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PRELIMINARY REPORT ON BIOLOGICAL OBSERVATIONS AND EXPLORATORY FISHING
DATA COLLECTED IN THE SOUTH GEORGIA AREA DURING THE 1985/1986 CRUISE OF
MT CARINA

K. Kreft, J. Szynaka
Poland

Abstract

A fish survey in South Georgia waters was undertaken
from November 1985 to January 1986 as a part of the
on-going fish stock monitoring program conducted by the
Sea Fisheries Institute, Gdynia. Codends of two mesh
sizes (47 and 60 mm) were used with a bottom trawl of

32 m headrope. Catch data were collected in 249 hauls
using 60 mm mesh size cutside the 12 nautical mile
protected zone around South Georgia. Sampling tows,
including some tows inside the 12 Nm zone, were made
with 47 mm mesh size codends. Fifty six fish samples
were taken for biological analysis. Random length
measurements and detailed biological analyses were made
of five species : Champsocephalus gunnari,
Chaenocephalus aceratus, Pseudochaenichthys georgianus,
Notothenia gibberifrons and N. rossii marmorata. Scales
and otoliths were also collected for age determinations.
The total catch with 60 mm mesh size codends was 1305.4
tons with a mean CPUE of 1822 kg/hour. C. gunnari
comprised the bulk of the catch (62.5%), C. aceratus,

P. georgianus and N. gibberifrons, 7.5 to 147 while

N. rossii and D. eleginoides were present only as
by-catch. 1In sampling catches two length groups of

C. gunnari were found with modes of 18 and 28 cm. The
length range of C. aceratus was 25-72 cm. P. georgianus
was represented by three length groups : 20-24, 32-41
and 42-56 cm. N. gibberifrons was also represented by
three length groups : 7-22/23, 22-31 and 31-49 cm.
Weight/length ratios were calculated for all five
species. The fish in samples were at maturity stages II
to V with the majority at stage III. Feeding intensity
was rather low for all species at the beginning of
cruise. A rapid increase in feeding intensity of

C. gunnari was observed between the second and third
10-day periods in December, while for P. georgianus and
C. aceratus it remained low throughout the whole cruise.
Some comparisons of the observed parameters were drawn
between this and previous seasons.
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RAPPORT PRELIMINAIRE SUR LES OBSERVATIONS BIOLOGIQUES ET LES DONNEES
DE PECHE EXPLORATOIRE RELEVEES DANS LA ZONE DE LA GEORGIE DU SUD
PENDANT L'EXPEDITION DE 1985/1986 DU CHALUTIER CARINA

K. Kreft, J. Szynaka
Pologne

Résumé

Une étude sur des poissons a été entreprise en Géorgie
du sud de novembre 1985 a janvier 1986 dans le cadre du
programme continu de contrdle des stocks de poissons
mené par l'Institut de la Péche Maritime, Gdynis. Des
rabans de cul de maillage de deux tailles (47 et 60 mm)
ont été utilisés avec un chalut de fond de 32 meétres.
Des données de prise ont été relevées au cours de 249
traits a l'aide d'un maillage de 60 mm en dehors de la
zone protégée de 12 milles marins au large de la Géorgie
du Sud. Des traits d'échantillonnage, vy compris
quelques—uns effectués a l'intérieur de la zone de 12
milles marins ont été réalisés au moyen de rabans de cul
d'un maillage de 47 mm. Cinquante-six échantillons de
poissons ont été prélevés pour analyse biologique. Des
mesures de longueur de c¢ing especes, Champsocephalus
qunnari, Chaenocephalus aceratus, Pseudochaenichthys
georgianus, Notothenia gibberifrons et N. rossii
marmorata. ont été prises au hasard et des analyses
biologiques ont été réalisées en détail sur ces
espéces. Des écailles et des otolithes ont également
été prélevées pour déterminer l'dge des poissons. La
prise totale au moyen de maillages de 60 mm était de
1.305,4 tonnes avec une PUE moyenne de 1822 kg/heure.
C. qunnari était l'espéce dominante de la prise (62,5%),
C. aceratus, P. georgianus et N. gibberifrons, 7,5 a 14%
alors que N. rossii et D. eleginoides étaient présents
seulement en tant que prises secondaires. Dans les
prises d'échantillonnage, deux catégories de longueurs
de C. qunnari ont été découvertes avec des modes de 18
et 28 cm. La gamme de longueurs de C. aceratus était de
25 a 72 cm. P. georgianus était représenté par trois
catégories de longueurs: 20-24, 32-41 et 42-56 cm. N.
gibberifrons était également représenté par trois
catégories de longqueurs: 7-22/23, 22-31 et 31-49 cm. La
relation poids/longueur a été calculée pour toutes les
cing espéces. Les poissons des échantillons avaient
atteint les stades II & V de la maturité et la majorité
d'entre eux en eétaient au stade III. On a enregistré
une intensité alimentaire assez faible pour toutes les
espéces au début de l'expédition. Une hausse rapide de
1'intensité alimentaire de C. qunnari a été observée
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entre la seconde et la troisieme période de 10 jours en
décembre, alors que pour P. georqianus et C. aceratus,
on a enregistré une intensité alimentaire assez faible
pendant toute la période de 1'expédition. Quelques
comparaisons des paramétres observés ont pu étre
effectuées entre cette saison et la précédente.

