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ABSTRACT: Observations indicate a constantly decreasing mean age of shoal. In
consecutive years of inyestigations a loss of older individuals was recorded. At present
the catches consist of 3—14 years old fishes; 9—10 years old dominate. During the
austral summer the fish most probably do not migrate. The shoal of the shelf maintains
approximately constant frequency and dominance in classes of length.
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1. Introduction

The South Georgia shelf has been until quite lately a very attractive
fishing ground for fishing fleet in this region of Antarctic. This was the
place of numerous seasonal concentrations of Notothenia rossi marmorata
Fischer, Champsocephalus gunnari Lonnberg, Pseudochaenichthys georgianus
Norm. and Chaenocephalus aceratus Lonnberg. These technologically attractive
fishes were the base for economic exploitation of ichthyofauna resources
in the area. Considering these mass catches N. gibberifrons was considered
as an additional catch, nevertheless its economical significance is increasing
as the yields of species exploited up to now are decreasing. N. gibberifrons
occurring in each bottom catch is the most common fish of the South
Georgia shelf.

Its first taxonomic description has been given by Loénnberg (1905),
whereas Regan (1913) and Norman (1938) added to this description.
Permitin and Siljanova (1971) have conducted preliminary observations
on the biology of reproduction and among others determined the minimal
and quantitative composition have been published by Permitin and Tar-
verdeva (1972). Complementary works on the subjects are those by Lin-
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kowskiand Rembiszewski (1978) and of Rembiszewski, Krzeptowski
and Linkowski (1978) based on material from the I Polish Marine Antarctic
Expedition in 1976. At the moment Worner and James (unpublished data)
from the University of Kiel (West Germany) are elaborating data from
observations on juvenile forms of this species.

2. Methods

The material has been obtained from bottom catches made by Polish
boats in the South Georgia region, in the years 1977—1979, at the depth
100—500 m. The number of individuals examined is vt in Table I.

Table I

Number of individuals examined

1977 1978 1978/79

Elmoen(s eanmpac Jan. — May Jan. — Apr. Dec. — Mar.

Measurements of length 5088 8168 10663
Detailed analyses 1225 1606 982
Age readings 600 600 318

Fish selected from catches at random were analysed ichthyologically in
detail. Longitudo totalis was measured to the nearest cm below weight
with an accuracy to 5 g, the sex, maturity stage of gonads (acc. to 8-degree
Maier’s scale) were determined and also the stomach content determined by
a 5-point scale from 0 to 4: 0 — empty stomach, 1 — filled in 25%, 2 —
filled in 50%, 3 — filled in 75%, 4 — full stomach. The scales were used
to read the age. The relation between the length and weight of fish was
calculated using the equation:

W = alb

where: W —body weight in grammes, L — body length in cm, a,b—
bellow initiate the research on the length and age of Notothenia gibberifrons
in its regions of occurrence.

3. Results and discussion

The length of caught fish was 9—53 cm. Frequency (in per cents) in
particular classes of length was not identical for three consecutive seasons
(Fig. 1). In the years 1977—1978 fish 34—43 cm in length dominated, whereas
in 1979 individuals measuring 23—28 cm prevailed. Thus comparing the
frequency of fish in classes of size over three seasons examined it could
be said that big individuals were decreasing in number in the region of
South Georgia. Also the mean length of caught fish decreased: in 1977 —
37cm, in 1978 — 34 cm, in 1979 — 30 cm.
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Length (cm)
Fig. 1. Frequency of Notothenia gibberifrons individuals in classes of body length in the
region of South Georgia in the years 1977—1979

On the basis of many measurements (10 663 ind.) of fish length during
the austral summer (November 1978 — March 1979) the frequency in classes
of length (Fig. 2) was determined for 3 months (December, January, March).
But in March catches were made twice — in the second and third decade.

The shoal under observations showed high stability of length distribution.
In each period of investigations fish from two classes dominated over others
and were similar to one another. Their boundary values were 21—31 cm
and 36—41 cm. Thus the population composition as regards length did not
change during the austral summer. Thus, it can be assumed that at this
time of the year the fish of this species living on the area examined do
not migrate.

A sample of 200 individuals with empty stomachs or with only traces
of food was used to calculate the relation between the body length of
fish and its weight (Fig. 3). The correlation coefficient between the para-
meters examined was 0.95.

