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ABSTRACT: The shelf fishing grounds of Kerguelen Islands and of some neighbouring
ocean shallows were studied in April 1975. The occurrence of 15 species representing
9 families was found in the catches. Detailed study of the following five species was
performed: Champsocephalus gunnari, Channichthys rhinoceratus, Notothenia rossi rossi, N.
squamifrons and Dissostichus eleginoides, all of potential commercial importance. The
boundaries of regions with concentrations of Ch. gunnari and N. squamifrons were determined,
the productive and suitable for trawling fishing grounds were localized.
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1. Introduction

The first observations and studies of the marine ichthyofauna of Ker-
guelen Islands were done from the French scientific station in Port aux
Frangais in 1963. The first fishery research was done by Japanese and Russian
ships in 1967—1970. Regular hydrographic and biological studies of these
waters were started by the French research vessel N. O. “Marion Dufresne”
in 1973 (Hureau and Duhamel, 1980).

Material for the present paper was collected from the r/v “Profesor
Siedlecki” during the expedition to the Indian Ocean, organized by the
Sea Fisheries Institute in 1975. Studies of Kerguelen Islands waters were
carried out in period 1—16 April. The shelf on the west and south sides
of the Islands, the Skiff Bank and one of the shallows on Kerguelen—
Heard Ridge (51°20’S; 72°00'E) were studied. Hydrological studies of the
marine environment and bottom analyses were carried out within the com-
plex research project, as well as hydroacoustical observations of the distribu-
tion of fish concentrations and ichthyological-fishery studies based on the
experimental hauls were done.

The paper presents the results of ichthyological studies and the fishery
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characteristics of more important fish specieé with the background of hydro-
logical conditions of the fishing grounds.

2. Material and methods

The fish for studies were caught a bottom trawl P28/32!). A total
of fifteen experimental hauls were made in the south sector of Kerguelen
Islands: shelf, on Skiff Bank and Kerguelen—Heard Ridge (Fig. 1).
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Fig. 1. The cruise of r/v “Profesor Siedlecki” and positions of the experimental hauls (April .
1975)
1 — trawl stations.

Hydroacoustical observations were carried out with a vertical echosounder,
using the 10 KW transmitter and a stabilized transducer, and with EK 120
echosounder co-working with preciser recorder. While evaluating the distribu-
tion of fish concentrations an analog echo integrator was used additionaly.

A random fish sample from a catch was sorted to species, weighted
and counted for the precise determination of the species composition, total
numbers and biomass of the caught fish. The fish of the most numerous
species were measured and analysed in detail, determining: total length (L,),

') Length of headline — 28 m, half of the belly perimeter — 32 m, vertical opening — 6 m,
distance between the wings — 16—18 m with trawling speed 4.5—5 knots.
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individual weight, sex and sexual maturity stage (in 8 degree scale of Maier),
filfilment of the stomach with food (in 5 degree scale) and the kind of food.
Selected counts and proportional measurements were performed for selected
species. The otoliths and scales were collected for the later age determination.
The stomachs and a collection of gonads were also preserved for further
studies. The numbers of examined fish and of materials collected for further
ichthyological studies are shown in Table I.

Table 1
The number of studied fish

. Material preserved
Length  Ichthyological Morphological ¢, ¢\ iper studies

Species measurements analyses studies

stomachs gonads
Champsocephalus gunnari 3906 656 32 239 90
Channichthys rhinaceratus 91 90 12 5 —
Notothenia squamifrons 633 227 15 7 —
Notothenia rossi rossi 701 206 13 89 28
Dissostichus eleginoides 75 24 8 — —
Total 5406 1203 80 340 118

3. The region of studies

Kerguelen Archipelago, composed of one large and about 300 smaller
islands is surrounded by a broad shelf. There are several shallows on the
shelf, separated by lpng stretches of deeper water. The shallows are the most
numerous on the underwater mountainous ridge which joins the Kerguelen
and Heard islands and runs further south estward to Antarctic. One of these
shallows, located about 90 nautical miles from the Kerguelen Island was
studied in detail. The mean depth of the bahk is about 300 m. The bottom
relief is differentiated, the slopes broad and corrugated, especially on the
east side. The leveled central part of the bank is covered with silt and
scarse basalt rocks. There are some other shallows west from the Kerguelen
Island. The studied Skiff Bank, one of them, has a special fishery importance.
This bank, located some 100 nautical miles from the Kerguelen Islands has
a flat bottom, suitable for trawling, with mean depth of about 300 m. The
shelf surrounding the Kerguelen Islands from west and south is sandy or
gravely down to the depth of 200 m with pebbles and basalt stones. The
bottom below this depth is covered by silt (Ortowski, in press).

The region of the Kerguelen shelf and of the banks surrounding it is
within the subantarctic zone, between the subtropical and antarctic con-
vergences, but much closer to the latter, which occasionally crosses the island
region. The surface waters southward from the antarctic convergence have
temperature from +1°C in winter to +3.5°C in summer and salinity below
34%/40. North from this convergence the temperature varies from +2°C in
winter to +4°C in summer, the salinity is over 34°/,,. The cold surface
waters of the Antarctic Ocean submerge below the warmer subantarctic
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waters in the region of antarctic convergence, becoming the intermediate
subantarctic waters, with deep antarctic water below the latter (Hureau
1973). The polar front was located during our studies southward from the
explored region. The concentrations of the bottom fish species occurred in
intermediate well exygenated waters with temperature 2—3°C (Furtak and
Grelowski, unpublished data).

