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Abstract

Catch data from a bottom trawl survey in
January/February 1985 have been used to estimate stock
sizes of the commercially exploited Notothenia rossii,
N. guntheri, N. gibberifrons, Dissostichus eleginoides,
Champsocephalus gunnari, Chaenocephalus aceratus and
Pseudochaenichthys georgianus around South Georgia. Due
to the small data base and the scarcity of comparative
information the state of N. guntheri and D. eleginoides
stocks is difficult to assess. The by—catch species

N. gibberifrons, Ch. aceratus and Ps. georgilanus have
been considerably affected by the fishery. Stock sizes
of N. gibberifrons and Ps. georgianus were at a level of
about 25 — 40% of that of the pristime state. The
stocks most greatly affected by fishing are still

N. rossii and C. gunnmari. Biomass estimates indicate a
reduction in stock size to 10 — 20% of that estimated
before the onset of heavy fishing. 1In C. gunnari the
fishery is dependant on the abundance of the recruiting
year class. Conservation measures adopted by CCAMLR in
1984 are discussed. Their effect on a recovery of the
stocks seems, however, doubtful.

ESTIMATIONS DE LA BIOMASSE DE POISSONS AUTOUR DE LA GEORGIE DU SUD EN
JANVIER/FEVRIER 1985

Résumé

Les données de prises a partir d'une étude par chalut de
fond en janvier/février 1985 ont servi & évaluer la
biomasse, autour de la Géorgie du sud, des espdces
suivantes exploitées sur le plan commercial: Notothenia
rossii, N. guntheri, N. gibberifrons, Dissostichus
elegincides, Champsocephalus gunnari, Chaenocephalus
aceratus et Pseudochaenichthys georgianus. Vu la petite
base de données et le peu de renseignements comparatifs,

il est difficile d'évaluer 1'état des stocks de

N. guntheri et D. eleginoides. Les espéces prises
accidentellement, N. gibberifons, Ch. aceratus et

Ps. georgianus, ont été considérablement affectédes

par la péche. Le niveau de la biomasse de N. gibberifrons
et Ps. georxgianus était d'environ 25-40% du niveau originel.
Les stocks les plus sérieusement touchés par la péche sont
encore N. rossii et C. gunnari. Les estimations de
biomasse indiquent une réduction de 10-20% du stock




évalué avant le début de la péche intensive. Dans le cas

de C. gunnari, l'abondance de la classe d'dge recrutée est
primordiale pour la pé&che. Les mesures de conservation
adoptées par la CCAMLR en 1984 font 1'objet d'une discussion.
On peut cependant douter de leur effet sur le repeuplement des
réserves.

OIIEHKA BHOMACCH PHEHHX 3AIACOB B PAWOHE O-BA iXHASA T'EOPTUA
B SIHBAPE~OQEBPAJIE 1985 r.

