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Preface 

This volume contains the scientific papers pres, <F.mted for 

consideration of the Scientific Conunittee at its meetin•g in 1985. Papers 

are presented in their original. form in t:,e language of submission. Each 

paper has an abstract translated into all the official :.l anguages of CCAMLR. 

Captions of tables and figures are al.so translated. 

Pr~face 

La plupart des communications pr~sentees au Com.:::i.te Scientifique 

pour examen I.ors de sa reunion de 1995 figurent dans cc volume. Les 

communications sont presentees sous le~r =onne originalw~ et dans la langue 

ou ell.es ont ete sownises. Un resume traduit dans toutt.:as I.es langues 

officielles de la CCAMLR_est annexe A chaque document. 

traduites les 1egendes aes tableaux ~t diagrammes. 

Bae.i:i;eHHe 

Ont ~galement et~ 

npe.i:i;cTaBneH~ Ha paccMOTpeHHe Bay~HOMY KOMHTeT:i?' Ha COBe~aHHH 

1985 r. ~oKyMeHT~ rrpe.i:i;cTaBneH~ Ha HSl:ilKe opHrH ~ ana 6es rrepeaona 

HX Ha npyrHe H3~KH. Ka.x(.[IBR .D;OKYMeHT COTIPOBO.ll<.Il~ ercR pesroMe, nepe­

Be.D;eHHb!M Ha Bee O~H~Ha.JlbH~e HS~KH ABTKOM'a. 3a.rOJIOBkH Ta6nH~ M 

no~nHCH K PHCYHKaM TalOEe nepese.i:i;eH~. 

Prefacio 

Este volumen conticnc 1os docwr.en~os prcsentado~ para consideracion 

de! Comite Cientifico en su reuni6n en 1985. Los docu~entos se presentan 

en su forma original en el idioma en el cual fueron preeentados. Cada 

documento tiene una sinopsis traducida a todos los idiom.as oficiales de CCAMLR 

Tambi~n se han traducido los titulos de los cuadros y Cifras. 
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1985 

ESTIMATES OF FISH STOCK BIOMASS AROUND SOUTH GEORGIA IN JANUARY/FEBRUARY 
1985 

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. georgianus 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 pristine state. The 
stocks most greatly affected by fishing are still 
N. rossii and C. gunnari. Biomass estimates indicate a 
reduction in stock size to 10 ~ 20% of that estimated 
before the onset of heavy fishing. In 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 

Resume 

Les donnees de prises a partir d'une etude par chalut de 
fond en janvier/fevrier 1985 ont servi a evaluer la 
biomasse, autour de la Georgie du sud, des especes 
suivantes exploitees sur le plan commercial: Notothenia 
rossii, N. guntheri, N. gibberifrons, Dissostichus 
eleginoides, Champsocephalus gunnari, Chaenocephalus 
aceratus et Pseudochamichthys georgianus. Vu la netite 
base de donnees et le peu de renseignements compar~tifs, 
il est difficile d'evaluer l'etat des stocks de 
N. guntheri et D. eleginoides. Les especes prises 
accidentellement, N. gibberifons, Ch. aceratus et 
Ps. georgianus, ont ete considerablement affectees 
par la peche. Le niveau de la biomasse de N. gibberifrons 
et Ps. georgianus etait d'environ 25-40% du niveau originel. 
Les stocks les plus serieusement touches par la peche sont 
encore N. rossii et C. gunnari. Les estimations de 
biomasse indiquent une reduction de 10-20% du stock 
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evalue avant le debut de la peche intensive. Dans le cas 
de C. gunnari, l'abondance de la classe d'~ge recrutee est 
primordiale pour la peche. Les mesures de conservation 
adoptees par la CCAMLR en 1984 font l'objet d'une discussion. 
On peut cependant douter de leur effet sur le repeuplement des 
reserves. 

OUEHKA EHOMACCH PHEHHX 3AilACOB B PAHOHE 0-BA ~~HAH rEOPrHH 
B HHBAPE-~EBPAnE 1985 r. 

Pe3I0Me 

~aHHhle ynoBoB, rronyqeHHhle nyTeM rrpoBeneHHH B 
HHBape-¢eBpane 1985 r. CbeMOK noHHbIM TpanoM, 
HCITOnh3OBanHCh nnH oueHKH BenHqHHhl 3arracoB No­
tothenia rossii, N. guntheri, N. gibberifrons"°; 
Dissostichus eleginoides, Champsocephalus gun­
nari, Chaenocephalus aceratus H Pseudochaeni­
chthys georgianus, rronBepraBWHXCH KOMMepqecKo­
MY BhlnOBy. BcnenCTBHe He6onolli0H 6a3hl naHHhlX H 
CKYnOCTH CBeneHHH nnH cpaBHeHHH TPYnHo rrpHnTH 
K oueHKe COCTOHHHH 3arracoB N. guntheri HQ..:_ 
eleginoides. IlpoMhlcen oKa3an 3HaqHTenoHoe BnH­
HHHe Ha 3arrachl BHnoB N. gibberifrons, Ch. ace­
ratus H Ps. georgianus, BxonHmHx B cocTaB rrpH­
noBa. Pa3Mep 3arracoB N. gibberifrons H Ps. ge­
orgia~us HaxonHTCH Ha ypoBHe oKono 25-40% rrep­
BOHaqanoHOH BenHqHHhl. 3arrachl N. rossii H C. 
gunnari rrponon~aroT ocTaBaToCH rronBep~eHHhlMH 
BnHHHHro ITPOMhlCna. oueHKH 6HOMaCChl yKa3hlBaWT Ha 
CHH~eHHe pa3Mepa 3anacoB no 10-20% rrpennonara­
eMOH BenHqHHhl no Haqana HHTeHCHBHOrO rrpoMhlcna. 
IlpoMhlcen C. gunnari 3aBHCHT OT qHcneHHOCTH ro­
noBoro Knacca rrononHeHHH. O6cy~naroTCH Mephl no 
coxpaHeHHW, YTBep~neHHhle AHTKOM'oM B 1984 r. 
Hx BO3neHCTBHe Ha BOCCTaHoBneHHe 3arraCOB rrpen­
CTaBnHeTCH, o;n;HaKo, COMHHTenhHbIM. 

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

Extracto 

Se han utilizado los datos de una inspecci6n 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 informaci6n 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 
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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 mas 
seriamente afectadas por la pesca siguen siendo 
N. rossii y C. gunnari. Los calculos de la biomasa 
indican una reducci6n en el tamano 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-ano. Se delibera 
sobre las medidas de conservaci6n adoptadas por 
CCAMLR en 1984. Sin embargo, parece ser dudoso el 
efecto que estas tengan en la recuperaci6n de las 
reservas. 
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l Introduction 

Published information on fish biomass in the Southern Ocean is still very 

limited, The "swep t 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 

Iles 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 s tratified into the three depth zones 

50 - 150 m, 151 - 250 m a nd 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 area s where fishing condi­

tions were known to be moderate or good so as to reduce the chance of 

damage of the gear. 

From 27 Januar y to 10 February 1985 a total of 80 hauls operating the 

200' bottom trawl used on previous s urveys in the area (STEINBERG, 1978) 

were carried out by FRV "Walther Herwig" around Shag Rocks (7) a nd the 

mainland of South Georg ia (73) during daylight hours. The following divi­

sions (according t o 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 nm'(= 34 516 km') which is 75,7 % of the total area between 

50 and 500 m depth (EVERSON, 1984). 

The area swept by t he 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 es timate the catchability factor C. A catching 

efficiency of 100 % (i.e. C=l) had therefor e to be adopted as a conserva­

tive approach, 
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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 gunther i 1 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 tis 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 there fore further stratified by the observed fish abundance 

in estimating the biomass. 

Length frequency distribution (fig. 4) indicate that the offshore part 

of the pripulation was probably adequately covered by the sampl ing . 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 corfect to within an order of mag­

nitud e 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-
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niles (age class O 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) 40 cm 

had slightly increased. 

Stock size of 15 762 t ( t able 1) is obviouly 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 & BUREAU, 1984, table 50). 

3.4 Champsocephalus gunnari 

Except for one haul yield i ng 1. 4 t/30 min catches of C. gunnari were 

in general less than 100 kg/30 min which indicates a n 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 le_ngth ,.., 25 cm) and 

a minor proportion of age classes III-V. Only single spec:imens larger 

than 40 cm was ca ught (fig. 8). 

The biomass estimate was considerably biased by the single haul of l.4 t . 

Furthermore the benthopelagic mode of li Ee 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 tha t of 141 000 t at the onset of large scale commercial fishing i n 

1975/76 (KOCK,DUHAMEL & HUREAU, 1985). 

3.5 Chaenocephalus aceratus 

Chaenocephalus acera tus was more or l ess evenly distributed over the 

s he l f 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). I nd ividuals l arger than 60 cm which were still abundant in 

1977/78, were only encountered occasionally (fig. 10). 
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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 % 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 s tock s i ze of 8 134 t (table 1) may be an underestimate of the 

actual stock size as Ps. georgianus exhibits regula r vertical migrations. 

It is nevertheless low ( about 25 %) 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 distribu ted with catches rarely exceeding 50 kg/30 min. Juveniles 

of 30-70 cm pred ominated in the catche s (fig. 13). fa 1975/76 and 1977/78 

catches consisted mostly of individuals of 50-80 cm. 

Stock size evaluation was coosiGerably influenced by some catches around Shag 

Rocks yielding up to 640 kg/30 min. Estimated stock size of 8 159 t may 

thus be r a ther ina ccurate (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 i s diffi­

cult to assess. Our catches of N. guntheri sampled the same length range 
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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 repor ted 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 t he juvenile part of the population lives 

actually within the range of the fi s hery. The Patagonian stock has a vertical 

range down to 1500 m (KOCK, DUHAMEL & HUREAU, 1985). 

Apart from s ingle seasons N. gibberifrons, Ch. aceratus and Ps-. georgianus 

does not appear t o have supported a directed fishery. They have nevertheless 

been considerably affected by the fi s hery. 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 i n 1981/82 were close t_o _le1_1_g_th at sexual ma turity after_ 

6 or 7 years of fishing (KOCK, DUHAMEL & HUREAU, 1985). Du r ing our survey 

s tock sizes were still at a l evel of about 25 - 40 % of that of the pristine 

state i n 1975/76. An increase i n the proportion of longer (: older) indivi­

duals in the populations both of N. gibberifrons and Ps. georg i anus compared 

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

The stocks most greatly affected by fishing are still N. rossii (see KOCK, 

1985b) and C. gunnari and a re in need for conservation measures. Biomass 

estimate in C. gunnari indicates a reduction in stock size to 10 - 20 % 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 inte ns ive fishing in 1976/77 when fish older than 5 years 

(> 35 cm) were still common, recent catches were seen domi na ted by 3 years 

old. fish (age class II) which is presumably the recruit i ng year class . Varia­

bility in annual catches and CPUE may therefore direct ly reflect variability 

in recruitment. The dramatic i ncrease in catches in 1982/83 to 128 ,000 t 

can thus partly be explained by the recruitment of one or two abundant year 
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classes. The dependance of the fishery on the a bund ance 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 i nto 

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 fr om 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

t ed fishing for the species for two years on the premises of a normal recruit­

ment. Minimum mesh size s hould · then be set at 115 mm: Mean selection length 

(~ length at first capture, le ) would then be 32 cm (~ 3.8 years) (ANON . 

1984). This would minimize t he risk of recruitment overfishing that may occur 

at the present stat.eof 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 %. 
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Table 1: Mean trawlable biomass (t), standard deviation (sd) of the mean and mean density Dr around South Georgia in 

January/February 1985. 

I 50 - 150 m 151 - 250 Ill 251 - 500 m 

D I 
total ! 

I No. of Mean trawl. sd I Dr 2 No. of Mean trawl. sd D No. of Mean trawl. sd t sd 
I r 2 r 2 

i 
hauls biomass (t) (%) Kt/nm )hauls biomass (t' (%) 't/nm )hauls biomass (t) (%) ,t/nm) (%) 

! ·- - · ' 
I 

[ 14.62 ;N gu ._ntheri 1 5320 - 5 1902 203 2.66 1 100 - 0.07 7256 4 7 .1 ! • 
Shag Rocks ! 

:N. rossii 18 177 120.4: 0. 1 34 4026 101.1 0.97 21 8577 142,1 - 12781 99.9 
I 

tN. gibberifrons 19 2625 49.6 1.21 39 9900 43,2 2.04 22 3236 33.2 1.07 15762 28,4 

:c. gunnari 19 999 71.0 0.46 39 1391 8 117. 5 2.88 22 904 66.4 o. 30 15821 101.4 

Ch, aceratus 19 2904 95,4 1.33 39 6766 57,8 1,39 22 1872 30.5 o _.62 11542 40.6 
j 

~s. georgianus 19 1736 47.2 0.80 39 5160 49.9 1.06 22 1238 42,6 0.41 8134 33.0 
i r· eleginoides 19 1152 1204.4 0.53 39 4892 116.9 1.01 22 2115 79, 7 0.70 8159 76,5 
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PRELIMINARY RESULTS OF INVESTIGATIONS OF THE FEDERAL REPUBLIC OF GERMANY ON 
NOTOTHENIA ROSSII MARMORATA (FISCHER, 1885) IN JANUARY/FEBRUARY 1985 

Abstract 

A bottom trawl survey carried out by FRV "Walther 
Hervig" in January/February 1985 was used to collect 
further basic: data needed for stock assessment purposes, 
to assess the actual size of Notothenia rossii around 
South Georgia and Elephant Island and the extent to 
which the measures adopted by CCAMLR to rebuild the 
stock around South Georgia might be successful. 
Although reported catches in recent years have been low, 
N. rossii around South Georgia is still largely affected 
by the fishery. Stock size is probably still less than 
10% of the pristine stock, Mean length in the catches 
has only slightly increased since 1981/82 and is still 
close to length at sexual maturity. The major part of 
the population consisted of age classes V - VIII. It 
seems doubtful if the conservation measures adopted in 
1984 will really help to rebuil1 the stock around South 
Georgia. 

RESULTATS PRELIMlliAIRES DES ETUDES DE LA RBPUBLIQUE FEDERALE D'ALLEMAGNE 
SUR Na:I'OTHENIA ROSSII MARMORJI.TA { FISCHER,1885) EN JANVIER/FEVRIER 1985 

Resume 

Une etude par chalut de fond menee par le navire de p~che 
et de recherche "Walther Herwig" en janvier/fevrier 1985 
a pGrmis de relever de nouvelles donnees de base a des fins 
d'6valuation de stock, pour permettre !'evaluation de la 
taille de Notothenia rossii auteur de la Georgie du sud 
et de l'Ile Elephant. Le but etait aussi d'€valucr le succCs 
Cventuel des mesurcs adoptees par la CCAMLR pour reconstruire 
le stock auteur de la Georgie du sua. Bien que les prises 
declarees ces derni~res annees aient ete faibles, N. rossii 
autour de la Georgie du sud est encore grandement touch6 
par la p~che. Sa biomassc est probablement encore inf~rieure 
~ 10% du stock originel. La longueur moyennc des prises n'a 
que legerement augment& dcpuis 1981/82 et est encore proche 
de la longueur a la maturite sexuelle. La majeurc partie 
de la population comprenait les classes d'age V - VIII. 
Il semble peu probable que lea mesures de conservation 
adop~es en 1984 permettront effectivement de reconstruire 
le stock autour de la G~orgie du sud. 
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IlPE~BAPHTETihHHE PE3YnhTAT~ HCCnEnOBAHIDI NOTOTHENIA ROSSII 
MARMORATA (~Hwep, 1885), TIPOBOllHBlliETOCH B HHBAPE-~EBPAJIE 
1985 r. ~EllEPATHBH00: PECTIYEnHKOJ:i- TEPMAHHH 

Pe3IOMe 

IlpOBO,IJ;HBWaHCH B HHBape-¢eBpane 1985 r. c HHC 
"BanbTep XepBHr" Cb8MKa ,IJ;OHHhlM TpanoM HCilOJib-
30Banacn ,IJ;JIH cOopa ,r:i;onorrHHTeJibHHX OCHOBH~X 
,r:i;aHHblX, TpeOyeMhlx B uenHx oueHKH sanacoB, 
qToOH onpe.ri;errHTb ¢aKTHqecKH~ pasMep 3arraca 
Notothenia rossii B paAoHe a-BOB Kl)icHaH reop­
rHH H 3ne¢aHT, a TaK)K8 CTeneHb ycrrernHOCTH 
Mep, YTBep~,r:i;eHHhIX AHTKOM'oM C uenbID BOCrrorr­
HeHHH 3anaca a paAoHe IO"AcHoA reoprHH. XOTH no­
nyqeHHble 3a nocrre,r:i;HHe ro,r:i;bl ,r:i;aHHble roaopHT o 
HH3KOM BhlllOBe, rrpOMblCen Bee )K8 B OonnrnoA Me­
pe oKa361BaeT BnHHHHe Ha 3anac N. rossii B 
pa~oHe iOJKHoA reoprHH. BepOHTHblA pa3Mep 3anaca 
ace eme MeHnwe 10% nepaoHaqarrnHoA aenHqHHH. 
Cpe,r:i;HHH ,r:i;nHHa ocoOeA B ynoaax c 1981/82 r. 
yaenHqHrracn TOJihKO oqeHb H83HaqHT8JihHO H ace 
eme 0JIH3Ka K ,!])lHHe IlPH nonoB03penoCTH. OCHOB­
HaH qacTb norrynHUHH COCTOHT H3 ro,r:i;OBblX Knac­
COB V-VIII. Ilpe,r:i;cTaBJIH8TCH COMHHT8JibHclM, qTo-
661 M8Pbl no coxpaH8HHID_, YTB8P:t:,IJ;8HH618 B 1984 r., 
,r:i;eAcTBHT8JihHO ITOMOI'ITH BOCCTaHOBHTb 3anac B 
paHoHe o-aa '.OJKHaH reoprHH. 