4. Results

4.1. An introductory characteristics of studied ichthyo-
fauna, its composition and distribution

Twelve bottom (pseudo-abyssal) species and three bathypelagic species (in-
cluding two determined to the genus) were found in the control catches
(Table II). Two of these species: Raja eatonii and Channichthys rhinoceratus

Table II
The species composition of fish in the experimental hauls
(r/v “Profesor Siedlecki” — April 1975)
Fishing grounds
Taxon SKiff Bank Kergue!en-Heard Shelf of Kerguelen
Ridge Islands

Rajidae

Raja murrayi Giinther +) +

Raja eatonii Giinther + + +
Muraenolepidae

Muraenolepis marmoratus Giinther + +
Nototheniidae

Notothenia squamifrons Glnther + ++) + +

Notothenia rossi rossi Richardson + + + ++

Notothenia sp. +

Dissostichus eleginoides Smitt + + +
Channichthyidae

Champsocephalus gunnari Lonnberg + + + + ++

Channichthys rhinoceratus Richardson + ++ +
Congiopodidae

Zanchlorhynchus spinifer Giinther + + +
Bothidae

Mancopsetta maculata Giinther + +

Archiropsetta slavae AndrjasSev + + +
Trichiuridae

Paradiplospinus gracilis Brauer +
Myctophidae

Gymnoscopelus braueri Lonnberg + +
Bathylagidae

Bathylagus sp. +

+) single individuals
+ +) occurrence of fish concentrations



Fig. 2. Antarctic icefish Champsocephalus gunnari
Photo A. Malinowski
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are listed as endemic for Kerguelen and Heard islands, another three: Raja
murrayi, Notothenia squamifrons and Zanchlorhynchus spinifer — as endemites
of the Kerguelen—Macquarie Province (Hureau 1980).

The composition of dominant species changed depending on the studied
fishing ground. A considerable dominance of Champsocephalus gunnari, forming
fairly large feeding or prespawing concentrations, was observed far from
the islands, on Skiff Bank, and Kerguelen—Heard Ridge. This species was
accompanied on the Skiff Bank by various proportions of Notothenia rossi
rossi. Channichthys rhinoceratus and Notothenia squamifrons occurred in the
by-catch on the bank of Kerguelen—Heard Ridge. The groupings of the
mature Champsocephalus gunnari nearly disappeared on the shelf of Kerguelen
Islands, but shoals of the juvenile fish of this species occurred with larger
concentration of Notothenia squamifrons. Channichthys rhinoceratus was quite
numerous in the by-catch.

4.2. Fishery and ichthyological characteristics of more
important fish species

Champsocephalus gunnari Lonnberg (Fig. 2)

The occurrence of mature Ch. gunnari concentrations was found on large
areas of both studied fishing grounds down to 370 m depth, in near bottom
waters with temperature +2.3—2.7°C and oxygen content 6.1—6.4 ml O,-17*
(Furtak and Grelowski, unpublished data). An approximate distribution of
these concentrations were determined by echosoundding and control catches
(Fig. 3). The hydroacoustical gearh on board registered the concentrations
of Ch. gunnari in the form of grainy layers with small density (Figs. 4
and 5) or as numerous small shoals on the bottom or 10—20 m over the
bottom (Figs. 6 and 7).

The catch rate for this species varied from 393 to 6299 kg-h~! (average
1487 kg-h~1), contribution to the total weight of catch was 60.3—94.5%
(average 86.5%,). An experimental catch from greater depth (366—443 m) gave
nonsatisfactory results: the catch rate was 40 kg-h™!, the contribution of
Ch. gunnari — 2.9%.

The fish length was 25—34 cm (average 29.1 cm) (Fig. 8), weight 100—
253 g. The length: weight relationship was:

W = 0002 L3.2978

Ch. gunnari was maturing for the spawning period: 429 of fish had the
gonads in the IV stadium, 52.8%, —in V stadium. The degree of females
maturity was greater. The females dominated in numbers (60%). The fish
in general did not feed — 969, of studied specimens had empty stomachs.
The food of remaining 49, consisted in 849, of Amphipoda.

The catch rate of Ch. gunnari on the shallow of Kerguelen—Heard Ridge
was 1190—12969 kg-h™! (average 6478 kg-h™'). The contribution to the total
weight of catch was 89.5—99.09,. One of the trawls made on a neighbouring
shallow, located slightly eastward, was unsuccesful — the total catch rate
decreased to 66 kg-h™!. The species composition of the catch was close to
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Fig. 3. The distribution of selected bottom fish concentrations in the region of Kerguelen
Islands (April 1975)
1 — Champsocephalus gunnari, 2 — Notothenia squamifrons

the one of studied fishing ground, contribution of Ch. gunnari was 86.8%.
The total length of fish from the shallow of Kerguelen—Heard Ridge was
slightly larger than for Skiff Bank and equalled 27—40 cm (average 32.3 cm)
(Fig. 8). An increase of the fish length with an increase of the depth of
trawling was found. The weight of fish varied from 100 to 480 g. The length:
weight relationship was:

W = 0.0099 [?:862°

The fish gonads were in the III (76%) and 1V (23%) stadium. In connexion
with relatively low degree of gonads development fish were still feeding:
529; of studied stomach were empty, 259, contained small amounts of food,
179, had full stomachs. The amphipodes were the main food (80—1009%,
of the stomach content).

