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SUMMARY OF INFORMATION ON FISH AND KRILL DISTRIBUTION AND ABUNDANCE, PROVIDED 
FOR THE CCAMLR AD HOC WORKING GROUP BY POLAND 

Abstract 

Information on fish and krill distribution an_d abundance 
published recentiy in Poland is summarised. The 
locations of concentrations for Champsocephalus gunnari, 
Notothenia squamifrons, and (to some extent) N. rossii 
off Kerguelen are determined. The distribution of about 
60 species on the South-Georgia shelf and the Scotia 
area is investigated. For selected species, more 
detailed biological analyses are undertaken. The by-
catch of juvenile fish in krill fishery is studied 
in particular during FIBEX. The existence of deep 
scattering layers in the Pacific sector is reported. 

Hydroacoustic surveys have indicated areas of largest 
and most permanent krill concentrations. These areas 
include the region of the Weddell-Scotia Confluence 
where the krill biomass exceeds 1000 tonnes/sq. mile. 
A concept for the formation of krill concentrations is 
proposed. The classification of different-krill aggregations 
is made. It is proposed that the observed negative 
correlation between krill and phytoplankton concentrations 
is likely to be caused by different abiotic factors and 
does not necessarily reflect a relationship between krill 
and phytoplankton. The biological analyses of krill have 
led to a conclusion that the life span of krill is longer 
than two years. Large variability in the intensity and 
time of spawning is, found while the location of spawning 
areas remains more or less unchanged. 

The overall surface density of krill biomass in 
Antarctica was estimated to be 100-400 million tons. 

A review of the Polish fishery and assessment of fish 
stock biomass off South Georgia is published 
separately as SC-CAMLR-III/BG/11. 

RESUME DE LA DOCUMENTATION SUR LA REPARTITION ET L'ABONDANCE DES POISSONS 
ET DU KRILL, PRESENTE PAR LA POLOGNE AU GROUPE DE TRAVAIL AD BOC DE LA 
CCAMLR 

Resume 

La documentation sur la repartition et l'abondance 
des poissons et du krill recemment publiee en Pologne 
est resumee. Les lieux des concentrations de 
Champsocephalus gunnari, Notothenia squa.n,ifrons, et . 
(dans une certaine mesure) n. rossii au large 
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des iles Kerguelen sont determines . La repartition 
d'environ 60 especes sur les plateaux de la Georgie 
du SUd et dans la zone de Scotia est examinee. Des 
analyses biologiques plus detaillees sont entreprises 
sur des especes selectionnees. La prise accidentelle 
de jeunes poissons au cours des operations de peche 
portant sur le krill fait l'objet d'etudes, en 
particulier durant !'experience FIBEX. L'existence 
de couches profondes dispersees dans le secteur du 
Pacifique est relevee. 

Des etudes hydro-acoustiques ont indique les zones ou 
les concentrations de krill sont les plus etendues 
et les plus stables. Ces zones comprennent la region 
du confluent Weddell-Scotia, ou la biomasse de krill 
depasse les 1000 tonnes/mille carre. Une opinion sur 
la formation des concentrations de krill est avancee . 
Les differents regroupements de krill sont classifies. 
Il est suggere que la correlation negative qui peut 
etre observee entre les concentrations de krill et 
de phytoplancton est probablement causee par divers 
facteurs abiotiques et ne reflete pas forcement un 
rapport entre le krill et le phytoplancton. Les analyses 
biologiques du krill ont conduit a la conclusion que 
la longevite du krill etait superieure a deux ans. 
Une grande variabilite de l'intensite et de la periode 
de reproduction peut etre observee alors que la position 
des zones de frai ne change pratiquement pas. 

on a estime que la densite totale de surface de la 
biomasse de krill en Antarctique se situait entre 100 
et 400 millions de tonnes. 

Un examen des operations de peche polonaises et une 
estimation de la biomasse des stocks de poissons 
au large de la Georgie du Sud sont publies separement 
sous la reference SC-cAMLR-III/BG/11. 