INFORME PRELIMINAR DE OBSERVACIONES BIOLOGICAS Y DATOS DE
EXPLORACION PESQUERA RECOPILADOS EN EL AREA DE GEORGIA DEL SUR
DURANTE EL CRUCERO DEL MT CARINA EN 1985/1986

K. Kreft, J. Szynaka
Polonia

Resumen

Se realizé una prospeccidén de peces en las agquas de
Georgia del Sur de noviembre 1985 a enero 1986 como
parte del programa continuo de control de la poblacidn
pesquera realizado por el Instituto de Pesquerias
Marinas, Gdynia. Se utilizaron coronas de dos tamanos
de malla (47 mm y 60 mm) con un arrastre de fondo de
32 m. Se recopilaron datos de captura en 249 arrastres
utilizando luz de malla de 60 mm fuera de 1la =zona
protegida de 12 millas nauticas alrededor de Georgia del
Sur. Se realizaron arrastres de muestreo, incluyendo
algunos arrastres dentro de la zona de 12 nmillas
nauticas con coronas de arrastre de luz de malla de
47 mm. Se tomaron cincuenta y seils muestras de peces
para analisis bioldgicos. Se realizaron mediciones de
tamano al azar y andlisis biolégicos detallados de cinco
especies: Champsocephalus qunnari, Chaenocephalus
aceratus, Pseudochaenichthys georgianus, Notothenia
gibberifrons and N. rossii marmorata. Se recolectaron
también escamas y otolitos para determinacidn de
edades. La captura total con corcnas de luz de malla de
60 mm fue de 1305.4 toneladas con un CPUE promedio de
1822 kls/hora. La mayor parte de la captura estaba
compuesta por C. qunnari (62.5%), C. aceratus,
P. georqianus y N. gibberifrons, 7.5% a 14%, mientras
que N. rossii y D. eleqginoides estuvieron presentes sodlo
como pesca accidental. En capturas de muestreo se
encontraron dos grupos de tamano de C. qunnari con
modos de 18 y 28 cm. El rango de tamano de C. aceratus
fue de 25-72 cm. P. georqianus estuvo representado por
tres grupos de ‘tamano: 20-24, 32-41 y 42-56 cm. N.
gibberifrons también estuvo representado por tres grupos
de tamano: 7-22/23, 22-31 y 31-49 cm. Se calcularon las
proporciones peso/tamano para cada una de las cinco
especies. Los peces en las muestras estaban en las
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etapas de madurez II a V, con la mayoria en la etapa
III. La intensidad de alimentacidén era relativamente
baja para todas las especies al comienzo de 1la
travesia. Se observdo un rdpido aumento en la intensidad
de ‘alimentacidén de C. gunnari entre el segqundo y el
tercer periodo de 10 dias en diciembre, mientras que
para P. georqgianus y C. aceratus ésta permanecidé baja
durante toda la travesia. Se obtuvieron algunas
comparaciones de los parametros observados entre esta
temporada y temporadas anteriores.