Concentrations of the juvenile Ch. gunnari were discovered in the south
sector of the shelf of Kerguelen Islands at the depth of 220—290 m (Fig. 3).
The fish occurred in water with the oxygen content of 5.8—6.7 ml O,-171
and with temperature + 1.9—2.5°C (Furtak and Grelowski, unpublished data).
The particular concentrations of fish had an image of grainy layers (Figs. 9
and 10) with small density. The catch rate of this species was 11 to 3495 kg-h™!
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Fig. 4. The zonal concentration of Champsocephalus gunnari at the bottom of the
Skiff Bank
R/v “Profesor Siedlecki”, Simirad EK 38 kHz; transducer 4°X5°, transmitter power
10 kW, impuls 0.6 ms. The catch rate for Ch. gunnari — 1543 kg-h-1.

Photo A. Malinowski
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Fig. 5. The concentration of Champsocephalus gunnari on the shallow of
Kerguelen-Heard Ridge
R/v “Profesor Siedlecki”, Simirad 38 kHz: transducer 4°X5°, transmitter power
10 kW, impuls 0.6 ms. The catch rate for Ch. gunnari — 8622 kg-h-1.

Photo A. Malinowski
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Fig. 6. The banks of Champsocephalus gunnari near the bottom of the shallow on
Kerguelen-Heard Ridge
R/v “Profesor Siedlecki”, Simirad EK 120 kHz: — preciser-recorder: transducer
4°X4°, transmitter power 1 kW, impuls 1 ms.
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Fig. 7. The near bottom concentrations of Champsocephalus gunnari on the
shallow of Kerguelen-Heard Ridge
R/v “Profesor Siedlecki”, Simirad EK 38 kHz; transducer 4°X5°, transmitter
power 10 kW, impuls 0.6 ms.

Photo A. Malinowski
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Fig. 8. The size distribution of Champsocephalus gunnari (Kerguelen Islands, April 1975)
n — number of individuals.

(average 878 kg-h™'), the average contribution to the total weight of catch
was 66.5%.

The fish length was in general 14—24 cm, small percentage was 29—38 cm
long (Fig. 8). The weight of juvenile fish was 16—60 g, of adult — 140—365 g.
The length: weight relationship was:

W = 00034 [154°

The juvenile fish had gonads in the I stadium, mature fish —in the III
and IV one. The stomachs of the majority of fish were full. Food of the
juvenile fish consisted in 529, of Amphipoda, the rest were the juveniles
Euphausiacea. Food of the older fish consisted in 85% of Amphipoda.

The results of counts and proportional measurements of 32 specimens
of Ch. gunnari from the whole region of studies are as follows:

— fin rays formula:

D: VIII-IX—-X 33—(34)—35—36—37—38 (number of fin rays)
" 3-21-8 1 5—-11-12-3 (number of specimens)
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4 33—34-35-36—37-38
© o 1-2-7-13-8-1
"y 26—27-28

1-8-1
— number of gill rakers on the lower limb of the first arch:

NGR : 17—-18—-19-20
5—-11-10-6

(10 studied specimens)

— number of vertebrae:

59—60—61
NVe: 2 _—2—5
¢ T4-2m-6

— selected proportion of the fish body:

BD — body depth (%, SL) — 15.50

HL — head length (5, SL) —31.35
I0 — width of interorbital (%, HL)— 23.04
O — diameter of eye (%, HL) — 20.62

Channichthys rhinoceratus Richardson (Fig. 11)

Fish of this species occurred in the by-catch on all fishing grounds,
but mainly on the bank of Kerguelen—Heard Ridge; contribution in the catch
weight varied from 0.1 to 1329, the catch rate of this species did not
exceed 130 kg-h™ 1.

The studied individuals from the bank of Kerguelen—Heard Ridge were
22—51 cm long, the largest number of them occurred in the 45—47 cm class.
The weight of a fish was 250—1220 g. Small fish were sexually immature,
the larger ones had gonads in the IV or V stadium, or were spent, already.
The fish stomachs were usually empty, in few full filed up the presence of
Notothenia squamifrons was noticed. The results of counts are as follows:
— fin rays formula:

 VI-VII-VIII 31-32—-33-34—35
1-5-6 1—5-3-2—1
4. 30-31-34
4—7-1
- 20-21-22
T2-4-1

— number of bony plates in the upper lateral line:

8 72 69 66
12 21
Notothenia squamifrons Giinther (Fig. 12)

Concentrations of N. squamifrons were found on the southern shelf of
Kerguelena Islands, at the depth of 220—290 m. The water temperature there

ULL
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Fig. 11. Longsnouted icefish Channichthys rhincceratus

Photo A. Malinowski

Fig. 12. Scaled Notothenia squamifrons
Photo A. Malinowski
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was + 1.9—2.5°C, the oxygen content — 5.8—6.7 ml O, -1~ ! (Furtak and Gre-
lowski, unpublished data). Notothenia formed small shoals giving an image
of “teeth”, close to the bottom. Its presence could be detected only with
the help of white line or, in the case of bad weather, with the help of
stabilized platform of the echosounder transducer. The approximate area of
this species occurrence is shown on Figure 3. One of the experimental hauls
gave a satisfactory catch rate- (1554 kg-h~!), in others, both on the shelf
and on the banks this rate did not exceed 120 kg-h™'.

