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Abstract 

This paper presents the results of randomly stratified pelagic trawl census surveys 
conducted in Subarea 48.3. From 1984 to 1990 daily sampling stations aimed at 
studying the vertical migrations of some of the most abundant species were carried out 
during the six pelagic surveys. Horizontal distribution and length composition of fish, 
as well as the comparative distribution of krill and juvenile Champsocephalus gunnari 
were studied. The pelagic component of the ichthyocenosis in the subarea consisted of 
pelagic fishes (mainly Myctophidae), distributed at a depth range of 250 to 300 m, as 
well as demersal fishes in the pelagic stage of their life cycle. Catches contained both 
young and adult specimens of 42 species from 16 families. Numerically, catches were 
dominated by C .  gunnar i ,  Lepidonotothen larseni, Chaenocephalus aceratus and 
Gyrnnoscopelus nicholsi. Nototheniidae (12 species), Myctophidae (9 species) and 
Bathydraconidae (5 species) were the most common families. Adults and juveniles of 
some demersal species inhabited different areas, i.e. juveniles were distributed mainly 
in the south, whereas adults were found in the northern shelf area. Diurnal vertical 
distribution of young and adult fish was also different. Large fishes were most often 
taken near the bottom, while small ones were caught in the water column. The main 
food item (up to 60-80%) of both juvenile and adult fish taken by the sampling trawl in 
the water column was found to be krill. Aggregations of juvenile C. gunnari were 
observed only outside dense concentrations of Antarctic krill. 

Resume 

L'auteur presente les resultats de campagnes d'evaluation par chalutages pelagiques, 
stratifiees au hasard et menees dans la sous-zone 48.3. De 1984-1990, des 
echantillonnages quotidiens ont ete effectues pendant les six campagnes d'evaluation 
pelagiques pour etudier les migrations verticales de quelques-unes des especes les plus 
abondantes. L'etude porte sur la distribution horizontale et la composition en 
longueurs des poissons, ainsi que sur une comparaison de la distribution du krill et des 
juveniles de Champsocephalus gunnari. La composante pelagique de l'ichtyocoenose de la 
sous-zone consiste en poissons pelagiques (Myctophidae en particulier) repartis entre 
250 et 300 m de profondeur, et en poissons demersaux au stade pelagique de leur cycle 
biologique. Les captures ont compris des juveniles et des adultes de 42 especes 
appartenant - 16 familles. Si l'on considere le nombre de specimens, C. gunnari, 
Lepidonotothen larseni, Chaenocephalus aceratus et Gymnoscopelus nicholsi dominaient 
dans les captures. Les Nototheniidae (12 especes), Myctophidae (9 especes) et 
Bathydraconidae (5 especes) etaient les familles les plus communes. Chez certaines 
especes demersales, les adultes et les juveniles avaient des habitats differents, les 
juveniles par exemple, frequentaient davantage le sud du plateau, les adultes le nord. 
La repartition verticale diurne des juveniles differait egalement de celle des adultes. Les 
poissons les plus grands etaient le plus souvent captures pres du fond, alors que les plus 
petits se trouvaient dans la colonne d'eau. L'aliment principal (60-80%) tant des 
poissons juveniles qu'adultes captures par le chalut d'echantillonnage dans la colonne 
d'eau etait le krill. Ce n'est qu'en dehors des concentrations denses de hill  antarctique 
que l'on pouvait observer des regroupements de C. gunnari juveniles. 
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n o ~ p a g o ~ e  48.3. 3 a  IIepllOA C 1984 no 1990 r .  BbInOJIHeHO 6 nOnHOqeHHblX 
IIeJIaTHYeCKMX C%eMOK, KOTOPbIe COnpOBOXHaJIACb CYTOVHbIMM CTaHqMSIMM A J I X  

113YYeHPiR BePTHKanbHbIX ~MrpaqHg ~ a a 6 o n e e  MaCCOBbIX BMAOB. ~ ~ ~ J l e j J o ~ a ~ l l c b  
rOpH30HTaJIbHOe PaCIIpeAeneHHe Pi pa3MepHbIe XapaKTepPiCTHKM pb16, a TaKXe 
~ s a n ~ ~ o e  pacnpeAeneHae KpmnR M MonoAki Charnpsocephalus gunnari. 
n e n a r ~ l v e c ~ a x  yacTb HxTtioqeHa n o ~ p a i i o ~ a  6b1na npencrrasneHa p b 1 6 a ~ n  
neJIarkIYeCKOr0 KOMIlJIeKCa, npe11My~eCTBeHHO MMKTO@AA~MII, O ~ M T ~ I O ~ I I M P I  Han 
rJIy6HHaMH CBbIIIIe 250-300 M 11 pb16aMH nPHAOHHOr0 KOMnJIeKCa B IIeJIarllqec~kifi 
IIepktOA XM7HH. B YJlOBaX 6b1nn OTMeYeHbI KaK MOJIOAb, TaK H B7pOCnbIe 
IIpeACTaBHTenH 42 BHAOB pb16 113 16 C ~ M ~ ~ C T B .  O C H O B ~  YnOBOB no qPiCneHHOCTPI 
cocTasnxnH C. gunnari, Lepidonototherz larseni, Chaenocephulus aceratus H 

Gymrzoscopelz~s rzzcholsi, no BRAOBOMY pa3~006pas~m - c e ~ e i i c ~ ~ a  Nototheniidae 
(12 BPIAOB), Myctophidae (9 BHAOB) M Bathydraconidae (5 BHQOB). Y HeKoTopbrx 
IIPllflOHHbIX BHAOB B3pOCnaR pb16a M MOnOAb 3aHPiManH pa7nPiYHbIe YqaCTKkl: MOJIOAb, 
KaK npasano, BcTpeqanacb Ha mre, ~ s p o c n a x  - Ha ceeepe ruenbaa. C y ~ o q ~ o e  
BepTHKaJIbHOe PaCIIPeneneHHe MOnOAH M ~3pocnoii p61661 OTJIllYaJIOCb: KPYnHaSI pb16a 
qawe Bcero o 6 n a ~ n ~ ~ a n a c b  y BHa, MenKasr - B Tonqe  B O A ~ I .  BCKI P ~ I ~ Y ,  
BbIJIOBJIeHHyto MaJIbKOBbIM TpaJIOM, 06%eflki~SIJIo TO, YTO B 0  BpeMSI HaXOXHeHMR B 

Tonwe B O A ~ I  O C H O B H O ~  ee n ~ q e f i  (no 60-80%) 6brn KpHnb. C ~ o n n e ~ m  MononPi 
C. gunizari Ma6nKInanHcb TonbKo 3a npeAenaMPi nnoTHbIx ~ o ~ u e ~ ~ p a q ~ f i  
aHTapKTMYeCKOr0 KpMn5I. 