RESULTAOOS PRELIMINARES DE LAS INVESTIGACIONES DE LA REPUBLICA FEDERAL DE 
ALE.MANIA SOBRE NOI'OTHENIA ROSSII MARMORATA (FISCHER, 1885) EN ENERO/FEBRERO 
DE 1985 

Extracto 

Se utiliz6 una inspecci6n de arrastre de fondo efectuada 
por el FRV "Walther Herwig" en enero/febrero de 1985 
para recolectar mas datos b~sicos necesarios para fines 
de evaluaci6n de reservas, para poder evaluar el tamano 
mismo de Notothenia rossii alrededor de Georgia del Sur 
y de la Isla Elefante y para evaluar hasta que punto 
podrian tener ~xito las medidas aprobadas por CCAMLR 
para restablecer las reservas alrededor de Georgia del 
Sur. A pesar de que los informes de las capturas en 
los Ultimas afios las indican bajas, N. rossii alrededor 
de Georgia del Sur, sigue siendo afectada en gran pa.rte 
por la pesca. El tamafio de la reserva probablemente sigue 
siendo menos del 10% de la reserva original. El largo 
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medio en las capturas s6lo ha ~umentado lcvemcnte 
desde 1981/82 y sigue aproxirnAndose a la talla de 
madurez sexual. La mayor parte de la poblaci6n 
consistia de clases de edad V-VIII. Parece dudoso 
que las medidas de conservaci6n aprobadas en 1984 ayuden 
realmente a reconstruir la reserva alrededor de Georgia 
del Sur. 
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1. Inlro<luclion 

The \fostantCTn:tic subspecies of the marbled notothenia, ]\"otothenia rossii, 

marmon-1ta, is present around the isLmds of the Scotia arc (FREYTAG, 7980). 

Before the onset ot large scale commercial exploitation at Lhf> end of the 

1960s Lhe c-,pecies 1,>as probably one of the most abun<l,rnL (if not the most 

abundant) fish species around South Georgia: large near surface concentrations 

had already been noted by sealers i.n the early 19th (F.~NXT:iG, 1833) and whale.re-, 

in the early LO th r:0nt1Jries (LbNNBERG, 1906). Dense conr:entraL.i.oas occurring 

regularly off Elephant Islan<l ha<l LH,~en reporLed in the cou.rse of the Anlc1rc­

tic Expedition 1975/76 of the Federal. Republic of Germany (.KOCK, 1978). ThP.y 

WP.re probahly r:ommerc.i.ally fished there in 1979/80 for the f.i.n,L time. Stock 

size:o around the South Orkney lslands and South Sandwich ls1ands are obviously 

much smaller. Concentralions were only reported from Lhe slielf east of J,;rnrie 

Island .i.n 300 - 400 rn dcpth (ANON, 1984). 

Prelirninai:y stock asoe:osrnents ()-llOMASS, 1980; KOCK, DUHAMEL & llUHEAIJ, 1985) 

based on rather incompleLe material up to 1981/82 diow Lhat the popuhi.tions 

around South Georgia and off Flcphant Island have been greatly affP.cted hy the 

fishery and have obviously been reducEcd Lo 8. snmll fraction of their or.i.g.i.nal 

sizes, 

In SepLcmber 1984 during its aumwl meeting (;(_:AMI.!{ established the fo.l.lowin1; 

mea1sures to help rebuild the spawning stocks around South Ceor;;i:ia principally 

Notothenia rossi.i.: 

Prohibi ti.on ol f.i.shing other than for scient.i.f.i.c purposes i.n wc1ters within 

12 1wutiec1l miles of South Georgia. 

- Minimum mesh sizes of 120 mm For dircct.crl tishi.ng on Notothenia roc:sii.. 

A proh.i.\Jit.i.on of ony cJirf'r:t(,d J.ishing on N. ros.c:ii ior a number of ycf!rs, 

however, which would lmvc been the most c;uitable opl ·i_on to rf'storc the spaw­

nini! stock, was not acc<c'plf:'cl. Fishing vessels are only request.ell Lo refro..i.n 

from dir<?c.t.rrl ti.shi.ng Lor the species cJ.ml Lo nvo.i.d ils by-catch J.n directed 

hshin~ !:or 0U1er species in the 1984/8'.:i :oem;on. 
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A LoLtom trawl survey carT.ie<l out by FRV "Walther Herwig" in the Scotia arc 

region in late January/February 1985 gave us the opportunity to collect further 

basic data needed for stock assessment purposes, to assess the actual state of 

Ll1e :..;1:oc:ks around South GP.orgia tine! r.lf!phant Tsland and to indicate the extent 

to which the 111ec1i:;ures aclopLed by CCAMLR t.o rebu.il<l Lhe stock around South 

Georgia 1,.ighL be suc:c:f!ssful. As parl o1 Lhe mal:er.ial c:ol lected off Elephant 

Ishlnd is still under investigation t!1i~ paper deals mainly with the South 

Georgia stock. 

2. ;-tatcrial and methods 

Before the survey the 1-irea hall hf!en istrat.ified into the three depth zones 

50 - 150 m, 151 - 250 m and 251 - 500 m based on data in EVERSOX (198Li). 

The number of hauls was allotted in proportion of the area of each depth 

stratum and weiihtc!cl- by the abl1ndance fro,!1 prev.ious surveys. 

Material wc1s c:ol 1.ecLe<l from 7J hauls around South Georgia (29 Ja1111,1ry - 10 

February) and 37 hauls off Elephant Island (21 - 28 February) using a 200' bo­

torn trawl with a sr.1211 meshed liner of 20 mm (figs. 1,2). 

Total length of the spcci.mcn.s wDi:; 1nec1sured to Ll1e nearest cm below, tot.al 

weight t,> Lhe ne~rest 50 3 below. Maturity stages were detcrmtned 8ccord.ing 

to EV~:J<SON's (1977) Li.ve po.int-scale. 1\ge r.letermination WEIS carr.iec! out hy 

means of scales following methods and results of FREYTAG (1980). Fish stock 

biomFJ.sR was esti.mated by th~ "swert ania" method (see KOCK, 1985). 

For estimacing size <'It ,,ex?1al m,'.lturi t)' fii:;h have been grouped in 2 cr.1 gro:.ips 

Total length ancl ng~ versus proportion mature for e;1ch .sex (L
50 

,A')()) seem 

to conform the logistic equation 

1 

1 + C 
-(a+ur.) 

where p = estir.-,atcd proportion 0£ c1aLun~ fi.sh 

L total length 

a = coefficient 

h coefficient for the steepness of the logistic curve 

( Ni & Sandeman • l 98Li) 
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3. J{csulLs 

J.l The calches 

Around South Georgia catches were mainly conbncd to Lhe east and southeast 

of the island where yields varied beLween 2 and 5100 kg/30 min. 'Ihe besL 

catches were taken south of[ Cooper Island (~tat.ions 81, 83) "''ith 1.4 and 5.1 t. 

Jn other parts of the .'3helf only single specimens were caught (fig, 3). 

Off Elephant Island N. rossii conccntn1Le<l west and north of the island where 

u1.Lches from 1 to 1736 kg/JO min could be obtained. Only s.ingle specimens were 

found in other parts of the shelf. 

'.).2 Biom£1ss esLimate 

The biomass esLimate (table 1) is considerably influenced by the potchy 

distribution of Lhe species in relation to the .small number of hauis, alt­

hough lt hm; bePn tried to reduce the variance by re,'3t.ratification of the sur­

veyed anca according to the observed diffcrcnce:c. in abundance (KOCK, 1985a). 

Even if the estimated .,tock a.ize might noL he very accur;:i.t.c J.L may indicale 

the orJer of magniLude. It can thus be concluded tlml the biomass of Lhe 

offshore part of the populaLion is still very low and only 8 small fracLion of 

the esL.imatcd prbLine 1't.ock size of ahoul ~00,000 t (EVEllSON, 1977). f'.v;:ilu­

ation of the stock size off Elephant IslcmJ has not been carr.ieJ out yet, 

3.3 Length composition 

Around South Georgia length varied from 34 to 73 cm. The bulk ot specimens 

measured 4S - 55 c111 (fig. 4). Mec1.11 length was 49.9 cm (H1ales: 50.2 cm, fema­

les: ':il.L cm). 

The length frequency dit.LriLut.ion off Elephant: Islc,nd diffcreJ considcn1bly 

from that of Soull1 c;f'orgi.a: inctivirluc1ls of 40 - 50 crn pr12dominated (h_g, 

IJ). Minimum length waa 34 cm. No spec.imPn larger -chan .'i8 c.in had been obser­

veJ. Mean length ,,,-els 44. 7 cm (mc1le.s: 44.1 cm, fcnale'-1: L(S,] cm). 
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3.4 Length - weight relationship 

Evaluation of the length - total weight. rel at.ionship Wt = a Lb was based on 

the entire length rang€ sampled Lut the length range of !,S - 55 cm predominated 

(fig. ~). The equation 

W = 0.014752 * L 2 •9886 

(n = 429, r = 0.96) 

falls, however, ,.,ithln anticipated limilt; from other equations (KOCK, DUHAMEL 

& HCREAU, 198.J, tab. 3). 

3.5 Age composition 

Results of age determj_nation were simHar to those of .b'HEYTAG (1980) and 

DURCl!ETT (1983) (sec KOCK, DUHAM~:L & l!CREAU, 198."i, t.o.b. 14). Mco.n length Rt vge 

arn..l mean weight at. oge is sel out in table 2. Age classes IV - XIII were 

present in the stock. Age groups V - VIII, however, predominated ( table3). 

Due to the lack of data from age classes O - III (IV) and those older than IX, 

do.ta ,vere not fitted to a growth curve. 

J.6 Length anrl age at sexuctl maturity (L , A ) 
50 50 

Lengths at sexual maturity for South Georgia and Elephant Island and age 

at sexu;il l'l8tur.ity for South Georgia are set out in t8hl.e 4. 

Data b;isc for 

from J::lephant 

Lhe estimation of r,_ l for males from SouLh 
,I 

Islanrl was small (Iig. 6-8). Values .int.able 

Georgia and females 

4 arc npprox.ima-

tions and .. thus given a brackets. Length at sexual maturity in our material was 

smaller than that estimated by SGHERBICH (1976) in the first years of commer­

cial exploitation. Our do.to. arc clot-le to those reportcrl by DUHAMEL (1982) tor 

the Kerguelen subspecies Notothenla rossii rossii. 

Maturity in males is reached at a smaller size and about one year earlier 

than in females. 
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3.7 RccruiLment to the. offshore stock 

The largest specimens in the inshore ( = fjord) stock obser.ved by BlrnCIIF.TT 

(1983) were about 44 cm long, the bulk, however, mer-isured less than 40 cm. Re­

cruitment to the offshore pur.t of the population slarts at about 35 cm although 

few individuals less than 40 cm are caught (h.g. 4). Due to the lack of quan­

Lit:ative informati.on on recruitment from hoth parti,; of the population in 

the 84/85 season l 40 cm may be taken as reasonable approximatj_on for further r 
analyses. Most of the specimens are then about S ye9rs ol<l (table 3). Age class 

VI seems to be the fir.st fully (more tban 95 %) recrui terl age class. Age 

at recruitment t mnv thus be in the order of abouL 5 years. r , 

4. Discussiun 

From our results it js obvious that N. rossii around South Ceorgia is still 

largely affected by Lhe fishery although rcporLe<l catches i11 recent years 

(1980/81 - 1982/83) have been low (KOCK, UUHAMF.L & HUREAL:, 1985, L::1ble 30): 

a. Stock size is probably still less Lhan l O 7, of the pristine stock ,=stimated 

by EVERSON (1977) 

b. Mean lengl:h in the catches has only i:;lightly increased (by about '2 cm) 

since 1981/82 c1nd is still close to length at sexual maturity 

c. As in 1981/82. the m<.1jor part of the popular.ion cons,,,,isted of &gc classes 

V - VIII (on t:he premises that age determinations by SLOSJ\RCZYK eL al., 

1984 and ours are comparable). This may indicate Lhat the stoc,:. has changed 

little wiLhin a 3 years per:iod even under low Iishi.ng pressure 

d. Itis not know if the decrease i.n length at sexual maturiLy might be a response 

uf the species to the heavy depletion of the stock or i.f it might be merdy 

c1n artefact in Lhe deterr:iination of maturity stages by different c1uthors 

or from the different amount of material investigated, 

It seems doubtful if the conservation measures set in force by CCAMLR from 

September 1985 onwards will really help to rebuild the stock of N. rossii. 
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Feeding grounds and apd'l.-ning grounds, us Lir as they are known arPc mostly 

located outside 12 nautical miles of the island, so little e±fect can be 

expected from that measure. An increase of min;i.mum mesh size to 120 mm may 

incrrY1::,e size at first cc.pLure. The 50 % retention length of 160 Hllll mesh size, 

ho1-1ever, is probably in the order oI 43 - 46 cm (see ANON., 1984, p. 30). IL 

can thus be assul'\ed that 3 coden<l oI 120 mm will still retain nearly all speci­

memo srm1-1led by the net. 

It is ohvious that the best option to restore the 1,tnck of N. rossii around 

South Georgia would be to stop any directed fishiag on the species for a 

number of years. An alLerrmtive approach might be Lu close cerlain areas 

for Ll1e fishery, where :it. it. knm,11thot L ross.i.i concer..trate. One oI these 

areas might be the region south and southeast of Cooper Island where we ob­

served concentrations during all our surveys in 1975/76, 1977/78 and 1984/85. 
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Tabla 1t Mean trawlsble biomass (t), atandai:d deviation (sd} of the mean a.mi mean density DT of Notothenia 1X1aaii around 

South Georgie. in Janwu:•:r/:rebrua~ 1985 

!fo~ of 

tiaule 

18 

so - 1so m ! 
Metm t:ra.yl.l ed l D ;No, ofl 

l r 2 
bioqss (t). (%)j(t/nm) houls 

177 o. 1 34 

151 - 250 1t1 

Mel¼ll t:rawl .j 
(t)

. 
biomass 

•• 
(%) 

• 1101. 1 0.97 

no. of 

hauls 

21 

251 - 5:JO 111 

Mean tra',(1, 

biCltS.$$ ( '!;) 

8577 142,1 

i 

total 

Mean trawl. 

bio~aan (t) 

12781 

•• 
(%} 
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Table 2: Mean length ( cm ) and weight ( g ) of' Nototheni.a 

rossii from South Georgia in January/February 1985 

age class n mean length me~u weigh~!;. ~~j ( cm ) ( 1) 

4 6 39.8 900 892 

5 56 44.4 12.36 12.37 
6 112 li7. J 1503 1494 

7 97 51. 6 1950 1938 

8 .58 5.5.lt 2432 2396 

9 25 .58 • .5 2758 2820 

10 7 62.5 3514 3436 

1 1 J 66.2 3916 4080 

12 4 66.o 44.50 4043 

1 J 73. 5 5800 5577 

(1) direct measurement 

(2) from length - weight - relationship W = 0.014752 •L2 ·9886 
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Table J: Age - Length - Key of Notothenia ros.sii f"rom South Georgia 

January/ F'ebruary 1985 

Length age class 

(cm) 4 5 6 7 b 9 10 1 1 12 13 ~ 

34 1 1 

35 
36 

37 

38 1 1 2 

39 2 2 4 

40 1 2 3 

41 3 3 

42 2 6 8 

43 1 1 6 17 

44 7 4 1 1 

45 7 13 20 

46 10 21 I 2 33 

47 6 27 ! 5 JS 

48 1 ,, I 6 28 

49 11 6 17 

50 6 22 
I 

28 

51 2 16 4 i 22 ' I 

52 13 31 1 6 

53 13 8 21 

54 5 5 10 

55 5 14 2 21 

56 3 12 3 18 

57 1 9 5 15 

58 2 6 i a 

59 ' 
5 ! 5 

' 60 1 2 3 6 

61 
' 

62 2 2 4 

63 
' 

64 1 1 2 

65 ! I 2 3 

66 ' i 
1 2 3 

67 I 
68 I 1 1 

69 
; 

70 
71 j •• ~3 /( /( 



Table 4: 

150 (cm) 6' 
0 
+ 

Asa (years) <f' 

0 

+ 

Length and age at sexual maturity (L
50

, A
50

) in 

Notothenia russii 

~outh Georsia Elephant Is. 
(KOCK, (SCI!ERJ3ICH, (KOCK, 
th.is paper) 1976) this p1;1per) 

(42.2) 49.1 42.2 

46.9 51.0 (49.0) 

(4.8) - -

6.3 - -

Kcrguelen 
DUHAMEL, 

1982) 

43.0 

48,.~ 

s.s 

6.5 
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(South Africa) SC--CAMLR-IV/BG/2 
1985 

RESEARCH CURRENTLY BEING UNDERTAKEN BY THE REPUBLIC OF SOUTH AFRICA ON 
"DEPENDENT AND RELATED SPECIES" WITHIN THE ANTARCTIC MARINE ECOSYSTEM 

Abstract 

Selected components of the biological sciences programme 
are described. The primary objective of the sudies 
being undertaken is to improve our understanding of the 
ecology of important predators (especially seals and 
seabirds) and their prey (especially krill and squid) in 
the Antarctic, and closely related lll8rine ecosystelllS. 