The body length of N. squamifrons from the shelf of Kerguelen Islands
was 24—51 cm (average 34.4 cm) (Fig. 13). The weight of the fishes varied
from 142 to 1840 g. The length: weight relationship was:

W = 00028 [?-392°

S
Kerguelen-
0 Heard Ridge
n =100
S
>
o
(=
@
) 1 1 I | !
o
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5 85

25 30 35 40 45
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Fig. 13. The size distribution of Notothenia squamifrons (Kerguelen Islands, April 1975)
n — number of individuals.

The caught fish were sexually immature, the majority of them had gonads
in the II (48%) and III (15%) stadium. The remaining fish were spent
with gonads in the VIII stadium. The males slightly prevailed (529) in the
studied samples. The stomachs were empty in 93%. The feeding fish fed

on tunicates (50%), crustaceans (20%) and fish (20%). The results of counts
are as follows:
— fin rays formula:

 V—VI 33-34-35

Pi50 16—
30-31-32-33
3-3-6-3

| 24-25-26

34 —4
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— number of gill rakers on the lower limb of the first arch:
13—-14—-15-16
3—4-3-1

N. squamifrons from the bank of Kerguelene—Heard Ridge was smaller,
the fish length was 23—35 cm (average 27.5 cm) (Fig. 13). The studied indi-
viduals weighted 144—610 g. The weight of fish in particular size classes
allows to establish a dependence:

W = 00074 [>-1440

The females dominated (55%) in the studied sample. The distribution of
a sample acc. to the stadium of gonads maturity was as follows: the
I stadium — 179, the I — 699, the III — 149;. The fish were feeding, but
not too intensively — the food was found in stomachs of 66% of fish, the
rest had empty stomachs.

N. squamifrons occurred sporadically on Sklff Bank. The length of partlcular
individuals and the maturity of gonads were similar to values for this species
from Kerguelen—Heard Ridge.

Notothenia rossi rossi Richardson (Fig. 14)

N. rossi rossi occurred mainly on Skiff Bank, as a by-catch of Ch. gun-
nari amounting 5.5—39.7% of the total weight. The catch rate of this species
varied from 60 to 425kg-h™', and it increased with depth. The highest rates
were obtained while fishing in the zone of 300—350 m depth. The short
period of observation and a considerable dominance of Ch. gunnari did not
allow to distinguish the traces of N. rossi rossi on the echograms. This species
occurred also in not significant numbers in 2 trawls on the southern shelf
of the Kerguelen Islands. The catch rate of this species was 16 and 76 kg-h™'.

N. rossi rossi was characterised by the large size. The caught fish were
41—71 cm long (Fig. 15), 57.3 cm on the average. The studied individuals
weighted 1000—4500 g. The length: weight relationship was:

W = 0.020 [>-°°57

NGR :

9
Skiff Bank

= n=701
£ 7r

e

[8)

]

> S

o

o

w

1 i | 1 1
A 50 55 60 65 70
Length (cm)

Fig. 15. The size distribution of Notothenia rossi rossi (Kerguelen Islands, April 1975)
n — number of individuals.



Fig. 14, Marbled Notothenia rossi rossi

Photo A. Malinowski

Fig. 16. Patagonian toothfish Dissostichus eleginoides

Photo A. Malinowski
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Notothenia was maturing for the spawning. The majority of fish had gonads
in the IV (67%) and V (24%) stadium. The males (619, of the catch)
dominated over the females, similarily as for Ch. gunnari from the Skiff Bank.
Only 9% of individuals had empty stomacks, the remaining fish had them
considerably filled Ch. gunnari was the main food of Notothenia rossi rossi —
it contributed 86%, of the whole food. The results of counts for 13 specimens
of N. rossi rossi are as follows:
— fin rays formula:
D: IV-V-VI 32-33-34-35-36
" 2-2-9 1-4-5-2-1
- 26—27-28-29
1-3-7-2
. 20-21-22
2—-9-2

— number of the gill rakers on the lower limb of the first arch:

NGR 1= 12-13-14
T 1-4-5-3

Dissostichus eleginoides Smitt (Fig. 16)

The species was caught in small numbers in the by-catch at every fishing
ground. Its contribution to the catch was 0.1—6.4%;, the catch rate did not
exceed 32kg-h™1.

