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ABSTRACT: Analysis of food contents of 784 stomachs was made in 5 species of
fishes of the family Nototheniidae: Notothenia coriiceps neglecta. Notothenia rossi marmf-
rata, Notothenia nudifrons, Trematomus newnesi and Pleuragramma antarcticum. In the food
of the first two of the mentioned species benthic forms predominated and among them
Amphipoda were a decidedly preferred component. The composition of the food of
N. nudifrons indicates that they feed at the bottom of the sea, the most preferred compo-
nent of their diet, however, were pelagic Salpae. T. newnesi and P. antarcticum are
characterized by a typically pelagic kind of food. The comparison of food composition
and the values of the stomach fullness indices in N. coriiceps neglecta, N. rossi mar-
morata and T. newnesi in the summer and winter seasons shows a markedly higher
feeding intensity in the summer.
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1. Introduction

In the Admiralty Bay (King George Island) the occurrence of over 40
species of fishes was recorded. The families Nototheniidae and Chanmchthyzdae
were represented by the greatest variety of species. The representatives of No-
totheniidae predominated also in respect of their numerousness (Rembiszew-
ski, unpublished materials).

Food composition of the species under examination was the subject of

*) This paper was prepared on the basis of the materials collected during the First and
Fourth Antarctic Expeditions within the MR-II-16 Project of the Polish Academy of
Sciences.
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a series of publications in the past years. The dietary habits of Notothenia
coriiceps neglecta Nybelin were investigated by Arnaud and Hureau (1966)
in the regions of Terre Adélie; Hureau (1970) in the vicinity of Ker-
guelen Islands; Richardson (1975), Permitin and Tarverdieva (1978)
in the regions of the South Orkney Islands; Showers, Daniels and
Laine (1977) at Arthur Harbour (Anvers Island).

The food habits of Notothenia rossi marmorata Fischer were most tho-
roughly investigated in the regions of South Georgia (Olsen 1954; Permi-
tin 1970; Latogurskij 1972; Tarverdieva 1972; Linkowski and Rem-
biszewski 1978). Permitin and Tarverdieva examined the food of
Notothenia nudifrons Lonnberg in the regions of South Georgia (1972) and
the South Orkney Islands (1978). Studies on the food habits of Trematomus
newnesi Boulenger cover the regions of Alasejev Bight (Rakusa-Suszczew-
ski and Piasek 1973) and the South Orkney Islands (Richardson 197%)
and of Pleuragramma antarcticum Boulenger — the regions of Bransfield Strait
(Rembiszewski, Krzeptowski and Linkowski 1978 and the South
Orkney Islands (Permitin and Tarverdieva 1978).

‘This study constitutes one of the stages of a larger thematic cycle de-
voted to identification of fish species and determination of trophic depen-
dence of fishes and cephalopods of the shelf and epi- and mesopelagic
Antarctic waters with particular regard to Admiralty Bay. The results obtai-
ned from qualitative analysis of food composition make possible the deter-
mination of food preferences of the investigated fish species.

2. Material and methods

The analysed material was collected at Admiralty Bay (King George
Island) in winter 1977 and the summer 1979/1980. The range of total length
of investigated species, number of the analysed stomachs, date, fishing gear
and approximate depth of catches, are given in Table I.

Gill nets were set out in the evening and caught fishes were collected
next morning. Catches with pelagic trawl were carried out exclusively by
night and the depth of catches was determined by triangulation on the
basis of the length and the angle of the hauling wire. Beam trawl (beam
length 1 m) was used in daytime. Fishes caught by means of traps — set
without bait — were also used for food analyses. The fishing methods
employed in winter season were described by Zukowski (1980).

Immediately after the capture fish specimens were measured (total body
length) and their stomachs were preserved in 4% formalin. The analysis of
stomach contents was made as follows: the content of a slit stomach was
washed out with water into a fine mesh (0.25mm) screen. The food
components of the stomach contents were determined to general taxonomic
groups and in some cases to species. The identified material was dried on
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filter paper for about two minutes and=weighed on torsion balance (wet
weight) with an accurracy of 0.01 g (0.001 g in the case of the food of
P. antarcticum). The methods of food analyses and the presentation of the
results are after the Hureau (1970) method, recommended by SCAR
(Anon. 1979). The results are presented in tabular form using the follow-
ing indices:

N,
V — coefficient of emptiness (V = Ne -100'?{;)

Wi

I — index of stomach fullness (1 = -100‘?/;,)

N

N;
f—frequency of occurrence of each prey ( e )
N,
C,— percent of diet by number of each prey (C“, = N” '100‘7£,)
p
C, — percent of diet by weight of each prey (Cp s .100(;,:,)

QO — dietary coefficient (Q = C,-C),)
where:
N, — number of empty stomachs in given species,
N, — total number of stomachs of that species examined,
W,. — wet weight of stomach contents of an individual,
W, — wet weight of that individual,
N; — number of individuals of a species containing prey .,
N, — number of prey individuals taken from that species,
W; — total weight of prey taken from a species,
W,. — total weight of stomach contents in that species.
The dietary coefficient estimates the importance of the various groups
found in the food of a fish:

Q0 >200 — preferential preys,
20 < Q <200 — secondary preys,
1 <Q <20 — accidental preys.