RECHERCHES ENTREPRISES ACTUELLEMENT PAR IA REPUBLIQUE D 'AFRIQUE DU SUD SUR 
"LES ESPECES DEPENDANTES ET VOISINES" 

Resume 

Les Composantes selectionnees du programme des sciences 
blologiques sont decrites. Le principal objectif des 
etudes entreprises est d'ameliorer notre comprehension 
de l'ecologie des ped.ateurs importants (surtout les 
phoques et les oiseaux marins) et de leurs proies 
{en particulier le krill et le calmar) en Antarctique 
et dans les ecosystemes marins etroitement lies. 

HCCnEnOBAHlffi, TTPOBDnHMhTE B HACTOHmEE BPEMH ~*HO-A~PHKAHCKOfi 
PECTIYBJiilKOA ITO BOITPOCY "3ABHCHM61X H CB513AHH6IX Bil;IJ;OB" B MOPCKOfl: 
3KOCHCTEME AHTAPKTHKH 

Pe3l0Me 

OnHcaHbl BomeneHHHe KOMnoHeHTH 6HonorH~eCKOA 
nporpaMMhl. rnaBHoA 3anaqen rrpOBOAHMhIX Hc­
cne~oBaHHA aBnaeTca ycoBepmeHCTBOBaHHe 3HaHHn 
06 3KOJIOrHH OCHOBHblX XH!llHHKOB (oco6eHHO TIOJie­
HeA H MOpCKHX ITTHU) H HX ~epTBbl (oco6eHHO 
KpHnH H KanbMapoB) B AHTapKTHKC H TeCHO CBa-
3aHHblX C HeA MOPCKHX 8KOCHCTeM. 

INVESTIGACIONES QUE LA REPUBLICA DE SUDAFRICA ESTA LL8VANDO A CABO ACTUALMENTE 
RESPECTO A "LAB ESPECIES DEPENDIENTES Y AFINES" DENTRO DEL ECOSISTEMA MARINO 

ANTARTICO 

C:Xtracto 

Se describen componentes seleccionados del programa de 
ciencias biol6gicas. El objetivo principal ne las 
estudios que se est.in efectuando cs mejorar nuestra 
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comprensi6n de la e~ologia de los depredadores 
importantes (especialmente las focas y las aves 
marinas) y sus presas (especialmente el krill y los 
calamares) en la Antirtida, yen los ecosistemas 
marinas estrechamente relacionados. 
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INTRODUCTION 

South Africa carrie1i O(Jt a wide variet~ of' scientif'lc research in 

the ConYent ion arl'ia and on the ~)ub-antarct I c isl an,js. These al I 

fa.ti tJnder the BUC,Pices of' South African Scientific Committee on 

An tar ct i c Research (SASCAR). 

This; report deals with selected components of the bloloBicat 

sciences Prosramme of the South African National Antarctic 

F'rosramme. As st;ch, th<-)S~ com1~onGH1ts are of direct, relevance to 

imf'rovin~i o•.Jr und~r~>titndiml of' the status of and c.icolosical 

ret;d,ionshiP dePend<c>nt/rel2ted POPUiations o-f Antarctic 

marine I ivin9 resources and their Pre~. 

(1) MARINE HAMHALS 

Introduction 

Sci(c'ntist·:c: bss1a<d at the Hammal Re~,e,nch Institut(? of the Universit~ 

of' Pretoria SP@nd UF' to three mont.h~; each Year in the Antarctic, 

and from three to e i Sh teen nmnths at ;, ti me on Gous:h Island in 

the South Atlantic Ocean and on the ~;ub-Antarctic Prince Edward 

(incorF'oratins Marion Island), Amsterda,ri and Ker~~uelen islands in 

the South Indian Ocean stud~ins the mam~als In these re9ion5. 

Bet•m!a'n visits the~ carr'cl out tab!)rator~ and statistical anal~ses 

of material and ,fota c:o! lected. There is a I 01-1 ~;Pee i es diversity 

of' 111ammals adapted to the Antarctic and Subantarctic environm!:'nts, 
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but the few that do occur Providf~ an ideal OPPortunit~ for 

-sci.;,ntist-s t.o investi':la:te their inte1·action with thei1• environrr,ent. 

Seals 

Re,,ea:rch on various ;3-spects of the mammal fauna -- msinl::,i sea Is -

in the southern ocean~; and on the i~;1ands south of sc>l!thern Africa, 

be!:lan in earnest durinS 1973. Since then several Pro,iects have 

been completed and a number <0re st i I I in Pros1·es-s. Re~;earctl 

Priorities have been set in accordance with those of n~tional and 

international l'ro'9ramme'S, their obJective-s c:onformin?l with those 

of the South African National Ant,n•ctic F'rosrarnme, the internatio·· 

nal Scientific Committee on An tar ct i c Re·search (SCAR) and the 

inte-rnational BIOMASS (Bio Io~ i ca I Investi!:lat1ons of M..-r i nl:l 

Antarctic S~Vi>te111s and Stocks) l'ro9ramme. 

Re,sea!'t:h on the four species of trul::,i Antarctic se;ils -· the 

~eddel I, crabeater, leopard and Ross seals - ori9inal IY concentra-

ted on their spatial and temporal distribution In the l\in1cl HaiJ'k<ln 

VII "5.ea off the Fimbul Ice Shelf, upon which the South African 

Antarctic base, SANAE is situatl:ld, The results fndicat.ed th~t the 

rarest of the species, the Ross sea I, was Present in lar9er 

rHJ111ber s in that reSion than an~where else surve~ed UP to th~t 

t i111e. A lon:f•"term Project investisatin9 various a~;pects of Ros~; 

sea/ POf'Ulation ecolo9::,i, reproduction and feedin'3 was consequent!~ 

initiated. Th is r esear ctl, c: on due ted in the Pack i c:e from the 

SUPPi~ and research ship, S.A. Asulhas, is ciH'ried out annue1-l l1,J 
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durins the SANAE relief vo':1..i'Je~; each austral ~;urrimer. 

Resea-rch on different se;~I POPUiations around the sub-Antar­

ctic islands is carried out since these islands serve as 'Platfo-

rms' upon which seals breed and moult each Ye~r. Studie;;. on 

several a~;pects of the biolt>S~! of the sub"·Antarctic fur seal and 

southern elephant seal ari! being investi!i'.ated on t.E'111Perate Gou~h 

Island in the South Atlantic Ocean .;.nd on the -::;ub-Antarctic Prince 

Edwa-rd (incorporating: Harian Island) and Kc;,r<cluelen islands in the 

South Indian Ocean. 

Since 1974, studies at Gou!.'h Island have conc1mtrated on the 

behaviour, POf'Ulation ecoloS:,, an,::l l'E.'Pl'oductive ,:,h1,1siolo~lal of the 

fast e;,,:p;rnding fur seat POPUiation. This Particular POPUiation, 

whic.h noloJ rere-sents nearllal 93 Per (;ent of the world '5tock of this 

spec [es, hat; be~Jn est imwted at 200 000 and is increasing at a 

r;3t,(,! of about 16 Per cent Per i:iear. Distribution of these seals 

ar-mmd the shore of the island during the breeding season - in 

-su111mer - aPP~ar-s to be lirr,ited b)I the seal's inabilit!ill to Ph)l'5io­

lo~icalli:i resulat("' its bod!, temf>er-atur-e durin9 spells of relotivel!:1 

hi 9h -e1mb i ent temperature ex Peri enced on the is I and between 

October and Hardi. Behav i otJra l adaPtat ions (bod~ Postures and 

lac.al move111ent) which are of i nwortanc~ overcomins this 

pr ob J f!111 have bf?EJn identified. Social or<.:anization and seasonal 

chan9es in the a~e -3nd se;w:; comPo~;ition of the POPulation hove 

also been described. In addition, studies havt? been undc"'rtaken 
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on POPUiation d!:1na1r1ic characteristics and reproductive Ph!:lsiolo!:l";,i, 

ln1,1esti!lations o-f the -fur seal POPUiation at Harian I-sland 

started dtJrin':I 1 1J73 and soon indici.i=ted that two -fur 5P.<~I species 

were interminSI in~! and possibl!:1 interb1·t~edin9 on the island. The 

in it i a I stud!l on the abundance, distribution and annual C!:lcle o-f 

-fur seals wa,s there-fore fol lawed b::i- an investigation of the 

ecofog/cal and 9enetic separation of these species. Consider ins 

that the Prince Edward islands iire one of the onl!:1 ti.,o localities 

where both 5Pec i e1~ breed, the results of this stud!:! were of 

ill'1Portance to the understandins of the mechani~;ms i.,hich 11',ake it 

possible -fiJr related srecies to co:-e)(ist,. 

Re~;earch on the elephant -aea[ F'OP-ulations at Gou';!h, Harian and 

Kersuelen islands (on the tatter in co-ordination with France) 

COll'IPonent of activities on the sub-Antarctic 

islands. These in1,1esti9'ations be9'Bn durins 1!J73 and indicate a 

decrease of 5 to 11 Per cent Per !:lear in the flOPulations at 

Mari on (4 500) and Ker9'ue I en (118 000) islands. This trend 

aPParentlY result~; fr-om comPetition for food i.,ith fishing fleets, 

althou9h social factors, resultin9 fron1 differ-ential chan9es in 

bul I and cow nu11'1bers, also be of iw,Portance - the latt,er 

aspects is be in~ i n1,1est i !'lated. 

The acti1,1ities of elephant .an,j fur -.;eats i.,hen ashore at Mar-ion 

Island to breed or moult ha1,1e an imPor-tant effect on the nutrient 
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and ener9\J c1o1cles of the Plant and invertebrat'1' co111111unities of the 

adjacent coastal Plains, This effect is Iha in I !:I throu9h trarr1P I i n!il 

and enrichment b~ manurin!:I. 

these influences. 

An attemPt has been made to <i.Ulitnt i fy 

The lon!:l-ter-111 111onltorin!:I of these seal POPUiation~ tlnou!:lh an 

intensive te!i"-Elin!:I Pro'!:lram111e is Providin'EI information on local .and 

lar9e--scale (inter·-island) distrit,utlon and movement of seals, the 

a'!:le of ~•exual maturit!::11 longevit~ and n1ortal it~ pat.terns. Enviro-

nmental variables of illPortance in the habitat F>refl?rence,-s; of 

these ~;F'ecies for-111 an i111Portant component of the inve-sti!:l.ation, 

Ni Id Cats 

Host of the exotic mammalian SPeC ies introd1Jced onto sub-·Antarctic 

i-slands throu!:lh human activitie-s h<.we had a deleteriou-s effect on 

the islands, 'par"l::icularl~ on their birds, 

An rnve,stisation into the influence of the cat POPUiation on 

Harian Island was initiated durin• 1974. This indicBted th~t 

aProx imatel!::1 600 000 Petrel-s were bein9 ki led annual l:::i b!::I the 

feral or wild cat, POPUiation, ..ihich was est1n,a:ted at BPPr!lxi11,atel!,I 

2 000, The hi !i'h rate of annua I i ncre,ase (17-23 per cent Per 

~ear} of this cat POPUiation cotJld eventual l!::1 have resulted in 

the burrowing Petrel f~1un.a of the i !; I and be i n:l exterlfl i riated, so 

n,ea.sures were talr..en to control the cats. A biologic~! control 

factor was introduced du1· i n!i' 1977 which wa'S -succe-s;-sfu I in rE-duc ins: 
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the number of cats to about 600 in 1983. 

Hice 

House 111ice were introduci:-d to Marion Island throu"lh seal in!~ activi--

ties. Genetic studies -suS"Ele-st that the present-,::la1:1 mau'!.e f'DPulation 

ls of Scandinavian orf"lin. Studies of the feeding Patt1:>rns of 

these mice indicate that the::i feed mainl::i an invertebrc1tes. They 

are widely distributed around the periPherY of the island, 

seasonal in their breedin':I activities, and we! I 

sur·"ive und~r the preva1 I in!'! environment.al conditions. 

adapted to 

Informac-

tian on the popu)..itian ecolo':1::i and its interaction with the fauna 

and flora of Har ion Island is now being analyzed. 

C.:l SEABIRDS 

Introduction 

ReseBrch on seabirds within the SotJth African National Antat'ctic 

Pro9ramme is carried out b::i the Percy Fitl.F'atrick Institute of 

Africsn Ornithology, Universit::i of Cape Town. The SCUPe of the 

wor-k is Pl'im.arilY ec:olo'Slic.g.1, aimed at an improved understan,jin~i 

of how seabirds contribute to the structure and functioning of 

ecos"=lstems. 

South Afr icd's F·r ince Edwi3rd islands a.nd the seas around the 

countr~'s continent.g.l mainland support some of the mo-st abundant 

Pelagic seabird POPUli3tions found an~where in the ,mrld. The 
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countr-'J is wel I Pla-r.e,:1 etnd e9.uir-fled tr:1 t1'-J,.e a- maJor sh21rP in the 

int.ernatlonal re~;pc111sibillt.~ for iiG!ein,;i thetl t.hr.i:'il? bi1·ds ,;.ontinue 

to thrive.• 1,,1hich depends on thE> !'.i-t~tl!' of thlll l!'COS!:lste!Tl!i of' ~hic:h 

the birds .;ire an 1nt@\Sral part. Han nmeds to c>>tP!oit thE> 1•e-§jources 

of' thP.'$1:! ecOli!:IO>Lems. but, ~hou!d du liO onl'.I within certe.1n bounds. 

Ecol~~ica! ilt.udie~ of Pelagic seabirds c~n hel~ de~ermine these 

bound~. 

A se,;;:blrd mal:I be .:JP.line,.1 as. onl?" that obtains it.s food f-:-011 the 

il@.!, f11•asdho 1tF>e..'!lkin\:l1 s.eablrdii ma~ be ar1·,rmSed ecolosli(;!!lhl as 

inshure, offshore or Fal~o;iic s~ecies, Anon~ the ins~ore birds ~re 

th@ col'!l'!<Jr.snts and !:11.dls, 1o1hich sc>lda111 move out o,f si9'ht of land 

and nor111al !11 ru,ot.t. a!ihor~ a\ ni9ht, Th@ 3cmnie-ts iUli:' t.::.iPical 

re~rvsent$tlves oF the pr~da~in~ntl~ ~ish-~atin~ of~shore seabirds 

wh ict, tend not t.:, r!!lh!IF./ t,i..~ond the i:(:)ntil'lll!'!'ltjll adh, F'ii!la!51lt 

-seab,jp,:'lf:; c.an I ive for man!I i,,onlhs far from land, obt<llin 1nil their 

food frart, t.h@ 01ri.on st.a, The al~;it.rosses1 charac:ti?ristic inha-bi­

ti:mt.!'a oft.he Sawth':'rn llce,;;i.n, belon!i to lhi!i c.o,nmunit~. Nore thou1 

half thlo' 'iieab!1'ds. f'ound in South Africi!n watel's belon!I to the 

p,1:11a!llic <truup, 1110,st. of' I.those :lle1t1b~rs onl~ 3o a~ho;e to breel!'.I on 

r-P.moti.i u.ceanlc isl..-rHJs, 

The seablrth> of" t;iw world :omPri1e son:e 250 speciE.>'it of which 

.about 65 are fCJund in South Af'1,ican wa-t,l:'rs. However-, onl!i lJ 

SFet::i@s br-ee-d 1.1i1.hin South t-lif'ric:an t61rt•itor'1, ex:r:ludin~ the 

aub-Ant,uctlc: a~~.i.nic island1; of 1'4-a.rion and f'rinc:c> C:,;fi..ard, and 
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none of the-se belon1::1s to the Pela-Sic r.:om,r,unit~. 

species breed at the Prince Edward 

Pela-Sic. 

South African research 

In contrast, 26 

South Afr i can research on pelaSic seabirds in the Southern Ocean 

is carried out mainl~ in four areas: the Prince E,jward islandsi 

Goush islandi the Bensuela CurrEc"nt re~ioni and that Part of the 

Southern Oc~an bounded bw latitudes 30-70 Sand I on9 i tudes 10 W 

ta 40 E. 

Research i s Pr i mar i I Y a: i med at, an i n1P roved 

understand i n9 of how seabirds contribute to the structure °'nd 

functionin9 of eco5~stem5, The continued Possibi I it~ for exPloi-

tat l on t"!~ man of renewable natural resources, such as fish, 

deP~nds not ant~ on the rate a:t which the~ are exploited but on 

the maintenance of the ecoswstem. Thus, much of the ,jirection of 

South African seabird r@search is aimed a:t underst;,ndins the 

ecological roles of seabirds as to~-order Predators, either of 

Pela~1c shoa:f ins fish, su~h as Pi I chards and anchov~, fn water5 

around the southern Afr 1c:an subcontinent, or 

in the Southern Ocean. 

