 
00 
-.l 

Table 3.1: Species: 
Area: 
MonthlYear: 
Mesh size (mm): 
Measured (nominal): 
Twine diameter (mm): 

Station Haul Time Total Catch 
(m in) Per Tow 

(kg) 

413 30 449.80 
434 30 52.33 
448 30 22.05 
477 5 30 137.99 
479 5 30 62.23 
499 5 30 15.21 
545 5 30 15.58 

5 S. Shetland Is 

Champsocepha/us gunnari 
Elephant I., South Shetland Is. (Subarea 48.1) 
January to February 1987 

68 (70) 
3.0 

Total Catch 
Per Hour 

(kg) 

899.60 
104.66 

44.10 
275.98 
124.46 

30.42 
31.16 

Species Catch 
Per Tow 

kg % 

333.00 74 
27.00 52 
18.10 82 

137.60 100 
62.00 100 
13.80 91 

4.73 30 

Number of 
Fish Measured 
Coderd Cover 

113 162 
57 52 

147 60 
176 180 
162 162 

75 141 
36 124 

Modal Length Selection 50% Selection 
Factor Length (cm) 

cm Range 

22;32 19-35 2.74 18.90 
23 21 -39 3.20 21.96 
23;26;31 1 9 -3 8 3.08 21.12 
13;22 12 - 31 2.89 19.66 
14;19;24 11 - 27 3.29 22.40 
14;21;25 13-48 3.61 24.59 
14;20;25 12-27 3.30 22.44 
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Table 3.2: Species: 
Area: 
MonthlYear: 
Mesh size (mm): 
Measured (nominal): 
Twine diameter (mm): 

Station Haul Time Total Catch 
(m in) Per Tow 

(kg) 

I11 4 120 1303.0 
I11 6 180 1864.9 
I141 105 613.3 

Champsocephalus gunnari 
Elephant I. (Subarea 48.1) 
October to November 1986 

110 (100) 
4.2 

Total Catch Species Catch 
Per Hour Per Tow 

(kg) kg % 

651.0 29.8 2 
621.0 96.2 5 
350.0 17.0 3 

Number of Fish 
Measured 

Coderd Cover 

79 303 
284 343 
37 92 

* Modal length with high frequency (in polymodal length distributions) 

Modal Length Selection 50% Selection 
Factor Length (cm) 

cm Range 

20;30 15-35 2.9 32.0 
20;29 17-44 2.7 30.0 
20;30 18-44 3.1 33.7 
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Table 7.2: Species: 
Area: 
MonthlYear: 
Mesh size (mm): 
Measured (nominal): 
Twine diameter (mm): 

Station Haul Time Total Catch 
(m in) Per Tow 

(kg) 

123 180 2219.3 
124 180 452.4 
126 180 2306.9 
127 180 4802.1 
128 230 4497.8 

Notothenia gibberifrons 
South Georgia (Subarea 48.3) 
December 1986 

88 (80) 
4.2 

Total Catch 
Per Hour 

(kg) 

739.8 
150.8 
769.0 

1606.3 
1173.3 

Species Catch 
Per Tow 

kg 0/0 

557.2 25 
38.0 8 

849.2 37 
1708.7 36 

419.0 9 

Number of Modal Length 
Fish Measured 
Codend Cover cm 

135 56 17*;28;36*-39 
25 180 1 7 

11 0 37 11 ;18*;30;38* 
201 139 9;17*,40* 

98 70 16*-20*;37-40 
---- --

e 

* 
* * 
* * * 
* * * * 

Estimated value 
Modal length with high frequency (in polymodal length distributions) 
All selection estimates were below 50% level 
All selection estimates were over 50% level 
Multiple 50% selection estimates 

Selection 50% Selection 
Factor Length (cm) 

Range 

9 -5 0 2.6e 23.0e 
12-37 * * 
10 -4 9 * * * 

8 -4 8 * * * * 
9 -42 2.2e 19.0e 
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Table 9.2: Species: 
Area: 
MonthlYear: 
Mesh size (mm): 
Measured (nominal): 
Twine diameter (mm): 

Notothenia gibberifrons 
Elephant I., Joinville I., King George I. (Subarea 48.1) 
October to November 1986, February 1987k 1986 

110 (100) and 88 (80)k 
4.2 

Station Haul Time Total Catch Total Catch Species Catch Number of Fish Modal Length 

