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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
























