CBO~KA HH~OPMAUHH O PACilPEnEnEHHH H KOnHqECTBE P~B~ H KPH.JIB, 
IlPEnOCTABnEHHAH AD HOC PABOqE0 rPYililE AHTKOM'a nonblliE0 

Pe3IDMe 

CyMMHpyeTCH HH¢opMaUHH O pacnpeneneHHH H KOnH­
qeCTBe p~6~ H KPHnH, ony6nHKOBaHHaH □onbmeR B 
HenaneKoM npolllJloM. OnpenenHeTCH MecTonono*eHHe 
KOHUeHTpauHR Champ socephalus g unnari, Notothe­
nia s q uanifrons H(B HeKoTopoA Mepe) N. rossii 
B pa9oHe KepreneHa. PaccMaTpHBaeTcH pacnpenene­
HHe npH6nH3HTenbHO 60-TH BHnOB B paAoHe 
menb~a ~*HOA reoprHH H MOPH CKOTHH. IlpoBonHTCH 
6onee nonpo6HliA aHanH3 naHHbIX no oTnenbHb1M BH­
naM. PaccMaTPHBaeTCH no6oqH~A B~OB MOnonHHKa 
p~6~ npH npoMblcne KpHnH, B qacTHOCTH B TeqeHHe 
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npoBe;::i;eHl:UI 9KCnepHMeHTa <l>HSEKC. OTMe'll:aeTCR cy­
mecTBOBaHHe rny6OKHX cnoeB pacceHBaHHR B TH­
XOOKeaHCKOM ceKTope. 

B pe3ynbTaTe npoBe;::i;eHHR rH;::i;poaKyCTH'll:eCKHX 
CbeMoK 5b!Jlo onpeneneHo MecTonono~eHHe paaoHoB, 
co,nep~amHX HaH6onee KPYilHb1e H IlOCTO.R:HHb1e CKOn­
neHH.R: KpHnR. B 'll:Hcno 9THX paaoHOB BXO,J:tHT KOH­
~nyeHUHR Ya.n.nenna-CKOTHR, r,ne 6HOMacca KPHnR 
npeBhlIIlaeT 1000 TOHH Ha KB. MHnro. Ilpe;::i;naraeTCR 
TeopHR- o6pa3OBaHH.R: CKOnneHHA KPHnR. KnaCCH<lJH­
UHPYWTCR pa3nH'll:Hb1e CKonneHH.R: KpHnR. Bb1CKa3b1Ba­
eTCR MHeHHe o TOM, 'll:TO Ha6nw,naeMaR OTPHUaTenb­
HaR KOppenRUHR Me)l(,Il;y KOHUeHTpaUHRMH KpHnR H 
~HTonnaHKTOHa, BepORTHO, Bb13BaHa pa3nH'll:HblMH 
a6HOTH'll:eCKHMH ¢aKTOpaMH H He O0R3aTenbHO RBnR­
eTCR IlOKa3aTeneM B3aHMOCB.R:3H KPHn.R: C <lJHTO­
nnaHKTOHOM. BHonorH'll:eCKHA aHanH3 KpHnR nOKa-
3an, 'll:TO ero nponoJDJCHTenbHOCTb ~3HH npeBhlIIlaeT 
,lJ;Ba rona. 06Hapy~eHb1 3Ha'll:HTenbHb1e H3MeHeHHR HH­
TeHCHBHOCTH H BpeMeHH HepecTa, B TO BpeMR KaK 
paaoHb1 HepeeTa OTHOCHTenbHO nOCTORHHb1. 

06maR IlOBePXHOCTHa.R: nnOTHOCTb 6HOMaCCb1 KpHnR 
B AHTapKTHKe COCTaBnReT, no oueHKaM, 100-400 
MHnnHOHOB TOHH. 

O6sop npoMb1cnoBoa ne.si:TenbHOCTH nonb!IIH H oueHKa 
6HOMacc1,1 pb16Hb1X sanacoB B paAoHe [())l(HoA reoprHH 
ony6nHKOBaHb1 OT;::i;enbHO non HOMepoM SC-CAMLR-III 
/BG/11. 

RESUMEN DE LA INFORMACION SOBRE LA DISTRIBUCION Y ABUNDANCIA DE PECES Y 
KRILL, PROPORCIONADA POR POLONIA AL GRUPO DE TRABAJO AD BOC DE CCAMLR 

Resumen 

Se resume la informaci6n sobre la distribuci6n y abundancia 
de peces y krill publicada recientemente en Polonia. Se 
determina la ubicaci6n de las concentraciones de Champsoce­
phalus gunnari, Notothenia squamifrons y (hasta cierto 
punto) N. rossii frente a Ker~elen. Se estudia la 
distribuci6n de cerca de 60 especies en la plataforma de 
Georgia del Sur y el area Scotia. Se llevan a cabo 
analisis biol6gicos mas detallados con respecto a 
especies seleccionadas. Durante FIBEX se estudia la 
captura accidental de peces juveniles durante la pesca 
del krill. Se informa sobre la existencia de capas 
dispersas profundas en el Sector Pacifico. 