* 

k 

(m in) Per Tow Per Hour Per Tow Measured 
(kg) (kg) kg % CocIend 

119 125 327.4 157.0 274.0 84 613 
11 1 0 120 837.9 419.0 691.0 82 438 
11 1 1 120 253.8 126.0 201.0 79 315 
11 13 260 67.6 16.0 54.0 80 97 
11 14 120 1303.0 651.0 1028.0 79 408 
1116 180 1864.9 621.0 1601.0 86 948 
1117 130 1170.9 540.0 866.2 74 494 
11 41 105 613.3 350.0 437.0 71 224 
1142 200 85.1 25.0 71.0 83 96 
1133i 120 80.7 40.0 23.2 29 88 
1134i 115 888.7 464.0 84.6 1 0 113 
1136i 60 272.0 272.0 100.5 37 153 
1137i 100 143.4 86.0 77.0 54 119 
IV/7k 90 599.7 400.0 440.0 73 361 

Modal length with high frequency (polymodal length distributions) 
Joinville I. 
King George I. 

Cover 

169 
644 
641 
334 
568 

1278 
1980 
297 

58 
11 6 
200 
159 

95 
137 

cm Range 

24;34* 14-46 
24;36* 13-46 
26 11 - 43 
29-31 13-39 
29 16- 42 
29 13-44 
30 20- 41 
30 19- 43 
31 ;35 22-48 
19*;26 14-37 
22;30 17-39 
30-32 23-44 
29-31 ;37* 1 8-44 
27;41 19-47 

Selection 50% Selection 
Factor Length (cm) 

2.1 23.1 
2.9 32.0 
2.7 29.9 
3.1 34.5 
2.8 31.1 
2.9 31.5 
2.8 30.5 
2.7 30.6 

2.1 23.4 
2.4 26.8 
3.0 33.5 
2.8 30.9 
3.3 29.0 
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Table 10.1: Species: Notothenia gibberifrons 

Station 

267 
268 
271 
272 
273 
275 
276 
278 
281 
282 
322 
323 
327 
328 
333 
340 
345 
378 
379 
380 
385 

Area: 
MonthlYear: 

South Orkney (Subarea 48.2) 
December 1986 to January 1987 

Mesh size (mm): 
Measured (nominal): 
Twine diameter (mm): 

68 (70) 
3.0 

Haul Total Catch Total Catch Species Catch 
Time Per Tow Per Hour Per Tow 

(m in) (kg) (kg) kg % 

30 64.600 129.20 37.09 57 
30 234.660 469.32 109.40 47 
30 62.930 125.86 35.80 57 
30 56.170 112.34 35.95 64 
30 77.990 155.98 42.95 55 
30 226.530 453.06 132.00 58 
30 146.380 292.76 80.00 55 
30 37.485 74.97 16.05 43 
30 53.355 106.71 18.25 34 
30 291.315 582.63 86.90 30 
30 72.620 145.24 35.30 49 
30 44.675 89.35 30.85 69 
30 34.880 69.76 16.30 47 
30 41.795 83.59 9.65 23 
30 18.965 37.93 9.85 52 
30 285.155 570.31 7.28 3 
30 9.285 18.57 6.55 71 
30 142.785 285.57 74.05 52 
30 25.490 50.98 14.80 58 
30 46.680 93.36 8.80 1 9 
30 27.030 54.06 15.60 58 

Number of Fish 
Measured 

Codend Cover 

190 60 
417 206 
164 190 
199 124 
220 198 
946 149 
399 301 
110 42 
11 6 138 
451 402 
175 37 
120 79 

78 85 
62 154 
40 164 
40 1 2 
30 1 8 

341 374 
109 85 

41 41 
88 47 

Modal Length Selection 50% Selection 
Factor Length (cm) 