D. eleginoides from Skiff Bank was 35—58 cm long. The size classes .
37—39 cm were the most numerous. The same species from the shelf of
Kerguelen Island had a wider length range — 21—69 cm. Only the fish with
gonads in resting stage were found apart from the juvenile individuals.
The fin rays formula of 8 studied individuals of D. eleginoides is as follows:

D :IX-XI, 29-30

A:29-30
P:25-26

5. Discussion

The area of Kerguelen shelf and banks located around it belongs from
the biogeographic point of view to Kerguelen—Macquarie Province, one of
three provinces of the Antarctics (Hureau 1973). This province covers the
water belt from Prince Edward and Marion Islands through Crozet, Kerguelen,
Heard and Mc Donald Islands to Macquarie Island. The unusual benthic
(pseudo-abbysal) ichthyofauna of the province, composed in quite a part from
endemic species, totalls 33 fish species. Twenty eight species were recorded
in waters of Kerguelen Island (Hureau 1980). They represent 14 families,
with -Nototheniidae being the most important one. The bottom trawls of
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r/v “Profesor Siedlecki” included 12 pseudo-abyssal species belonging to
6 families and 3 bathypelagic species from further 3 families. Hureau and
Duhamel (1980) distinquished in waters of Kerguelen Islands about 15 fish
species of potential interest for fishery, indicating simultaneously that only
2 of them (Champsocephalus gunnari and Notothenia squamifrons) occur very
numerously and are exploited intensively. Three further species, although less
numerous acc. to these authors, are also of fishery interest (Notothenia rossi
rossi, N. magellanica and Dissostichus eleginoides). The results of presented
studies are in agreement with opinion of Hureau and Duhamel (1980).

The efficiency of our catches seems to be representative for the studied
region, apart from the short period of studies. The catch rate for Champso-
cephalus gunnari, which was the basis of our April catches (average for all
studied fishing grounds —— 2.53t-h™') are quite in an agreement with an
average calculated by Hureau and Duhamel (1980) for the period April—
November for years 1973—1978 (2.62 t-h™'). The catch rate for this species
is higher in period April—November, in the contrary to the rates for
Notothenia squamifrons (1.26t-h™!'). An opposite phenomenon occurring
during the austral summer is explained by a change of the trawling method
in different weather conditions of this season (Hureau and Duhamel,
1980). The catch rate for N. squamifrons in our catches is not representative
and can not be compared.

A vessel locating the fish on antarctic waters should be equiped with
suitable fishfinding equipment, enabling the location of the fish concentrations
during the bad weather. The stabilized platform of the echosounder transducer
Simrad EK 38 applied on board of r/v “Profesor Siedlecki” could subdue
only partially the effects of rapid heels of the boat. Freytag (1977) obtained
clear traces of a single Notothenia rossi marmorata on his echo records, which
we did not achieve in the case of N. rossi rossi. However, the echo records
from N. squamifrons were obtained in the better weather conditions. The
already mentioned heels of the boat and the necessity of an application
of a longer impulse at large depth of fishing grounds created in our case
a thick dead zone over the bottom, where fish echoes were not registered
(Ortowski, in press). Better results of fish echolocation were obtained on
r/v “Profesor Bogucki” for antarctic waters in the region of Campbell Islands
during the antarctic expedition in 1977/1978 (Slésarczyk, unpublished data).
Atlas Fishfinder 790 DS was there applied, with frequency of 33 kHz and
4 KW power with electronically stabilized beam 6° x 8° wide. This type of
echosounder was probably used by Freytag (1977). The satisfactory echo
records for Champsocephalus gunnari obtained by us and by Freytag (1977)
prove the possibility of the effective detection of white blood fish (Chan-
nichthyidae) characterised by a weaker target strength than other fish. The
raising of the echosounder sensitivity by a few decibels applying the trans-
mitter with high power is a neccessity for the localization of the concentrations
of these fish (Ortowski, in press).