R T

[NPEABAPUTEJIbHBI OTYET [0 JAHHBIM BUOJIOTMUECKWUX HABJIOJEHWIA
M ACCJIEZIOBATEJIbCKOT'O MPOMBICJIA, COBPAHHEIM B PAMOHE IOKHO#
'EOPTHMMA BO BPEMA IUIABAHUA T/X "KAPUHA™
B CE30HE 1985/86 r.

K.KpedTt, W.XKuHaka
(Mon pma)

Peswome

C Hosa6ps 1985 r. no suBaps 1986 r. B BOAax
[OrHO M Teopruu IpPOBOAMIIACS cheMKa PhIG HBIX
3anacoB, UTO SBJAAETCS YaCThio MNPOJAOJIRAIENC S
IporpamMmMel MOHMTOPHHIA 3THX 3aMNaCOB, MPOBOJAMMOH
HucrurtyTom MOPCKOTIO MpomMeiciIa B T'npive .
Hcnonpsopanuch KYTKH C JABYyMSA pasMepaMyd dAUYeH
(47 u 60 MM) ¥ JOHHHIH TpaJyi ¢ BepxHe# mnopbopoi#
pnuHoit B 32 M. JlaHHbe mno yJioBy O6bUiM COOGpaHbl BO
BpeMmsa 249 TpaJieHu#t TpajsamMy -c syeein B 60 MM 3a
npepenaMy  12-MUJIBHOW OXPaHAEeMOW 30HHI BOKPYT
IokHo# TI'eopruu. [lpobHbie TpaJieHUS MNPOBOAUIUCH C
Ucrojip30BaHueM KyTKa ¢ sA4Yeeinr B 47 MM, BKIoYasd
HECKOJIBKO TpajleHH# BHYTpH 12-MunbHO# 30Hb. Jnsa
. nmpoBefleHWs OHOJIOrMYecKoro aHajiusa O6bUIO B3ATO

narsecar wecThb npob  pub. Briiy  npoBepeHh
BLI6 OPOYHBIE U3MEepeHUusd OJTUH H noppoOHbI#
OHOJIOFHYECKHUH aHanus OATH BHIIOB:
Chamsocephalus gunnari, Chaenocephalus
aceratus, Pseudochaenichthys georgianus,
Notothenia gibberifrons " N. __rossii
marmorata. s onpefleJIeHU s BO3pacTa TaKXe

coOGHpaNiuch Yemysa ¥ OTOJUTH. OBmMUHE YyJIOB KYyTKaMH
c pa3smepoM syed B 60 mm cocrtaBun 1305,4 TOHHH
nmpy¥ cpepgHeir  BenuuyuHe CPUE B 1822 kr/v9.
OCHOBHYIO 4YaCThb YJNoBa cocTaBuyg BUA C. qunnari
(62,5%), C. aceratus, P. georgianus 4 N.
gibberifrons - ot 7,5 pmo 14%, B TO BpeMsa Kak
N. rossii u D. eleqinoides BXOAUIU TOJNLKO
B npujoB. B npo6GHbIX ynoBax ObJIM OTMEeYeHH JIBE
pa3MepHeie rpynnel C. gqunnari - 18 u 28 cmMm.
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Pa3MepHbifi JManaszoH JiauH Yy C. aceratus Obul
25-72 CcM. P. georgianus 6bUI  [pPEeACTaBJIEH
TpeMs pa3MEpHHIMH [PpynmaMu: 20-24 cm, 32-41 cmMm
u 42-56 cm. N. gibberifrons O6bUI TpefCTaBJIEH
Takxe TpeMa Pa3MEpHHMH TrpynnamMu: 7-22/23 cmM,
22-31 ¢cM ¥ 31-49 cm. DBeiad BRIYUCJEHB BEJHYUHH
OTHOLWIEHMS Beca K JJIUHe [N BCEX MNSATH BHAOB.