In the calculations of the dietary coefficient (Q) stones and parasites
found in the stomachs were not taken into account. This index does not
show the importance of algae in the food of fishes. Due to the difficulties
in an objective determination of the quantity of this component in the food
the quantity of Algae =1 was accepted for each stomach where they were
present.

3. Results

The contents of 684 stomachs from 5 species of fishes of the family
Nototheniidae were thoroughly examined. The characteristic of food compo-
sition in various species is as follows:
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Table I

Samples of Notothenia coriiceps neglecta, Notothenia rossi marmorata, Notothenia nudifrons,
Trematomus newnesi and Pleurogramma antarcticum used for the stomach contents analysis

Range of total

Number

Approxima-

Species g length of exami- of examined Date ted depth of Eishing
2 ned fishes (cm) stomachs catch (m) gear
Notothenia 27.5—30.5 2 17 Jul. 77 10—15 hooks
coriiceps neglecta 30.5 1 15 Jul. 77 10—15 5
29.0—-34.0 3 16 Jul. 77 10—15 .
26.0—39.0 24 18 Jul. 77 10—15 ’
5 24.5—37.0 6 13 Aug. 77 10—15 %
] 23.0—36.5 16 18 Aug. 77 10—15 ’
3 23.0—32.5 8 29 Aug. 77 10—15 %
270 1 08 Sep. 77 10—15 ’
22.5—35.0 15 09 Sep. 77 10—15 .
24.5—36.5 8 15 Sep. 77 10—15 5
19.0—45.0 16 23 Sep. 77 10—15 '
38.0—42.0 6 17 Dec. 79 30 gill nets
37.0—45.0 5 21 Dec. 79 50 ’
32.5—44.5 15 22 Dec. 719 60 ’
5 38.5—39.5 2 30 Dec. 79 100 5
£ 31.0—38.5 8 04 Jan. 80 50 ’
5 275 1 07 Jan. 80 5 .
22.0—38.5 19 08 Jan. 80 40 ’
28.0—44.5 9 12 Jan. 80 40 5
30.5—44.5 35 20 Jan. 80 40—60 ’
36.5—49.0 10 22 Jan. 80 40—60 5
Notothenia 19.0—28.5 E 13 Jul. 77 10—15 hooks
rossi marmorata 22.5—-295 7 15 Jul. 77 10—15 i
21.0—33.5 22 16 Jul. 77 10—15 .
21.5—-30.5 23 18 Jul. 77 10—15 35
& 19.0—31.0 20 13 Aug. 77 10—15 »
=1 25.5—36.0 12 18 Aug. 77 10—15 ”
S 18.5—34.0 29 29 Aug. 77 10—15 -
18.0—31.5 8 08 Sep. 77 10—15 -
19.0—32.5 15 09 Sep. 77 10—15 53
14.5—30.5 22 15 Sep. 77 10—15 '
21.0—-34.5 16 23 Sep. 77 10—15 i3
32.0—-41.0 3 17 Dec. 79 30 gill nets
28.0—36.0 4 21 Dec. 79 50 i3
23.0—-34.5 15 22 Dec. 79 60
o 31.5—-35.0 2 28 Dec. 79 60 ’
£ 285375 4 04 Jan. 80 50 .
2 24.5—35.5 38 08 Jan. 80 40 51
26.5—31.5 14 12 Jan. 80 40 ”
24.0—36.0 2 20 Jan. 80 40—60 s
31.0—33.0 3 22 Jan. 80 40—60 s
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1 2 3 4 5 6
Notothenia 9.5—20.0 10 07 Jan. 80 60—90 traps
nudifrons 5 7.0—15.0 2 12 Jan. 80 60—90 5
g 7.5—13.0 5 19 Jan. 80 90 beam trawl
5 45-130 5 23 Jan. 80 70100  ,
6.5—13.0 22 14 Feb. 80 120 ” ”
8.0—16.0 1 20 Feb. 80 60 5 5
Trematomus 5 19.0 1 03 Aug. 77 10—15 hooks
newnesi = 16.5—20.0 8 13 Aug. 77 10—15 »
2 145-225 3 18 Aug. 77 10—15 .
14.0—18.0 20 23 Jan. 80 70—100 beam trawl
- 9.5—13.0 2 14 Feb. 80 70 5 %
£ 12.5 1 18 Feb. 80 150 & 5
E 125145 3 21 Feb. 80 150 w o
@ 8.0—15.0 3 29 Feb. 80 30 - »
16.5 1 01 Mar. 80 130 5 5
Pleuragramma 8.9—11.9%) 6 11 Jan. 80 0—100 pelagic trawl
antarcticum 11.2 1 19 Jan. 80 0—50 55
- 12.3—12.7 2 20 Jan. 80 0—50 »
g 10.8—14.3 14 07 Feb. 80 0—150 55
g 10.8—14.2 10 18 Feb. 80 0—150 .
* 10.4—11.9 2 21 Feb. 80 0—150 5
10.7—12.6 26 24 Feb. 80 0—150 »
104—14.3 46 29 Feb. 80 0—150

*) P. antarcticum total length denotes Standard Length

Notothenia coriiceps neglecta (210 specimens collected in the winter and
summer seasons).