Resumen 

Este trabajo presenta los resultados de prospecciones de arrastre pelagicas estratificadas 
aleatoriamente en la Subarea 48.3. Durante las seis prospecciones peligicas efectuadas 
desde 1984 hasta 1990 se efectuaron estaciones diarias de muestreo a fin de estudiar las 
migraciones verticales de algunas de las especies mas abundantes. Se estudio la 
distribucion horizontal y la composicidn por tallas de 10s peces y se hizo una 
comparacidn entre la distribucion de kril y de los juveniles de Champsocephalus gunrzarz. 
Los componentes pelagicos de la ictiocenosis en la subirea fueron peces pelagicos (en su 
mayoria Myctophidae), distribuidos en un estrato de profundidad entre 250 y 300 m, y 
peces demersales en el estadio peliigico de su desarrollo. Las capturas incluyeron 
ejemplares juveniles y adultos de 42 especies de 16 familias. En cuanto a numeros en las 
capturas, predominaron C. gunr~ari, Lepidonotothen lavseni, Chaerzocephalus aceratus y 
Gymizoscopel~~s nicholsi. Las familias m8s comunes fueron Nototheniidae (12 especies), 
Myctophidae (9 especies) y Bathydraconidae (5 especies). Los ejemplares adultos y 
juveniles de ciertas especies demersales habitan areas diferentes, por ejemplo, los 
juveniles se encontraron distribuidos principalmente al sur, mientras que 10s adultos se 
encontraban en el norte de la plataforma. La distribucion vertical diurna de peces 
adultos y juveniles tambi6n fue distinta. Los peces mas grandes se capturaron con mis 
frecuencia cerca del fondo, mientras que 10s m6s pequeiios fueron capturados en la 
columna de agua. El kril fue el aliment0 m8s importante (hasta un 60-80%) de la dieta 
de 10s peces juveniles y adultos capturados en la red de arrastre en la columna de agua. 
S610 se observaron concentraciones de C. gunnari alrededor de las concentraciones 
densas de kril antartico. 
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INTRODUCTION 

From 1984 to 1990 scientists from the Atlantic 
Research  In s t i t u t e  of Mar ine  Fisheries  a n d  
Oceanography  (At lan tNIRO)  car r ied  o u t  six 
pe lag ic  s u r v e y s  i n  t h e  S o u t h  Georg ia  a r ea .  
Although similar work had  been carried out  by  
Polish scientists in 1980/81 (Gon and Heemstra, 
1990) and during the British Antarctic Expedition 
in 1985 (White and North, 1985), our  research was 
systematic i n  na ture .  This paper  summarises  

s o m e  of t h e  r e su l t s  ob t a ined  d u r i n g  t h e  
AtlantNIRO surveys: 

composition of the pelagic component of the 
ichthyofauna in shelf waters of South Georgia; 

horizontal and vertical distribution of the most 

abundant species in the water column; and 

length  composi t ion of t h e  mos t  a b u n d a n t  
species. 
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Table 1: The number of hauls carried out during surveys of juvenile fish in the shelf areas of South Georgia and 
Shag Rocks over several years. 

This paper, together with summaries of results 
of bottom surveys, will facilitate the development 
of optimal methods of conducting trawl surveys 
(including pelagic surveys) using strata which 
take into account the distribution of abundant fish 
species. 

Vessel 

Cruise number 
Year 
Date 
Number of hauls: 

South Georgia 
Shag Rocks 

MATERIAL AND METHODS 

Surveys were conducted using a research 
13.6-metre four-panel midwater trawl (vertical 
opening - 6 m, horizontal opening - 8 m) with a 
mesh size ranging from 16 to 40 mm. The upper 
and side net sections were of differing 
dimensions. The headline of the trawl was made 
from braided rope and measured 12.5 mm in 
diameter. A fine-mesh panel with a mesh size of 
8-12 mm was placed in the codend of the trawl. 

Surveys of pelagic fish in the South Georgia 
area were conducted using the method developed 
by Grosslein (1969) for surveying bottom fish in 
the northwestern Atlantic and subsequently 
modified by Boronin et al. (1986) for application 
to the South Georgia subarea. This methodology 
involves the following steps: 

Gizhiga 

25 
1984 

28.5-8.6 

120 
21 

(i) divide the shelf into layers according to 
geographical and hydrographical divisions 
which are directly related to the distribution 
of fish (Boronin et al., 1986); 

Gizhiga 

28 
1986 

30.5-29.6 

105 
9 

(ii) select stations within each layer by random 
points; and 

Gizkiga 

3 0 
1987 

7.7-8.8 

9 0 
17 

(iii) survey the entire area in the shortest 
possible time. 

Evvika 

24 
1988 

30.3-7.4 

8 3 

Pioner 
Latvii 

2 6 
1989 

8.7-24.7 

106 
18 

Pelagic surveys were carried out in the period 
from April to August in shelf waters from the 
fishing zone (70-100 m) to the 500-metre isobath 
both during the day and at night. The number of 
hauls conducted varied between 83 and 141 

Anchav 

22 
1990 

29.5-7.6 

9 7 

(Table 1). At each location tows were conducted 
over three depths (without hauling the trawl on 
board): near the surface, in the middle and the 
15-metre near-bottom layer. Trawls were made at 
each depth at a speed of 3 to 3.5 knots and lasted 
for 10 minutes. 

In order to determine the pattern of daily 
vertical migrations of juveniles in areas with the 
highest concentration of fish, several (4-8) series 
of tows were carried out by the vessels BMRT 
Gizhiga (1986, 1987), RV Evrika (1987, 1988), BMRT 
Pioner Latvii (1989) and BMRT Anchar (1990) over 
one to two days. Each series consisted of five to 
seven tows of 10 to 20 minutes duration at the 
depth layers 0-15, 50, 75, 125 and 150 m, as well 
as in the near-bottom layer. The trawl was hauled 
on board after towing in each of these depth 
layers. 

Two to three series of these tows were made 
during the day, two to three at night and one at 
dawn and one at dusk (a total of 36 tows per 
24-hour period). During census hauls and at 
24-hour stations the following information was 
recorded: coordinates, time of day, depth at a 
particular location, depth layer of trawling, 
trawling speed at start and finish to determine 
average speed, species composition, number and 
total length (mm) of individuals of each species 
caught. 

The trawl bag was thoroughly shaken before 
untying the codend in order to reduce error when 
determining the size of the catch. 

RESULTS 

Species Composition of Catches 

The data collected were used to determine 
the species composition of fish (Table 2). For 
abundant species the samples collected refer to 
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Table 2: Species taken by a juvenile fish sampling trawl. 

Family, Species 

Rajidae 
Raja spp. 

Microstomatidae 
Nansenia antarctica 

Bathylagidae 
Bathylagus antarcticus 

Paralepididae 
Notolepis coatsi 

Anotopteridae 
Anotopterus pharao 

Myctophidae 
Krefftichthys andersoni 
Protomyctophum bolini 
P. choriodon 
P. normani 
Electrons carlsbergi 
E.  antarctica 
Gymnoscopelus nicholsi 
G .  bolini 
G .  braueri 

Muraenolepididae 
Muraenolepis microps 

Liparididae 
Paraliparis spp. 

Zoarcidae 
Lycodapus antarcticus 
Melanostigma gelatinosum 

Nototheniidae 
Dissostichus eleginoides 
Gobionotothen gtbberifvons 
Lepidonotothen larseni 
L. nudifrons 
L. kempi 
L. squamifrons 
Notothenia rossii 
N .  coriiceps 
Patagonotothen guntheri  
Paranotothenia magellanica 
Trematomus hansoni 
T .  eulepidotus 

Artedidraconidae 
Pogonophryne spp. 