Priba B npobax Haxoaunach Ha cCTafuax
nmosioBospesocty oT II  pgo V;  OONBHMHCTBO -
Ha cTaguu ITII. NHTEeHCUBHOCTS nUTaHus B

Hayajle [MJaBaHusg ObJla HOBOJBHO HM3KOH AN BCEX
nATY BHAOB. Pe3kuid POCT HUHTEHCUBHOCTHU MUTAHHUA
y C. qunnari 6L 3aMeyeH B KOHLe
BTOpOii—-Hayajie TpeTheh JAeKafgs pAekabpsA, Torja
kak pans P. georgianus ¥ C. aceratus oOHa
ocTaBaJjlach HU3KOH B NpoaoOKEHNE BCEro
niaaBaHU4A. [IlposegeHo HECKOJIbKO CpPaBHEHUH
BEeJYYUH  fapaMeTpoOB, MOJIYYEHHLIX B 3TOM H
npeAsagyIUX ce30Hax.
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PRELIMINARY REPORT ON BIOLOGICAL OBSERVATIONS AND EXPLORATORY
FISHING DATA COLLECTED IN THE SOUTH GEORGIA AREA
DURING THE 1985/86 CRUISE OF MT CARINA

INTRODUCTION

Since 1976, the Sea Fisheries Institute in Gdynia has conducted
fish stock monitoring in the South Georgia area by means of exploratory
vessels or research vessels of the same size and fishing power. Imn the
1985/86 season, the trawler Cariﬁa, operating on the shelf of South Georgia
as a scouting vessel, was engaged in an SFI research program.
Investigations and fishing were carried out from 28 November 1985 to 19
January 1986 and covered the north-eastern part of the shelf. Permission
for conducting fishing for scientific research purposes by Carina was
issued by the Maritime Office in Szczecin in accordance with the CCAMLR

conservation measures 1/III and 2/III.

MATERIALS AND METHODS

Catch data have been collected from 249 hauls. For biological
analysis 56 fish samples were taken. Bottom trawls with 32 m headrope and
two kinds of codend (mesh size 47 and 60 mm) were employed. Sampling tows
were made using 47 mm mesh. The 60 mm mesh was used on the fishing grdunds
to make c.p.u.e. values comparable with those obtained in previous years.

The trawler entered 12 Nm zone for sampling purposes exclusively.

Biological sampling comprised random length measurements and

detailed biological analyses of five species : Champsocephalus gunnari,

Chaenocephalus aceratus, Pseudochaenichthys georgianus, Notothenia

gibberifrons and Notothenia rossii marmorata. The biological analysis of

samples included : measurements of total length (to the nearest cm below)
and weight, determination of sex and gonad maturity (according to Maier's
scale) and degree of stomach fullness on a 5-grade scale (0-4). Scales and

otoliths were collected for later ageing of fish.
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Catch data and length composition of catches are presented in this
report by rectangles 0.5 x 10'(subdivisions of the FAO statistical subarea
48,3, after Everson, 1984). To retain fishing grounds undivided, hauls
crossing boundaries of rectangles 56/57 and 61/62 were included to 56 and
61 respectively (Figure 1). A compensatory factor was introduced to take
into account proportions between the catch rate of a particular tow and the

size of a sample.

RESULTS OF FISHING ACTIVITIES

Fishing grounds and the location of sampling tows are shown in
Figure 1. Towing depth ranged from 120 to 300 m. Total catch was 1305.4
tons (Table I). The c.p.u.e. in particular decades* (except for 3 days of
fishing in November) ranged from 1273 to 3642 kg/h, mean in the whole
period being 1822 kg/h. The best catch rates in the first decade of
December were attained, when 379.4 tons of fish were caught with mean
c.p.u.e. of 3642 kg/h. 1In the remaining decades, catch rates were lower,
no more than 1800 kg/h. C. gunnari was the predominant species (62.5%).