In the region under investigations the presence of 9 age-groups (from 4
to 12 years) of N. coriiceps neglecta was found (Linkowski and Zukowski
1980). All the examined stomachs of this species contained food. The com-
position of the food of N. coriiceps (Tables II and III) indicates that this is
a benthophagous species.

In the winter season Amphipoda (Q = 3465.2) were the preferential com-
ponent of the food. Very often the examined stomachs were filled almost
exclusively with these tiny crustaceans. Representatives of the families Ly-
sianassidae and Eusiridae — Cheirimedon femoratus, Bovallia gigantea and
Pontogeneiella sp. — were consumed first of all; less frequently: Hippomedon
kergueleni, Eurymera monticulosa, Orchomene plebs, Waldeckia obesa and
others. An approximate evaluation of the quantitative distribution of various
species of Amphipoda in the food of N. coriiceps neglecta shows predomi-
nance of Cheirimedon femoratus, Pontogeneiella sp., Hippomedon kergueleni
and Bovallia gigantea. Amphipoda made up 82.9°, of the total number of the
devoured animals and algae and 41.6";, of their total weight.
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Table II
Diet composition of Notothenia coriiceps neglecta (winter)

Food item Na N / C. i) G 0
Algae 83 83 0.83 1.0 18.49 5.5 5.5
Polychaeta 97 45 0.45 1.1 15.85 4.7 52
Euphausiacea 39 14 0.14 0.5 3:22 0.9 0.5
Amphipoda 6798 97 0.97 82.9 141.71 418 3465.2
Isopoda
Glyptonotus sp. 15 11 0.11 22.63
Serolidae 44 15 0.15 0.8 7.80 9.0 7.2
Other 7 5 0.05 0.06
Gastropoda 218 47 0.47 2.7 12.72 3.8 10.3
Bivalvia
Laternula elliptica 1 1 0.01 23 1.40 0.5 1.2
Other 190 29 0.29 ’ 0.42
Cephalopoda 4 4 0.04 0.1 - 16.91 5.0 0.5
Salpae 542 65 0.65 6.6 18.92 5.6 37.0
Pisces 54 47 0.47 0.6 76.02 22.4 13.4
Various
Nemertini 6 6 0.06 1.00
Hirudinea 2 2 0.02 0.02
Copepoda 2 2 0.02 0.02
Bryozoa 6 6 0.06 L4 0.17 0.8 12
Ascidiacea 1 1 0.01 0.01
Eggs 95 18 0.18 1.49

N; — number of individuals of the species containing prey i
N ; — number of individuals of prey i taken the species
f—frequency of occurrence of each prey

W, — total weight of prey taken from the species

C — percent of diet by number of each prey

C, — percent of diet by weight of each prey

Q — dietary coefficient

In winter only salps (Q = 37) belonged to the group of secondary preys.
They made up 6.6, of total number of components and 5.6%, of the total
food weight.

On the basis of the values of the dietary coefficient all other com-
ponents of the diet must be regarded as accidental food of this species.
However, it is worthy of notice that some of them appeared in the food
quite often (e.g. Algae — f = 0.83, Gastropoda and Pisces —f = 0.47, poly-
chaetes — f = 0.45) or made up a considerable percentage of the total food
weight (e.g. Pisces — 22.4°,, Isopoda — 9°). The occurrence of stomachs filled
almost exclusively by one or several fishes or by one or several isopods —
Glyptonotus antarcticus was observed frequently.

In the summer season the highly preferred food components of N. coriiceps
neglecta were Amphipoda (Q =1714.3) and Salpae (Q = 268.5). Among
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Table III
Diet composition of Notothenia coriiceps neglecta (summer)

Food item N.i*) N; S/ G Wi(g) G Y
Algae 86 86 0.78 0.5 282.40 19.4 9.7
Polychaeta 48 19 0.17 0.3 25.44 1.8 0.5
Euphausiacea
Euphausia superba 110 15 0.14 0.6 25.19 18 11
Unidentified 6 6 0.05 ’ 0.96 ’ ’
Amphipoda 14140 99 0.90 79.0 315.41 21.7 1714.3
Isopoda
Glyptonotus sp. 6 4 0.04 13 63.53 8.5 11.1
Serolidae 220 32 0.29 ’ 60.12 ’ -
Gastropoda 125 32 0.28 0.7 17.21 1.2 0.8
Bivalvia
Laternula elliptica 7 5 0.05 63.22

: i 8.
Other 1752 31 0.28 e 25.01 60 258 |
Salpae 1334 106 0.96 7.5 519.58 35.8 267.5
Pisces 17 15 0.14 0.1 51.57 35 0.4
Various
Scyphozoa 1 1 0.01 0.19
Nemertini 6 4 0.04 2.62
Hirudinea 1 1 0.01 0.02
Ostracoda \ 2 1 0.01 0.01
Tanaidacea 3 1 0.01 0.02