Some of our observations on the biology of the discussed fish species
are compared below with data of other authors: period of formating the
pre-spawing concentrations, the possibilities of spawning migrations and the
places of concentrating of juvenile forms. In the case of Champsocephalus
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gunnari, the occurrence of older individuals maturing to the autumn spawning
was found on both fishing grounds, especially on Skiff Bank. The juvenile
individuals were localised only on the shelf of Kerguelen Islands, mainly at
the depth of 220—240 m. On the basis of observations of Olsen (1955)
made on the shelf of South Georgia it can be assumed that Ch. gunnari
from waters of the Kerguelen Islands also migrates for spawning in the
direction of relatively shallow near shore shelf of the islands from the deeper
banks. The maturing Ch. gunnari, after reaching the certain age, migrates
probably in the revese direction — to the banks, where it stays till reaching
the first sexual maturity. A similar inshore directed spawning migrations
were described by Hureau (acc. to Everson 1977) for Channichthys rhino-
ceratus. Migration of this species starts in February, spawning takes place
from February to March. A certain percentage of fish with gonads in the
IV and V stadium was found in our April catches apart from the spent
fish. This fact may indicate, apart from a limited number of data, on
a prolonged spawning period or on the two years long maturity cycle of
Ch. rhinoceratus. Kock (1979) observed a similar phenomenon for Champso-
cephalus gunnari and Chaenichthys aceratus from the region of South Georgia.
According to Hureau (1970) and Russian fishermen, the spawning of Noto-
thenia rossi rossi takes place on the shelf of eastern and south eastern shores
of the islands in May and June. Notothenia rossi caught by us on the Skiff
Bank were maturing to spawning. It can be assumed on the basis of the above
information on the time and place of spawning, that Notothenia rossi from
the bank starts the spawning migration towards the islands, where the juvenile
forms find later a shelter in numerous shielded bays (Hureau 1970). Keysner,
Tot and Shilov (1974) described the May migration of N. rossi rossi from
the feeding grounds located north from Kerguelen Islands to the spawning
grounds, localised by these authors on the south-east shelf of the islands.
The majority of Notothenioidea lives in the near bottom water layers, and
this explains a considerable contribution of benthic organisms in their diet.
The presence of plankton in their food indicates that some of these fish
probably migrate daily to upper layers for feeding (Everson 1977). The food
of Champsocephalus gunnari from the region of South Georgia was in 91.19/
composed, acc. to Permitin and Tarverdeva (1972), of planktonic orga-
nisms: Euphausia superba, Mysidacea, Hyperiidae. Linkowski and Rembi-
szewski (1978) observed a similar food composition: Euphausia superba,
Parathemisto gaudichaudi ( Amphipoda), Mysidacea. Our observations showed
that the basic food of adult Ch. gunnari from the region of Kerguelen Islands
were Amphipoda, amounting undependently from the fishing ground 80—1009
of the food weight. Only in the food of juvenile Ch. gunnari about 509
of it were Euphausiacea. Different food composition of juvenile forms is
explained to some extent by plankton studies. The echosounders registered
the scattering layers with considerable density suspended in water relatively
high in the area adjacent to the one with concentrations of juveniles. The
sampling with Isaacs Kidd and Bongo nets allowed to identify these layers: -
they were formed mainly by Euphausiacea, and to lesser extent by Pteropoda,
Salpae and fish larvae. Amphipoda and Isopoda dominated in the food of
Notothenia rossi rossi studied by Hureau (1970). His sample of fish, origina-
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ting from the shelf, was, however, dominated by fish smaller than 40 cm,
and this fact made difficult the comparison with our data, based entirely
on analyses of larger (41—71 cm) fish. The basic food of the latter was
Champsocephalus gunnari (86%,). Observations of Keysner, Tot and Shilov
(1974) made also on the shelf, indicate this time the presence of planktonic
organisms: Euphausia, Parathemisto, Salpae and Ctenophora in the food of
Notothenia.

The length:weight relationship for Notothenia rossi rossi was given by
Hureau (1970), for N. rossi marmorata—by Crisp and Carrick (1975).
Hureau studied mainly the juvenile fish 8—45 cm long, Crisp and Carrick —
only the adolescent fish 19.5—38 cm long. Our material was 41—71 cm long.
Apart from these differences, the weight of fish calculated from our equation
for the size class (L,) 5 to 30 cm, vary only 5% from values calculated
from an equation of Crisp and Carrick, and these values for class 20—40 cm
(L) vary +49% from values obtained with an equation of Hureau.

Selected counts and proportional measurements were made to establish
the identification of studied species. The fin rays formula of Champsocephalus
gunnari agrees only partially with formulas of Regan (1913), Norman
(1938) and Olsen (1955) for this species from the region of South Georgia;
in both dorsal fins and in the anal fin we have observed 1 to 3 rays
less for numerous specimens. Our later studies on the banks of South
Georgia indicated also a certain difference in the number of vertebrae: 60
to 62 vertebrae were found for 28 individuals of Ch. gunnari, with the majority
of fish of 61 vertebrae. It can be assumed that apart from the small material
studied these differences are not accidental and suggest certain distinctness
of the Ch. gunnari populations from the- South Georgia region and from
Kerguelen Islands. The results of counts for Channichthys rhinoceratus agree
fairly accurately with the results of Norman (1938) and Blanc (1961).
Similarily there is a full aggreement of our fin rays formulas of Notothenia
rossi rossi with the results of Hureau (1970). The counts made for N. squami-
frons agree with the characteristics given by Norman (1938) and Blanc
(1961) for the anal and pectoral fins, but the fin rays formula of the dorsal
fin is partially different. Certain small differences were also found while
comparing the obtained by us number of fin rays of Dissostichus eleginoides
with the one of Norman (1937).

The fishery observations were carried out jointly with a hydroacoustic team directed
on-board by Andrzej Ortowski, M. Sc., this effective colaboration is kindly acknowledged.
Analytical studies and fish length measurements were done by ichthyological group headed
by Dr. Jozef Sosinski, to whom we are very grateful. Prof. dr. Jozef Popiel, Scientific Head
of the Expedition, kindly helped in the realization of this paper and made valuable remarks.

6. Summary

The studies of the ichthyofauna and the fishing grounds around Kerguelen Islands were
done from the board of r/v “Profesor Siedlecki” during the 1—16 April 1975 expedition to
the Indian Ocean. The studies covered the shelf of Kerguelen Islands, Skiff Bank and one
of the shallows on Kerguelen—Heard Ridge (Fig. 1). Twelve species of pseudo-abysal and
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3 species of bathypelagic fish were found in the bottom catches (Table II). Five fish species,
more important in catches, were studied in a greater detail.