The percentage share of C. aceratus, P. georgianus, and N. gibberifrons in

the total catch fluctuated from 7.5 to 14%Z. The by-catch consisted of

N. rossii and D. eleginoides.

It is not possible to compare the catch results of the MT Carina
with the catches made in the 1984/85 season. Fishing operations at that
time started earlier (in October) and ended at the end of
November/beginning of December because of low c.p.u.e. (Table II). The
expected concentrations of C. gunnari did not appear in this period. The
fleet concentrated its fishing operations on four different species of fish

(C. aceratus, P. georgianus, N. gibberifrons and N. rossii) within the

whole shelf area of South Georgia. In the 1983/84 season, as in the

previous year, the predominance of C. gunnari in catches was observed.

* "decade" is used here to mean a period of 10 days - Editor
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Fishing operations concentrated in the same subdivisions (56 and 61, Table
II) as in the 1985/86 season because the highest ylelds were attained
there. The c.p.u.e. for C. gunnari was similar, except that in 1983/84,
the highest values were noted in subdivision 61 while in the last season
they were highest in subdivision 56. Next to C. gunnari, c.p.u.e. for

P. georgianus in the 1983/84 season was also high, something not observed

during fishing operations of the MT Carina, in which the by-catch of
C. gunnarl consisted of three species with similar shares : C. aceratus,

P. georgianus and N. gibberifrons.

LENGTH COMPOSITION

The total length of C. gunnari ranged from l4 to 46 cm (Figure 2).
In research catches, two length groups of fish were present : 14-22 cm and
22-46 cm with the modes of 18 cm and 28 cm, respectively. Fish measured
during commercial catches belonged mainly to the second length group (847,
by number). The length range of C. aceratus was 25-72 cm (Figure 3) with
total length of 47-65 cm predominating in commercial catches. Length

distribution of P. georgianus in research catches in subdivision 61

consisted of three separate length groups : 20-24, 32-41 and 42-56 cm. The
latter was observed in commercial catches in the same area and north of
South Georgia in subdivision 55 (Figure 4). There were also three length

groups in some length distributions of N. gibberifrons caught east of South

Georgia. The first group comprised specimens with a total length of
7-22/23 cm, the second 22-31 cm and the third 31-49 cm (Figure 6). The
last one occurred in commercial catches and in the deep waters of
subdivisions 55 and 60. N. rossii was present as a by-catch in commercial
tows in subdivision 61 and in single research hauls in subdivision 62. The
length-frequency distributions of this species had similar patterns,

consisting of specimens with lengths of 36/42-69 cm (Figure 5).

For comparison, unpublished age and length frequency distributions
of the investigated species in the 1983/84 and 1984/85 seasons are
presented in Figure 7-11. The bulk of C. gunnari catches in those two
seasons consisted of the year class of 1980 (Sosinski, unpublished). 1In

the catches of the MT Carina made with a 60 mm mesh size trawl, the
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predominance of the same length/age groupl was observed as in the 1983/84
season. In the catches of C. aceratus in previous seasons there were more
young fish (with lengths of 30-45 cm), which were not observed in catches
made with the 60 mm trawl in 1985/862. The same may be said when analysing
length distributions for both nototheniids. The length distribution of

P. georgianus, especially in the last two years, did not undergo

significant changes.

LENGTH-WEIGHT RELATIONSHIP

Specimens collected for the detailed biological anaylsis were
weighed by length classes. On the basis of mean weights in length classes,
the relations between weight and length for each species were calculated
(remarkable sex dimorphism in C. aceratus should be stressed [Figure 121).

The following equations are the results of these calculations

C. gunnari - W = 0.00141072 x 1>+
P. georgianus - W = 0.00475029 L3-179O3
C. aceratus - W = 0.000468096 x L3'68063
- W = 0.000679441 x 1°°°7088
N. rossii m. - W =10.0364521 x L2.74576
N. gibberifrons - W = 0.00302616 x 17077

1 according to Sosinski (unpublished), in that season, age group III was
characterized by smaller than usual length of fish, which explains the
difference in modal lengths between the two seasons.