Birds of the Prince Edward islands 

of I<.!' 1 I I an,j s~iui,j 

.albatross(..;-~, ~,ku-2-s, gu/ r~, and terns are a1nt1n:l' 

the wide variet~ of seabirds encountered when vo~dgins south~ard 
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from Cape Town, Most of these birds - also the sheathbi I ls and 

cor1riorants - breed on islands in the Sub-antarctic ocean. AP art 

fron1 occasional lower latitudes and a few true land 

birds> the avi.an co~1munities of the i-s I an,js are exc I us i ve I :1 

n,at· i n1-L The sPecies ar('c' either ocean-feeders or are dependent, a:s 

~,cavenser-s and Pr-e,:latal's, an other seabirds. 

Some of the lar!3'est bird colonies In the world are to be 

found on sub-Antarctic i ~;lands. 

coast.a! slopes, cormorants and 

I a!'9er a I batrosses the h l Sher, 

hone~comb thi-~ inlc1nd surface with 

F'en9u in-;.; u-sua I I y OCCUPY the 

~lbatrasses the cliffs, 

flatter 1:lround, and Petrels 

their nest-burrows. Harl on 

Is I and harbou1•s about one ni i l I ion t,reed i n!o' Hacaron i Pen9u ins, and 

a-bout 500 000 breedin~ King Pens:uins, account.ins for some 10 and 

30 Per cent, re:;pectivelY, of the wor-1,:1 POF'Ulation-s of these 

species. 

What accounts for this Sreat abund;rncP. of bird I ife? Birds 

need a stable, sol ld surface on which to lay and incubate their 

ess:s and rear their :1oun!3'. Nowhet'e is the proportion of sea ta 

land 91'ea.ter than in the southern hemisphere behieen latitude-s 40 

and 60 de9rees S. This vast oceanic area is ver~ Productive -

e-s;pecia11Y in the !'(~9ion of the Antarctic: Polar Front where cold 

surf'ace water from Antarctica meets and sinks below the warmer 

waters of the ·;.;ut,-Antarct I c providins food for ll'li 11 ion~, of 

seat, i rds, Hast of th€! s.ub-Antarct1c islands are situated in this 
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r~-.1 ion. 

Reff.'rence to thP. bi r,:J5 5 i 9hted on the Pr i nee Edward is I and5 

was m.ade bl,! C.aPtain Cook in 1776, 1,,1ho mentioned ~,eein-.! 1 Pen9uins 

.and sha9's, the former so numerous that the rocks seemed covered 

1,,1ith them as 1,,1ith .a crust". Harris, a shiP 1 s en~ineer and s~aler, 

n,ade the first det.ai led observations r)f the birds on the islands 

in 18:32. Ad,jitional inform.at ion wa5 collected bY members of the 

in 1873. No further ornithological records Cha_! .1 enser ex Ped it ion 

were made unt f I the South Afr ic;to annexation of the isl.3nds in 

The Harian !5land eCD5!::lste~ 

In a descriPtion of the ve!>f:.'tation on H<5crion Island siven more 

than 200 !:I ear~• a9o, it was stBted tt,-3t the ,. I ants are Prob ab I !::I 

espec i a I I !:I I uxur i ant beci'J.use of B surfeit of the duns of' numerous 

s.eab i rds. About 10 !::l0ars ago, a lnn'3-tern-, research proJect was 

initiated b!::I SASCAR, aimed at determinins the roles of birds in 

ecolo':lical Pr·ocesses affectin~ the structure and functioning of 

the terr-estr ia f ecos~ste111 a·t Har ion Island, mnre Part1culacrl!cl to 

determine the amounts of essenti.al nutrients transfe1Ted b!::I birds 

from the mr.1rine ecos!clstem to, and within, the terrestrial ecos!cls­

tell"I. 

Carcasses, fe~lhers, e!':19'.s ,md 9UiUHJ are the mil in ='Yr an 

Products introduced into the 1sl.and's ecos~stem. Of the 26 bi rd-:=; 
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~;Pecies which t,J'eed on H.arion Isdl.and, re~;earch was re~tr i cted 

durins! the 1970's ta the rl?lativel!::1 conspicuous, lars!e and 

surface-nest ins! s~ec i es. These co111Pr i se .about 1,S ,ri i I I ion birds 

of 16 species, The balance of the known breedin9 .avifauna, 

consist in':! of 10 ~;pecies oT s111al I retrel'S which nest under'!:lround 

3nd· are 111ainl!::1 active nactur11al I~, are now beins' studied, 

The results to date ~;how th.at birds ~;i9nificantl!::1 affect 

virtu~I ]!:I al I Parts of the islBnd's eco5!::lstem. The nutrients 

introduced, rec!:lc!ed and distributed appear to be crucial for the 

maintenance of 111an!::I vi tel Prl)CeSSl!'S, The amount of nitros!en 

alone introduced annuall!::1 b!:I avian carcasses, 111.anure, es!9-s and 

feHthers is about 56 k~/h.a or aproximatel!l 12 Per cent of the 

tot.a I content of n i tra~r.m in the Plant matter (above .and below 

9round) of the lsland's I ow-.a It I tude vesetilt ion, The is]and 1 ,s 

soils are inherent.I::, deTicient in nitros!en. 

Avi,m ProdtJCt:s deposited annual l!::1 on Mar ion island are of the 

or·der of 32 000 tones of fresh ,guano, 500 tonnes of fE'ather-s, 350 

tonnes of dead birds and 200 tonnes of e<;1gs., 

contain <!nough ener'S!::I to drive a sn,a.11 111otor 

The e9!:ls 81 one 

car ei9ht ti~es 

around the world, or sufficient ener9!:I to susta:in 13n active hu•,an 

bein~ for 300 !::lear,s, These ca I cu I at i on:!i take no account of t.he 

input of hundreds of thousands of burrow-nest i n!:I Petre Is, 

Seabirds have .a Profound influence on the island's vesetation, 
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Suano and other ferti I izin~ Products Promoting luxu1·iant 9rawth 

of Plants, as r<~corded E>arl i1;1r, Do the other hand, the stead!J 

tramp of P@n9uin l<.i I Is Ye~letation along resular routes, leading to 

soi I erosion. In Places the birds eyen erode bare rocl1-. After 

rain, which fal I~; almost dai IY, the sea a-buttinsl on the 11'!:SJor 

colonies of breedins PenSuins is stained with slt;sh and eroding 

soi I. Yet this erosion is part of a c~cle returning material to 

the sea, enrichins inshore waters an.-:l Promoting the ProdtJl'.tion of 

food for ar1imal'!i which feed close to the coast. 

Birds indicate cha-n9es in POPUiation of Prey 

The Conyention for the Conseryation of Ant.arr.tic Marine LiYinsl 

Resource'!. (CCAMLR), of which South Africa i'!l one of the contracting 

nations, defines these resources a-s al I SPl!'cies of" I ivin9 o,·s;,,nisms 

found south of the Antarctic Polar Front. It thus recosnizes the 

interdePend@nce of al I components of the Antart:tic marine 12cosy­

stem, not onl!.1 the exploitable ones. 

The Antarctic ecosystem differs from other n,ar i ne ecostfstems 

in the dominant rote occupied by !-(.rill in the food 1.1eb. The term 

"kr i l I" here is used ta describe Pela.!3'ic, shoal ins: crustacei:lns 

g'.!neral I~, not 1uerelY the euPhausi id EuPhau~;i_a suPe1·ba, The-se 

~;mal I shrimP-1 ike creature'!. comprise a large Part of the zooPlank-

tan biomass, and are the main food item contributinS- either 

directl~ or indirettl!a!, to the diets of man!J seabirds, e~;peciall!:! 

certain penguin species. Significant changes in POPUiations of 
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krill, which ma~ be caused b:1 ,nan's e:,,;Pl!)itation of them, are 

I ikel!:1 to affect the POPUiations of man!.I aniniats, includin-el 

seabirds, further UP the food chain in the So1Jthern Ocean. Current­

l!:11 the overal I c:onsumPtion of kri I l b::io seabirds Probabl!.1 aPProxi-

111at!o'S that of either seals or wholfJS. 

Si nc:e the f'I' i nee E:,jwal'd i ~; I ands harbour a sub:stant i a I fll'OPor-

tion of these seabirds, South Africa chose to stud!:! sel!?cted 

sl"ecie-s in this area with a view to usin-s then1 for n,onitorin9 an::io 

future cha:n!:le-s which 11,i!ilht o!;cur in kr i 11 POPUiations, This 

1•esearch lncorPoratl!-s thrGi!f.! coll'IPDnents; first, deter,ri i nation of 

the dill'ts of the diffF?T'ent -species, including seasonal and annuat 

variationsi secondl!.i, dll'terll'lination of their ener-S!::r reciuirements, 

which var::io 

s;tylesi and, 

frot11 sPP.Cies to species; accordin!il to their I ife 

thirdl!.i, ll'IDnitorin~ of their number-s; and breedins 

success, Sill'li lar, but less intensive, studil?s are also bein!:I'. 

carri~d out b::, South African scientists at Gou9h Islan,j. Tt1 i -s 

work. wi 11 Provide the infcnm,~tion neP-dr:>d to understl!:nd the 

r~llation~;hiP the population d:.,namic~; of the,se selected 

secies, chiefly Pen~uins, and of their Pre::, , mainly 1--:.rill and 

Studies of birds at sea 

Wherco' do the n,i 11 ions of birds which breed a-t the Prince Edi.Jard 

islands abtair1 their F>re::i? 1-lhere do the!::r feed, and an i.Jh.at, when 

not br!o'P.ding? How imF>ortant are thP. seas ar-ound South Africa far 
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Pela~ic seablrds, inc!udln~ POPUl3tions which breed at the Prince 

Edward islands? Do these seabir,j";> consurrie si-Snific:ant ~tuantities 

of resourcE.>s exPf<JitP-d b1,1 man? Can the distrlbution of birds ca,t 

sea be used to Predict Pec:ul iar oceano-sraf'hic conditions, Perhaps 

associated with concentratlons of the birds' Principal PreY t~Pes, 

for example krill and fi!ih, which are also exF'loited b1,1 men? l-lhet 

ef'fects do man's exploitation of marinii' rP.$CJ1Jrces have on Pela9ic 

seabirds? These and a host of other ~uestions can onl':1 be answered 

f1JI IY throus:h stud1,1ins birds at sea, 

One Particular Project of the international BIOMASS p1•ogra1J1me 

accordin!i"l':1 aims to i111Prove current estimates of the amount of' 

kr i 11 consumed at sea b1,1 the ~vian communit':I of the Southern 

Ocean. South African scientists are ta-kins an ac+,ive Part in 

this F>ro"'fram,ne, Providing information on the densities of birds 

and of their food re"lu i rements. For this res.earch South African 

,scienti-sts have avai I able to t:.her11 two 11,odern, deep-~,ea research 

-shiPs, S.A. ASulhas and Africcma, SUPP'orted b!:I a nurr,ber of s1r1,:-l ler 

vessels, fixed-wins aircraft and hel icoPters. 

Thi,s form of ornitholo~!ical research is Part of a fairl':1 

recP-nt development in international science. It refl<;!Cts. modern 

conservation standards. which rec:ru ire that the state of the 

eco!!.Yste111s as a whole, not ml!-re Ill the effects of e)(Floitin!i" 

resources, ~,hou ! d be tal<.en into account b1,1 mana~ement authorities, 
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Idsntiftc~tlcn Eeruice at the Port Ellzateth HusfiUffl in 1983 ta 

cat.er for tilt!" needs. of those South!i!rn Ocean biO)oSist.s; sLHh+!ni:, 

tcF v71.-dator-s, n-sPec:l.rl IJ,1, seals <!"nd $~.;;birds. 

The initial ta-..te:.. ;;d' the Ser-·...-ice is. to a-...semblu t:OfflPreh_ensive 

collectio11,e; of suitable ref1Uel'1t1P. rrr.!!te:r-la!, ,-artic:u!ar-1::,1 the let-5!. 

di9er,,tible Pert. oc- fishe--s, squid!; arid r:rwst.-tce-ans1 whii:ti f'oi-R1 t.he 

bulk of 

mater l.a 1 

Fresh 

and suPPlr.:nJien'tr.>d wi"'.:.h 

ll'lati:riB! extr-ilt:lEd ft'offl ~;peci.-,ens hald in ccillectlon-s in South 

Afr- i c,3 or abroad. These referenc~ col feet inns wl I I consi!;t 

Pl'im:at'il:i of fish e..!lr stnne5, or utol rths, s'lul,::1 mandible!i or 

be-aJ.:.s and c.t·us'4.acean exo'llkele'tans, 

OtcJ iths1 c.alr::are-ou-s stT'wct.ure!> found iti. the i11fle!'1" ear' of' 

ne;nl=1 all f"1s'1 with born, ,1<.P."IP.t,nns (tel11m;.t f'.stlesi var!J suYfic­

ientl'cl to be ldef'tH'!able to s,P.eci::;.i; in fl'1D'!,.t. instanc~-s, even wh~n 

eroded 3fiShtlw bet s·L,ln,ach acid, 

S'luid beaks, 

Per-rot, ~re r::oirr<>osed of' ctdt in 

•::liee-st.lun.. Tho identiftcation of squlr1!i from their bmaks. i11 a 

CCHi1Parat1v-elJi1 nr,w fie:d~ lia,it9'd somewhat b~ the innate difficul­

t-le;;. of S"luid -t.nrnnom'JI .;and rtari-'-s inatd Ii l!J to carlwre uso?f'ul 
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(3) SEAFOOD OF SEALS AN[1 SEABrnllS 

Introduction 

Research aimed a.t a cr)mprehensive undc.,.rs1:,cJndinS of Soutlu,rn Ocean 

food webs and the inte1·.action beti.een Pred.ato1·s and Prey i-s an 

i IIIPortant 

research .around M.ar ion 

Southern Oce-an, 

RePort on work 

Part of the South 

and f'r i nee Edward 

African bioJoglcal 

islands and in the 

As Part of the ecolosical stud:J of seats and seabirds in relation 

to their environment, ~ork is focused on their diets. Some of tt1e 

bird species are Potential indicators of the avai/abl1it:ci of 

their m.ajor Pl'e~, Particul.arl::J squid .and krill, and it i-s ther•efore 

irlif'ortant to st1Jd(1 their feedini~ habits. 

Information on the diet~, of these Predators is derived al1T1ost 

en-t,irel!l from the .anal~sis of stom3ch content~ collected from 

I ive oimal:Ei with the .aid of ~;tomac:h f'UlrlPS1 or froir1 c.ar-c:a~;~;es. As 

marine Predators disest their rop id I !:I and efficientl:ci, 

intact items are rarel~ found in their stomachs and the identiff-

c;;t, ion of 11rost Pre!.! it!i.>111!:, must be based on the le-:;s dii~estible 

The SPecial ized nature of such identifications is fl'-.3<Jments. 

9enera I I !:I outsid("' the exPer1en1.:e of tho<;e concerned with m()l'l"' 

tradi anal t.axanom!:I of f>re::ci 'all'OUF'S, and their normal ref~r-ence 

mater• i a r is o-ften i 11-·su i te-d to ttie Purr•os.e. 
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especial Jy the larser forms. However, identification to senus is 

Po-s~;ible ;.nd, with some lac:;.! knowled'9e, often ;.I-so identific;.tion 

to SPl!!C ies. 

The most i11wortant crustacei)ns are eUPhatJsi ids., a1r1PhiPods and 

COPePod-;;., Their identific;.tion is usuatl:.i based on traditional 

feature-;; such a,s t,he structure of the aPPendases, mouth Parts and 

cari!Pace. 

Wlth these r(~searr.:h tools, the Pre?:! Identific~tion Service 

aims to identif:.i all Pre:.i item,s to the loi.iest possibl@ clas'Sifiable 

level and eventuall!j t.o ProvidP. e~ti111ates of the oriSinal bod!:! 

size an,j mass of Eiach ite111 consumed, usins aPPrOPT'iate len'::fth to 

11,ass re I .3:t i ansh i PS derived from refe?rence sroec i n,<?ns. 

Altht>uSh the Service at the Part Elizabeth HusPull, is intended 

Primari Jy for the use of South Afric~n researchers in the National 

Ant~rctic Pro'3ramme, aPPI ication"S for identifications from other 

biolo~ists both in South Africa and abroad ;sre welco111e, since such 

identifications Pl'OYJde useful comf'arative in<f'ormation. 





T.G. Lubimova 
(USSR) 
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RESULTS OF SOVIRT 1NVESTIGATIONS OF THE DISTRIBUTION 
SQUIDS (OEGOPSIDA) IN THE SOUTHERN OCEAN 

Abstract 

SC-CAHLR-IV/BG/18 
1985 

AND ECOLOGY OF PELAGIC 

The USSR has carried out a long-term irrvestigation of 
the distribution and ecology of pelagic squids 
(Oegnpsida) jn the Southern Ocean. In 1965-1977 a total 
of 326 squid specimens were collected at 124 stations 
with sampling by 1nidwater nets. 125 specimens of that 
total were identified as Brachioteuthis riisei. In 
recent years (1978-1984) the collection was increased by 
two or three dozen specimens mostly identified as the 
little-studied Alluroteuthis antarcticus (family 
Neuleuthidae). 14 species of squid are considered to 
inhabit permanently the Southern Ocean. They belong to 
9 families (13 genera). The pelagic squids are very 
seldom caught by fishing ne.ts in Antarctic waters and 
data on squid beaks taken from sperm whale stomachs were 
also considered. 