cm Range 

19;25;30;37 12-37 2.91 19.91 
12;20;29;32 9 - 3 8 3.18 21.76 
17;20;25;28 9 - 3 8 3.08 20.95 
19;23;28;35 10 -4 0 2.80 19.05 
11 ;20;27;35 9 -3 8 2.88 19.57 
20;32 11 -36 3.10 21.13 
11 ;19;27;36 9 - 43 2.56 17.42 
19;26 15-39 2.60 17.72 
11 ;16 ;20 ;24 ;28 ;32 1 0 -3 9 2.44 16.70 
11 ;18;24;28;32 9 - 3 9 2.73 18.59 
21 ;26 ;31 ;35 15-40 2.80 19.15 
12;21;27;34 10-42 2.93 20.02 
10;14;21 ;27 8 - 4 0 2.64 17.95 
14;20 9-41 2.91 19.78 
10; 17 8 - 3 9 3.31 22.52 
25;30 19 -3 2 3.21 21.93 
18 ;23 ;28 ;32 16 -4 0 3.01 20.51 
11 ; 19 10 -3 9 2.96 20.23 
10;21 ;27;30 9 - 3 8 2.47 16.78 
10;20;26;30 9 - 4 0 2.80 19.16 
11 ;20;27 9 - 3 4 2.71 18.44 



Tableau 1: Espece: 
Zone: 
Mois/annee: 

Tableau 2: ESpece: 
Zone: 
Mois/annee: 

Tableau 3: Espece: 
Zone: 
Mois/annee: 

Tableau 4: ESpece: 
Zone: 
Mois/annee: 

Tableau 5: Espece: 
Zone: 
Mois/annee: 

Tableau 6: Espece: 
Zone: 
Mois/annee: 

Tableau 7: Espece: 
Zone: 
Mois/annee: 

Tableau 8: ESpece: 
Zone: 
Mois/annee: 

Tableau 9: ESpece: 
Zone: 
Mois/annee: 

Tableau 10: ESpece: 
Zone: 
Mois/annee: 

Tableau 11: Espece: 
Zone: 
Mois/annee: 

Tableau 12: Espece: 
Zone: 
Mois/annee: 
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Liste des tableaux 

ChampsocephaJus gunnari 
Georgie du Sud et Shag Rocks (R) (48.3) 
Novembre - decembre 1986(1), septembre 1981 (2), 
decembre 1978 - mars 1979(3) 

ChampsocephaJus gunnari 
lies Orcades du Sud (48.2) 
Oecembre 1986(1), decembre 1978 - mars 1979(2) 

ChampsocephaJus gunnari 
lie Elephant et iles Shetland du Sud (48.1) 
Oecembre 1986 - janvier 1987(1), janvier - fevrier 
1987(2), novembre - decembre 1986(3), novembre 1986 -
fevrier 1987(4) 

ChaenocephaJus aceratus 
Georgie du Sud (48.3) 
Novembre - decembre 1986(1) , decembre 1978 - mars 
1979(2) 

ChaenocephaJus aceratus 
lies Orcades du Sud (48.2) 
Oecembre 1986(1), decembre 1978 - mars 1979(2) 

ChaenocephaJus aceratus 
lie Elephant et iles Shetland du Sud (48.1) 
Octobre - novembre 1986 et fevrier 1987(1), decembre 
1978 - mars 1979(2) 

Pseudochaenichthys georgianus 
Georgie du Sud (48.3) 
Novembre - decembre 1986 

Pseudochaenichthys georgianus 
lies Orcades du Sud (48.2) 
Oecembre 1986 - janvier 1987 

Notothenia gibberifrons 
Georgie du Sud (48.3) 
Novembre - decembre 1986(1), decembre 1978 - mars 
1979(2) 

Notothenia gibberifrons 
lies Orcades du Sud (48.2) 
Oecembre 1986(1), decembre 1978 - mars 1979(2) 

Notothenia gibberifrons 
lie Elephant, ile Joinville et iles Shetland du Sud (48.1) 
Octobre - novembre 1986(1), decembre 1986 - janvier 
1987(2), janvier - fevrier 1987(3), decembre 1978 - mars 
1979(4) 

Patagonotothen brevicauda guntheri 
Shag Rocks (48.3) 
Novembre 1986 



Figure 1: 

Figure 2: 

Figure 3: 

Figure 4: 

Figure 5: 

Figure 6: 

T a6JIHu,a 1: 

Ta6JIHu,a 2: 

Ta6JIHu,a 3: 

Ta6JIHu,a 4: 

Ta6JIHu,a 5: 

Liste des figures 

Relation graphique entre I'epaisseur du cordage des culs de chalut utilises 
dans les experiences de selectivite et le facteur de selection obtenu pour 
Champsocephalus gunnari. 

Relation graphique entre la capture totale par trait de chalut et les 
parametres de selectivite obtenus pour Champsocephalus gunnari dans 
I'experience polonaise. 
(a) Lso; (b) Facteur de selection. 