Concentrations of Champsocephalus gunnari covered large areas of both studied banks!
to the depth of 370 m (Fig. 3). Character of those concentrations is shown on the echograms
(Figs. 4—7). The catch rate of this species was on the average 1487 kg-h™! on the Skiff Bank,
and 6478 kg-h™! on the bank of Kerguelen Heard Ridge. The mean length of Ch. gunnari
from the former bank (29.1 cm) was smaller than from the latter one (32.3 cm) (Fig. 8).
The fish from the bank of Kerguelen—Heard Ridge were feeding, while the ones from Skiff
Bank were in the prespawning period. The basic food of Ch. gunnari were Amphipoda.
Concentrations of the juvenile Ch. gunnari, 14—24 cm long (Fig. 8—10) were found in the
south sector of the shelf of Kerguelen Islands, at the depth zone of 220—290 m. The average
catch rate of the experimental hauls was 878 kg-h~'. The results of selected counts and
proportional measurements of this species may indicate the existence of certain features differing
the populations of Ch. gunnari from Kerguelen Islands from populations of this species from
South Georgia.

A small area occupied by Notothenia squamifrons was found in the neighbourhood of the
Ch. gunnari concentrations (Fig. 3). The experimental haul of Notothenia gave good results —
1554 kg-h~'. The average length of fish was 34.4 cm (Fig. 13). The state of their gonads
indicated the spawning in the recent period. The feeding fish fed on various benthic organisms
and on the macroplankton.

N. rossi rossi occurred mainly on Skiff Bank in the by-catch of Ch. gunnari. The catch
rate of this species was 60—425 kg-h~!. This species was characterised by fairly large size:
length — 41—71 c¢m, weight — 1000—4500 g. (Fig. 15). Notothenia was feeding apart from the
well advanced gonads development — the main food was Ch. gunnari.

Other two species important for the fisheries were found in the catches apart from the
three already mentioned species: Channichthys rhinoceratus and Dissostichus eleginoides. The catch
rate of the former was 130 kg-h™!, and only 32kg-h~! of the latter.

7. Pe3rome

HccnenoBanust uxtuodayHsl 1 TOHH BOOHOH BOKpYr KepryneHckux ocTpOBOB NMPOBOIHIIUCH
c 6opta muc ,,IIpodeccop Cennenxu” B nepuon c¢ 1 mo 16 anpensa 1975, B xome uccneno-
BaTeJabckoro peiica B Muamiickuit okean. Uccnemosanus oxsaThiBaiu wwenbd Keprynenckux
octpoBoB, banky Cxud u momBonubiii xpebet Keprynen-Xepn (puc. 1). B moHHBIX yimoBax
6bLIO YCTAHOBJIEHO NMPUCYTCTBHE 12 BUAOB mpeBAoabuccaibHBIX M 3 BHOa OaTHINeEIaruvyecKux
pbi6 (tabmuma II). Ocoboe 3HaueHHe B ynoBax MMEJIO S5 BHIOOB PHIO, KOTOpHIE, CleOBa-
TEJIBHO, MOIJIEXAJM NMOAPOGHBIM HCCIIEIOBAaHHSIM.

Kounentpauuu Champsocephalus gunnari 3aHAMa T 3aMETHOE MPOCTPAHCTBO OGOUX HCCe-
NyeMbIX cKoIUIeHHH n0 ruaybunsl 370 M (puc. 3). XapakTep 3THX CKOIUICHHH HJLTIOCTPHUPYIOT
IpUBEACHHBIE 3XorpaMmbl (puc. 4—7). O¢dGEKTUBHOCTb YJIOBOB 3TOr0 BHIOA COCTaBJISET
B cpenHeM: B Banke Ckud — 1487 xr-yac-1, B pailoHe xpe6ta Keprymen-Xepa — 6478 «kr-
-yac-l. Cpennsas muuHa tena Ch. gumnari w3 bankun Cxud (29,1 cM) 6bLia MEHBbLIE 4YeEM
Habmomaemas Ha xpe6te Keprynen-Xepn (3,3 cm) (puc. 8). PriGnl B paiione xpe6ta Keprysen-
-Xepa MHTEHCHMBHO NMUTAJKCh, TOrJa Kak KOHUEHTpauuu B banke Cku¢ mMenu sABHO mpenHe-
pectoBblii XapakTep. OcHoBHoi muiue#t Ch. gunnari 6vi1u Amphipoda. B roxHOM cexTope
menbgpa Keprynenckux octpoBos Ha riay6une 220—290 M HabIOAaIMCh KOHIEHTPALMH MOJIOIH
Ch. gunnari ¢ piuHo# Tena 14—24 cm (puc. 8—10). CpenHsis BeIMYMHA KOHTPOJBHBIX
yNOBOB cocTaBisuia 878 iar-yac—!. Pe3ynbTaThl COKpAILEHHBIX MEPHCTHYECKHX U MOP(OMETpU-
YECKMX HCCJICHOBAHHH 3TOrO BHAA YKa3bBAIOT HA CYLIECTBOBAHHE HEKOTOPHIX MPU3HAKOB,
oTnuyaromux nonynsuun Ch. gunnari ¢ paiona Keprynenckux octpoBoB u octpoBa IOxHas
JIKOpIKus.
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B paiione ycrano/ieHHOH KoHUeHTpauun Mosnoan Ch. gunnari Ha HeGOJbILOH TEPPUTOPHH
Habxtoanock npucytcteue Notothenia squamifrons (puc. 3). ONBITHBIA JOB Aan XOPOLIHMA
pesynbtaT — 1554 krwac™'. Cpeanss aiuHa Tena pbi6 coctaBnsiia 34,4 cm (puc. 13).
CocTosHue MX roHajl yka3blBaj10 Ha HeJaBHUH HepecT. Ilmmeit 3THX prI6 GbUIM GEHTOCHBIE
U MaKpOIUIAHKTOHHbIE OPraHU3MEI.