Up-to-date descriptions of all fourteen species are 
suggested. Where data are available the description 
includes geographical distribution, habitat, stze, food 
diet and position of a species in a food web. Such 
description is also suggested for M. hamiltoni, the data 
on which come only from beaks found in sperm whale 
stomachs. All species are divided into three major 
groups in accordance with their habitats 
tropico-subtropical, natal and Antarctic types. 

In view of the absence of squid be.aka in the bottom 
sediments in the Antarctic, two hypotheses are 
suggested : all squids migrate to the Antarctic in the 
sll.Illiller seasons from the sub-tropical and notal areas, or the 
abundance of c:he true meso- and bathypelagic squida is 
very low. 

It is proposed to concentrate future research on squids 
0 

in the w~ter~ of high bioproductivity south of 60 S. 

RESULTATS DES ETUDES SOVIETIQUES SUR LA REPARTITION ET L'ECOLOGIE DES 
CALMARS PELAGIQUES (OEGOPSIDA) DllNS L 1 OCEAN AUSTRAL 

Resume 

L'URSS a mene une etude A long term sur la repartition et 
l'ecologie des cal.mars pelagiques (Oegopsida) dans l'ocean 
Austral.. En 1965-77, au total, 326 spCcimens de caimars 
ont ete preleves a 124 stations par echantillonnage a I'aide 
de filets mesopelagiques. Sur ce total, 125 sp~cimcns ont 
CtC identifies comme et.ant de l'esp€ce Brachioteuthis riisei. 
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Au cours des derni~res a.nnees (1978-1984), la collection s'est 
elargie par le pr~levernent de deux ou trois dDuzaine s de 
sp~c imens identifies pour la plupart comme faisant partie 
de l'esp~ce peu etudiee Alluroteuthis antarcticus (famille 
des Neuleuthidae). 14 aspeces de calmars habiter.aient de 
manitre permanente l'oc~an Austral. Ces especes appartiennent 
a 9 farailles (13 genres). Les calmars pelagiques ne sont que 
tr~s rarement pris au filet dans les eaux a.ntarctique s et 
les donnees provenant de s bees de calmars trouves dans les 
estornacs de cachal.ots ont. egalement ete etudiees. 

De s descriptions tr~s recentes de toutes ces quatorze 
especes sont suggerees. Dans les cas ou les donnees disponiblcs 
le pcrmettent, la description comprend lA repartition 
geographique, l'habitat., la taille, le regime alimentaire et 
la position de l'esp~ce dans la chaine ~limentaire. Une 
description semblable est egalement sugg~ree en ce qui 
conccrne l'aspece M. hamiltoni, pour laquelle les donnees 
ne proviennent que des bees trouves dans les estomacs de 
cachalots. Toutes les especes sont rep~rties en crois 
groupes principaux selon leur ha~itat; type tropico-suht:ropical, 
type notal et type antarctiquo. 

Etant donn~ l'absence de bees de calmars dans les sedimants 
de fond en Antarctique, deu., hypotheses ant ete avancees: 
tousles c~lmars emigrent en Antarctiquc au cours de la 
saison d'~te, quitta.nt les regions subtropicales et notales, 
ou bien l'abondance des calmars proprement mesa- et 
bathypelagiques est tr~s faible. 

on propose de concentrer les futures recherches sur les 
calmars dans les e a ux de haute bioproductivite au sud de 
60°S. 

PE3YnhTATbl COBETCKHX HCCJJE,llOBAHHR no BOnPOCAM PACTTPOCTPAHEHHfl: H 
.9KOJIOJ:'HH IIEJIArJ.NECKYIX KAJlbMAPOB (OEGOPSIO.i\) B m<BOM OKEl\HE 

Pestm-1e 

CCCP 6b1Jla npoBe~eHa ~onrocpoqHaff nporpaMMa 
HccnenoBaHHfi no Bonpocy pacnpoCTpaHeHHR H 3Ko­
nor»H nenarHqecKHX Kanb MaPOB (Oegopsida) B Khtc­
HOM OKeaHe. B 1965 -1977 r.r. 6bl.1TO co6paHO B 
o6~e0 cno~aocTH 326 oOpasuoB KaJ1bMapos tta 124 
CTaHUHRX npH OOMO~H cpe,a;HernyOHHHblX TpanoB. 
125 o~pasuoB H3 o6~ero ~Hcna 6b1Jlo onpeneneHo 
KaK npHHa,a;ne~alD,He 1< BHnY Brachioteuth i s 
riisei. B He,D;aBHee Bpe MR (1978-1984 r. r .) Kon­
neKUHR 6b1.Tla nononHeHa ,a;ByMfr HIIH TpeMrI ,D;IOl!CHHaMM 
o6pa3UOB, onpeneneHH~X B 6onhlllHHCTBe cnyqae B 
KaK npHHa,a;ne~ a mHe K ManoHsyqeHH OMy BRn y Allu­
roteuthis antarcticu s (ceMe~cTBO Neuleu~ 
dae). CqHTaeTCR, qTo 14 BH.nOB 1<aJ1bMapo B nocTO­
HHHO 06HTaeT a !O>KHOM OKeaHe. OHH npHHa~ne~aT 
K 9 ceMencTBaM (13 po,a;aM). nenarHqecKKe Kan&­
Mapb! O"CieHb pe,D;KO BbTJTaBJ1HBalOTCR. Pbl60J10BHblMH ce­
TffMH B BO,a;ax AHTapKTHKH; 6btllH paCCMOTPeH~ TaK­
:.1ee ,naHHble no 1<J110BaM i<aJTbMapoe, HaH,a;eHHblM B JtCe­
nyAKax KamanOTOB. 
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Ilpe,rvraraffiTCK HoseAnme onHcaHHH Bcex qeTE;it)Ha.ll­
rr.aTH BH~OB. fiPH HanKtrHH COOTBeTCTBY~X ~aH­
Hf:ilX OUI-ICaHHH BKJIIO\JaH)T B eel.SH reorpaq>H'-leCKoe 
pacnpe nenettHe, MecTO o6HTaHKH, pasMep, nHme­
BoA pe~HM M noJio~eHKe BHA3 B Tpo¢Hqec~OH uenH. 
no;c;o6aoe onHcaHHe TaK*e npe.r:,,naraeTcH H ~nH BM­
Aa M. hamiltoni, ~aHH~e no ~OTOPOMY 6WJH nony­
tieHN TOJibl<O no KJII0BaM, Ha.R,D;elHU,IM B :)!(eJly;c;J<aX 
KamanOTOB. Bee BH~N pa3~eneH~ Ha TPH OCHOBHHe 
rpyrmN B COOT.BeTCTBHH C HX MeCTOM oOHTaHH.li: 
Tp0nH~eCKO-cy5Tp0rrlf'IeCKHe, HOTanhH~e H aHTapK­
THtieCKHe. 

BBH,D.Y OTCYTCTBK.R: KJllOBOB KaJ1bMapoB B ~OHHWC OT­
no~eHH~X AHTapKTHKH npeMaraffiTCH ABe rHnOTes~: 
Bee KaRbMap~ MHrpHpyIDT B AHTaPKTHKY BO apeMH 
neTttero nepHo~a HS cyOTPODH~eCKHX H HOTa nbHblX 
06JiaCTe~, .n:e:oo 'lHcneHHOCTh noM.HHHO Meso- H 
6aTKnenarHqe CKHX KanoMapoB RBJJRe TCR BeCbMa 
HM3KOK. 

Ilpe.nnaraeTcH cocpe.n;oTo~ffTb 5y~YmHe Hccne~oBa­
HH~ KanbMapoB B sonax BNCOKOA 6Monpo~YKTHBHO­
CTH, K ~ry OT 60 ~.ID. 

RESULTADOS DE LAS INVESTIGJICICNES SOVIETICAS SOBRE LA DlSTRIDOCION Y 
ECOLOGIA DE LOS CAU\MARES PELAGICOS (OEGOPSIDA) EN EL OCEANO AUSTRAL 

Ext.racto 

La IJRSS ha llevado a cabo investigacioncs a largo plazo 
sabre la distribuc16n y ecologia de los calamares pelagicos 
(Oegopsida) en el Oc~ano Austral. ED 1965-1977 se 
recolect6 un total de 326 especimenes de calamares en 
124 estaciones con muestreos hechos por redes semipelagicas. 
De dicho total 125 especimenes se identificaron coma 
Brachioteuthis riisei. D,u:ante los 11lti111os ai'ios 
(1978-1984) la coleccion se aument 6 en dos o tres docenas 
de especimenes la mayoria d~ los cua.les han sido id.entifi­
cados coUIO los poco eatudiados Alluroteuthis a.ntarcticus 
(familia Neuleuthida.e). Se considera que 14 especies 
de _cala~ares habitan el Oc~ano Austral permanentemente. 
Pertenecen a 9 familia s (13 g~neros). Los cala.mares 
pel6gicos son capturados muy raras veces por redes 
pesqucras en las aquas antarticas y tambien se considera­
ron los datos sobre los picos de cal.iJOa.r obtenidos de los 
est6inagos de ballenas enanas. 

Se eugieren deacripciones actualizadas todas estas 
14 especies. Donde hay datos disponibles, la descripcion 
incluye la distribucion geografica, habitat, tamafio, dieta 
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alimenticia, y la ubicaci6n de la especie en la red 
alimenticia. Tal descripci6n tawbi~n se sugiere 
para M. hamiltoni, las datas sabre las cuales s6lo 
se abtuvieran de las picas halladas en est6magas de 
ballenas enanas. Tod.as las especies quedan divididas 
en tres grupas principales segun sus habitats: tipos 
tropicales-subtropicales, notales y ant&rticos. 

En vista de la abundancia de picas de calamar en los 
sedimentos de fando de la Antfirtida, se sugieren dos 
hip6tesis: todo calamar ernigra a la AntArtida en las 
temporadas de verana desde las Areas subtropicales y 
notales, o la abundancia del verdadcro calamar 
mesopelAgico y bathypelagico es muy baja. 

Se propane concentrar las investigaciones futuras 
en las calarnares

0
de las aquas de alta bioproductividad 

al sur de los 60 S. 
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Less is known. of. the squids of the Southern Ocean than all other 

groups of marine animals which usually occur in this vast region or migrate 

into Antarctic waters in warmer seasons. This gap in our knowledge of the 

group of Antarctic pelagic cephalopods seems to be due to the fact that 

they are rarely caught by fishing gear and the ma.in material available for 

examination by specialists is represented by samples from the stomach 

contents of sperm whales taken in the Southern Ocean. The samples 

collected by such indirect methods consist primarily of bea~a, sometimes 

fragments of bodies, or very rarely intact speci111ens of squid. Because of 

rhis, it is difficult not only to study the biology and ecology of squids, 

bnt even to identify species found in the stomachs of sperm whales. 

A total of 326 specimens of Antarctic Squids were collected at 124 

stations with midwater hauls in the Southern Ocean during studies carried 

out by the Soviet Union in the years 1965-1977. Of that total, 125 

specimens from 42 stations -.,ere identified as Brachioteuthis riisei 

(Fiiippova, Yukhov, 1979). In recent years ( 1978-1984), the collection was 

increased by two or three do%en specimens taken during Antarctic 

expeditions carried out by VNIRO and AZCherNIRO in certain areas of the 

Southern Ocean. Most specimens were identified as the little-studied 

Alluroteuthis antarctic us (family Neoteuthidae) and as a result the first 

description made by Odhner (1923) was completed and the identification 

description of the genus Alluroteuthis and falllily Neoteuthidae was changed 

(Filippova, Yukhov, 1982; 1983). 

Although squids are not often found in the catches of pelagic 

fishing gear, the collected data provide a general idea of the spatial 

distribution of species in the Southern Ocean, In turn, the analysis of 

data on the distribution and feedin~ habits of the aperm whale, the 

principle consumer of squids, and material on apatial and quantitative 

distribution of major food species of squids (m.esopelagic fish) indicate 

certain ecological characteristics of this group of nekton animals. 

Pelagic aquids from the sub-order Oegopaida are widely distributed 

in the Southern Ocean, ~s ia already known, in contrast to the meridional 

distribution pattern of species of the sub-order Myopsida, representatives 

of Oegopsida are characterised by a latitudinal distribution pattern, their 



- 84 -

habitats being confined to latitudinal climatic zones of the World Ocean 

(Zuev, Neala, 1971). Analysis of the available data indicates that the 

group of oceanic squids in the Southern Ocean has the same pattern of 

distribution. This regularity in the distribution pattern of sqnids in the 

latitudinal climatic zones of the ocean is in full agreement with 

principles of zonation in the oceauographic and biological structure in the 

Southern Ocean and with principles of separatiou of two different natural 

latitudiual zones (Deacon, 1982; Lubimova, 1982; 1983; 1984). 

The sub-order Oegopsida includes 23 families, 77-81 genera and 226 

species. A conaiderable part of the species are warm-water cosmopolitans, 

36% of all species occur in more than one ocean and 13% occur in more than 

two oceans. More than half of all species (120) are found in the Atlantic 

Ocean (Nesis, 1982). Latitudinally, complex species composition (over 60% 

of all species) is noted for the tropical and sub-tropical waters, whereas 

to the north ~nd aouth of the equatorial zone, i.e. iu the temperate and 

particularly in the sub-polar waters of the Northern and Southern 

Hemispheres, the species composition is much leas diverse (Zuev, Neala, 

1971). 

It is ascertained that the families Onychoteuthidae, Cra.nchiidae, 

Histioteuthidae are diversely represented in the equatorial zone 

(Akimushkin, 1963; Zeuv, Nesis, 1971; Filippova, 1971; Nesis. 1973). These 

are the sa111.e families which compose the bulk of the species compositiou of 

squids occurring in the Southern Ocean. The diversity and richness of 

forms of oceanic s~uids in the tropical and sub-tropical waters undoubtedly 

indicate their warm-water origin and their subsequent dispersion from the 

equatorial zone into the boreal and notal zones in the geological ancient 

past. 

Squids are kuo.;rn to be one of the most ancient groups among all 

existing groups of nekton animals. The fossil ancestors of squids, 

Belelllllitidae, which differ from squids only in the specific gravity of 

their calcified skeletons, inhabited warm oceanic waters. Their fosailized 

skeletous are found in the Jurassic layer of Central Europe (Kabanov, 1967, 

1983; Akimushkin, 1968). It is evident that the ancient origin and the 

cosmopolitan character of oceanic aquids Oegopsida, are responsible for 
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their fairly vide distribution in the warm waters of the World Ocean, end 

fer the penetration of some species into the productive areas of the 

temperate vatere of the boreal and notal zones. At the same time, it ia 

substa11ttated that the distribution of pelagic squid! in the telll,,erate 

waters ts limited to some extent as their existence is closely associated 

with warm currents and their vertical distribution is dependent upon 

warm-water masses. Therefore, despite the <liversity of Oe~opsida forms in 

the Atlantic Ocean, it is shown that the Gulf Stream appears to be a 

mechl!..Oiem reepo~eible for such an elementary evolutional factor as 

isolation of species in the temperate zone. The current is a natural 

barrier preventin~ the penetration of specie6 inhabiting· and spawing in 

the mesopelagic layer of the warm North Atlsntic water ~ass1 , beyond its 

northern boundary. Squids brought by Gulf Stream eddies into cool coastal 

waters of the Northwest Atlantic, die particularly in the winter-sprin~ 

season (Froerman, 1983). Simila.r re11:\1h.riti.u in the distribution of 

oceanic squids in the system of warm currents (Kuroshio, East Australian 

Current, Alaska Current) are also kno~n for the temperate zone of the 

Pacific in the Northern Hemisphere (Zuev, Nesis, 1971; Berzin, L971). 

No doubt, the $ame regularity of the distribution of squids 

Oegoµslda should be found in the notal and Antarctic areas of the Southern 

Hemisphere. Therefore, the data on the feeding habits of sperm whales in 

the Southern Remisphere summariserl b:-, Soviet researchers ('l{lumov, 1971) • 

information on squid occurrences in the stomach samples of sperm wh•les and 

in fiahin~ gear catches (Filippova, Yukhov, 1979) and on the different 

types of species habitats (Nesis, 1982), indicate a close ;u1sociation of 

squids fr.om the Southern Ocean ~ith the Ant~rctic Circumpolar Current 

waters (ACC). Ac~ording to instrumental measurements of depths where sperm 

whales dive in search of squids (from 400 to 600 m on avera~e ; 'iulc.hov, 

1982) a.nd information on the depths of hauls where the most specimens were 

l The North Central vater. mass ia characterised by high salinity and 

temperature according co Sverdrup' s Cl assification, 19112 • cited by the 

Russian translation (1974, pll4-118) of the Encyclopedia of Oceano~raphy, 

A. Gordon, New York 1 1966. 
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caught in the Southern Ocean (Fllippova, Yukhov, 1979; 1982) we may co~e to 

a definite eonclusion that the permanent environment of squids in the 

Antarctic ls the Antarctic Deep Warm Water Mass2 • In view of this fact. 

the lack of epipelagic forms of oceanic squids in the Antarctic noted by 

all researchers does not seem to be accidental (Klumov, 1971; 2.uev, Ne sis, 

1971; Filippova, Yukhov, 1979; Nesis, 1982). It is known that the upper 

200 m layer in the Antarctie is held by the Antarctic Surface Cool Water 

Hass which is characterised by constant low salinity and loll temperature 

(it may drop below ~ero in winter and in sufflmer there is a residual layer 

of the sub-surface temperature ~inimum; Hakarov, 1956; SaTukhanyan, 1980). 