Peswome

NaHHHE YyJIOBOB, IOJIYUEHHHE NYTEM NPOBEISHUA B
AsHBape-dpeBpane 1985 r. cbhbeMOK IOHHEM TpaJiOM,
HCIIOJIB30BANIUCEH MJIS OLIEHKM BEJIMUMHH 3amnacoB No-
tothenia rossii, N. guntheri, N. gibberifrons,
Dissostichus eleginoides, Champsocephalus gun-
nari, Chaenocephalus aceratus u Pseudochaeni-
chthys georgianus, noOBepraBIKHXCS KOMMEPYECKO-—
My BRJIOBY. BcClencTBHEe HeOBOJNBIIOH 0a3k JaHHHX H
CKYIOOCTH CBEeOEeHHHN IJid CpaBHEHHSA TPYIOHO IIPUIOTH
K OlleHKe cocTrosHus 3anacoB N. guntheri u D.
eleginoides. IlpoMECeN OKa3all 3HAYUTEJIbHOE BIIM-—
ssHMe Ha 3amnacH BunoB N. gibberifrons, Ch. ace-
ratus u Ps. georgianus, BXOOAULIMX B COCTaB IIPH—
JoBa. Pasmep 3amacoB N. gibberifrons um Ps. ge-
orgianus HaxomATCs Ha YPOBHe OKOJO 25-40% mep-
BOHAYaNIbHOW BeJIMUMHH. 3amacH N. rossii u C.
gunnari NOpPOAOIKAKT OCTABATBhCA [IOABEPXeHHHMH
BJIMAHHIO INPOMHCJIa. OIEeHKH 6MOMACCH YKAa3HBAKT Ha
CHHXeHHe pasMepa 3amnacoB mo 10-20% mpemnosiara-
eMO¥ BeJIMUMHE OO Hava/la HMHTESHCHUBHOI'O IIPOMEHCHA.
lpomeicen C. gunnari 3aBHCHT OT YMCJIEHHOCTH I'O-
IIOBOr'O KJjlacca IIONOJIHEHNMs. O6CyXOalnTCA MepH IO
COXpaHeHuw, yTBepxrneHHele AHTKOM’oMm B 1984 r.
Ux BO3@mencTBHE Ha BOCCTAHOBJIEHHEe 3alacoB Npemn-
CTaBJIAETCsA, OMHAKO, COMHHTEJILHHM.

CALCULOS DE LA BIOMASA DE LAS RESERVAS DE PECES ALREDEDOR DE GEORGIA DEL SUR
EN ENERO/FEBRERO DE 1985

Extracto

Se han utilizado los datos de una inspeccidn de arrastre
de fondo en enero/febrero de 1985 para calcular el tamafio
de las reservas de las explotaciones comerciales de
Notothenia rossii, N. guntheri, N. gibberifrons,
Dissostichus eleginoides, Champsocephalus gunnari,
Chaenocephalus aceratus y Pseudochaenichthys georgianus
alrededor de Georgia del Sur. Debido a que la base de
datos es pequefia y la informacién comparativa es escasa
resulta dificil evaluar el estado de N. guntheri y

D. eleginoides. Las especies de captura accidental

N. gibberifrons, Ch. aceratus y Ps. georgianus han sido
afectadas apreciablemente por la pesca. El tamafio




de las reservas de N. gibberifrons y Ps. georgianus
estaban a un nivel de aproximadamente un 25-40% del
estado original. Las reservas que se encuentran mds
seriamente afectadas por la pesca siguen siendc

N. rossii y C. gunnari. Los cdlculos de la biomasa
indican una reduccifn en el tamafio de las reservas
de un 10-20% del que se calculaba antes de comenzar
la pesca en grandes cantidades. En el caso de

C. gunnari la pesqueria depende de la abundancia
del restablecimiento de la clase-afio. Se delibera
sobre las medidas de conservacién adoptadas por
CCAMIR en 1984. Sin embargo, parece ser dudoso el
efecto que éstas tengan en la recuperacién de las
reservas.




1 Introduction

Published information on fish biomass in the Southern Ocean is still very
limited, The "swept area'" method (SAVILLE, 1977) has become an important
tool in assessing Antarctic fish stocks quantitatively both in terms of
weight and numbers, The method has its limitations (i.a. CARROTHERS, 1981;
KOCK, 1985a) but nevertheless has been shown to provide acceptable results
at least for some of the exploited fish stocks around South Georgia and

ITles Kerguelen (KOCK, DUHAMEL & HUREAU, 1985).

In this paper catch data from a bottom trawl survey in January/February
1985 have been used to estimate stock sizes of commercially exploited

species around South Georgia.

2 Material and methods

Before the survey the area had been stratified into the three depth zones
50 - 150 m, 151 - 250 m and 251 - 500 m based on data in EVERSON (1984).
The number of hauls was allotted in proportion of the area of each depth
stratum and weighted by the abundance from previous surveys. All sampling
stations were chosen randomly but restricted to areas where fishing condi-
tions were known to be moderate or good so as to reduce the chance of

damage of the gear.