Har agiferidae 
#arpagCr georgianus 

Bathydraconidae 
Bathydraco antarcticus 
Parachaenichthys georgianus 
P. charcoti 
Psilodraco breviceps 
Racovitzia glacialis 

Channichthyidae 
Chaenocephalus aceratus 
Chum socephalus gunnari  
~ s e u & c h a e n i c h t h ~ s  georgianus 

Gempylidae 
Paradiplospinus gracilis 

Achiropsettidae 
Mancopsetta maculata antarctica 

South Georgia 

+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 

Shag 
Rocks 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
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areas where fish aggregations were formed, for 
less abundant fish they refer to location of 
individual hauls. The most diverse families were: 
demersal - Nototheniidae and Bathydraconidae 
(12 and 5 species respectively), and pelagic - 
Myctophidae (9 species). The following species, 
previously not observed in this area, were 
found in shelf waters: Trematomus eulepidotus, 
Pogonophryne spp., Parachaenichtkys charcoti and 
Racovitzia glacialis. 

Demersal Species 

Ckampsocephalus gunnari 

In addition to small fish of age group 1, which 
comprised 30-50% of catches, significant amounts 
of larger specimens of C. gunnari were also caught 
quite regularly. These were taken both in hours 
of daylight and darkness within the entire water 
column, mainly in the 50-metre near-bottom layer. 

Horizontal Distribution 

Areas with high concentrations of juveniles 
were observed during all pelagic surveys on the 
South Georgia shelf. The densest aggregations 
(hundreds to thousands of individuals) were 
observed in the southern, southeastern and 
southwestern shelf areas. In the northern area 
handfuls of individuals, sometimes dozens and, 
on rare occasions, hundreds of fish were taken in 
catches. Only in those years (1987 and 1990) 
when the year-class being studied was highly 
abundant did some catches from the northern 
shelf area approach hundreds or thousands of fish 
(Figure 1). 

Although juveniles occurred over all depth 
ranges studied, the density of aggregations 
varied at different depths. Catches of over 
100 specimens per haul were observed at depths 
between 100 and 200 m and less frequently at 
depths of 200 to 300 m. Below the 300-metre 
isobath only very small numbers were caught. 

During pelagic surveys in the Shag Rocks and 
Black Rock areas aggregations of small C. gunnari 

(120 to 140 mm) were only observed in 1989. It is 
therefore interesting to note that several tens of 
thousands of juvenile C. gunnari of 50 to 80 mm in 
length were taken in two hauls made in the hours 
of darkness by a midwater trawl at depths of 
30 to 50 m (bottom depth in the area - 130 to 
143 m) to the south and southeast of Black Rock 
(RV Plunge, 23 November to 8 December 1996). In 
the daytime juveniles were found entangled in the 
trawl netting in hauls taken at depths of 40 to 
45 m (bottom depth in the area - 140 to 142 m) to 
the southwest of this area. 

Vertical Distribution 

Catches of juvenile fish at daily stations varied 
depending on sampling depth (from the bottom 
to the surface), while the overall catch distribution 
pattern varied over entire 24-hour periods. 
Catches taken in the upper layer of 0 to 50 m were 
minimal or zero both during the day and at night. 
The largest catches were generally taken in the 
daytime in the 80 to 120-metre layer, and at night 
- in the 50-metre near-bottom layer. Moreover at 
night the density of concentrations increased with 
depth. An exception to this was a 24-hour trawl 
station carried out by RV Evrika in early April 
1987, when night-time catches were higher and 
during daylight hours most juvenile fish 
remained at depths of 5 to 25 m. Figure 2 shows 
averaged catches by depth for day and night (as a 
percentage of total number) for each trawl 
station. Therefore, vertical migration of juvenile 
C. gunnari occurred as follows: during the hours 
of darkness juvenile fish were either at the bottom 
or near-bottom layer, while migration into the 
upper layers began prior to dawn. It was noted 
that not all juveniles migrated into the water 
column; some remained at the bottom or near 
the bottom. Towards evening juveniles again 
descended to the near-bottom layer. Such 
behaviour is apparently related to feeding 
migration. Thus, the average index of stomach 
fullness was very low in the morning, increased 
during the day and approached its maximum 
level by the end of the day before decreasing 
again in the second half of the night (Table 3). 

Table 3: Mean index of stomach fullness for juvenile C. gunnari at different times of the 
day based on data from 24-hour trawl stations (1989) on the South Georgia 
shelf. 

Time 06:15 08:lO 10115 14105 18:lO 22:15 02130 
Mean index of 
stomach fullness 0.2 0.2 1.2 1.9 2.0 1.8 0.7 
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Table 4: The dominant lengths of fish age group 1 at various times (mm). 

Table 5: Length composition of species of Channichthyidae fish in catches (mm). 

NB: Numerator - the length of 'uveniles in age-group 1 
Denominator - length of Ash older than l year 
Extreme values are given for C. gunnari at Shag Rocks 

Gizhiga Cruise 
28 30.05- 
29.06.86 

5 0 

6 0 
40 
50 

110 

120 
100 
9 0 

Species 

P. ckoriodoiz 
E .  carlsbergi 
G .  nicholsi 
M .  inicrops 
G .  gibberifrons 
L. larseizi 
Par. georgianus 
P. breviceps 
C. aceratus 
C. gunizari 
PS.  gcorgianus 

Species 

C. gulznari 

C.  aceratus 

PS. gmrgianus 

A comparative analysis of daytime and 
night-time catches shows that the size of the 
latter was less variable. At night fish were 
dispersed, while during the day they were 
aggregated. Catches of juveniles in daytime hauls 
were usually three to eight times higher than at 
night. At some trawl stations there were 
significant variations in catch size, which is 
probably related to the horizontal transport of 
juveniles by moving water masses or local 
currents. 

Gizhiga Cruise 
25 28.05- 
08.06.84 

60 

50 
50 

110 
60 

120 
90 

130 

Evrika 
30.03- 

07.04.88 

60 

40 

8 0 
6 0 
8 0 

Length Composition 

Pioner Latvii 
08.07- 

24.07.89 

6 0 

60 
130 

60-70 
140 
100 
150 

Anchar 
29.05- 

07.06.90 

50 
50 

40 
50 

110 
80 

120 

Survey Period 

Depending on when the survey was 
conducted, pelagic hauls mainly contained small 
fish, 60 to 100 mm in length (Tables 4 and 5) 
which we assigned to age group 1 (about 50%). 
Fish length groups of 140-200 and 200-280 mm 
each accounted for 5 to 10% of catches; maximum 
length was 410 mm (Figure 3). 

Gizhiga Cruise 
30 07.07- 
08.08.87 

6 0 

60 

70 
120 
100 
160 

the south, 105 mm to the east and 110 mm to 
the north. Juveniles caught in the western and 
southern areas probably hatch later than in the 
eastern and northern shelf areas. 