Observations on the age composition of the shoal of Notothenia gibberi-
Srons from the shelf of South Georgia in the years 1977—1979 show a stable
decrease in the mean age of the shoal: in 1977 — 12.7 years, in 1978 —
10.7 years, in 1979 — 8.5 years. In successive years of investigations older
individuals decrease in number (Fig. 4). Table II presente the frequency
in age groups for both sexes observed in our investigations and in those
of Russian scientists in 1969, 1971 and 1972 (Boronin and Frolkina 1976).
These data leave no doubt that the loss of older individuals is observed
for both sexes. At present (1979) in the shoal 9—10 years old fish dominate
(Fig. 4). Spawning of N. gibberifrons takes place during the austral winter
(Permitin and Siljanova 1971). During the summer the gonads are in
low maturity stages. They do not attain the fifth stage. The recorded
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Fig. 2. Frequency of Notothenia gibberifrons individuals in classes of body length in the
season of catches 1978/1979 in the region of South Georgia
1 -— December 1978, n = 1480, 2 — January 1979, n = 3469, 3 — second decade of March 1979,
n =4129, 4 — third decade of March 1979, n = 1585
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Fig. 3. Relation between weight (W) and body length (L) of Notothenia gibberifrons individuals
in the region of South Georgia



Table II

Notothenia gibberifrons individuals (%) in particular age groups
v S Age group
ear X m I IV V VI VI VII IX X XI X XII XIV XV XVI XVII XVIII XIX XX XXI XXII XXII XXIV
1969/1972*) male 02 18 20 30 59 66 100 101 135 126 134 112 51 31 13 02
female 05 25 26 32 60 82 74 142 130 112 135 105 40 21 10 10
1977 male 0.4 13 08 55 64 60 68 115 185 120 132 90 47 13 13 13
female 06 06 12 24 36 24 42 133 115 110 164 61 103 79 18 42 12 06 0.6
1978 male 16 26 21 36 52 88 119 188 198 130 78 57 10 0.5
female 05 15 31 36 46 102 173 168 97 107 77 56 26 15 15 10 05
1979 male 07 88 81 110 125 206 169 118 51 44
female 33 159 93 93 88 192 192 99 16 27 0.5

*) on the basis of results of Boronin and Frolkina (1976)
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Fig. 4. Frequency of age groups of Notothenia gibberifrons in the South Georgia region
in the years 1977—1979

percentage of fish in a specific stage over the period of time examined
is given in Table III. When examining the per cent of stages recorded
among fish of the spawning shoal (Fig. 5). the slow but progressing ma-
turation of gonads can be observed. The ratio of males to females is almost
constant and remains usually 1:1. Observations were also carried out on the
feeding intensity of this species. The per cent (Table I1V) of individuals
with empty stomachs was small, on the average less than 109;. In February
the fullfilment of stomachs was the highest. In May the fish ate much
less than in other months.

According to these observations the conclusion is obvious: industrial
catches are responsible for the present state of population N. gibberifrons
on the shelf of South Georgia. Bigger (and older) individuals are decreasing
in number. This is confirmed by data obtained in 1976 by Linkowski
and Rembiszewski (1978) when fish of body length 43—48 cm (23—28 cm
at present) dominated in the population colonizing this shelf. This is also
reflected by the age composition of the shoal. Boronin and Frolkina
(1976) have stated that the basic group of fish attains maturity at following
lengths : males 28—35 cm, females 32—40 cm. If the tendency described above
spawning shoal. Notothenia gibberifrons which spawns in winter has a low
but gradual tendency for gonad maturation over the months of austral
summer. Alimentary tracks in 909, of fish shown symptoms of feeding.

4. Conclusions

1. Average length and age of caught individuals is decreasing.
2. Most likely the fish do not migrate in summer. The shoal of the shelf
shows rather constant frequency and dominance in classes of length.

3. At present the catches consist of 3—14 years old fish, years old indi-
viduals 9—10 dominate.
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Table III
Percentage*) of fish with different stages of gonad maturity
Stage of gonad Year Months
maturity Dec. Jan. Feb. Mar. - Apr. May
1977 —**) — 4 7 26 17
1 1978 24 12 — 18 16 —
1979 — 31 — 17 — —
1977 — — 51 28 4 9
2 1978 69 47 — 44 46 —
1979 — 54 — 42 — —
1977 — — 28 42 51 31
3 1978 7 38 — 26 26 —
1979 — 15 — 32 — —
1977 — — 17 23 19 43
4 1978 0 3 — 12 12 —
1979 — 0 — 9 — —
1977 — e 0 0 0 0
5—38 1978 0 0 — 0 0 —
1979 — 0 — 0 — —

*) 100% is the every month sample for succeeding years
**) lack of data
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Fig. 5. Percentage of Notothenia gibberifrons individuals with different stages of gonad maturity
acc. to 8-degree Maier’s scale
2, 3, 4 — maturity stages