5 3 0.1
Pycnogonida 1 1 0.01 02 0.24 0
Bryozoa 5 5 0.05 0.25
Cephalopoda 1 1 0.01 0.57
Ascidiacea 8 4 0.04 0.51
Eggs 11 5 0.05 0.32

*) explanations see Table II

amphipods making up 797 of the total numbers and 21.7% of the total weight
of the eaten animals and algae — Pontogeneiella sp. and Hippomedon ker-
gueleni occurred most frequently and in greatest numbers. Cheirimedon femo-
ratus, Bovallia gigantea, Eurymera monticulosa and Waldeckia obesa were
observed much less frequently and in much smaller numbers. The most fre-
quently observed component of food of the fishes caught in summer were
salps (f = 0.96). Despite of relatively low percent frequency of occurrence
of this prey (C, = 7.5) they made up as 35.8%, of the total weight of the
examined food.

The value of the Q coefficient suggests that bivalves can be considered
secondary preys for this species (Q = 58.8). A detailed analysis of very
numerous small Bivalvia (2—3 mm diameter of the shell), however, showed
that in the greater part these were remains of dead animals (empty shells)
occurring in the stomachs of fishes most often together with gravel and
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fine stones. Fragments (mostly siphons) of Laternula elliptica, though not
very numerous, constituted an important part in the total food weight.

In the accidental prey (Q <20) the presence of a wide range of animals
was observed, among them the most frequently occurring and most nume-
rous were Isopoda of the family Serolidae, tiny gastropods, polychaetes and
krill. As regards the C, values Isopoda (Glyptonotus antarcticus and Seroli-
dae made up 8.5, and Pisces 3.5%, of the weight of all the components.
Very often (f = 0.78) remnants of algae were found in the stomachs, making
up 19.4% of the total weight of food.

The above observations show that there are little differences between
the composition of N. coriiceps neglecta food in summer and winter. In
spite of the changes in the structure of predominance of Amphipoda species
they are always in the group of highest preference. In the summer an
increased number of pelagic animals (Salpae and Euphausiacea) is observed
in food composition. Also, the variety of accidental food is greater (repre-
sentatives of Tanaidacea, Ostracoda and Pycnogonida were found in the
stomachs only in summer) and there is a markedly increased participation
of the fragments of algae in the total weight of food contents. A decrease in
the ratio of the weight of Amphipoda and Pisces to the total weight of
food was observed.

The comparison of the indices of stomach fullness 7, (Table IV) shows
a much higher feeding intensity of N. coriiceps neglecta in the summer
season.

Table IV

Mean values of the index of stomach fullness for the
examined fish species in the winter and summer seasons

Index of stomach fullness (%)

Species -
winter summer
N. coriiceps neglecta 0.88 1.55
N. rossii marmorata 0.71 1.50
N. nudifrons no data 1.71
T. newnesi 1.22 2.37
P. antarcticum no data 0.63

Notothenia rossi marmorata (263 specimens collected in the winter and
summer Seasons).
~ The examined fishes belong to the group of the so-called “fiord fish”,
i.e. young individuals living in the littoral zone. In the Admiralty Bay the
presence of fishes aged from 3 to 7 years was observed (Linkowski and
Zukowski 1980). Food was found in all examined stomachs. Just as in
the preceding species benthic forms predominate in N. rossi marmorata food
(Tables V and VI). '
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Table V
Diet composition of Notothenia rossi marmorata (winter)

Food item N,:*) N; / G Wi(®) S Q
Algae 96 96 0.54 1.5 4385 1.5 2.3
Polychaeta 461 87 0.49 7.0 42.26 13.5 94.5
Euphausiacea
Euphausia superba 2 2 0.01 0.67
Unidentified 39 22 0.12 0 1.09 0.6 24
Amphipoda 4111 167 0.94 62.1 73.33 234 1453.1
Bivalvia 470 26 0.15 71 2.21 0.7 5.0
Salpae 951 116 0.65 144 30.11 9.6 138.2
Pisces 109 86 0.48 1.7 143.65 458 779
Eggs 320 57 0.32 48 3.92 1.2 5.8
Various
Nemertini 6 4 0.03 1.24
Hirudinea 1 1 0.01
Isopoda 27 20 0.11 421
Bryozoa 3 3 0.02 0.22
Gastropoda 15 15 008 08 2.58 = —
Chaetognatha 1 1 0.08
Ascidiacea 4 4 0.02 3.32

*) explanations see Table II

Table VI
Diet composition of Notothenia rossi marmorata (summer)

Food item N.i*) Ni f C, Wi(g) G [
Algae 49 49 0.58 1.2 23.33 3.5 42
Polychaeta 4 4 0.05 0.1 9.04 1.3 0.1
Euphausiacea
Euphausia superba 36 5 0.06 1.0 8.86 13 13
Unidentified 3 3 0.04 ’ 0.19 3 ’
Amphipoda 2943 71 0.84 75.6 84.84 1217
Bivalvia 3 1 0.01 0.1 23.90 35 0.4
Salpae 817 81 0.95 21.0 290.38 433 909.3
- Pisces 24 19 0.22 0.6 228.55 29.3 17.6
Various
Nemertini 1 1 0.01 0.04
Isopoda 4 4 0.05 043
Bryozoa 1 1 0.01 D4 0.02 02 0.1
Gastropoda 9 5 0.06 0.97