April 
S. Georgia 

41-94 
140-370 

42-94 
180-350 

56-95 
190-470 

Chaenocephalus acerattts 

June 
S. Georgia %gRocks 

65-1 15 122-300 
116-410 

95-134 
180-510 

82-130 
142-490 

May 
S. Georgia % a g e  

62-132 140-270 
170-390 

75-128 
180-350 

82-130 
142-450 

Horizontal Distribution 

July 
S. Georgia 

78-116 
117-356 

84-133 
182-473 

115-136 
143-520 

This species was caught mainly in the southern 
and eastern areas where it was the predominant 
Channichthyidae species in deep waters. This 
species was also predominant at all depths 
in the northeastern area. Catches generally 
contained no more than several dozen individuals 
(Figure 4). h 1986 C. acevatus was also fished in 
the northern shelf area. Over 90% of all catches 
were taken at depths from 150 to 300 m. 

Vertical Distribution 

The mean length of juvenile C. gunnari varied At 24-hour stations juvenile C. aceratus were 
in different areas. In June 1984 the mean length caught below the 50-metre layer in daytime 
was 98 mm to  the west of the island, 91 mm to catches and below 75 m at night. Older age 
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groups were caught over 24-hour periods almost 
exclusively in the 40-metre near-bottom layer, 
while at night they were sometimes observed near 
the surface. 

Length Composition 

The main length groups of C. a c e r a t u s  in 
pelagic trawl catches were: 80 to 140 mm 
(40-45%) and 170 to 250 mm (about 10%), 
maximum length - 510 mm (Figure 5, Tables 4 
and 5). 

Length composition of juvenile C. aceratus in 
catches varied from area to area. The largest fish 
(mean length - 126 mm) were caught in the 
northeastern area, slightly smaller fish (124 mm) 
were taken in the southeastern area, while the 
smallest fish (116 mm) were found in the 
southwestern shelf area. 

Pseudockaenichtlzys georgianus 

Horizontal Distribution 

This species was encountered over the entire 
shelf. Concentrations of this species were found 
in different areas over the years. The largest 
catches contained hundreds of specimens 
(Figure 6). Aggregations of PS.  georgianus were 
observed at depths of between 200 and 300 m, 
over seabed depressions and valleys. It is worth 
noting that in the daytime the number of zero 
catches of PS.  georgianus was greater than at night. 
The largest catches (more than 100 individuals) 
were taken in the northern shelf area. This 
species was observed in the southern area only in 
1987 and 1990. 

Vertical Distribution 

10% of catches; maximum length was 520 mm 
(Figure 7, Tables 4 and 5). Length composition of 
juveniles varied only marginally by area, however 
the dominant length in the northwest and 
southwest was slightly smaller than in the 
northeastern and southeastern shelf areas. 

Lepidonototherz larseizi 

Horizontal Distribution 

This was the most abundant species. At times 
catches of this species numerically exceeded all 
other species, even C. gunnar i .  The number of 
individuals in catches ranged from 0 to 6 500 per 
haul. Juveniles were caught in all areas of the 
South Georgia and Shag Rocks shelves, both 
during the day and at night. Catches of over 
1 000 specimens were recorded mostly in the 
northern and southeast shelf areas at depths of 
100 to 200 m (Figure 8). Mean catch per haul 
decreased as depth increased. The highest 
proportion of zero catches was observed (up to 
83%) in the depth range of 300 to 500 m. 

Vertical Distribution 

Data from 24-hour stations showed that 
L. Zavseni undertakes vertical migrations. During 
the day juveniles were mainly found at depths 
between 50-60 m and 120-140 m, while at night 
they occurred at 80-120 m. Catches were usually 
higher at night than during the day. In some 
years, however, larger specimens of L. larseni  
(more than 70 mm in length) were caught a t  night 
within the entire water column, while during the 
day catches were insignificant. 

Length Composition 

Only handfuls of juvenile PS. georgialzus were 
recorded in catches at 24-hour stations. During Fish of 30 to 250 mm in length were taken in 

daylight hours virtually no juvenile fish were pelagic hauls. Most fish were in the range of 

caught in pelagic waters, while at night they were 50-70 mm (up to 60%), while the abundance of 

observed in catches taken below the 40-metre fish measuring 140 to 200 mm varied over the 

depth layer. Large individuals were caught years from 1 to 20% (Figure 9, Table 4). 

diurnally in the 60 to 85-metre near-bottom layer, 
while at night they were sometimes taken near the 

Muraenolepis microps 
surface. 

This species was caught in insignificant 

Length Composition amounts, from just a few to several dozen 
individuals, however in some years catches 

Fish of 70 to 170 mm in length were of more than 100 specimens per haul were 
predominant in pelagic trawl hauls (20 to 35%). recorded. The largest catch of this species was 
Fish measuring 210 to 310 mm accounted for 5 to 780 specimens. Catches in the order of several 
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dozen specimens were usually taken at night and 
around twilight at depths between 110 and 350 m. 
M. microps was mainly observed in the southern, 
western and northwestern shelf areas, but was not 
caught at all in the Shag Rocks area (Figure 10). 

The length of fish in catches ranged from 35 to 
440 mm. The pelagic trawl took fish measuring 
35 to 80 mm (comprising 5 to 60% of catches), as 
well as larger fish of 170 to 210 mm (5 to 85%) and 
240 to 280 mm (about 5%) (Figure 11, Table 4). 

Gobionotothen gibberifrons 

This species was caught in insignificant 
amounts. The largest catches contained dozens, 
and less commonly hundreds of individuals per 
haul. This species was mainly recorded in catches 
from the southern fishing grounds; in only a few 
years was it observed in the northern areas of the 
South Georgia shelf (at depths between 150 and 
200 m). No specimens of G. gibberifrons were 
taken in pelagic hauls over the Shag Rocks shelf 
(Figure 12). It should be noted that this species 
was only recorded in pelagic hauls made at night 
or, less frequently, around twilight. 

Specimens of G. gibberifrons 30 to 110 mm in 
length were caught in pelagic waters (Figure 13, 
Table 4). 

Psilodraco breviceps 

This species was recorded in four surveys 
(1984, 1987, 1988 and  1989). The largest 
catches (1987 and 1989) contained more than 
100 specimens per haul (Figure 14). During the 
survey period fish were distributed on the 
southern part of the shelf where the largest 
catches were taken. In the northern shelf area two 
catches of this species were recorded only in 1984. 

The length of fish caught ranged from 30 to 
200 mm (Figure 15, Table 4). At 24-hour stations 
small P. breviceps (66 mm) were caught over the 
entire water column, while at night they were 
taken only in the 10-metre near-bottom layer. 
Large fish (120 to 190 mm) were observed over 
the entire water column only at night (Figure 10). 

Parachaenichthys georgianus 

This species was caught mainly in the north, 
west and east of the South Georgia shelf. In 1986, 
however, catches of this species were taken in the 

southern part of the shelf (Figure 16). Catches 
contained from a few to several hundred 
specimens, and only in 1984 were over 
100 specimens per haul taken in the eastern area. 
In pelagic hauls specimens measured from 69 to 
215 mm (Figure 17, Table 4). 