From 27 January to 10 February 1985 a total of 80 hauls operating the
200" bottom trawl used on previous surveys in the area (STEINBERG, 1978)
were carried out by TRV "Walther Herwig" around Shag Rocks (7) and the
mainland of South Georgia (73) during daylight hours. The following divi-
sions (according to EVERSON, 1984) have been covered: 54-62, 64, 65, 91-93
96, 99, 105 (fig. 1) and 89 around Shag Rocks (not shown here). They made
up 10 064 mm® (= 34 516 km®) which is 75.7 % of the total area between
50 and 500 m depth (EVERSON, 1984).

The area swept by the net is given by the distance between the tips of
the net wings: 23.5 m (= 0.0127 nm) the speed of the vessel (3.5-5.3 kn)
and the duration of the haul. Net height was 6 m. Net selection should
have been negligible due to the use of a small meshed liner of 20 mm.
No data are available to estimate the catchability factor C. A catching
efficiency of 100 Z (i.e. C=1) had therefore to be adopted as a conserva-

tive approach,



3 Results

Evaluations were carried out for the following species: Notothenia gun-—

theri, N. rossii, N. gibberifrons, Dissostichus eleginoides, Champso-

cephalus gunnari, Chaenocephalus aceratus, Pseudochaenichthys georgianus.

3.1 Notothenia guntheri

Notothenia guntheri ,a benthopelagic species, is so far only know from

the Shag Rocks area. Evalutions are thus confined to division 89. Length
frequency composition (fig. 2) shows that our catches cover a similar
length range (9-23 cm) as the Soviet commercial catches (ANON. 1984).
Evaluation of mean trawlable biomass is considerably biased by the small
number of hauls and the exclusive use of a bottom trawl for the survey.
The total biomass of 7256 t is similar or even below the annual catches

and for this reason it appears unrealistically low.

3.2 Notothenia rossii

Although the species is known from the entire shelf area the main catches
were concentrated to the east and southeast of the island in divisions
61 and 62 (fig. 3, fig. 1) mostly in the 250-500 m depth =zone. This
stratum was therefore further stratified by the observed fish abundance

in estimating the biomass.

Length frequency distribution (fig. 4) indicate that the offshore part
of the population was probably adequately covered by the sampling. The
bulk of specimens were 45-55 cm long (see KOCK, 1985b). The biomass esti-
mate (table 1) is however considerably biased by the patchy distribution
of the species. Even though the variance is very high indicating that
the estimated stock size may only be correct to within an order of mag-
nitude it is clear that the stock size is very small and only a small

proportion of its unexploited state.
3.3 Notothenia gibberifrons
The species was more or less evenly distributed over the whole shelf

area with some larger concentrations in the southeast (fig. 5).The length

composition (fig.6) indicates that with the exception of the early juve-



niles (age class 0 and 1) the entire population had been sampled adequate-
ly. In comparison to the latest length frequency (SLOSARCYK et al., 1984)
distribution available from 1981/82 the proportion of specimens}4Q cm

had slightly increased.

Stock size of 15 762 t (table 1) is obvioudy still at a low level and
was only little more than one third of the 40 000 t estimated for the
virgin stock in 1975/76 (KOCK, DUHAMEL & HUREAU, 1984, table 50).

3.4 Champsocephalus gunnari

Except for one haul yielding 1.4 t/30 min catches of C. gunnari were
in general less than 100 kg/30 min which indicates an even distribution

of the species over the shelf (fig. 7).

The length frequency distribution shows that catches consisted mostly
of age classes I (mean length~ 17 cm) and II (mean length~ 25 cm) and
a minor proportion of age classes III-V. Only single specimens larger

than 40 cm was caught (fig. 8).

The biomass estimate was considerably biased by the single haul of 1.4t.
Furthermore the benthopelagic mode of 1ife of this species may have led
to an underestimate of the actual stock size. Even under these con-
straints, however, stock size is assumed to be very low in comparison
to that of 141 000 t at the onset of large scale commercial fishing in
1975/76 (XOCK,DUHAMEL & HUREAU, 1985).