The attachment of oceanic squids to warm currentR. and water masses 

seems to be a general feature in their distribution northwards and 

southwards from the equatorial zone of the World Ocean, and the main 

characteristic of their etology due to thair warm~water orlgin. No doubt, 

this characteristic is formed in the process of long-term evolution in 

Oegopsida as adaptation to the conditions of the remperate and subpolar 

waters of the Wot"ld Ocean. Racent paleogeographical, paleoclimatic and 

J.)aleoceanographJc data show that the penetration of oceanic warm-water 

squids into Antarctic waters probably took place in the early Tertiary 

period. According to the data (Verbltakij, Kvasov, 1980; Myagkov, 1980; 

Znachko-Yavorskij, 1980; Zonenshain, 1980; Losev et al., 1980), the early 

Tertiary period (Paleocene and Eocene) was characterised by rhe existence 

of one mainland i.n the Southern Hemisphere consisting of the modern 

continents of South America, Australia and Antarctlea. At that time, the 

continent was washt><l around by warm currents moving away from the equator, 

and temperate cli~atic conditions were prevailing in the Antarctic. 

However, in the early Oligocene when a deep-water strait was formed bet'1een 

Australia and A.utarctiea, the glaciation of the Antar:-ctlc: continent started 

aud was responsible for the predominance of cold currents there. Only 

2 The uppe, boundary of the Antarctic Oeep War.m Water Mass ls at the deprh 

of 200m, the lower boundary is 3000-2000 111 deep on average (Dencon, 1917; 

Sarukhanyan, 1980). 
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three of these equatorial curreuts remain. Such meridional currents 

existed in the Southeast Indian Ocean and Southwest Pacific up to the 

mid-Miocene. A warm current originated in the Atlantic, in the coastal 

water of South America,and penetrated into the Weddell Sea. 

Thus the temperate climate in the Antsrctlc in the Paleocene and 

Eocene and the existence of three powerful equator{al currents moving south 

iu the Pacific, Atlantic and Indian Ocean until the mid-Miocene, are likely 

to have attributed to the penetration and dispersal of the tropical and 

sub-tropical fauna (Oegopsida) in the Antarctic. Later, in late 

Miocene-early Pliocene, the Antarctic was separated from South America, 

remilting in complete isolation of the Antarctic. c.ontineut and its rapid 

cooling, an increase in the volume of cool Antarctic waters and the 

formation of the ACC. The influx of warm water from the equator is 

confined to the Antarctic Deep Water Hass. This seems to have resulted in 

the adaptation of war~-water squids to the ACC waters and their associatiou 

with the Antarctic Warm deep water. At the same time, it ia quite evident 

that only a few species from the sub-order Oegopsida with very rich species 

composition (226 species), could adapt themselves to the Southern Ocean. 

The evidence is supported by the fact that the species composition of 

oc.eauic squids occurrir1~ in tlte natal and Antarctic areas is extremely poor 

(Nesis, 1982). Moreover, tlte most widely distributed species iu the 

Southern Ocean are not typical for the Antarctic. As is known, endemism ls 

not specific to the group of oceanic squids as a ~hole (Akimushkin, 1963). 

Nevertheless, some species are referred to as endemic Antarctic forms 

because they have never been found to the north of the Antarctic 

Convergeuce ( Fili pp ova, Yukhov, 1979). 

Therefore, squids of the Southern Ocean belong to q families, 13 

genera and 14 species (Table 1). Six families out of nine ere monotypic 

and represented by one genus and one species each. The remaining three 

families include 1-3 genera and 203 species each ; they are tropical or 

sub-tropical by origiu : Crauchiidae (3 genera, 3 species), Onychateuthidae 

(2 genera, 3 speciel'l) and Histioteuthidae (l genus, 2 speci-es). A111ong the 

former six families there are two cosmopolitan families (Brachioteuthidae 

and Bathyteuthidae), a tropical Neoteithidae, a bipolar Gonetidae and t~o 

families (Paychroteuthidae and Batoteuthidae) which never occur in the 

Northern Hemisphere (Nesis, 1982). 
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Besides the aboveme.ntioned species, there are indications that auch 

widely apread cosmopolitan forms as Architeuthis sp., Onychoteuthis 

banskii, Chiroteuthys veranyi, which permanently inhabit the tropical 

waters, can penetrate into the Southern Ocean. Their occurrence is known 

only from the stomach contents of sperm whales both in the Northern 

Hemisphere and in the sub-tropical and notal waters of the Southern 

Hemisphere. They are mainly bathypelagic species (Klumov, 1971; Zuev, 

Nesis, 1971; Nesis, 1982). Since they are not typical for the Southern 

Ocean they are not included in the list of species contained in Table 1, 

Relying on the data summarised by Klumov (1971), Filippova and 

Yukhov (1979; 1982; 198]), the present analysis includes all materials used 

by them, dsts on the analysis of whale sto~ach contents, data on captures 

by midwater fishing gears, including data published in other countries and 

in the monographic review "World Ocean Cephalopoda", Nesis (1982). Using 

all the material, the complex characteristics of each of 14 species 

occurring in the World Ocean are suggested. Heaonychoteuthis hamiltoni is 

considered separately as opinions on the distribution of the species in the 

Antarctic are controversial because they rest only on data on the analyses 

of stomach contents of sperm ~hales and are represented mainly by beaks 

(Klumov, Yukhov, 1975), 

Moroteuthis ingens (Smith, 1881) is known to occur in the Southern Ocean 

according to data on the stomach contents of sperm whales and samples from 

midwater fishing gear collected at 37 stations bet~een 40° and 55°s. It 

was encountered on the Patagonian shelf, off Southern Chile, the Falkland 

Islands, Prince Edward Island, Crozet, Kerguelen, New Zealand and once off 

South Georgia. It inhabits the bathypelagic layer and is characterised as 

a circumpolar notal species entering the Antarctic Convergence, The length 

of the mantle is up to 52 cm, Mesopelagic fish from the family Hyctophidae 

and smali-sized squids are found in the diet of some specimens. 

Morotheuthis knipovitchi (Filippova, 1972) is known to occur {n the 

Southern Ocean according to data on the stomach contents of sperm whales 

and from da~a on catches of midwater fishing gear. It waa once found in 

the stomach of an Antarctic toothfish (Dissostichua mawaoni) withdrawn 
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from the stomach of a sperm whale. It was encountered at 18 stations 

between 45° and 55°s in the Indian Southern Ocean, between 55° and 65°s in 

the Atlantic Southern Ocean and some specimens are found at 4 stations in 

the vicinity of the South Polar Circle. It inhabits the mesopelagic and 

bathypelagic layecs and is characteclsed as a ciccu111polar Antarctic 

species, but it also occurs north of the Antarctlc Convergence. The length 

of the mantle is up to 45 cm. Mesopelagic fish fcom the family Hyctophidae 

and small-sized squids are found in the diet of some specimens, 

Kondakovia longimana (Filippova, 1972) is known to occuc in the Southecn 

Ocean according to data on the stomach contents of sperm whales and from 

midwatec net samples collected at 28 stations, including 21 stations in the 

Pac.ific Southern Ocean fcom 56° to 68°S, some specimens in the Atlantic 

Southern Ocean are found at 60°S and in the waters of the Antarctic 

Convergence in the Indi~n Ocean, It inhabits the mesopelagic layer and can 

cise into the epipelagic layec. It is chacacterised as a circumpolar 

Antarctic species, which has not yet been encounteced north of the 

Antarctic Convecgence, The length of the mantle is 80-115 cm. Mesopelagic 

fish from the families Myctophidae and Peralepididae, small-sized squids 

and Antarctic ltrill are found in the diet of some specimens. 

Galiteuthis glacialia (Chun, 1906) (synonyms G.aspera, Filippova, 1972, 

Crystalloteuthis glacialis (Chun, 1906) is known to occur in the Southern 

Ocean according to data on the stomach contents of sperm whales caught off 

Prince Edward and Crozet Islands and from midwatet fishing gear catches at 

4 stations in the Scotia Sea. It inhabits the meso- and bathy- pelagic 

layers and can rise into the lower: epipelagic layer ; it is characterised 

as a circumpolar Antarctic species, but is found also in the notal water: 

north of the Antar:-ctic Convergence. There are no data on the length of the 

mantle. Feeding habits are not known. 

Taonius pavo (LeSueuc, 1821) ia knoWTI from the stoma.ch contents of sper:-111 

whales in the Northecn Hemisphece as a widely distributed foOII, but the 

evidence of its occurence in the diet of sper:-m whales in the Southern 

Hemisphere still needs to be proven. It is characterised as a widely 

distributed but rare tropical-subtropical species, It is supposed to 
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penetrate into the notal waters, but it was not found in the Sonthern 

Ocean. It seems to occur in the mesopelagic layer. The length of the 

mantle is up to 40-45 cm. There are no date on the feeding habits. 

Histioteuthis atlantica (Hoyle, 1885) and H. eltaninae (N. Voss, 1962) are 

species which are not typical for the south polar area of the ~orld Ocean. 

Numerous representatives of the family Histioteuthidae in the sub-tropical 

and temperate waters occur in the diet of sperm whales. They are 

distributed everywhere except for the Arctic and Antarctic areas. They 

inhabit the meso- and bathy- pelagic layers and the abysspelagic layer as 

well. H. atlantica ia characterised as a circumglobal south sub-tropical 

and notal species. It is supposed to be able to penetrate into the 

Antarctic Convergence, but no specimens haYe been found in the Southern 

Ocean. The length of the mantle is up to 20 cm. There are no data on the 

feeding habits. H. eltaninae is characterised as a circum.global notal 

species. It is encountered off the Fal~land Islands and New Zealand. Two 

specimens were observed in the Antarctic GonYergence. The length of the 

mantle is up to 7 cm. There are no data on feeding habits. 

Gonatus antarcticus (L8nnberg, 1898) is knoirn from the stomach contents of 

sperm whales in the Southern Hemisphere and some specimens were encountered 

in midwater fishing gear in the notal waters off the Falkland and Crozet 

Islands. It is distributed up to South Africa aud North Peru, north of the 

Antarctic Convergence. It inhabits the meao- and bathy- pelagic layers and 

is characterised as a circumpolar notal species entering rhe Antarctic 

Convergence. The length of the mantle is up to 35 cm. There are no data 

on the feeding habits. 

Alluroteuthis antarcticus (Odhner, 1923) is known from the stomach contents 

of sperm whales and midwater fishing gear catches at 34 stations in the 

Southern Ocean. There is information that specimens occur infrequently in 

the diet of sperm whales because of their low abundance. Specimens were 

caught in the Antarctic Atlantic Ocean south of the Antarctic Convergence 

from s1° to 65°S, and in the Antarctic Pacific and Antarctic Indian Oceans 

- up to 67°-69°s. It inhabits the bathypela~c layers, although two 

specimens were encountered in the epipela~ic layer. It is characterised as 
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a circumpolar Antarcic species, no occurrence was registered north of the 

Antarctic Convergence. The length of the mantle is up to 24-27 cm. The 

diet of young specimens contains squids including specimens of the same 

species, and crustaceans: euphansiids (probably Antarctic Krill), 

hyperiids, mysids. Squids of family Chiroteuthidae, mesopelagic fish, 

euphausiids (including E. superba3 ) are fonnd in the stomach contents of 

adult specimens. 

Psychroteuthia glacialis (Thiele, 1921) is known in the Southern Ocean from 

the stomach contents of the Weddell Seal and Antarctic Toothfish extracted 

from the stomachs of sperm whales. Two specimens were found in the catches 

of midwater fishing gear at 13 stations and all of them were found south of 

the Antarctic Convergeuce, up to 69°S, It inhabits the mesopelagic layer, 

off the Antarctic islands - in the bathyal layer near the bottom. It is 

supposed to be able to rise into the lower epipelagic layer. It is 

characterised as a circumpolar Antarctic species. The length of the mantle 

is up to 44 cm. There are no data on the feeding habits. 

Brachioteuthis riisei (Steenstrup, 1882) is known in the Southern Ocean 

mainly from the catches of midwater fishing gear (125 specimens were 

collected at 42 stations), Most specimens were collected in the Scotia Sea 

between the Antarctic Convergence and 60°5. Three specimens were caught in 

the Indian Ocean: one north of the Antarctlc Convergence and two at 60°S. 

A total of seven specimens were caught in the Pacific Southern Ocean, 

mainly at 60°S. There are indications of occurrences of thia species in 

the stomach contents of sei whales and fin whales. It inhabits the mesa­

and epi- pelagic layers but was also fouud in the bathypelagic layer. 

According to present knowledge it is a cosmopolitan species spread widely 

in the productive temperate waters of the World Ocean except for the boreal 

Pacific Ocean. In the Southern Ocean it is characterised as a circumglobal 

3 The identification was made by some fragments of euphausiids, so the 

assumption was made that E, Superba is included in the diet of 

A, antarcticus (Filippova, Yukhov, 1982). 
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notal-Antarctic species, According to data on its occurrences in the 

Atlantic Ocean in particular (125 specimens) the assumption is made that 

aqnids are concentrated off Sonth Georgia and adjacent waters of the Scotia 

Sea in the meso- and epi- pelagic layers, The len~th of the mantle is up 

to 14 cm, The diet of specimens caught in the Scotia Sea contained 

euphausiids, including Antarctic krill, 

Bathyteuthis abyssicola (Hoyle, 1885) has never been found either in the 

stomach contents of sperm whales or in midwater fishing gear during the 

long-term period of Soviet fishery research. At the same time it is 

believed that the abundance of species is high in the notal area of the 

Southern Ocean (Roper, 1969), Squids inhabit the bathypelagic layer and 

young specimens occur occasionally in the lower epipelagic layer, It is 

characterised as a cosmopolitan species which is widespread in the 

eutroohic areas of the World Ocean, The distribution is circumglobal in 

the natal and Antarctic waters, There are indications that ahundance is 

low in the Southern Ocean and therefore the srecies cannot be a food item 

for sperm whales as Alluroteuthls antarcticus, (Klumov, 1971). The length 

of the mantle is up to 6 cm. There are no data on the feeding habits. 

Datoteuthis scolops (Young and Roper, 1968) is known in the Southern Ocean 

from the stomach contents of sperm whales and from the catches of midwater 

fishing gear. Specimens were caught at 6 stationa, 3 of whlch are in the 

south west Atlantic in the Antarctic Convergence and north of it. The 

5tomachs of sperm whales caught in the Pacific Southern Ocean contained 

three specimens, one occurring north of the Bellingshausen Sea. Specimens 

of the species were not fonnd in the Indian Ocean. lt ia believed that 

Squid do not migrate and inhabit the bathrpelagic layer. It is 

characterised as a notal-bathypelagic species entering the Antarctic 

waters. There are no data on the feeding habits, 

The abovementioned data indicate that all species of squids 

occurring in the Southern Ocean in snmmer can be clearly divided into 

separate groups acco(ding to their types of habitats. The 

tropical-subtropical and notal ty~e5 of habitat are characteristic of 5 

species , T, oavo, H, atlantica, H. eltaninae, G. antarcticus, M. inges. 



- 93 -

The notal type is inherent for 3 species : B. riise, B. abyssicola, ~ 

scolops and 5 species belong to the Antarctic type : K. longim.ana, !:_ 

antsrcticus, P. glacialis, M. knipovitchi, G. glacislis the laat three 

species of which may be considered as endemic for the Antarctic because 

they have never been encountered north of the Antarctic Convergence. 