Typically Pelagic Species 

Pelagic fish species caught during the surveys 
were mainly from the family Myctophidae, which 
are associated with notal, Antarctic-notal and 
Antarctic habitat areas. The three most abundant 
species of this family in catches were: E. carlsbergi, 
P. choriodon and G. nicholsi. 

Horizontal Distribution 

E. carlsbergi is an important commercial species 
which is found in large numbers in the Antarctic 
Convergence area. During pelagic surveys it was 
caught primarily to the south and west of South 
Georgia. It was also found over the Shag Rocks 
shelf. At night this species was distributed at 
depths from 140 to 280 m. This species was only 
recorded in deeper waters in 1988 (March and 
April). Catches of E. carlsbergi ranged from a few 
to 60 or 70 specimens (Figure 18). 

P. choriodon: There is a paucity of data on the 
distribution of this species. Our information, 
however, enables us to define more precisely the 
boundaries of its range and to include the South 
Georgia subarea as part of this habitat. During 
the survey period P. choriodon was caught both 
during the day and at night. The largest catches 
contained more than 100 specimens per haul. 
Catches of more than 10 specimens were recorded 
in all areas except the southern part of the shelf, 
where one catch of this size was taken in 1989 and 
one in 1990. In 1987 over 100 specimens were 
recorded in one catch over the Shag Rocks shelf 
(Figure 20). The shallowest depth at which 
P. choriodon was caught was 120 m. Most catches 
were taken at depths from 230 to 280 m. 

G .  nicholsi is widely distributed in 
sub-Antarctic and Antarctic waters of the 
Southern Ocean. Significant catches were taken 
on the South Georgia and South Shetlands 
shelves, as well as on the continental slope of the 
Argentine Basin. During the survey period this 
species was recorded in all areas, and the largest 
catches were from the southern and eastern 
sectors. G. nicholsi often dominated catches by 



Ichthyofauna in Pelagic Waters of South Georgia 

number. Catches of this species were larger at 
night than during the day. In daylight hours the 
largest haul was 113 specimens, while at night the 
maximum catch was 279 individuals. This pattern 
was observed throughout all six surveys. In the 
South Georgia shelf area fish were mainly 
distributed between 250 and 350 m (Figure 22). 

Length Composition 

The length range of P. choriodon and 
E.  carlsbergi in catches was from 40 to 110 mm. 
For the latter species, age group 1 was 
represented by only two specimens (40 mm). Fish 
measuring over 50 mm constituted the bulk of 
individuals caught and can be classified as 
belonging to age groups 2 and 3 (Figures 19 
and 21, Table 4). The length range of G. nicholsi 
was 40 to 190 mm. Juveniles of age group 1 (40 to 
80 mm) were recorded during four surveys and 
over the years accounted for between 6 and 27% 
of the total number of this species (Figure 23, 
Table 4). 

DISCUSSION 

Species Composition of Catches 

Attempts to analyse the ichthyocenosis 
dynamics in the South Georgia shelf area were 
previously made using commercial catch statistics 
and bottom survey data from research vessels. A 
summary of information on the eleven most 
abundant fish species is given in Frolkina (1993). 

However, further studies demonstrated 
that in order to gain a more comprehensive 
understanding of the way the entire ecosystem 
functions, it is essential to undertake more 
research into the ecological features of both 
abundant and less-abundant fish species at all 
stages of their life cycles, both in the bottom and 
pelagic zones. 

It is known that virtually all species of 
Nototheniidae, being demersal fish, are to a 
certain extent associated with the pelagic zone 
throughout their entire life cycle. Many fish 
species from other families are also found in the 
pelagic waters of the South Georgia area. Thus, 
during the surveys catches contained both 
typically pelagic and demersal species. 

According to recent data (Gon and Heemstra, 
1990), 64 fish species are found within the 
500-metre isobath around South Georgia. Our 

pelagic surveys have uncovered 42 species of fish 
(Tables 6 and 7), some of which are observed in 
this area for the first time. The following species 
have not been mentioned in previous studies as 
occurring in this area: T. eulepidotus, Pogonophryne 
spp., P.  charcoti and R. glacialis (Table 2). 
T.  eulepidotus in the Atlantic sector of the Southern 
Ocean had previously only been recorded around 
the South Shetland and South Orkney Islands and 
on the Antarctic shelf (Gon and Heemstra, 1990). 
It has not been established to what species the 
samples of genus Pogonophryne belong. 
According to available data (Gon and Heemstra, 
1990), there are about 13 species from this genus 
on island shelves to the south of South Georgia. 
Finally, the range of P. charcoti in the southern 
Atlantic includes the South Shetland and South 
Orkney shelves, as does the range of R. glacialis, 
with the addition of the South Sandwich Island 
shelf (Gon and Heemstra, 1990). It would appear 
that at certain times (most likely during the stages 
of early development) small numbers of these 
species are brought by currents to the South 
Georgia shelf and therefore probably represent 
a secondary, insignificant element of the 
ichthyofauna in this subarea. Moreover, we 
cannot exclude the possibility of an error being 
made in determining the species of certain 
individuals, for example those assigned to 
T. eulepidotus. 

The species composition in pelagic waters of 
the Shag Rocks and Black Rock shelves was much 
less diverse, comprising only four species of 
demersal and two of pelagic fish (Table 2). 

The occurrence, abundance and distribution of 
the most numerous species of fish differed fairly 
significantly in different years (Table 6). This is 
due to seasonal and interannual variations in 
habitat conditions. 

Distribution 

Survey data showed an  uneven pelagic 
distribution of juvenile fish in the shelf waters 
of South Georgia. A similar pattern was 
observed for krill. Obviously, the formation and 
disintegration of juvenile fish and krill 
aggregations are caused by similar factors. It is 
well known that the spatial distribution and size 
of krill swarms in the shelf area are influenced by 
hydrodynamics, i.e. by the current system and 
eddies formed in a particular season. High krill 
concentrations occur in convergence zones of 
currents and eddies. In the areas where the 



Table 6: Composition of ichthyofauna in the South Georgia area according to published data and the results of 
AtlantNIRO pelagic surveys. 

Table 7: Occurrence of the most abundant fish species in catches made by a juvenile fish sampling trawl. 