2

length and age composition of C. aceratus from the 1984/85 season is not
representative of Polish catches of this species (Sosinski, personal
communication). The presence of juvenile C. aceratus from age groups I
and II was observed in single tows. The bulk of catches of this species
consisted of fish with lengths of 34-68 cm (Sosinski and Mucha,
unpublished).




MATURATION

The fish examined in samples were at maturity stages from II to V.
The prevailing number of fish were at maturity stage III (Figure 13). From
December, an increasing percentage of gonads at stage IV in male specimens
of C. gunnari was observed. Female gonads of this species were less
developed, generally at grade II and III. In contrast, male specimens of
C. aceratus had their gonads at stages II and III but females had some
gonads developed at grade IV. There was not a big difference in the rate

of maturation between males and females of P. georgianus. Maturation was

similar in females although in the third decade of December single
specimens having ripe stage V gonads appeared in the samples. The process

of maturation of N. gibberifrons was similar in males and females. Gonads

of both sexes were mostly at stage II and II1II. Maturation of gonads of

N. rossii m. was observed during the period of the second and third decade

of December only. Female gonads were mostly at stage II and II1 or

maturity, whereas males had more developed gonads, at stage III and IV.

FEEDING

The feeding intensity of all examined species was rather low at the
.beginning of the cruise (Figure 14). The rapid increase in the feeding
intensity of C. gunnari was observed between the first and the second
decade of December. Later, the average degree of their stomach fullness
stayed at grade 3. Fish stomachs were filled with krill. The feeding

intensity of two other channichthyids, P. georgianus and C. aceratus

remained low throughout the whole period of the investigations. Stomachs

of P. georgianus contained juvenile C. gunnari and krill, while those of

C. aceratus contained juvenile C. gunnari only. Average degree of stomach

fullness of N. gibberifrons at the end of the cruise was much the same as

that of C. gunnari, although the process of feeding of this species was

more even and remained close to grade 2., WN. gibberifrons fed on benthic

organisms. 1In the case of N. rossii only two samples were taken for
biological analysis, in the second and third decades of December. Average
degree of stomach fullness was about 1. Stomachs contained mainly krill

and benthic organisms.
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Table 1

Catch and effort data, M.T. Carina, South Georgla, 1985/86

Cateh /kg/ per hour fished
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Catch rates (kg per hour fished) in the Polish commercial

Table 2
fishing MT Taurus 1983/84 and 1984/85 in the South Georgla
area, compared with CPUE values of MT Carina 1985/86
Species Subdiv. . © 55 56 60 © 61 62
Months X XI XII I | X XI XII I X XI XII. I X XX XI1 I X XI XII.
Seagons ' ‘
Champsocephalus 1983/84 350 1749 354 246 290 . 3751 1633 1082
gunnari . 1984/85- ' " 61. 205 ) 42 20 34 76
" 1985/86 120 25 3242 1073 94 525 694 1005| .80
Chaenocephalus 1983/84 94 ' 113 511 . 326 70 20 643
aceratus 1984/85 : 138 135 146 371 339 206 144
1985{86 A4O 95 309 266 55 113 290 237 . 11
Pseudochaenichthys 1983/84 937 828 438 394 170 : 33 1378
georgianus . 1984/85 91 483 191 301 516 303 42 .
‘1985/86 60 152 15 44 - 17 23 155 240 1M
Notothenia 1983/84 455 ° 72 130| 195 140 ’ 21 229
gibberifrons 1984/85 94 151 150 352 97 - 518 212
. - 1985/86 120 429 231 86 : 88 38 201 209 69
Nototheni . 1983/84 45 52 399 60 | 1
'rossii mirmdrafa 1884/85 ’ 289 1146 189 890 235 223 280
: 1985/86 . 3 1 ) 31 34 1
Dissostichus 1983/84 . ‘
eleginoides 1984/85 . 2 1 8
1985/86 76 1
Miscglla§§o§s 132353@
maring Tishes o688 + 0 44 148 73 77 38 49 62 149
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Figure 1