Capture par trait de chalut dans I'experience espagnole et facteurs de 
selection pour (a) Champsocephalus gunnari et (b) Notothenia gibberifrons. 

Capture par trait de chalut et facteurs de selection pour Notothenia 
gibberifrons dans I'experience de selectivite polonaise. 

Eftet de la structure en longueurs du stock peche sur la longueur de 50% de 
selection pour un maillage de 110 mm. La zone hachuree des distributions 
en longueurs represente les poissons retenus par le cui de chalut. Les 
pointilles a gauche indiquent les pourcentages retenus des classes d'age 
particulieres. Les lignes verticales representent Lso. 

Relation graphique entre la longueur moyenne des poissons dans le stock 
echantillonne et les parametres de selectivite: la longueur de 50% de 
selection et le facteur de selection. 

BHlI: 
Pa:i1oH: 

Mec5.lu,/roll: 

BHlI: 
Pa:i1oH: 

Mec5.lu,/ro,l{: 

BH,l{: 
Pa:i1oH: 

Mec5.lu,/rOll: 

BHlI: 
Pa:i1oH; 
Mec5.lu,/ro,l{: 

BHlI: 
Pa:i1oH: 

Mec5.lu,1 ro,l{: 

CnHCOK Ta6JIHu, 

Champsocephalus gunnari 
IO:>KHa5.1 reOprH5.I H CKaJIbI IIIar (R) (IIollpa:i1oH 48.3) 
H05.l6pb - lIeKa6pb 1986 r.(1), CeHT5.l6pb 1981 r. (2), 
lIeKa6pb 1978 r. - MapT 1979 r. (3) 

Champsocephalus gunnari 
IO:>KHbIe OpKHe:i1cKHe oCTpoBa (48.2) 
,l{eKa6pb 1986 r. (1), ,l{eKa6pb 1978 - MapT 1979 rr. (2). 

Champsocephalus gunnari 
o. 3JIe<paHT H IO:>KHbIe IIIeT JIaHlICKHe O-Ba (IIO,l{pa:i1oH 
48.1) 
lIeKa6pb 1986 - 5.lHBapb 1987 rr. (1 l, 5.lHBapb - <peBapJIb 
1987 r. (2), H05.l6pb-,l{eKa6pb 1986 r. (3), H05.l6pb 1986-
<peBpaJIb 1987 rr. (4) 

Chaenocephalus aceratus 
IO:>KHa5.1 reOprH5.I (48.3) 
H05.l6pb - ,l{eKa6pb 1986 r.(1), ,l{eKa6pb 1978 - MapT 
1979 rr. (2) 

Chaenocephalus aceratus 
IO:>KHbIe OpKHe:i1cKHe O-Ba (IIO,l{patloH 48.2) 
,l{eKa6pb 1986 r. (1), ,l{eKa6pb 1978 - MapT 1979 rr. (2) 
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Ta6JIH~a 10: 

PHCYHOK 1: 

PHCYHOK 2: 

PHCYHOK 3: 

PHCYHOK 4: 
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BH,lI: 

PaHoH: 

Mec5I~/ro,ll: 

BH,lI: 

PaHoH: 

Mec5I~/ro,ll: 

BH,lI: 

PaHoH: 

Mec5I~/ ro,ll: 

BH,lI: 

PaHoH: 

Mec5I~/ ro,ll: 

BH,lI: 

PaHoH: 

Mec5I~/ro,ll: 

BH,lI: 

PaHoH: 

BH,lI: 

PaHoH: 

Mec5I~/ ro,ll: 

Chaenocephalus aceratus 
o.3JIe<paHT H IO)I{HbIe III eT JIaH,lICKHe O-Ba (IIO,llpaHOH 

48.1) 
OKT5I6pb - H05I6pb 1986 r. H <peBpaJIb 1987 r. (1) 
,lIeKa6pb 1978 - MapT 1979 rr. (2) 

Pseudochaenichthys georgianus 
IO)I{Ha5I reOprH5I (llo,llpaHOH 48.3) 
H05I6pb - ,lIeKa6pb 1986 r. 

Pseudochaenichthys georgianus 
IO)I{HbIe OpKHeHcKHe oCTpoBa (IIo,llpaHoH 48.2) 
,lIeKa6pb 1986 - 5IHBapb 1987 rr. 