4. Up to May the maturity of gonads of Notothenia gibberifrons reaches
only the fourth stage.

5. Analysis of the extent of filling the stomachs by the caught fish indicates
near-bottom feeding of the shoal.
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Table IV
Percentage*) of fish varying as to stomach fullness
Degree of stomach Year Months

fulness © Dec. Jan. Feb. Mar. Apr. May
1977 xx) 1 0 3 7 12

0 1978 3 5 — 12 S —
1979 - 9 — 29 — —

1977 — 16 0 29 50 57

1 1978 19 47 — 27 22 —
1979 — 41 — 53 — —

1977 — 31 3 29 26 22

2 1978 41 32 — 30 33 -—
1979 — 37 — 14 — —

1977 — 27 13 14 5 5

3 1978 31 13 — 24 26 —
1979 — 11 — 3 — —

1977 — 25 84 25 12 4

4 1978 6 3 — 7 14 —
1979 — 2 — 1 ey —

*) 100%, is the every month sample for succeeding years
**) lack of data

5. Summary

The material was obtained from seine net catches on the shelf of South Georgia in
1977, 1978 and 1979. Table 1 gives the number of Notothenia gibberifrons analysed. Every
year the number of big individuals in the shoal decreased (Fig. 1). ,This was also reflected
by the age composition of the shoal (Fig. 3, Table II). In 1977 the mean length of fish
was 37cm and its age 12.7 years, in 1978 — 34 cm and 10.7 years, respectively, and in -
1979 — 30 cm and 8.5 years. In summer (December-March) the fish most probably do not
migrate, because the population length remains almost unchanged as regards frequency and
dominance in classes (Fig. 2). Sex ratio was 1:1. Stages of gonad maturity tended to
mature (Fig. 5) but did not exceed degree 4 in May (Table III). Ninety per cent of fish
was grazing (Table 1V).

These results are an opening for the research on the length and age of N. gibberifrons
in regions of its occurrence.

6. Pe3rome

Marepuan npouCXoOMJ M3 NPOBENEHHBIX 3aBOAOB JOHHOW BOJIOKYIUEH Ha 1Iejbde
HOxHo#t [xopmxuu B ouepennbix romax 1977, 1978 u 1979. KonuyecTBo aHaIM3MPOBAHHBIX
peib6 Notothenia gibberifrons yka3aHo B Tabmuue I. KOHCTaTHPOBAHO €XEroAHOE YMEHBLIH-
BaHHE B CTae KOJMYeCTBA Oonbliux ocobeil (puc. 1). DTo HALLIO TaKXKE OTpaXEHHE B BO3PACT-
HOM coctaBe ctau (puc. 3, tabmuma II). B 1977 romy cpemuss numHa pbIOBI HOCTHrana
37 cm, a eé Bo3pact 12,7 roma. Ha rom mnosxe 5TH BeJHYMHBI YMEHBIIWIHCH 1O 34 CM
u 10,7 ner. 3ato B 1979 roay onum gocturou 30 cM u 8,5 roma. ‘B netHuii mepuon
(nexabpb-MapT) pbIOBI BEPOATHO HE MPEANPHHHMAIOT MHUrpauuil Tak Kak pachpenesieHue Mo-
nyasuMyd 1O JUIMHE YBEPXKUBAETCS NPUOJIM3MTENBHO HA HE3MEHHOM YPOBHE MOCEIIAEMOCTH
u mnpeobnamanus B Kinaccax (puc. 2). B3aMMOOTHOLIEHHE caMuUEB M CaMOK YAEPXHBAJIOCh
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Ha ypoBHe nponopuuu 1:1. IlpoueHTHas y4yacTb OTHEJIbHBIX CTaJAMA IOHAL YKA3bIBAHO TEH-
IeHUHIO K 3penocTn (puc. 5) He nepexons B Mae 4 crenenu (Tabimma 1I). Pui6bl B 90%,
kopmsaTcs (tabauua 1V).

PesynbTaT mpuBeneH B CTaTbe SBJISETCS HavajioM paboT Haj [JIMHOM M BO3pPacTOM
Notothenia gibberifrons B paiioHax HX BBICTYIUICHHS.

7. Streszczenie

Material pochodzit z zaciagow przeprowadzonych wiokiem dennym na szelfie Potudniowe;j
Georgii w latach 1977, 1978 i 1979. Liczbg¢ analizowanych ryb Notothenia gibberifrons podaje
tabela I. Stwierdzono coroczne zmniejszanie si¢ w stadzie ilosci osobnikow duzych (rys. 1).
Znalazlo to rowniez odbicie w skladzie wiekowym stada (rys. 3, tabela II). W 1977 r. $rednia
dtugos¢ ryby wynosita 37 cm, a jej wiek 12,7 lat. Rok pozniej wartosci te ulegly obnizeniu
do 34 cm i 10,7 lat. Natomiast w 1979 osiagnety wielko$¢ 30 cm i 8,5 lat. W okresie letnim
(grudzien — marzec) ryby prawdopodobnie nie podejmuja wedrowek, gdyz rozklad dtugosciowy
populacji utrzymuje si¢ w przyblizeniu na niezmienionym poziomie frekwencji i dominacji
w klasach (rys. 2). Stosunek plci utrzymywal si¢ na poziomie proporcji 1:1. Stadia doj-
rzatosci gonad wykazywaly tendencje dojrzewania (rys. 5), nie przekraczajac w maju stopnia 4
(tabela III). Ryby w 909 zeruja (tabela 1V).

Przytoczone w artykule rezultaty stanowia rozpoczecie prac nad diugoscia i wiekiem
Notothenia gibberifrons w rejonach jej wystepowania.
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