Area of sampling and fishing operations of MT Carina : location

of sampling and search tows, boundaries of fishing grounds

(dotted line) and 12 Nm zone (dashed line).
99 are subdivisions by Everson (1984)

Numbers 55-64 and

_SL_




- 79 -

1 n=78(4) . 7 @
A ®
1201 I i g
', |‘ / \\
A !
E P r1\ [AY 1 \\
[ [ N I ! \
" \ A ) J Y ] \
b NN 1o ! \
\ ! 1
40+ / \ ! \ . ' \ I \\.
/ N/ \ r \ ) \
\ \ -
/ N/ N / \ / \
! 15 \\../‘\ — e \\
T T ] T T T L = 1 T T ¥ T \‘I < T T 1
n=539(2) n=3452) 69
2001 .
1201 .
3 RN
& A
— b r ! \ 4
2; II ‘\ ! \
C 40 P 4 \ .
v 1 \ ] \
po) Yé \ ! N
o ' \ -t -~
o 2 - NUEEEENGRE —
-— ] T T T T T T 1 T T T T T T T 1
£
o
c
]
-
n=730 (4) ' n=342(2)
200 .
. )
120 " 7
1\
1
A Iy
L AN ;7 -
[BERY / \
! \ l, \
I’ \ /I \\
401 / ‘\ / \ -
/ v \
/ (4 \
/ v M
/ Se N
T T T T T 4 L 1 T T T T T T T L]
20 0 40 20 30 &0
Total length {cm)
Figure 2 length frequency distribution of Champsocephalus gunnari (South

Georgia, December-January 1985/86).
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Solid line distributions
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is number of fish measured; number of samples is given in

brackets; encircled numbers are subdivisioms by Everson (1984)
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Figure 7 Length and age frequency distribution of Champsocephalus

gunnari (South Georgia, 1983/84 - 1985/86)
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Length-weight relationship for Notothenia rossii marmorata (NOR), Notothenia gibberifrons

(NOG) , Champsocephalus gunnari (ANI), Pseudochaenichthys georgianus (SGI) and Chaenocephalus

aceratus (SSI, males and females separately) from South Georgia (December - January 1985/86).
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Fish gonads maturity changes in November-January 1986

(ANI - Champsocephalus gunnari, SSI - Chaenocephalus aceratus,

SGI - Pseudochaenichthys georgianus, NOG ~ Notothenia

gibberifrons). Roman numerals II-V are Maier's maturity

stages.
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Tlustracién 13 cCambios en la madurez de las gdnadas de peces en

noviembre—enero 1986 (ANI - Champsocephalus gqunnari,

SST - Chaenocephalus aceratus, SGI -

pPseudochaenichthys georgianus, NOG - Notothenia

gibberifrons). Los numeros romanos II-V indican los

estados de madurez de Maier.

Tlustracion 14 cCambios en la llenura del estdmago de los peces en

Tabauna 1

Ta6auua 2

noviembre-enero 1985/86 (ANI - Champsochephalus
qunnari, SSI - Chaenocephalus aceratus, SGI -
Pseudochaenichthys georgianus, NOG - Notothenia
gibberifrons).

CITUCOK TABJIHI

JlaHHele MO YJIOBY M YCHAMAM, T/X "Kapuua', [OkuHan
Teoprus, 1985/86 r.

WHTEeHCHBHOCTSH BHIOBa (KI 3a YacC MNPOMBICNIA) Y MOJAbLCKOro
AX3ENbHOrO CYRHAa KOMMEPYECKOro MNpoMmbicia "Taypyc'" B
cesoHax 1983/84 u 1984/85 r.r. B paitoHe IOrHo# I'eopruu
B CpaBHEHHH C BeJuyuHamuy CPUE y T/x '"Kapuua" B
1985/86 r.
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CIMMCOK PUCYHKOB

Pajion B3ATHs npob u npomeicsia T/x "Kapuna': wmecrTa
BLIGOPOYHBEIX U IMOHMCKOBBIX TpaJieHU#H, TrPpaHHUUL MPOMBICIOBEIX
y4yacTKoB (NYHKTHPHAsf JIMHUA) ¥ 30HA B 12 MOPCKUX MHJIb
(mwrpux-nyHkTupHas JsuHua). Uudper 55-64 u 99 - yvyacTkH
no 3sepcony (1984 r.).