T explanations see Table 11
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In the winter season Amphipoda (Q = 1453) were the decidedly preferred
food component. They made up 62.1° of the total numbers of all the compo-
nents of the diet. Among them the most often occurring were: Cheiremedon
femoratus, Bovallia gigantea, Pontogeneiella sp. and Hippomedon kergueleni.
As regards numerousness tiny Cheirimedon femoratus were predominant.
N. rossi marmorata food was considerably diversified by willingly eaten
salps, fishes and polychaetes (secondary preys). Animals belonging to these
groups were found in more or less the half of the examined stomachs.
A very high percentage of Pisces in the total weight of the analysed food -
is noteworthy (predominance — 45.8°/). Among the animals eaten accidentally
(Q <20) there were: Isopoda of the genus Serolis, tiny snails and bivalves
and pelagic forms (Euphausiacea and Chaetognatha). Tiny fragments of algae
(f =0.54) and eggs of unidentified animals were found frequently.

In the summer season high preference for Amphipoda and Salpae was
observed; Amphipoda made up 75.6°, of the total number of food compo-
nents, whereas Salpae as much as 43.3% of their total weight. Among amphi-
pods most frequently found and most numerous were: Hippomedon kergueleni
and Pontogenciella sp. The presence of Cheirimedon femoratus, Eurymera
monticulosa, Bovallia gigantea and Waldeckia obesa was observed as well.
Pisces were also eaten rather willingly; they made up a fairly high percentage
(29.3%) of the total weight of the food. All the identifiable remnants of
fishes contained in the food of N. rossi marmorata belonged without doubt
to Notothenia gibberifrons. The remaining, occasional components had very
little participation in food composition. Among them most important (mainly
as regards their share in the total weight of the food) were algae, Eup-
hausia superba and polychaetes.

The comparison of the indices of stomach fullness for N. rossi mar-
morata in the winter and summer seasons indicates higher feeding intensity
in summer. Also the composition of the diet in the compared seasons is
markedly different. A considerably increased preference for salps in the sum-
mer and for fishes and polychaetes in the winter is noteworthy. In spite of
the decreased number of Amphipoda in food composition in summer they
remain just as in winter the dominant component of the diet. Only the
structure of species composition of the eaten amphipods is changed, that is
most probably connected with different feeding grounds in various seasons.

Notothenia nudifrons (62 specimens collected exclusively in the summer
season). .

This species occurred at a markedly greater depth than the two species
described above. All the examined stomachs of N. nudifrons contained food.
A high percentage of benthic forms in food contents (Table VII) indicates
that they feed at the bottom of the sea. The most preferred component
of the diet, however, were pelagic salps, making up 41.9%; of the total number
of components and 70.7%, of the food weight. The observations carried out in
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Table VII
Diet composition of Notothenia nudifrons (summer)

Food item N.i*) N; f C, Wi(g) G 0
Polychaeta 49 27 0.44 5.8 2.11 10.3 59.7
Amphipoda 268 44 0.71 319 1.40 6.8 216.9
Isopoda 62 22 0.35 7.4 0.54 2.6 19.2
Gastropoda 29 12 0.19 34 0.66 32 10.9
Salpae 352 45 0.73 419 14.50 70.7 2962.3 |
Various
Algae 20 20 0.32 0.26
Euphausiacea 10 5 0.08 0.28
Ostracoda 4 4 0.06 0.01
Tanaidacea 17 10 0.16 0.03
Cumacea 5 3 0.05 0.02
Copepoda 5 3 0.05 0.01
Pycnogonida 5 4 0.06 96 0.48 6.3 614
Bryozoa 2 2 0.03 0.01
Cephalopoda 1 1 0.02 0.01
Ophiuroidea 1 1 0.02 0.01
Crinoidea 2 2 0.03 0.01
Ascidiacea 6 2 0.03 0.15
Pisces 3 3

0.05 0.01

*) explanations see Table II

the Admiralty Bay in the summer 1980 showed the occurrence of these animals
throughout all the water layers from the surface downwards to the bottom
at the depth of over 100 metres (Presler, unpublished materials). The pre-
ferred food of N. nudifrons were Amphipoda (Q = 216.9). Among them repre-
sentatives of Pontogeneiella sp. and Orchomene plebs were identified. Among
the animals eaten rather willingly were also polychaetes, isopods and gas-
tropods. The diet of N. nudifrons was extremely diversified (crustaceans,
echinoderms, cephalopods, fishes, and others), but none of the animal
groups mentioned in Table VII as “Others” did not exceed the limits of
accidental preys (1 <Q <20).

Trematomus newnesi (42 specimens collected in the summer and winter
seasons).

All the examined stomachs contained food. All the investigated speci-
mens were caught at the bottom of the sea, in the daytime. The obtained
material (Tables VIII and IX), though scanty, indicates that this species
feeds mainly in pelagic waters.