Unfortunately, it is not evident to which group we shall refer 

Mesonychoteuthis hallliltoni (Robson, 1925) since the data on the 

distribution rely only on the occurrences of beaks in the stomachs of sperm 

whales, 

It is ascertained that information on the occurrences of beaks of 

squids in the stomachs of sperm whales is not conclusive enough to draw up 

a true pattern of the spatial and, moreover, the quantitative distribution 

of these or other s'pecies of Cephalopods. Beaks of squids are not 

destroyed while the food is digested and they are accumulated in stomachs 

in large numbers (up to 28000 beaks per stomach), but in general a stomach 

contains 7000-8000 beaks (Akimushkin, 1963; Betesheva, 1961; Korabel'nikov, 

1959; Tarasovich, 1968; Berzin, 1971). Nevertheless, an attempt was made 

by Soviet investigators to delineate the boundaries of the habitat of 

K. hamiltoni using such indirect data (Klumov, Yukhov, 1975). It was 

necessary that such an 1ttternpt should he made because no specilllens of this 

species have been caught in the Southern Ocean since it was described by 

Robson in 1925. Efforts of many Soviet and foreign expeditions which 

included special studies of Antarctic Cephalopoda (as U,S. expeditions on 

board "Eltanin" started in 1962) were fruitless in this respect and until 

now no specimens have been caught with the exception of four larvae 

collected in the Pacific Southern Ocean and in the Drake Passage (Mc.Sweeny, 

1970). Material from the stomachs of sperm whales analysed by Klumov and 

Yukhov was collected on board the Soviet whaling motherships "Yurl 

Dolgoruky" (1961-1965) and "Sovetskaya Rossiya" (1966-1968) and consisted 

only of beak.a. Materlal collected on board "Sovestskaya Ukrania" 

(1967-1971) contained not only beaks, hut also fragments of bodles aud even 

aome intact animals (Klumov, Yuk.hov, 1975). In their work they provide the 

results of the analyses of twenty specimens of H. hamiltoni and, for six of 

them, the description of exterior and interior morphological features with 

reference to the places where spe[lll whales ,;,rare caught, 
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Date Position of Catch Mantle I..ength 1n Ctl 

3 ! • l. l 968 62°4'.l 1 S, 170°05'E 155 

Ii. 4 .1969 68°43'S, 122°w 65 

6.1.1971 41 °36 'S, 48°50'E 39 and, 45 (2 speci111ens) 

1. l. 1971 43°00'S, 46°00 'E 39 

17.3.1972 u 05o•s, Jl0 20'E 47 

Unfortunately, no coordinates are g.i.ven for the remaining 

speei111ens, although the lengths of their mantles a.re provided (fro111 36 to 

200 cm). This indicates that the specimens of M. hamiltoni are larger ln 

size than those of other species occurring in the Southern Ocean. Some 

morphological and meristlc characters of M. hamil t oni are also given in the 

work. As a result of the stu.dy the previously accepted opinion that the 

species belongs to the family Granchiidae was supported (Clarke, 1966; 

Roper et al., 1969). The maln feature of the family is the preseuce of a 

coelo111 which contain.s a considerable amount of NK
4 

Cl in its fluids. Owing 

to a lower deusity o! the solution (as compared to sea water) neutral 

buoyancy of the large-sized squid is eustained, therefore investi~ators 

believe that this spe_eies is a plankton or a se111i-plankton form (Nests, 

l 982). Judging from the fact that the mantle of the species is gelatinous, 

without well developed mantle muscles and fibre structure, the squid seems 

to be sli~htly mov9bte, it hovers in the water and drifts with water masses 

(Klumov, Yukhov, 1975). 

The analysi!l of the stomach contents of the collected squids 

revealed mesopela,-ic fish of families Hyctophidae and Paralepfrlidae, 

probably Electroua <l•tl"-•·ctica, Bymnoscopelus braueri and 

Paralepis atlantica, and some unidenti f.ied squids as tile main componeuts. 

So far ~s 111aturity is coucerned, it is assumed that specimens with mantle 

smaller t han 100 cm are immatur.e. 

With the same lnf11rect method it is ascertained that the habitat of 

M. hamtltoni in the Southern Hemisphere extends from 32°-34°s to 68°-10° S, 

i.e. from the eub-tropical zone to high Antarctic latitudes. The most 

frequent occurrences of this speci11en in the stomach contents of sper.m 
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whales are registered in the East Atlantic and West Indian sectors of the 

Southern Ocean between 18W and 90°E. Echosounder measurements have shown 

that sperm whales dive to the 500-600 m layer in some areas of the Southern 

Ocean in search of this species of squid (Klumov, Yukhov, 1975; Yukhov, 

1982), 

It seems that all the data obtained by Klumov and Yukhov supports 

the evidence that H, hamiltoni should be characterised as a notal-Antarctic 

species which inhabits the meso- and bathy- pelagic layers end with the 

Antarctic Deep Warm Water Kass it penetrates south of the Antarctic 

Convergence because it is a plankton or semi-plankton form, The Antarctic 

Deep Warm Water Mass in the Southern Ocean moves southward with a speed of 

5-20 cm/sec in the 200-J000/3500 m layer and according to the results of 

the investigations conducted under the international program POLEX-SOU!H, 

the centre of this water mass is in the southwest part of the Indian Ocean 

(Ledenev, 1969; Sarukhsnyan, 1981), HO'il'ever, when data on feeding habits 

of sperm whales in the Southern Ocean for 13 years were snmmed up, the 

scope of material on M. hallliltoni from the stomach contents of sperm whales 

caught south of the Antarctic Convergence appeared considerably greater 

than that of sperm whales caught in the natal waters. Therefore the 

authors came to an unexpected conclusion on the distribution of 

H, hsmiltoni in the Southern Ocean. They characterise the species as a 

circumpolar Antarctic species, with the centre of its habitat being in the 

Antarctic including high latitude areas south of 60°6, They believe that 

the squid permanently inhabits the bathype.Lagic layer and :i.t is restricted 

within off-bottom cool water mass moving from south to north ; therefore 

the species, having a planktonic way of life, drifts from the coastal 

Antarctic waters to the notal end tropical waters, 

The conclusion is in contradiction with the warm-water character of 

the specie.a of the family Cran.chhiidse and of the aubfsmily Taoniinae, 

representatives of which inhabit the tropical, sub-troptcal and temperate 

waters of the Northern and Southern Hemisphe~es (Voss, 1980; Nesis, 1982), 

whereas the Antarctic off-bottom water is characterised by a very low 

temperature up to -0,5°C. The conclusion also contradicts the authors' own 

data vhen they state that M, hamiltoni occurs in abundance at the depth of 
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500-600 m feeding on mesopelagic fish and at the same time being a prey for 

sperm whales (Klumov, Yukhov, 1975). However, the upper boundary of the 

Antarctic off-bottom cool water mass in the coastal waters of the Antarctic 

is at the depth of 1500-2000 m ; over the whole Antarctic region - the 

deoth of 3000-3500 m; and in the north of the Southern Ocean, north of the 

Antarctic Convergence, the boundary lies at the depth of 4500-5000 m 

(Sarukhanyan, 1981). 

We believe, therefore, that H. hamiltoni should be tentatively 

considered as an Antarctic species for the time being, or rather as a 

natal-Antarctic species until specimens of the species are capture<l by 

midwater fishin)~ gear so that the pattern of its distribution in the 

Southern Ocean can be better understood. 

In general, accordin~ to the data available, all the species of 

pelagic squids of the Southern Hemisphere found in the stomachs of sperm 

whales and in the catches of the midwater fishing gear, are distributed in 

the Antarctic Circumpolar. Current which is the most powerful circulation 

system in the World Ocean covering circumpolarly the 0-3000/3500 m layer 

and having many streams (Neyman, 1961; Deacon, 1937; 1963; Sarnkhanyan, 

1980). It is ascertained that the north periphery of the ACC extends in 

the Atlantic Som:hern Ocean from the Falkland Islands to 41°s and to 37° in 

the vicinity of the zero meridian; in the Indian Ocean between 43° and 

47°s; in the Pacific Southern Ocean bet~een 47° and 55°s and in the Drake 

Passage between 50° and 56°s. The principal stream of the ACC moves mainly 

along the Antarctic Convergence between 50° and SS 0 S shifting south of 

Anstralia and New Zealand to 6z 0 -63°S and in the Drake Passage to 'i6°-sg 0s. 

The southern components of the Drincipal ,;Cream of the ACC flow along 

60°-61°s with some divergences to the north to S7°-ss 0 s in the Scotia Sea 

and to the south from the Ross sea to the ~ellingshauaen Sea reaching 

66°-68°S. (Trechnikov, Maksimov, Gindysh, 1966; Sarukhanyan, 1980). It is 

evident that the SDecies of squids with the troDical-subtropical and natal 

i::ypes of habitat are distributed in the north periphery of the ACC 

(Snb-tropical Convergence which at the same time is a northern boundary of 

the Southern Ocean). These species do not, as a rnle, reach the Antarctic 

Convergence. Species vith natal-Antarctic and Antarctic types of the 
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habitat are distributed in the principal stream of the ACC, in the 

Antarctic Convergence and, to the south of it, in the Polar frontal )';One, 

the medium position of which ia located between 50° and 60°s in the 

Atlantic Southern Ocean, between 50° and 55° Sin the Indian Ocean and 

between 57° and 61°s in the Padfic Southern Ocean (Gordon, 1971; 

Sarukhanyan, 1980), The Antarctic and even notai-Antarctic species can 

penetrate to fairly high latitudes of the Antarctic (up to 68°-10°s) in 

southward moving streams of the ACC. Scientists observe cases where 

fraginents of bodies or intact bodies of squids are found in the stomachs of 

sperm whales and seals in high latitudes, Several cases of captures of 

some specles with midwater fishing gear are registered (Filippova, Yukhov, 

1979; 1982; 1983; Yukhov, 1982; Clarke and HacLeod, 1982), This 

penetration of squids into high lacitudes of the Antarctic is facilitated 

to a considerable extent by powerful quasi-stationary eddies induced in the 

ACC system (and for some species the phenomenon seems robe expatriation 

from the centre of their habitat), The position of eddies of 

bottom-topographic origin is ascertained in the Drake Passage, Scotia Sea 

and its adjacent northeast area from the; in the Indiau Ocean between 

Africa and the coastal Lasarev, Riser-Larsen, Kosmonavtov and Sodruzestvo 

Seas ; in the Pacific in waters adjacent from tt\e north to the Ross, 

Amundsen and Bellingshausen Seas (Sarukhanyan, 1980). 

It is fairly safe to say that neither Antarctic nor natal-Antarctic 

squids of the Southern Ocean can live in cool coastal Antarctic watera 

because their habitat ia the Antarctic Deep Warm ~ater Hass, At the same 

time the investigations indicate that this water mass is strongly 

transformed in the coastal seas d1le to sunercooled shelf waters, loses its 

characteristics and is not observed any more in the vertical structure of 

water colunm (Gordon, 1967; 1975; Deacon, Moorey, 1975; Ledenev, 1969; 

Foster and Gar111Bck., 1976; Saruk.hanyan, 1981). 

Rare cases of squid captures with midwater fishiug gear during the 

long-term period of research and indirect data on the distribution and 

feeding habits of sperm vhales in the Southern Ocean provide evidence that 

this group of species of nekton animals is very scarce in the Antarctic 

vaters south of 6o 0 s. In view of the fact char many species of meso- and 
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bathy- pelagic squids are the main food species of sperm whales in the 

Antartic, the relative abundance of squids can be evaluated from the 

distribution pattern of sperm whales in summer which feed only in places 

where cephalopods are concentrated (Berzin, 1971; Xlumov, 1971). 

Long-term investigations of the biology and ecology of the sperm 

whale and the analysis of all available data, published material and catch 

statistics of the International Whaling CoDJmission (lWC), summarised in 

Berzin 1 s monograph (1971), indicate that sperm whales are mainly 

distributed latitudinally in the zone between 40°-60°s. It ia·noted that 

south of 60°s only the large-size solitary male occurs, which constantly 

moves from area to area and does not gather in groups. Empty whale 

stomachs are frequently observed which is believed to be the result of 

unfavourable conditions involving low abundance and species composition of 

cephalopods (Kirpichnikov, 1949; 1950; Korabellnikov, 1959; Arsenyev, 1969; 

Berzin • 1971). 

Althongh the area of the mass distribution of sperm whales in the 

Antarctic is confined to 60°S, their habitat extends south of the Antarctic 

Convergence to 60°-62°S in the Atlantic and Indian Southern Ocean and to 

62°-66°S in the Pacific (Berzin, 1971). Therefore, not only the area of 

mass distribution of sperm whales, but their whole habitat in fact is 

within the boundaries of the principal stream of the ACC. As was shown 

previously, the principal stream area differs greatly from other areas of 

the South Antarctic. lt is influenced by the circulation systems of the 

coastal seas, by the climatic conditions, by the oeeanographie and 

biological s trueture and therefore• it may be described as a "natural zone 

of open Antarctic waters" in contrast to a "natural zone of drifting ice" 

(Lubimova, 1982; 1983; 1984). 

It is ascertained that the area of the principal stream of the ACC, 

which corresponds to the natnral zone of open Antarctic waters, aod 

particnlariy the Polar Frontal Zone is the centre of the habitat of mass 

plankton-eating mesopelagic species of fish, family Hyctophidae. The fish 

feed on abundant copepod plankton in the S00-600 m layer, the secondary 

production of which amounts to up to 1.2 milliard tons a year. This type 
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of fish also prevails in the area in terms of biomass (Lubimova, Makarov, 

Shuat, Lisovenko, Zemsky, Studenetskaya, 1983; Lubimova, Shust, 

Troyanovsky, Semenov, 1983), 

Analysis of the stomach contents of squids of families 

Onychoteuthidae, Cranchiidae and others whlch are regular food components 

in the diet of sperm whales and which are found in the stomachs of sperm 

whales and toothfiah, indicates that squids feed mostly on meeopelagic 

Myctphidae (Yukhov, 1982), Consequently, the area with predominant biomass 

of notal-Antarctic and Antarctic meso- and bathy- pelagic squids coincides 

with the area where mesopelagic Myctophidae are in great abundauce and 

where most sperm whales are distributed, since they usually feed in the 

areas ~here squids are concentrated. In other words, meso- and bathy­

pelagic squids of the Southern Ocean represent one of the components of the 

biological structure of a large, fairly isolated mesopelagic ecosystem of 

the natural zone of open Antarctic waters, the trophic dynamics of which 

rests upon high secondary production of copepod plankton and the final link 

of the food web is represented by sperm whales, (Lubimova, l9B5b). Besides 

sperm whales, the final link of the web is very likely to include the 

Southern Elephant Seal (Mirounga leonine) which is characterised as a 

notal-Antarctic species (Laws, 1977). In accordance with recent 

observations the diet of the Elephant Seal contains squids of Gonatidae and 

Onychoteuthidae (Clark and HacLeod, 1982). 

At present it is impossible to determine the quantitative 

characteristics of trophic relations in the mesopelagic community of the 

natural zone of open Autarctic waters, In regard to such components of the 

trophic structure as mass mesopleagic Hyctophidae, the first approximate 

assessment has been made of their quantitative distribution and biomass 

formed in the Polar Frontal Zone where they form schools (Lubimova, 

Mskarov, Shust et al., 1983), There is information on the abundance of 

sperm whales in the Southern Hemisphere (statistics of IWC), An estimation 

of the annual secondary production of Ant~rctic copepods has also been 

obtained (Voronona, Menshutkin, T5eytlln, 1980), However, there are no 

direct quantitative data on meso- and bathy- pelagic squids in the Southern 

Ocean. Furthermore, it has been ascertained that there are no beaks of 
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squids in the bottom sedimeuts south of the Antarctlc Convergence. At the 

same time, the number of bealcs found in the botto111 sediments in the notal 

area (50°-30°S) north of the Antarctic Convergence exceeds lOO/m2 and their 

number is up to 10000/m
2 

in the Equatorial Zone (Belyaev, 1962). As it is 

knovn, this index is the most reliable for the assessment of the abundance 

of pelagic squids in some of the other areas of the World Ocean 

(Akimushkin, 1968; Zuev, Nesis, 1971). In view of the absence of beaks in 

the bottom sediments of the Antarctic it is possible to suggest two 

hypotheses either all squids eaten by sperm whales migrate here from the 

sub-tropical and notal areas in the summer seasons, or. the abundance of 

true Antarctic mesa- and bathy- pelagic suqlds iR very low. 

Relying on the study of the spatial and quantitative distribution 

of pelagic cephalopods in the World Ocean, the well known Soviet 

malacologist Nesis (1983) distinguishes three latltudinal zones 

characterised by higher productivity and blomass of oceanic squids 

boreal, equatorial and notal. They alternate with four latitudinal zones 

characterised by a lower biomass : Arctic, central north, central south and 

Antarctic. In the Southern Hemisphere the maximum biomass is observed in 

the Sub-tropical Convergence waters (Nests, 1983), i.e. near the northern 

boundary of the Southern Ocean. Nesls made an attempt to assess the 

biomass and relative distribution of cephalopods in the World Ocean URing 

food rations of spect fie predators ( sperm whales and other marine mammals 

and birds). The cephalopod biomass in the World Ocean is e6timate~ to be 

2.2 milliard tons (Akimushkin, 1970), and the biomass of neritic-ocesnic 

and oceanic squids is assessed at the level fr.om 5-6 million tons 

(Moiseev, 1969) 'CO dozens or hundreds of million tons (Gulland, 1970). 