Pacnpepgenedre 1o vacToTe [JJAUHH p[na Champsocephalus
gunnari (I0xkHas Teoprus, pfexabpb-sgHBapb 1985/86 r.).
Pacnpepnenenue, IrnokasaHHOE CIJIOMHON JIMHUEH, OTHOCHTCSA K

Aa4ee pa3amepom 60 MM, ITPUX-NYHKTHUDPHAA JIUMHHA - dAUed
pasMepoM 47 MM; n - UYHCJO H3MEPEHHBIX Ppbb; KOJHYECTBO
npo6 xpaHo B cCckKobkax; LUPpel B KPYXKaxX - YYacTKH [0

dsepcony (1984 r.).

PacrnpepeneHde no yacTtoTe [JUHBL pisa  Chaenocephalus

aceratus (Ioxuas I'eoprus, gexkabpb-sHBapb 1985/86 r.).

Pacnpepgesiedye Mo 4YacToTe [NUHHB Jis Pseudochaenichthys

georgianus (IOkuasa I'eoprus, pgekaGpb-saHeaps 1985/86 r.).

Pacnpejenenue MO0 YacTOTe JAJHHBI JAJid Notothenia rossii

marmorata (IOxkuas I'eoprus, pgexabpb-suBapb 1985/86 r.).

Pacnpepenenye no 4yaCcToOTe JSTHHEBL ons Notothenia

gibberifrons (I0kHa A T'eoprusa, Jekabphr-sAHBaphb
1985/86 r.).

Pacnpefenedde N0 4acToTe [JWHBI ¥ BOo3pacTa A
champsocephalus qunnari (lOrHas Teoprus, 1983/84 -
1985/86 r.r.).

PacnpepelieEue no 4yacToTe LIV HB 7 Bo3spacTa ans
Pseudochaenichthys georgianus (IOkHa s T'eoprus,
1983/84 - 1985/86 r.r.).
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PacnpepesneHue 1o yacToTe JJIMHBI K  Bo3pacTta  Qas
Chaenocephalus aceratus (IOxkwas Teoprus, 1983/84 -
1985/86 r.r.)

PacnpepeneHue no  yacToTe AJMHH M Bo3pacTa  ANA
Notothenia rossii marmorata (IOkwas Teoprus, 1983/84
- 1985/86 r.r.).

Pacnpepesenue  mo yacToTe  pAAMHBL ¥ BO3pacTa A
Notothenia gibberifrons (l0xkuHas Teoprusa, 1983/84 -
1985/86 r.r.).

CooTHouleHHe MeXAYy [HJHHOX KM BecoM Yy Notothenia rossii

marmorata (NOR), Notothenia gibberifrons (NOG),
Champsocephalus qunnari {(ANI), Pseudochaenichthys

georgianus (SGI) u Chaenocephalus aceratus (SSI,

MYXCKHE U KEeHCKHe o0cobH OTHEJIbHO), [OJy4YeHHOE B
pafiode IOkHo#i T'eopruu (fHekabpb-AuBapb 1985/86 r.).

WaMmeneHUsa cCTeNeHU 3pesIOCTH roHapg poib B Hoabpe-fAekabpe

1986 r. (ANI — Champsocephalus gunnari, SSI -
Chaenocephalus aceratus, SGI - Pseudochaenichthys
georgianus, NOG - Notothenia gibberifrons). Pumckumu

qudpamy II - V yKa3aHbB CTeNeHu 3PpesocTH no Maiepy.

W3MeHeHUs cTelneHU HaMOJIHEHHd XedypkKa Ppei6 B Hosa6pe-

asupape 1985/86 r. (ANI - Champsocephalus qunnari, SSI

— Chaenocephalus aceratus, SGI - Pseudochaenichthys

georgianus, NOG - Notothenia gibberifrons).