In the winter season Euphausiacea (mainly E superba) constituted the
essential part of the food. Copepods eaten in great numbers despite of the
high percentage (46%;,) of the total abundance of food components made
up only 2.99, of the food weight. Amphipoda, among them typically pelagic
Hyperiidae, constituted secondary preys.
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Table VIII
Diet composition of Trematomus newnesi (winter)

Food item N.i*) N; S G Wi(g) G 0
Copepoda 142 7 0.58 46.7 0.28 29 1354
Euphausiacea
Euphausia superba 22 5 0.42 7.2 5.85 62.3 448.5
Euphausia crystal-

lorophias 2 1 0.08 0.7 0.07 0.7 0.5
Unidentified 70 10 0.83 23.0 1.96 20.9 480.7
Amphipoda
Hyperiidae 27 7 0.58 12.8 0.44 52 66.5
Other 12 5 0.42 ’ 0.05 ’ ——
Chaetognatha 8 4 0.33 2.7 041 44 11.9
Salpae 17 4 0.33 5.6 0.10 1.1 6.1
Various
Algae 1 1 0.08 0.01
Polychaeta 1 1 0.08 g 0.21 23 A
Eggs 2 2 0.16 0.02

*) explanations see Table II

Table IX
Diet composition of Trematomus newnesi (summer)

Food item N,i*) N; f o Wi(g) 2 g
Copepoda 67 6 0.20 21.0 0.05 0.1 2.1
Euphausiacea
Euphausia superba 96 18 0.60 30.1 .36.51 94.5 2844.5
Euphausiacea larvae 69 3 0.10 21.6 0.27 0.7 152
Amphipoda
Hyperiidae 7 4 0.13 0.10

7 40.5
Other 69 11 0.37 238 0.56
Salpae 11 7 0.23 35 1.15 3.0 10.5

*) explanations see Table II

Food preference in the summer was similar to that in winter. T. newnesi
fed most willingly on Euphausia superba, which made up as much as 94.5%,
of the total food weight. The percentage of copepods has decreased mar-
kedly in food composition. The comparison of the stomach fullness indices
(Table IV) shows higher feeding intensity of T. newnesi during the Antarctic

summer se€ason.

Pleuragramma antarcticum (107 specimens collected in the summer sea-

son).
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The coefficient of emptiness, V' =29.99; the index of stomach fullness,
I=0.65. |
In the food of P. antarcticum only pelagic forms were found (Table X).
The basic component of the food consisted of Euphausia superba and other
Euphausiacea (over 50%, of the total number and over 807 of the total weight
of animals eaten). Amphipoda (mainly Hyperiidae) and Salpae constituted
secondary preys of this species. The remaining animals found in P. antarcti-
cum food, i.e. Polychaeta, Copepoda, Ostracoda and Pisces,  must be regar-
ded as accidental components of the diet, though some of them were fairly
numerous (e. g. Copepoda — C, = 27.3%).

Table X
Diet composition of Pleuragramma antarcticum (summer)

Food item N,i*) N; f G, Wi(g) G (Y
Copepoda 40 23 0.21 27:3 0.060 0.5 13.7
Euphausiacea
Euphausia superba 21 18 0.17 14.3 8.346 70.5 1008.2
Thysanoessa

macrura 1 1 0.01 0.7 0.086 0.7 0.5
Euphausiacea

larvae 25 20 0.19 17.0 0.022 0.2 34
Euphausiacea 29 28 0.26 19.8 1.400 11.8 233.6
Unidentified
Amphipoda 16 15 0.14 10.9 0.649 5.5 59.9
Salpae 8 7 0.07 5.0 1.185 10.0 50.0
Pisces 4 4 0.04 3.0 0.084 C07 - 21
Various :
Polychaeta 1 1 0.01 0.010
Ostracoda 2 2 0.02 . 0.002 Ul 9.2

*) explanations see Table II

4. Discussion

Earlier studies of feeding habits of the examined five fish species generally
describe in detail qualitative food composition and frequency of various
components (Permitin and Tarverdieva 1972; Rakusa-Suszczewski
and Piasek 1973; Richardson 1975; Linkowski and Rembiszewski
1978 ; Rembiszewski, Krzeptowski and Linkowski 1978). The quantity
(Arnaud and Hureau 1966) and weight of food components (Tarverdieva
1972) were less often taken under consideration. Only in the study by
Hureau (1970) the quantity and weight of food components were described
simultaneously, enabling the calculation of the dietary coefficients. This
method of food analysis was later recommended by SCAR (Anon. 1979).
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The results from the analyses of food of five fish species of the family
Nototheniidae show that the basic diet of three of them (N. coriiceps neglecta,
N. rossi marmorata and N. nudifrons) consists of benthic organisms, whereas
T. newnesi and P. antarcticum feed on pelagic organisms. It is worth men-
tioning that the three species of Notothenia showed a tendency to necro-
phagy — they were caught, as well in the summer as in the winter season,
into traps with meat bait and then they were observed eating up the bait
(Presler, unpublished materials). The necrophagous feeding habits of the
fishes of the family Nototheniidae were also mentioned Arnaud and
Hureau (1966).