Source 

Gon and 
Heemstra, 1990 

Our data 

Total 
Families Species 

22 64 

16 42 

Species 

P. choriodon 
E. carlsbergi 
G. nicholsi 
M .  inicrops 
G. gibberifrons 
L. larseni 
Par. georgianus 
P. breviceps 
C. aceratus 
C. gunnari 
PS. georgianus 

Demersal 
Families Species 

9 2 7 

8 24 

Gizhiga 
1984 

No. Yo 

864 3.9 
243 1.1 

1 240 5.6 
187 0.8 
145 0.7 

11 494 52.3 
107 0.5 
723 3.3 

1 151 5.2 
3 710 16.9 

706 3.2 

Pelagic 
Families Species 

15 3 7 

9 18 

Gizhiga 
1986 

No. Yo 

2 092 4.5 
104 0.2 

1 207 2.6 
780 1.7 
343 0.7 

22 847 49.5 
264 0.6 

1 208 2.6 
12 629 27.3 
1 025 2.2 

Gizhiga 
1987 

No. Yo 

286 0.3 
315 0.3 
+ + 
262 0.2 
+ + 

3 442 3.1 
+ + 
367 0.3 
539 0.5 

24 515 22.0 
687 0.6 

Evrika 
1988 

No. Yo 

276 0.6 
94 0.2 
75 0.2 

+ + 
851 1.7 
+ + 
65 0.1 

521 1.1 
12 214 24.6 

209 0.4 

Pioner Latvii 
1989 

No. Yo 

5 034 3.3 
231 0.1 

+ + 
377 0.3 

+ + 
114 096 75.8 

194 0.1 
1 167 0.8 

333 0.2 
12 746 8.5 

1 506 1.0 

Anchar  
1990 

No. Yo 

449 0.9 
+ + 
+ + 
+ + 
494 1.0 

8 582 16.9 
+ + 

4 680 9.2 
35 550 69.8 

572 1.1 
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current field is a simple linear structure, krill has a 
dispersed distribution. This explains the apparent 
heterogeneity of krill distribution. The similar 
distribution pattern for C. g u n n a r i  may be 
explained by the fact that juvenile fish spend most 
of the day in pelagic waters and are incapable of 
undertaking active migrations. 

Comparison of juvenile and adult fish 
distribution reveals spatial separation. This 
appears to be a defence mechanism on the part of 
juveniles, since, as our observations show, adult 
fish feed on juveniles. Juvenile C. g u n n a r i ,  
especially in the southern shelf area, comprised 
about 20% of the stomach content of adults. The 
fact that diurnal vertical migrations of juveniles 
and adults are out of sync may also be related to 
this defence mechanism. 

Comparison of data on the distribution of 
Channichthyidae species demonstrated that in the 
southeastern shelf area there were fewer juvenile 
C. g u n n a r i  and more P S .  georgianus  as depth 
increased, while at greater depths C. aceratus was 
the dominant species, as it was at all depths in the 
northeast. 

Length Composition 

In the analysis of length composition of 
all species under investigation a fairly significant 
group of the smallest individuals emerged, 
which we nominally assigned to age group 1;  
subsequent length groups were assigned to age 
groups 2,3 etc. 

Since surveys were carried out in different 
months (April to June), the length of age group 1 
fish varied considerably (Tables 4 and 5). 

Other length groups constituted an insignificant 
proportion of the catch, making it difficult to assign 
them to any particular age group without first 
carrying out age determination procedures. 

By-catch of Juvenile C. gunnari 
during Krill Fishing 

Comparison of juvenile fish distribution based 
on survey data for the years 1986 to 1990 and krill 
distribution based on commercial catch data for 
the same period shows that fish do not form 
dense concentrations within krill aggregations, 

but rather on the periphery of such aggregations 
(Figure 1).  In areas of krill aggregations juvenile 
catches were very small or zero. 

We carried out an analysis of the by-catch of 
juvenile C. gunnari in the krill fishery (Frolkina et 
al., 1992). In the krill fishery some trawls which 
were probably hauled beyond the bounds of 
dense krill aggregations had significant catches of 
juveniles. The highest proportion of juveniles in 
krill catches was observed in the southeastern 
shelf area between Clark Rocks and the eastern 
end of South Georgia at depths up to 200 m where 
dense concentrations of juveniles are found 
(North, 1987). However, even in this area juvenile 
C. gunnari appears in by-catches only in the years 
of strong year classes and fishing mortality 
represents only a minuscule fraction of natural 
mortality of fish during the first year of life 
(Frolkina et al., 1992). 

CONCLUSION 

The following species, not mentioned in 
previous studies as occurring in this area, were 
observed for the first time: T. eulep idotus ,  
Pogonophryne spp., P. charcoti and R. glacialis. 
The largest numbers of fish species taken in 
pelagic hauls belonged to the families 
Nototheniidae, Myctophidae, Bathydraconidae, 
while the most abundant were families 
Nototheniidae (L. larseni) and Channichthyidae 
(C. gunnari).  

The largest catches of L. larseni and C. gunnari 
contained tens of thousands of specimens per 
haul, several thousand G. nichols i  and 
P.  choviodon,  several hundred C .  acera tus ,  
P S .  georg ianus ,  E .  car l sberg i ,  M .  m ic rops ,  
G. gibberifuons, P. bveviceps and Par. georgianus. 
Only very small quantities of other species 
were recorded in catches. 

Significant catches of C. aceratus, L. larseni, 
M .  m ic rops ,  G .  g ibber i f rons  and G. n ichols i  
were taken at night, while large catches of 
C. gunnari, PS. georgianus and P. choriodon were 
taken both during the day and at night. 

Juvenile fish have areas of distribution which 
are discrete for each species. Juveniles and 
adults of the same species have different 
distributions at spatial and depth scales. 
Juvenile demersal fish tended to form 
aggregations in the southern part of the shelf 
area, while adult fish formed aggregations in 
the northern sector. 
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The fact that juvenile C. gunnari and L. larseni 
undertake diurnal vertical migrations was 
established, and the impact of such migrations 
on the size of the catch of juveniles of both 
species has been demonstrated. 

Krill is the main food item for juveniles and 
adult fish inhabiting pelagic waters. This is 
likely to result in intense competition between 
fish species dur ing periods of low krill 
abundance and  to have an  impact on  the 
recruitment of the most numerous fish species. 
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Figure 1: Distribution of juvenile C. gunnari in hauls made by a research midwater trawl in 
Subarea 48.3 and krill fishing grounds: 

1 - 1984, BMRT Gizhiga, cruise 25 (no krill data) 
2 - 1986, BMRT Gizhiga, cruise 28 
3 - 1987, BMRT Gizhiga, cruise 30 
4 - 1988, RV Evrika, cruise 24 
5 - 1989, BMRT Pioner Latvii, cruise 26 
6 - 1990, BMRT Anchar, cruise 22 
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a 10-100 
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1.-1 >l0 000 
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Area surveyed by the fishing fleet 



Frolkina et al. 

Figure 1 (continued) 

Figure 2: Abundance of juvenile C. gunnari at various depths during the day and at night: 

A - BMRT Gizhiga (No. 1: 6-7 June 1986; No. 2: 24-26 June 1986) 
B - RV Evrika ( 2 4  April 1987) 
C -RV Evrika (8-9 April 1988) 
D - BMRT Pioner Latvii (21-22 July 1989) 
E - BMRT Anchar (6-7 June 1990) 



Gij 25 

Ichthyofauna in Pelagic Waters of South Georgia 

Gij 30 Evr 24 

gg Anch 22 

Length (mm) Length (mm) 