N. rossi rossi nabmomanach rnaBHeiM 06pa3oM B Bamke Ckud kak NpHIoB B yioBax
Ch. gunnari. DddexTUBHOCTL yIOBOB 3TOro BMaa Obula B npemenax 60—425 xr-vac—l.
N. rossi rossi xapakTepu3oBaJiach 3HAYHTEJbHBIMH pa3MepaMu Tena: JiuHa 41—71 cMm, Bec
1000—4500 r (puc. 5). HecMOTps Ha 3aMeTHOe pa3BMTHE TIOHaJ HOTOTEHHS HMHTEHCHBHO
nuTanace. B cocraBe mumm mpeobaananu Ch. gunnari.

Kpome Tpex Ha3BaHHBIX B yJ0BaX BBICTYNA/IM €ll€ ABAa BHAA, NPABNA, YKe MEHEE YHCIICH-
Hbl, HO TOXE BaXHbl C TOYKH 3peHHUs pbIOHOro mnpomsicna: Channichthys rhinoceratus
u  Dissostichus eleginoides. JddexTuBHOCTL ya0BOB mepBoro cocrtaBisia 130 kr-uyac-l,
BTOPOTO — BCETO THIL 32 Kr-yac—!.

8. Streszczenie

Badania ichtiofauny i fowisk wok6t Wyspy Kerguelena prowadzono z poktadu r/v “Profesor
Siedlecki”, w okresie od 1 do 16 kwietnia 1975 r, w ramach rejsu badawczego na wody
Oceanu Indyjskiego. Prace badawcze objely szelf Wysp Kerguelena, Lawice Skiff i jedno
z wyplycen na Grzbiecie Kerguelen—Heard (rys. 1). W polowach dennych stwierdzono obecnosé¢
12 gatunkéw ryb pseudoabysalnych i 3 gatunki batypelagiczne (tabela II). Wieksze znaczenie
w polowach mialo 5 gatunkow ryb, ktore poddano szczegétowym badaniom.

Koncentracje Champsocephalus gunnari zajmowaly znaczne przestrzenie obu badanych tawic
do glebokosci 370 m (rys. 3). Charakter tych skupien przedstawiaja zalaczone echogramy
(rys. 4—7). Wydajnosci polowowe dla gatunku wyniosly $rednio: na Eawicy Skiff — 1487 kg-h ™!,
na lawicy Grzbietu Kerguelen—Heard — 6478 kg-h™!. Srednia dlugos¢ Ch. gunnari z Lawicy
Skiff (29,1 cm) byla mniejsza od obserwowanej na Grzbiecie Kerguelen—Heard (32,3 cm) (rys. 8).
Ryby z lawicy Grzbietu Kerguelen—Heard zerowaly, natomiast na Lawicy Skiff ich koncentracje
mialy charakter przedtarlowy. Podstawowym pokarmem Ch. gunnari byly Amphipoda. W potu-
dniowym sektorze szelfu Wysp Kerguelena, w strefie glebokosci 220—290 m wykryto kon-
centracje miodocianego Ch. gunnari, o dlugosci ciala od 14 do 24 cm (rys. 8—10). Srednia
wydajno$¢ polowdw kontrolnych wyniosta 878 kg-h™'. Wyniki skréconych badafn merystycz-
nych i morfometrycznych tego gatunku moga wskazywac¢ na istnienie pewnych cech rézniacych
populacje Ch. gunnari z Wysp Kerguelena i z Georgii Poludniowe;j.

W sasiedztwie koncentracji mlodocianego Ch. gunnari zlokalizowano niewielki obszar
zajmowany przez Notothenia squamifrons (rys. 3). Proba polowu Notothenia dala dobry rezul-
tat — 1554 kg-h™'. Srednia dlugo$¢ ryb wyniosta 34,4 cm (rys. 13). Stan rozwoju ich gonad
wskazywal na niedawno odbyte tarfo. Pokarmem ryb zerujacych byly rézne organizmy bento-
sowe i makroplankton.

N. rossi rossi wystapila glownie na Lawicy Skiff w przylowie Ch. gunnari. Wydajnos¢
potowowa dla gatunku miescita si¢ w granicach 60—425kg-h~'. Gatunek cechowaly duze
rozmiary ciala: dtugo$¢ od 41 do 71 cm, cigzar od 1000 do 4500 g (rys. 15). Pomimo zaawan-
sowanego rozwoju gonad Notothenia intensywnie zerowatla. W pokarmie stwierdzono gtéwnie
Ch. gunnari.

Oprocz trzech wymienionych gatunkoéw, w polowach wystapily mniej licznie dwa inne,
wazne dla rybolowstwa gatunki: Channichthys rhinoceratus i Dissostichus eleginoides. Wydajnos¢
polowowa pierwszego z nich osiagata wielkos¢ 130 kg-h™!, drugiego — zaledwie 32kg-h™
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