Notothenia gibberifrons 
IO)I{Ha5I reOprH5I (llO,llpaHOH 48.3) 
H05I6pb - ,lIeKa6pb 1986 r. (1), ,lIeKa6pb 1978 - MapT 

1979 rr. (2) 

Notothenia gibberifrons 
IO)KHbIe 0pKHeHcKHe O-Ba (IIO,llpaHOH 48.2) 
,lIeKa6pb 1986 r. (1), ,lIeKa6pb 1978 - MapT 1979 rr. (2) 

Notothenia gibberifrons 
o. 3JIe<paHT, o. jKY3HBHJIb H IO)KHbIe IlleTJIaH,lIcKHe O-Ba 

(IIo,llpaHoH 48.1) 
OKT5I6pb - H05I6pb 1986 r. (1), ,lIeKa6pb 1986 - MapT 

1987 rr. (2), 5IHBapb - <peBpaJIb 1987 r. (3), ,lIeKa6pb 1978 
- MapT 1979 rr. (4) 

Patagonotothen brevicauda guntheri 
CKaJIbI Illar (llo,llpaHOH 48.3) 
H05I6pb 1986 r. 

CnHCOK PHCYHKOB 

rpa<pHK 3aBHCHMOCTH ,lIHaMeTpa ,lIeJIH KYTKOB, HCnOJIb30BaHHbIX B 

3KcnepHMeHTax no CeJIeKTHBHOCTH TpaJIOB, H BhlQHCJIeHHOrO ,lIJI5I 

Champsocephalus gunnari <paKTopa CeJIeKTHBHOCTH. 

rpa<pHK 3aBHCHMOCTH BeJIHQHHbI o6IIlero YJIOBa 3a O,llHO TpaJIeHHe H 

napaMeTpoB CeJIeKTHBHoCTH, BbIQHCJIeHHbIX ,lIJI5I Champsocephalus 
gunnariB XO,lle npOBe,lleHHOrO IIOJIbIIIeH 3KcnepHMeHTa. 

(a) LSD; (b) <paKTop CeJIeKTHBHOCTH 

rpa<pHK 3aBHCHMOCTH YJIOBa 3a TpaJIeHHe H <paKToPOB CeJIeKTHBHOCTH 

,lIJI5I (a) Champsocephalus gunnari H (b) Notothenia gibberifrons, 
nOJIYQeHHbIX B XO,lle npOBe,lleHHOrO IIcnaHHeH 3KcnepHMeHTa. 

rpa<pHK 3aBHCHMOCTH YJIOBa 3a TpaJIeHHe H <paKToPOB CeJIeKTHBHOCTH 

,lIJI5I Notothenia gibberifrons, nOJIYQeHHbIe B XO,l\e npOBe,l\eHHOrO 

IIOJIbIIIeH 3KcnepHMeHTa no CeJIeKTHBHOCTH. 



PHCYHOK 5: 3aBHcHMoCTb ,lIJIHHbI OC06H, cooTBeTcTBYIO~etf 50% Y,lIep)I{aHHIO npH 

pa3Mepe 5IqeH B 110 MM, OT pa3MepHOrO COCTaBa 06JIaBJIHBaeMOrO 

3anaCa. 3aTeMHeHHa5I qaCTb rpaqmKa paCnpe,lleJIeHH5I ,lIJIHHbI 

H306pa)l{aeT KOJIHqeCTBO oco6etf, Y,lIep)l{aHHbIX KYTKOM TpaJIa. TOqKH 

CJIeBa H306pa)l{aIOT npO~eHTHOe CO,llep)l{aHHe Y,lIep)l{aHHbIX oco6etf 

OT ,lIeJIbHbIX pa3MepHbIX KJIaCCOB. BepTHKaJIbHble JIHHHH - Lso. 

PHCYHOK 6: rpaqmK 3aBHCHMOCTH cpe,llHetl ,lIJIHHbI OC06H B HCCJIe,llyeMoM 3anace 

H napaMeTpoB CeJIeKTHBHOCTH: ,lIJIHHa OC06H, cooTBeTcTBYIO~a5I 50% 
Y,lIep)l{aHHIO H cpaKTop CeJIeKTHBHOCTH. 