Figure 3: Length composition of C. gunnari. 
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Figure 4: Distribution of juvenile C. aceratus. See Figure 1 for key. 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 
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Figure 6: Distribution of juvenile PS. geo~gianus. See Figure 1 for key. 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 
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Figure 7: Length composition of PS. geougianus. 
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Figure 8: Distribution of juvenile L. larseni. See Figure 1 for key. 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 
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Figure 9: Length composition of L. larseni. 
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Figure 10: Distribution of juvenile M. rnicuops. See Figure 1 for key. 
1 - 1986,2 - 1987,3 - 1988,4 - 1989 
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Figure 11: Length composition of M. microps. 
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Figure 12: Distribution of juvenile G. gibbeuifrons. See Figure 1 for key. 
1 - 1984,2 - 1986,3 - 1990 
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Figure 13: Length composition of G. gibberifuoizs. 
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Figure 14: Distribution of juvenile P. bueviceps. See Figure 1 for key. 
1 - 1984,2 - 1987,3 - 1988,4 - 1989 
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Figure 15: Length composition of P. breviceps. 
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Figure 16: Distribution of juvenile Par. georgianus. See Figure 1 for key. 
1 - 1984,2 - 1986,3 - 1989 
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Figure 18: Distribution of juvenile E. caulsbergi. See Figure 1 for key. 
1 - 1984,2 - 1986,3 - 1987,4 - 1989 
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Figure 19: Length composition of E. carlsbergi. 
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Figure 20: Distribution of juvenile P. choriodon. See Figure 1 for key. 
1 - 1986,2 - 1987,3 - 1989,4 - 1990 
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Figure 21: Length composition of P. clzoviodon. 
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Figure 22: Distribution of juvenile G. nicholsi. See Figure 1 for key. 
1 - 1984,2 - 1986,3 - 1988 
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Figure 1: Distribution de juveniles de C. gunnari dans les chalutages effectues par un chalut pelagique de 
recherche dans des campagnes d'evaluation de la sous-zone 48.3 et dans les lieux de p6che de krill : 

1 - 1984, BMRT Gizhiga, campagne 25 (aucune d0nni.e de krill) 
2 - 1986, BMRT Gizhiga, campagne 28 
3 - 1987, BMRT Gizhiga, campagne 30 
4 - 1988, RV Evrika, campagne 24 
5 - 1989, BMRT Pioner Latvii, campagne 26 
6 - 1990, BMRT Anckar, campagne 22 
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Figure 2: Abondance des juveniles de C. gunnari B diverses profondeurs, de jour et de nuit : 

A - BMRT Gizkiga (No. 1: 6-7 juin 1986; No. 2: 24-26 juin 1986) 
B - RV Evrika ( 2 4  avril 1987) 
C - RV Evrika (8-9 avril1988) 
D - BMRT Pioner Latvii (21-22 juillet 1989) 
E - BMRT Anchar (6-7 juin 1990) 

Figure 3: Composition en longueurs C. gunnari. 

Figure 4: Repartition des juveniles de C. aceratus. Cf. cle de la figure 1. 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 

Figure 5: Composition en longueurs de C. aceratus. 

Figure 6: Repartition des juveniles de PS. georgianus. Cf. cle de la figure 1. 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 



Ichthyofauna in Pelagic Waters of South Georgia 

Figure 7: Composition en longueurs de PS. georgianus. 

Figure 8: Repartition des juveniles de L. larseni. Cf. cl6 de la figure 1. 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 

Figure 9: Composition en longueurs de L. larseni. 

Figure 10: Repartition des juveniles de M. microps. Cf. cl6 de la figure 1 
1 - 1986,2 - 1987,3 - 1988,4 - 1989 

Figure 11: Composition en longueurs de M. microps. 

Figure 12: Repartition des juveniles de G. gibberifrons. Cf. cl6 de la figure 1. 
1 - 1984,2 - 1986,3 - 1990 

Figure 13: Composition en longueurs de G. gibberifrons. 

Figure 14: Repartition des juvbniles de P. breviceps. Cf. cle de la figure 1. 
1 - 1984,2 - 1987,3 - 1988,4 - 1989 

Figure 15: Composition en longueurs de P. breviceps. 

Figure 16: Repartition des juveniles de Par. georgianus. Cf. cl6 de la figure 1 
1 - 1984,2 - 1986,3 - 1989 

Figure 17: Composition en longueurs de Par. georgianus. 

Figure 18: Repartition des juveniles de E. carlsbergi. Cf. cle de la figure 1. 
1 - 1984,2 - 1986,3 - 1987,4 - 1989 

Figure 19: Composition en longueurs de E. carlsbergi. 

Figure 20: Repartition des juveniles de P. choriodon. Cf. cle de la figure 1. 
1 - 1986,2 - 1987,3 - 1989,4 - 1990 

Figure 21: Composition en longueurs de P. choriodon. 

Figure 22: Repartition des juveniles de G. nicholsi. Cf. cle de la figure 1. 
1 - 1984,2 - 1986,3 - 1988 

Figure 23: Composition en longueurs de G. niclzolsi. 

Ta6n~ua  3: Cpe~HHfi Gann HanOnHeHHR XenyAKOB MOnOAll C. g~rLiIai"i B pa3HOe BpeMR CYTOK n0 AaHHbIM 
cy~ouaoit cTaHuua (1989) Ha ruenbae ocTpoBa K > X H ~ R  reoprus. 
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PMCYHOK 1 : P a c n p e ~ e n e ~ ~ e  Monopi C. gunnari B nonpafioae o c ~ p o s  K ) m ~ a s  Teopms B ynosax ManbKosbIM 
TpanOM H YYaCTKM npOMbICna K p l l n X  B C O O T B ~ T C T B ~ W I Q H ~ ~  IIepkiOn: 

1 - 1984 r., EMPT ~ U X U Z U ,  p e k  25 (~aHHb1e 110 IIpOMbICJIy K p H n R  OTCYTCTBYMT) 

2 - 1986 r., FMPT ruxcuza, pe&c 28 
3 - 1987 r., 5MPT ruxuza ,  peiic 30 
4 - 1988 r., HHC 3 s p u ~ a ,  peikc 24 
5 - 1989 r., IGMPT I7uonep IZamauu, peiic 26 
6 - 1990 r., IGMPT AI- rap, peiic 22 

A - IGMPT r u x u z a  (NQ1: 6-7 H W H X  1986 r.; NQ2: 24-26 M W H X  1986 r.) 
B - HHC 3 a p u ~ a  (2-4 anpenx 1987 r.) 
C - HHC 3 a p u ~ a  (8-9 anpenx 1988 r.) 
D - 5MPT I7uo~ep Ji'amcuu (21-22 mans 1989 r.) 
E - 5MPT Anrap (6-7 H W H X  l990 r.) 

PACYHOK 4: Pacnpe~ene~ue MonoAa C. aceratus. Y c n o ~ ~ .  0603~ .  - CM.  PHCYHOK 1. 
1 - 1984 r., 2 - 1986 r., 3 - 1987 r., 4 - 1988 r., 5 - 1989 r., 6 - 1990 r. 

PMCYHOK 6: Pacnpenene~~e MonoAH PS. georgianus. Y c n o ~ ~ .  0603~ .  - C M .  PHCYHOK 1. 
1 - 1984r.,2- 1986r.,3- 1987r.,4- 1988r., 5 - 1989r.,6- 1990r. 

P H C ~ H O K  8: P a c n p e ~ e n e ~ ~ e  Mononn L. larseni. Y C ~ O B H .  0603~ .  - CM.  PMCYHOK 1. 
1-1984r. ,2-1986r. ,3-1987r. ,4-1988r. ,5-1989r. ,6-1990r.  