A comparison of the published results of the studies dealing with
N. coriiceps neglecta feeding habits indicate that the diet of this ‘species
may differ considerably even in the same region of investigations. The
results from the studies by Permitin and Tarverdieva (1978) and
Richardson (1975) in the regions of the South Orkney Islands may serve
as a good example of the fact that dietary composition of this species
may be dependent on localization of the collection of the samples. Ri-
chardson (1975) examining specimens caught in the littoral zone (down-
wards to the depth of 20 m) observed a typically benthic character of
their diet (Amphipoda, Gastropoda, Bivalvia and a complete lack of pelagic
forms in the food). Permitin and Tarverdieva (1978), using samples
collected in deeper waters (downwards to the depth of 170 m and more),
noted predominance of pelagic organisms (E. superba, Pisces, Hyperiidae)
in the N. coriiceps neglecta food. The results obtained by Showers,
Daniels and Laine (1977) indicate differences in food composition of
N. coriiceps neglecta in the winter and summer seasons. The diet habits of
this species are similar in the Admiralty Bay and in the region of Arthur
Harbour (Showers, Daniels and Laine 1977). Also seasonal changes in
food composition are much alike. The only noteworthy difference consists
in the lack of Salpae in the food of N. coriiceps neglecta in the region of
Arthur Harbour. The adduced results suggest that N. coriiceps neglecta,
generally a benthophagous species, shows a high adaptability of the dietary
habits to local feeding conditions.

The investigations of the food habits of N. rossi marmorata carried out
in the regions of South Georgia were devoted mainly to adult species for-
ming the so-called “spawning stock” (Permitin 1970; Latogurskij 1972;
Tarverdieva 1972; Linkowski and Rembiszewski 1978). The present
study concerned young individuals of this species i.e. the so-called “fiord fish”.
It is difficult to decide to what extent the differences in the food
of N. rossi marmorata in the regions of South Georgia and Admiralty
Bay are conditioned by the specific region of investigations and to what
extent by age of the examined fishes or the depth of catches. The
comparison of food composition in these two groups of N. rossi marmorata
shows analogic dependence to that observed in N: coriiceps neglecta. Fish
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specimens caught in deeper waters (spawning stock in the region of South
Georgia) are characterized by a much higher percentage of typically pelagic
organisms (among others E. superba and Parathemisto gaudichaudii) in their
food (Permitin 1970; Tarverdieva 1972; Linkowski and Rembiszew-
ski 1978). On the other hand, young specimens caught in the littoral zone of
Admiralty Bay feed on benthic fauna (mainly Amphipoda) and Salpae.

Likewise, dietary composition of Trematomus newnesi in the Admiralty Bay
differs significantly from the results published by Richardson (1975),
but it is similar to the diet of this species in the region of Alasejev
Bight (Rakusa-Suszczewski and Piasek 1973). In the region of Signy
Island (South Orkneys) T. newnesi feeds mostly on Amphipoda (Calliopiidae,
Eusiridae) and Copepoda (Richardson 1975). In the vicinity of the Mo-
lodeznaja Station alimentary tracts of this species contained Copepoda,
Amphipoda (Paramoera walkeri, Hyperiidae) and Euphausiacea in the winter
and almost exclusively E. superba in the summer (Rakusa-Suszczewski
and Piasek 1973).

The results obtained from the analysis of Pleurogramma antarcticum food
corraborate earlier observations, as regards the pelagic character of the food
habits of this species (Permitin and Tarverdieva 1978; Rembiszewski,
Krzeptowski and Linkowski 1978).

The authors give their thanks to Ewa Presler M.Sc., for identification of the Amphipoda
found in the food of the examined fishes.

5. Pe3rome

TIpoBOMMIICS aHA/M3 MUK 5 BUIOB PHIG M3 cemeiicTBa Nototheniidae: Notothenia coriiceps
neglecta, N. rossi marmorata, N. nudifrons, Trematomus newnesi, Pleuragramma antarcticum.
CocTapjieHHE NPOAHAM3UPOBAHHOIO MaTepHaia nacrcs B Tabuuue I. Cnocob aHanu3a u mpen-
CTaB/ICHUS PE3yNbTaTOB NpHHAT corsacHo Upo (Hureau 1970), no pexomenmamusm CKAP
(AHoHuM 1979).

IMo npencrapnennomy coctaBy numm (tabmuust 11 u III) N. coriiceps neglecta mMoxHO
ONpeIeNMTh KaK XHIIHBIH OeHTocosaHbii Bua. Ha npoTskeHmn 0GOMX HCC/I€I0BAaTENbCKHMX
Ce30HOB HaliboJiee NMpeanoYMTaeMbIM KOMIOHEHTOM [HMINM 3TOrO BHAA OBLIM Pakoobpa3Hbie
u3 otpsana Amphipoda. Jletom B coctase nuim N. coriiceps neglecta 6bl10 YCTAHOBJIEHO NOBBI-
LIEHHOE KOJIMYECTBO M€JIar KECKUX XKUBOTHBIX (Salpae u Euphausiacea), a Takxe BOIOPOCIEH.
Benuunnbl muaexca HanosHeHUs XemynkoB (Tabmuma IV) B 00a HMccienoBaTeNbCKUX CE30HA
YKa3blBalOT HAa MCKJIIOYMTEIbHBIH POCT MHTCHCHBHOCTH MHUTAHMS ITOTO BHOA JIETOM.