3.5 Chaenocephalus aceratus

Chaenocephalus aceratus was more or less evenly distributed over the

shelf with some larger concentrations in Royal Bay and the station on

the eastern shelf where C. gunnari was abundant (fig. 9).

Catches consisted of juveniles from age class I onwards and adults (45
- 60 cm). Individuals larger than 60 cm which were still abundant in

1977/78, were only encountered occasionally (fig. 10).



The biomass estimate of 11 542 t (table 1) is similar to the 10 013 t given
by SLOSARCZYK et al. (1984) for 1982/82 and about 62 7 of that evaluated
for the pristine stock in 1975/76 (KOCK, DUHAMEL & HUREAU, 1985).

3.6  Pseudochaenichthys georgianus

The species was evenly distributed over the shelf forming no concentrations

(fig. 11).

Sampling covered mostly older juveniles (30-40 cm) and the adult part of
the population. Length composition of the adults shows a distinct peak at
48-49 cm (fig. 12) which is an increase of more than 3 cm in comparison
to the latest available length frequency distribution from 1981/82 (SLOSAR-
CZYK et al., 1984).

Evaluated stock size of 8 134 t (table 1) may be an underestimate of the

actual stock size as Ps. georgianus exhibits regular vertical migrations.

It is nevertheless low (aboﬁt 25 7Z) compared to the estimated stock size
of 36-39 000 t before the onset of commercial exploitation (KOCK, DUHAMEL &
HUREAU, 1985).

3.7 Dissostichus eleginoides

Except for some concentrations observed in the Shag Rocks area D. eleginoides

was evenly distributed with catches rarely exceeding 50 kg/30 min. Juveniles
of 30-70 cm predominated in the catches (fig. 13). In 1975/76 and 1977/78

catches consisted mostly of individuals of 50-80 cm.

Stock size evaluation was considerably influenced by some catches around Shag
Rocks yielding up to 640 kg/30 min. Estimated stock size of 8 159 t may
thus be rather inaccurate (table 1). It is in the order of the estimate
for 1977/78 (KOCK, DUHAMEL & HUREAU, 1985).

4, Discussion

Due to the small data base and the scarcecity of comparative information

from recent years the state of N. guntheri and D.eleginoides stocks is diffi-

cult to assess. Our catches of N. guntheri sampled the same length range



as given for the Soviet commercial catches. A length composition from Febru-
ary 1979 (NAUMOV et al., 1983) shows the same distinct peak at 15-16 cm as
exhibited in fig. 2, The proportion of individuals > 16 cm was, however,
considerably larger than in NAUMOV's length frequency distribution. According
to Soviet investigations there has been little effect on the stock so far
(ANON., 1984), although about 100,000 t had been taken from 1978/79 to 1982/
83. In D. eleginoides a considerable decrease in mean length in the catches
at the end of the 1970s has been observed compared to 1975/76 - 1977/78
(SLOSARCZYK et al., 1984). A similar trend is evident from our surveys, Due

to the low annual catches reported for the species these changes can be hardly
attributed to fishing influence. Furthermore it should be noted that it is
still not known which proportion of the juvenile part of the population lives
actually within the range of the fishery. The Patagonian stock has a vertical
range down to 1500 m (KOCK, DUHAMEL & HUREAU, 1985).

Apart from single seasons N. gibberifrons, Ch. aceratus and Ps. georgianus

does not appear to have supported a directed fishery. They have nevertheless
been considerablyaffected by the fishery. In Ch. aceratus the proportion of

iniividuals larger than 60 cm, which are exclusively females, has been consi-

derably reduced compared to 1977/78. Mean length in catches of N. gibberifrons
and Ps. georgianus in 1981/82 were close to length at sexual maturity after

6 or 7 years of fishing (KOCK, DUHAMEL & HUREAU, 1985). During our survey
stock sizes were still at a level of about 25 - 40 Z of that of the pristine
state in 1975/76. An increase in the proportion of longer (= older) indivi-

duals in the populations both of N. gibberifrons and Ps. georgianus compared

to 1981/82 may, however, indicate a slight improvement of the situation.