P H C ~ H O K  9: Pas~ep~br f i  cocTaB L. larseni. 

PHCYHOK 10: P a c n p e ~ e n e ~ ~ e  MonoAa M. microps. Y c n o ~ ~ .  0603~ .  - CM.  P M C ~ H O K  1. 
1 - 1986 r., 2 - 1987 r., 3 - 1988 r., 4 - 1989 r. 

PHCYHOK 1 1: Pa3~ep~b1 f i  coc~as  M.  microps. 

PMCYHOK 12: Pacnpe~ene~~le  MonoAH G. gibberifrons. Y c n o ~ ~ .  0603~ .  - C M .  PMCYHOK 1 
1 - 1984 r., 2 - 1986 r., 3 - 1990 r. 

PMCYHOK 13: Pa3~ep~b l f i  COCTaB G. gibberifrons. 

P M C ~ H O K  14: P a c n p e ~ e n e ~ ~ e  Monoan P. breviceps. Y c n o s ~ .  0603~ .  - C M .  PHCYHOK 1. 
1 - 1984 r., 2 - 1987 r., 3 - 1988 r., 4 - 1989 r. 
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PMC~HOK 15: Pa3Mep~blfi COCTaB P. breviceps. 

PMCYHOK 16: Pacnpe~ene~~ le  MononM Par. georgianus. YC~OBH.  0603~.  - CM. PMCYHOK 1 
1 - 1984 r., 2 - 1986 r., 3 - 1989 r. 

PMCYHOK 17: Pa3~ep~b1fi  comas Par. georgianus. 

PMCYHOK 18: Pacnpenene~~le MonoA%i E. carlsbergi. YC~OBH.  0603~.  - CM. PHCYHOK 1. 
1 - 1984r.,2- 1986r., 3 -  1987r.,4- 1989r. 

PI~CYHOK 19: Pa3~epHb13 COCTaB E. carlsbergi. 

PHCYHOK 20: P a c n p e ~ e n e ~ ~ e  MonoAm P. choriodon. Ycnos~.  0603~.  - CM. PMCYHOK 1. 
1 - 1986r. ,2-  1987r., 3 -  1989r. ,4-  1990r. 

PMCYHOK 2 1 : Pa3~epHblfi CoCTaB P. choriodon. 

P a c y ~ o ~  22: Pacnpe~ene~~ le  MononM G. nicholsi. Ycnos~ .  0603~.  - CM. PHCYHOK 1 
1 - 1984 r., 2 - 1986 r., 3 - 1988 r. 

PMC~HOK 23: Pa3MepHblfi CoCTaB G. nicholsi. 

Lista de las tablas 

Tabla 1: Numero de lances efectuados durante las prospecciones de peces juveniles en areas de la plataforma 
de Georgia del Sur y de las Rocas Cormoran durante varios afios. 

Tabla 2: Especies capturadas con una red de arrastre para muestrear peces juveniles. 

Tabla 3: Indice promedio de la replecion estomacal para 10s C. gunnari juveniles a distintas horas del dia, 
basado en 10s datos de estaciones de arrastre de 24 horas (1989) en la plataforma de Georgia del Sur. 

Tabla 4: Tallas predominantes de 10s peces de un aiio de edad en distintas epocas (mm). 

Tabla 5: Composicion por tallas de las especies de peces Channichthyidae presentes en las capturas (mm). 

Tabla 6: Composicion de la ictiofauna en el area de Georgia del Sur segun 10s datos publicados y 10s 
resultados de las prospecciones pelagicas de AtlantNIRO. 

Tabla 7: Frecuencia de las especies de peces mas abundantes en las capturas hechas con una red de arrastre 
para muestrear peces juveniles. 

Lista de las figuras 

Figura 1: Distribucion de C. gunnari juvenil en 10s lances efectuados con una red de investigacion de media 
agua en la Subarea 48.3 y en 10s calaeros de pesca de kril: 

1 - 1984, BMRT Gizlziga, marea 25 (no existen datos de kril) 
2 - 1986, BMRT Gizkiga, marea 28 
3 - 1987, BMRT Gizhiga, marea 30 
4 - 1988, RV Evrika, marea 24 
5 - 1989, BMRT Pioner Latvii, marea 26 
6 - 1990, BMRT Anchar, marea 22 
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Figura 2: Abundancia de C. gunnavi juvenil en distintos estratos de profundidad durante el dia y la noche: 

A - BMRT Gizhiga (No. 1: 6-7 Junio 1986; No. 2: 24-26 Junio 1986) 
B - RV Evvika ( 2 4  Abril1987) 
C - RV Evrika (8-9 Abril1988) 
D - BMRT Pioner Latvii (21-22 Julio 1989) 
E - BMRT Anchar (6-7 Junio 1990) 

Figura 3: Composici6n por tallas de C. gunnari. 

Figura 4: Distribution de C. aceratus juvenil. (La figura 1 contiene las claves.) 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 

Figura 5: Composicion por tallas de C. acerafus 

Figura 6: Distribuci6n de PS. geovgianus juvenil. (La figura 1 contiene las claves.) 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 

Figura 7: Composici6n por tallas de PS. georgianus. 

Figura 8: Distribucion de L. larseni juvenil. (La figura 1 contiene las claves.) 
1 - 1984,2 - 1986,3 - 1987,4 - 1988,5 - 1989,6 - 1990 

Figure 9: Composicion por tallas de L. lavseni. 

Figura 10: Distribucion de M. micvops juvenil. (La figura 1 contiene las claves.) 
1 - 1986,2 - 1987,3 - 1988,4 - 1989 

Figure 11: Composici6n por tallas de M. microps. 

Figure 12: Distribucion de G. gibbevifrons juvenil. (La figura 1 contiene las claves.) 
1 - 1984,2 - 1986,3 - 1990 

Figure 13: Composici6n por tallas de G. gibbevifvons. 

Figure 14: Distribucion de P, breviceps juvenil. (La figura 1 contiene las claves.) 
1 - 1984,2 - 1987,3 - 1988,4 - 1989 

Figure 15: Composicion por tallas de P. breviceps. 

Figure 16: Distribucion de Par. geovgianus juvenil. (La figura 1 contiene las claves.) 
1 - 1984,2 - 1986,3 - 1989 

Figure 17: Composicion por tallas de Par. geovgianus. 

Figure 18: Distribucion de E. carlsbergi juvenil. (La figura 1 contiene las claves.) 
1 - 1984,2 - 1986,3 - 1987,4 - 1989 

Figure 19: Composicion por tallas de E. carlsbergi. 

Figure 20: Distribucion de P. cho~iodon juvenil. (La figura 1 contiene las claves.) 
1 - 1986,2 - 1987,3 - 1989,4 - 1990 

Figure 21: Composicion por tallas de P. choriodon. 

Figure 22: Distribucion de G. nicholsi juvenil. (La figura 1 contiene las claves.) 
1 - 1984,2 - 1986,3 - 1988 

Figure 23: Composicidn por tallas de G. nicholsi. 