Taxxe B nume N. rossi marmorata npeobnanarot GentocHsie Gopmsl (Tabmuusl V u VI).
B oba ce3ona numeBoit 6a3oii obcyxmaeMoro Buna Obuin Amphipoda. JleToM TpPUCYTCTBHE
3THX PakoOOpa3HbIX B MUIE MPAMOPHONH HOTOTEHHH CHHXAJIOCh, U OJHOBPEMEHHO MOBBIIIATIOCH
3Ha4YeHME cayibl. BbUIO yCcTaHOBIIEHO, YTO MOTpe6iIeHHE PHIO M MOJUXET OCOOSIMH MpaMOpHOI
HOTOTEHHH 3HAYMTENBHO BbIIIE 3MMOH Yem jeToM. OCTaTKH pbIO, NMPUTrOAHBIE IS HAEHTH-
¢ukanuy, B nuie 3TOro BUAA NpuHamiuexanu N. gibberifrons. JleToM WHTEHCHMBHOCTh NMUTaHUS
MpaMOpHOH HOTOTEHHHM BJIBOE MOBBIIIAETCS MO CPAaBHEHHIO C 3uMOM (Tabmuua IV).

Tpetuii u3 Ha3paHHBIX BUIOB — N. nudifrons — o0UTAl 3HAYNTENBHO TIy6Xe, 4eM npejbi-
aymme (Tabmmua I). Beicokast nonst GeHTocHbix popm B panuone N. nudifrons (tabmuna VII)
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yKa3blBA€T HAa NPUJOHHBIA THII MUTAHUA 3TOro Buaa. IlpeobJagaroliiM KOMIIOHEHTOM IIHMIIIE-
BOTO pallMOHA 3TOro BUJA OBLIIM OJHAKO NEJarHYECKHE CaJIbIIbl.

JlBa ocTtanbHbIX Buma: T. newnesi u P. antarcticum OTIMYAJIHCh TEJArMYECKHM THIIOM
nutanus. Ecom B coctBe mumm T. newnesi (Tabmumst VIII u IX) ObUl0 yCTaHOBJEHO JMIUb
HEOOJIBINOE KOJIUYECTBO OEHTOCHBIX GOPM, TO pauMoH P. antarcticum COCTOSI UCKIFOYMTEIBHO
u3 nejarudeckux ¢opm (tabiauna IX).

6. Streszczenie

Przeprowadzono analiz¢ pokarmu 5 gatunkow ryb z rodziny Nototheniidae: Notothenia
coriiceps neglecta, N. rossi marmorata, N. nudifrons, Trematomus newnesi, Pleuragramma
antarcticum. Zestawienie analizowanego materialu przedstawiono w tabeli I. Sposoéb analizy
pokarmu i przedstawienia wynikéw przyjeto za praca Hureau (1970), zalecana przez SCAR
(Anon. 1979).

Przedstawiony sklad pokarmu N. coriiceps neglecta (tabele II i III) $wiadczy, ze jest to
drapiezny gatunek bentosozerny. W obu sezonach badan najbardziej preferowanym sktadnikiem
pokarmu tego gatunku byly skorupiaki z rzedu Amphipoda. W okresie lata zaznaczyt
siec w skladzie pokarmu N. coriiceps neglecta zwigkszony udzial zwierzat pelagicznych
(Salpae i Euphausiacea) oraz glondbw. Wartoéci wspolczynnika napelnienia (tabela IV) w obu
sezonach badan wskazuja na znaczny wzrost intensywnosci zerowania N. coriiceps neglecta
latem.

Rowniez w pokarmie N. rossi marmorata dominuja formy betonowe (tabele V' i VI).
W obu sezonach podstawg¢ pokarmu tego gatunku stanowily Amphipoda. Latem udzial tych
skorupiakow w pokarmie N. rossi marmorata malal, wzrastalo natomiast znaczenie Salpae.
Zauwazono rOwniez wyzsza preferencje N. rossi marmorata w stosunku do ryb i Polychaeta
w sezonie zimowym niz letnim. Szczatki ryb mozliwe do identyfikacji w pokarmie tego
gatunku nalezaly do N. gibberifrons. W sezonie letnim intensywno$¢ zerowania N. rossi
marmorata wzrosta wyraznie w stosunku do okresu zimowego (tabela IV).

Trzeci z wymienionych gatunkoéw — N. nudifrons wystgpowal wyraznie glebiej od poprzed-
nich (tabela I). Znaczny udzial form bentosowych w pokarmie N. nudifrons (tabela VII)
wskazywal na przydenny typ Zerowania tego gatunku. Najbardziej preferowanym sklad-
nikiem diety byly jednak pelagiczne Salpae.

Dwa pozostale gatunki: T. newnesi i P. antarcticum charakteryzowal pelagiczny typ
pokarmu. O ile w pokarmie 7. newnesi (tabele VIII i IX) stwierdzono wystgpowanie
nielicznych form bentosowych, to pokarm P. antarcticum zawieral wylacznie formy pelagiczne
(tabela X).
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