Tabla 1: Especie: 
Area: 
Mes/afio: 

Tabla 2: Especie: 
Area: 
Mes/afio: 

Tabla 3: Especie: 
Area: 
Mes/afio: 

Tabla 4: Especie: 
Area: 
Mes/afio: 

Tabla 5: Especie: 
Area: 
Mes/afio: 

Tabla 6: Especie: 
Area: 
Mes/afio: 

Tabla 7: Especie: 
Area: 
Mes/afio: 

Tabla 8: Especie: 
Area: 
Mes/afio: 

Tabla 9: Especie: 
Area: 
Mes/afio: 

Lista de las tablas 

Champsocephalus gunnari 
Georgia del Sur y Shag Rocks(R) (48.3) 
Noviembre a Diciembre 1986(1), Septiembre 1981 (2), 
Diciembre 1978 a Marzo 1979(3) 

Champsocephalus gunnari 
Orcadas del Sur (48.2) 
Diciembre 1986(1), Diciembre 1978 a Marzo 1979(2) 

Champsocephalus gunnari 
I. Elephant, I. Shetland del Sur (48.1) 
Diciembre 1986 a Enero 1987(1), Enero a Febrero 1987(2), 
Noviembre a Diciembre 1986(3), Noviembre 1986 a Febrero 
1987(4) 

Chaenocephalus aceratus 
Georgia del Sur (48.3) 
Noviembre a Diciembre 1986(1), Diciembre 1978 a Marzo 
1979(2) 

Chaenocephalus aceratus 
1.0rcadas del Sur (48.2) 
Diciembre 1986(1), Diciembre 1978 a Marzo 1979(2) 

Chaenocephalus aceratus 
I. Elephant, I. Shetland del Sur (48.1) 
Octubre a Noviembre 1986 y Febrero 1987(1), Diciembre 
1978(2), Marzo 1979(2), 

Pseudochaenichthys georgianus 
Georgia del Sur (48.3) 
Noviembre a Diciembre 1986 

Pseudochaenichthys georgianus 
Orcadas del Sur (48.2) 
Diciembre 1986 a Enero 1987 

Notothenia gibberifrons 
Georgia del Sur (48.3) 
Noviembre a Diciembre 1986(1), Diciembre 1978 a Marzo 
1979(2) 
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Tabla 10: 

Tabla 11: 

Tabla 12: 

Figura 1: 

Figura 2: 

Figura 3: 

Figura 4: 

Figura 5: 

Figura 6: 
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Especie: 
Area: 
Mes/ano: 

Especie: 
Area: 
Mes/ano: 

Especie: 
Area: 
Mes/ano: 

Notothenia gibberifrons 
Orcadas del Sur (48.2) 
Diciembre 1986(1), Diciembre 1978 a Marzo 1979(2) 

Notothenia gibberifrons 
I. Elephant, I. Joinville y I. Shetland del Sur (48.1) 
Octubre a Noviembre 1986(1), Diciembre 1986 a Enero 
1987(2), Enero a Febrero 1987(3), Diciembre 1978 a Marzo 
1979(4) 

Patagonotothen brevicauda guntheri 
Shag Rocks (48.3) 
Noviembre 1986 

Lista de las figuras 

Relaci6n entre el diametro del hilo del copo del arrastre utilizado en los 
experimentos de selectividad y el factor de selecci6n obtenido para 
ChampsocephaJus gunnari. 

Relaci6n entre la captura total por arrastre y los parametros de selectividad 
obtenidos para ChampsocephaJus gunnari en el experimento polaco. 
(a) L50 ; (b) Factor de Selecci6n. 

Relaci6n entre la captura por arrastre y los factores de selecci6n para 
(a) ChampsocephaJus gunnari y (b) Notothenia gibberifrons en el 
experimento espanol. 

Relaci6n entre la captura por arrastre y los facto res de selecci6n para 
Notothenia gibberifrons en el experimento polaco. 

Efecto de la distribuci6n de longitud de la poblaci6n muestrada en el 50% de 
longitud de selecci6n de peces en los experimentos con una luz de malla de 
110 mm. El area oscura representa los peces retenidos por el copo de 
arrastre. Los puntos a la izquierda son porcentajes de peces retenidos en 
clases especfficas de longitud. Lfneas verticales son Lso. 

Relaci6n entre el promedio de la longitud de los peces en la poblaci6n 
muestreada y los parametros de selectividad: el 50% de longitud de selecci6n 
y el factor de selecci6n. 