The stocks most greatly affected by fishing are still N. rossii (see KOCK,
1985b) and C. gunnari and are in need for conservation measures. Biomass
estimate in C. gunnari indicates a reduction in stock size to 10 - 20 7 of
that estimated for 1975/76. Similar values had, however, been found already
at the end of the 1970s in Polish surveys (SLOSARCZYK et al., 1984). Since
the period of intensive fishing in 1976/77 when fish older than 5 years
(> 35 cm) were still common, recent catches were seen dominated by 3 years
old fish (age class II) which is presumably the recruiting year class. Varia-
bility in annual catches and CPUE may therefore directly reflect variability
in recruitment. The dramatic increase in catches in 1982/83 to 128,000 t

can thus partly be explained by the recruitment of one or two abundant year



classes. The dependance of the fishery on the abundance of the recruiting
year class, however, makes fishing extremely vulnerable to any change in

recruitment pattern.

Conservation measures were established by CCAMLR in 1984 which come into
force from September 1985. The prohibition of fishing within 12 nm will pro-
tect its spawning grounds in nearshore and inshore waters. As far as it is
known the spawning grounds have never been fished other than for scientific

purposes. No direct effect can thus be expected from that measure.

A minimum mesh size of 80 mm, although its scientific basis (e.g. selectivity
experiments) is not known, may increase size at first capture. A more suitable
option to rebuild the spawning stock would, however, be to refrain from direc-
ted fishing for the species for two years on the premises of a normal recruit-
ment, Minimum mesh size should then be set at 115 mm. Mean selection length
(2 length at first capture, 1c ) would them be 32 cm (2 3.8 years) (ANON.
1984). This would minimize the risk of recruitment overfishing that may occur

at the present state of exploitation and would lead to a more stable situation

both in the spawning stock as well as in the fishery. It would furthermore

result in a gain in Y/R of about 15 - 20 Z.
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Table 1: Mean trawlable biomass (t), standard deviation (sd) of the mean and mean density Dr ground South Georgia in

January/February 1985.

! 50 = 150 m 151 = 250 m 251 - 500 m total

| No. of |Mean trawl. S4 Dr No. of {Mean trawl. 84 Dr No. of |Mean trawl. 84 Dr t 83
} hauls |biomass (t) (%) Ft/nmz)hauls biomass (t) (%) (t/nm2)hauls biomass (t)| (%) (t/nmz) (%)
EN. gu. ntheri 1 5320 - {14.62 5 ! 1902 203 | 2.66 1 100 - 10.07 | 7256[ 47.1
’ Shag Rocks ! !

N. rossii 18 5 7T 120.45 0.1 34 i 4026 101.1, 0.97 | 21 8577 142.1 = 12781 99.9
éN. gibberifrons ! 19 : 2625 49.6: 1.211 39 § 9900 43.212.04 | 22 3236 33.2[ 1.07 15762 28.4
C. gunnari E 19 i 999 71.0. 0.46]| 39 5 13918 117.5/2.88 | 22 904 66.4| 0.30 |158211101.4
bh. aceratus ; 19 i 2904 95.4% 1.33 39 6766 57.8{ 1.39 | 22 1872 30.5| 0.62 [11542 40.6
r : !

%Ps. georgianus : 19 1736 47.2] 0.80| 39 5160 49.9/1.06 | 22 1238 42.6| 0.41 | 8134] 33.0
i ! j

[D- eleginoides | 19 1152 =204.4’ 0.53! 39 4892 116.9/ 1.01 | 22 2115 79.7/ 0.70 | 8159| 76.5
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fig. 8: Length frequency distribution of Champsocephalus gunnari from South Georgia
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