According to the estimates made b1 Nesls the total consumption of pelagic 

cephalopods b1 predators in the Wor.ld Ocean is 175-200 million tone from 

the present stock and 325-350 million tons from the inltial stock. Using 

the annual P/B coeffici.ent of 3.5-2.0, which related to pelagic cephalopods 

with a one- and two- year life span and a 50%-grazing factor, Nests 

obtained a rough eBtlmate of the total biomass of pelagic squids in the 

World Ocean which Ls equal to 115-150 million tons at the present rate of 

consumption and to 220-280 million tons at the maximum rate of consumption 

( Ne sis, 1983). 
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It is difficult to say what portion of the total biomass of the 

mesopelagic community of the natural zone of open Antarctic waters is 

referred to squids, and as Nesis points out (1983), the the whole Antarctic 

area is characterised by a lower biomass of pelagic ceohalopods, It is 

even more difficult to assess the abundance of squids occurring in high 

latitudes of the Antarctic south of 60°S, where the scale of long-term 

research of baleen whales and Antarctic krill is much broader but the 

information available on squids is so small, 

The study of the biology of squids (feeding habits, reproduction, 

life history), regularities of spatial and quantitative distribution aud 

assessment of their biomass iu the Antarctic, are very important for the 

investigation of the structure and functioning of the Antarctic ecosystems 

and setting up monitoring. These problems may be resolved on the basis of 

the analysis of the factua1 data which can be collected in the course Of 

wide-scale specific research expeditions. At first such investigations 

should be conducted in the Horth Antarctic, i.e. in the area influenced by 

the principal stream of the ACC which corresponds W'ith the uatural zone of 

open waters, and particularly in rhe Antarctic Convergence, The area may 

turn out to be the closest (in terms of productivity) to the region near 

the Sub-tropic Convergence which is known for a higher biomass of mesa- and 

bathy- pelagic squids. The reasous may be the well known similarity in 

such important environmental factors as horizontal and vertical circulation 

of W'aters, the heat content in the midwater and the character of 

bioproductive processes at the initial level of the productive cycle 

(Lubimova, 1982; 1983; 1985a). It does uot seem to be accidental that moat 

species of mesa-- and bathy- pelagic squids occurring in the Antarctic are 

knowu for their subtropical-natal and uotal-Antarctic habitats. Special 

attention should be paid to the notal-Ant~rctic small-sized squid 

Brechioteuthis riisei which penetrates into the northern part of the Scotia 

Sea and into the waters off South Georgia W"here the abundance of squid 

seems to be fairly high. ~esides, this squid inhabits the meso- and epi­

pelagic layer sud can feed, to some or other extent, on mass Antarctic 

euphausiids, such as the relatively deep-sea Euphausia triacantha and 

E. superba brought here by the Weddell Sea current. In their turn, the 

squid can be a food component in the diet of numerous birds, southern fur 

seal (Aretocephalus gazelle), southern elephant seal (Miorounga leonine) 

and baleen ~hales on their migration routes to the high Antarctic. 
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It is worth noting that efforts should be concentrated on the study 

of the highly productive area where the southern components of the ACC 

interact with waters of the High-Latitude Modification of the coastal seas. 

This area is situated in the high Antarctic, south of 6o0 s, in the region 

of cyclonic quasi-stationary circulation systems associated with coastal 

seas. The area corresponds with the natural zone of drifting ice. The 

area can be comparatiY'ely easily found by the high horizontal deep-sea 

maximum temperature gradient, by the maximum horizontal gradient in the 

distribntion of Si and Si/P (Haslennikov, 1980; Arzhanova, Hikhaylovskij, 

1980; Bogdanov, Solyank.in, Rodionov, 1980). In accordance with the 

analysis of data on the distribution of squids of the Southern Ocean, only 

a few speciea penetrate into the high latitudes of the Antarctic, up to 

67°-69°s. Judging from direct captures of some specimens and findings in 

the stomach contents of. seals of ice forms it is possible to note that such 

meso- bathy- pelagic squids as Kondakovia ilongimana, Alluroteuthis 

antarcticus, Psychroteuthis glacialis can play a certain, unknown at 

present, role in the trophic dynamics of the ecosystem of this natural 

zone. As mentioned above, these species can rise into the lower epipelagic 

layer and can therefore feed on Antarctic krill in places of its heavy 

abundance. When they are in the lower epipelagic and upper mesopelagic 

layers, at the depths of 300-400 m (Kooyman, 1966; Yukhoy-, 1982) they can 

be a food component in the diet of Sonthern Toothfieh, Weddell and Ross 

seals. At the same time, it ts important to ascertain whether these 

species of squids are permanent inhabitants of the natural zone of drifting 

ice, whether they migrate from relattY-ely low latitudes of the Antarctic, 

or penetrate into the high latitudes with the southern components of the 

ACC in the layer of the Anrarctic Deep-sea WarM Water Mass. It is worth 

rec al ting that the coastal seas and the adjacent areas up to sa0 s in the 

Atlantic Southern Sea, up to 60°-61°s in the Indian Ocean and up to 

64°-67°S in the Pacific Southern Ocean in the autumn-winter period are 

covered with ice, and as a result the midwater is supercooled and extreme 

conditions are formed for these warm-water animals. 
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Table 1 

The species composition of squids occurring in 

the Southern Ocean (from Filippova, Yukhov, 1979) 

Families 

Onychoteuthidae 

Cranchiidae 

Hiatioteuthidae 

Gonatidae 

Neoteuthidae 

Psychroteuthidae 

Brachioteuthidae 

Bathyteuthidae 

Batoteuthidae 

Speeies 

Moroteuthis ingens (Smith, 1881) 

Moroteuthis knipovitchi (Filippova, 1972) 

Konda~ovia longimana (Filippova, 1972) 

Mesonychoteuthia ha111iltoni (Robson, 1925) 

Galiteuthia glacislis (Chun, 1906) 

[Synan. Crystalloteuthis glactalis (Chun, 1906) and 

Galiteuthis asper (Filippova, 1972) - Nesis's 

recent data (1982)] 

Taonius psvo (Lesueur, 1821) 

Hiatioteuthis atlantica (Hoyle, 1885) 

Histioteuthis eltaninae (N. Voss, 1962) 

Parateuthis tunicata (Thiele, 192lx) 

Gonatus antarcticus (LBnnberg, 1898) 

Alluroteuthis antarcticua (Odhner, 1923) 

Psychroteuthis glacialia (Thiele, 1921) 

Brachioteuthis riisei (Steenstrup, 1882) 

Bathyteuthis abyssicola (Hoyle, 1885) 

Batoteuth:1.s scolops (Young and Hoper, 1968) 

x Par.ateuthia tunicata (Thiele, 1921) is included in the pi:-eaent. list 

arbitrarily because the species was described only by two larvae with 

mantles 5-B mm long caught at a depth of over 2000 min Antarctic waters 

and since that time no specimens have been encountered. According to the 

data available, the larvae do not belong to any known family of Oegopsida 

( the family Insertae serlis according to Nesis, 1982). 
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PRELIMINARY ATLAS OF BALAENOPTERID WHALE DISTRIBUTION IN THE SOUTHERN OCEAN 
BASED ON PELAGIC CATCH DATA 

Abstract 

A series of 57 computer-generated maps is presented, 
depicting the locations of pelagic catches of 
Balaenopterid whales by month between 1931/32-1979/80. 
Two sets of maps were produced. The first series 
contains 24 maps of catches by species by month, and the 
second consists of 30 maps of catches of fin whales for 
each season from 1952/53-1961/62 for January, February, 
and March, plus three summary maps of fin whales catches 
for the years 1952/53-1961/62 combined, for each of the 
three months. 

ATLAS PRELIMINAIRE DE LA REPARTITIOO DES BALEINES DANS L'OCEAN ARCTIQUE 
A PARTIR DES DONNEES DE PRISE PELAGIQUE 

Resume 

Un ensemble de 57 cartes etablies par ordinateur est 
presente; elles montrent les positions des prises pelagigues 
des baleines par mois entre 1931/32-1979/80. Deux series de 
cartes ont ete produites. La premiere contient 24 cartes 
de prises par espece et par mois, et la seconde se compose 
de 30 cartes des prises de rorquals communs pour chaque 
saison de 1952/53-1961/62 pour janvier, fevrier et mars, 
plus trois cartes recapitulatives des prises de rorquals 
communs pour les annees 1952/53-/961/62 combinees et ceci 
pour chacun des trois mois. 

nPE,[{BAPHTEJibHblfi ATJIAC KAPT PACIIPE,[{EJIEHH5I YCATblX KHTOB B 
KDKHOM OKEAHE, COCTABJIEHH~fi HA OCHOBE ;nAHHblX IIEJIAI'HqECKHX YJIOBOB 

Pe3IDMe 

,[{aeTCff cepHff H3 57 o6pa6oTaHHhlX Ha 3BM KapT c 
yKasaHHeM MecTonono)!(eHHR nenarHqecKo8 noohlqH 
KHTOB-nonocaTHKOB no MecauaM B nepHon Me~y 
1931/32 H 1979/80 rr. BhlnymeHo nBa pona KapT. 
K nepBOMY npHHa~ne)!(aT 24 KapTH c yKasaHHeM 
nool:,l'qH no BHnaM sa Ka~Hfi Mecau, a KO BTOPOMY 
- 30 KapT c yKasaHHeM nool:,l'qH ¢HHBanoB 3a HH­
Bapb, q,eBpanb H MapT Ka)!(noro cesoHa c 
1952/53 r. no 1961/62 r., a TaK)!(e TPH CBOnHHe 
KapThl c yKasaHHeM oomea nool:,l'qH ¢HHBanoB sa 
Bee ronH c 1952/5, r. no 1961/62 r. sa Ka)!(nhlfi 
Hs STHX Tpex MecaueB. 
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ATLAS PRELIMINAR DE LA DISTRIBUCION DE LA BALLENA BALAENOPTERIDA EN EL 
OCEANO AUSTRAL BASADO EN DATOS DE CAPTURAS PELAGICAS 

Extracto 

Se presenta una serie de 57 mapas trazados por 
computadora, las que indican la ubicaci6n de las 
capturas pelagicas de las ballenas balaenopteridas 
par mes entre 1931/32 y 1979/80. Se emitieron dos 
juegos de mapas. La primera serie contiene 24 
mapas de capturas por especie y por mes, y la 
segunda consiste en 30 mapas de capturas de ballenas 
de aleta en cada temporada desde 1952/53 hasta 
1961/62 para Enero, Febrero y Marzo, ademas de tres 
mapas de resumen de las capturas de ballenas de aleta 
para los afios 1952/53 - 1961/62 en conjunto, para 
cada uno de los tres meses. 
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Introduction 

Prior to their commercial exploitation, the rorquals (Mysticeti 

Balaenopteridae) were one of the dominant, top trophic level components of 

the pelagic ecosystem throughout the Southern Ocean. The six species of 

this family are characterized by a suite of unique anatomical 

characteristics that adapt them for filter-feeding on dense swarms of 

eoipelagic macroplankton.lc crustaceans by a method referred to as "gulping" 

or "engulfment" (Nemoto, 1959), Five of the six species have a 

cosmopolitan distribution and are symoatric throughout much of the Southern 

Ocean during the summer. These five species are the blue whale 

(Balaenoptera musculus), the fin whale (B. physalus), the sei whale 

(B. borealis), the minke whale (B. acutorostrRta), and the humphack whale 

(Megaptera novaeangliae) (Mackintosh, 1965; Brown and Lock-yer, 1984). 

From 1925/26 to 1984/85, the pelagic fishery for baleen whales in 

the Southern Ocean (south of 40°S latitude) killed over one million whales 

of these five species. In less than 50 years, the populations of four of 

these species (all except the minke whale) were reduced by 90% or more 

(Tonnessen and Johnsen, 1982: Mizroch, 1984). The catch records thus 

provide an unparalleled set of data for evaluating the original 

distribution patterns, movements, and relative abundance of these species. 

These data were gathered by the Committee for Whaling Statistics in 

Sandefjord, Norway, a function recently assumed by the International 

Whaling Commission in Cambridge, England. A copy of these data is kept on 

computer tape at the National Marine Mammal Laboratory in Seattle. 

Although the current abundance and population trends of depleted 

stocks are somewhat uncertain (e.g., Breiwick and Braham, 1984), management 

efforts have been directed at encouraging a recovery of these orotected 

species. As organizations such as the International Whaling Commission 

(IWC) and the Commission for the Conservation of Antarctic Marine Living 

Resources (CCAMLR) consider management and conservation strategies, they 

will require information on interactions among whale stocks, their prey, 

and commercial fisheries, In particular, data on the soatial and temporal 

distribution of these components will be desirable. 
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To date , there have been no summaries of the whale catch data in a 

convenient, readily available format. Therefore we have produced a 

preliminary atlas that depicts the seasonal and geographical distribution 

of the pelagic catches of each of these five species. 

One purpose of the atlas is to facilitate management decisions 

regarding the recovery of depleted whale stocks and possible competition 

with commercial fisheries for their preferred prey. For example, these 

data may help identify feeding areas that may be of importance to various 

whale species. The atlas may also provide a stimulus for further analysis 

of distribution and food habits data potentially available from whaling 

catch records. 

Methods 

A series of computer-generated maps of the Southern Ocean was 

produced. The pelagic catch data are displayed on a grid of 1° latitude by 

2° longitude (111.1 x 170.4 kilometers at 40°s, 111.1 x 111.l kilometers at 

60°S, and 111.l x 38.9 kilometers at so 0 s) with catch density gradients 

represented by four distinct shading patterns. The shadings were designed 

to represent the relative abundance of catch records within each map; hence 

the numerical divisions between shading patterns differed depending on the 

overall number of whales caught, and the absolute densities are not 

comparable between maps. The class interval was calculated as a 4-step 

geometric progression (base 2) with an open-ended upper interval, and the 

upper limit of the first interval was set at the median (Evans, 1977). The 

legend on each map indicates the calculated intervals, but since the upper 

interval was open-ended, the actual maximum was indicated parenthetically. 

The catch data shown on the maps are the pelagic data collected by 

the Bureau of International Whaling Statistics (BIWS) from 1931/32-1979/80 . 

Catches north of 40°S and from land stations were not included. Latitudes 

and longitudes represent the noon position of the processing ship. The 

computerized BIWS data were provided by the computing facility of the IWC. 
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Subsets of the B~WS files were selected to help elucidate spatial 

and temporal relationships of catch records. Two groups of subfiles were 

analyzed : 

1) general distribution of catches by month (all years pooled), 

and 

2) inter-annual changes in the distribution of catches (using fin 

whales as an example). 

The first group of maps focuses on the distribution patterns within 

scaGons. The Gecond group of maps was produced to help assess the extent 

to which areas of high whale catches changed between seasons. This topic 

seems particularly important in light of the recent results of surveys for 

Antarctic krill (Euphausia superba), a pre ferred prey of several whale 

species. Those surveys suggest a marked inter-annual variation in the 

observed abundance of krill at selected study sites. 

The maps were produced using a mapping computer package called 

"WORLD Projection and Mapping Program, Version 3.51" (Philip M. Voxland , 

University of Minnesota, Minneapolis) on a Burroughs 7800 mainframe 

computer at the Northwest and Alaska Fisheries Center, Seattle. The 

coastline and i ce shelf data came from the "World Data Bank II" files (U.S. 

Central Intelligence Agency, Washington, D,C,). 

Results 

A total of 57 maps were produced 

l) A set of 24 maps (Figs 1-24) depicting the catches, all years 

combined, for each of the five species in each of the five 

summer months from December through April (December through 

March for minke whales as there were no catches in April), 
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2) A set of 33 maps (Figs 25-57) depicting the catches of fin 

whales for each season from 1952/53 through 1961/62, in each 

month from January through March, plus catches for all ten 

seasons combined for each of the three months. 

Discussion 

Valid interpretations of the information on these maps can be made 

only if they are evaluated in the broad context of the life history and 

ecology of each species, and of the history of whaling operations 

throughout the Southern Hemisphere. There are striking differences in 

overall latitudinal distribution of the different whale species; these 

maps depict this gross difference clearly. As whalers shifted their 

attention from one species to another, the geographic focus of operations 

changed and hence the distribution of catches. In order to interpret these 

data properly, it is important to differentiate between distribution 

patterns influenced by natural factors, such as prey distribution, and 

operational factors, such as a shift in target species. 

In the second phase of this project we plan to undertake the 

following: 

1) A summary of the biology of each species especially their food 

habits, migration, and the annual cycles. Included will be a 

review of published mark-recapture data. 

2) A review of the history of whaling throughout the Southern 

Hemisphere. This will include complete tabulations of catches 

(other than the pelagic data which form the basis of the maps) 

of the following three fisheries (a) the 19th century 

open-boat fishery (relevant only for humpback whales); (b) 20th 

century winter catches north of 40°S; and (c) 20th century 

shore station catches during the summer south of 40°S. Also 

included will be a description of technological and legal 

changes that affected the operations of the whale fishery . 
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3) Description of the data base for pelagic whaling in the 

Southern Oce,an, an explanation of the computerized mapping 

procedure, and the rationale for the cartographic conventions 

that we have used. 

4) A detailed statistical analysis for each species (including 

summary maps, graphs, and tables) of changes in latitudinal and 

longitudinal distribution and abundance both generally and by 

sex and reproductive class. This should illuminate migration 

and segregation patterns. 

5) A detailed comparison (including summary maps, graphs, and 

tc1blPs) of tPmporai anrl spa t ic1l di ff erence,; be twePn spe("ip,;. 

Several additional topics have been suggested by this work, for 

1) Analysis of food habits data by area and date. A qualitative 

comparison of prey items recorded in harvested whales may 

provide insight into seasonal changes in prey and distribution. 

2) Comparison of whale and krill catches . Plotting the temporal 

and spatial relationships between these groups may assist in 

identifying potential conflicts between recovering whale stocks 

and their prey. 

3) Fine scale comparison of minke whale catch and sea ice 

distribution. Satellite records of sea ice distribution are 

available from years during which minke whaling was active. A 

comparison of these data sets may elucidate the influence of 

ice on the distribution of this species. 

We hope that this atlas will help illuminate the ecological 

relationships of these species not only to each other, but also to 

physical, chemical, and biological features of the entire Southern Ocean 

ecosystem. Moreover, we hope that it will stimulate further questions that 

could be answered by detailed analysis of this large data base. 
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Prise totale: 87,758. 

Figure 57. Prise de rorquals communs en mars 1952/53-1961/62. 
Pr ise totale : 46,484. 
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