- 356 -

Los estudios hidroacusticos han revelado las areas con 
las mas grandes y mas permanentes concentraciones de 
krill. Estas areas incluyen la regi6n de la Confluencia 
Weddell-Scotia, donde la biomasa de krill excede las 
1000 toneladas por milla cuadrada. Seda una opini6n 
sobre la formaci6n de las concentraciones de krill. Se 
presenta una clasificaci6n de diferentes agregados de 
krill. Se indica que es posible que la correlaci6n 
negativa observada entre las concentraciones de krill 
y fitoplancton posiblemente sea causada por diferentes 
factores abi6ticos y no necesariamente refleja una 
relaci6n entre el krill y el fitoplancton. Los 
analisis biol6gicos de krill han conducido a la 
conclusi6n de que la duraci6n de la vida del krill es 
mas de dos ai'ios. Se halla una gran variabilidad en 
la intensidad y tiempo de desove, mientras que la 
ubicaci6n de las areas de desove permanece mas o menos 
igual. 

Se estim6 que la densidad de superficie general de la 
biomasa de krill en la Antartida era de 100 a 400 millones 
de toneladas. 

Se ha publicado separadamente una revisi6n de la pesca 
de Polonia y evaluaci6n de la biomasa de las existencias 
de peces frente a Georgia del Sur como documento 
SC-CAMLR-III/BG/11. 
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SUMMARY OF INFORMATION ON FISH AND KRILL 

DISTRIBUTION AND ABUNDANCE PROVIDED FOR 

THE CCAMLR AD HOC DATA WORKING GROUP BY POLAND 

The majority of results of Polish ichthyological and fishery 

investigations in the Antarctic has not yet been published; they remain in 

the form of cruise reports, limited in the number of copies. However, some 

of these materials are now ready for print. 

1.1. Spatial and Temporal Distribution of Populations of 

Maj or Fish Species 

Examination of Antarctic ichthyofauna and its distribution as well as 

biological and commercial characteristics of major fish species were the 

objective of many Polish Antarctic expeditions. The results of our first 

investigations in the Subantarctic area are given by Sl6sarczyk and 

Wysokitiski ( 1'980). Among the 15 fish species observed off the Kerg~elen 

Islands, five abundant species were the object of detailed ichthyological 

investigations. For three species - Champsocephalus gunnari, Notothenia 

s quamifrons, and (to some extent) N, rossi - the area inhabited by their 

concentrations was determined. 

Fishery observations on the South Georgia shelf made during the first 

Polish expedition to the Western Antarctic were presented in a paper by 

Linkowski and Rembiszewski (1978). Ten ,fish species were. caught in bottom 

hauls. Ichthyological research concentrated on detailed biological 

investigations of selected species, including a detailed analysis of their 

food. Observations of ichthyofauna distribution on a wider scale were 

carried out in the Scotia Sea area in one of the later Polish expeditions 

by Sk6ra and Sositiski (1983). On the basis of 137 hauls with a bottom and 

pelagic trawl, they give locations of occurrence of about 60 fish species, 
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dividing the area of investigations into ten separate subareas, The 

distribution and characteristics of the Champsocephalus gunnari populations · 

in the Southern Ocean is the subject of a separate paper by Sosinski 

(1981), a result of many years of investigations conducted by the author in 

the Antarctic. The occurrence of deep scattering layers (DSL) in the 

Pacific sector of the Antarctic, formed by the fish from the family 

Myctophidae (mainly Electrona carlsbergi is reported by Linkowski (1983)), 

A separate division in Polish ichthyological investigations deals with 

observations of juvenile Antarctic ichthyofauna found in krill 

concentrations. The first report on the subject is found in a paper by 

Rembiszewski et al. (1978). They observed 27 species, mostly juvenile 

Channichthyidae, in krill c~tches made in the area from Anvers I. to the 

South Sandwich Is. Detailed investigations of the distribution and 

abundance of juvenile fish in krill concentrations in the West Antarctic 

were carried out during the FIBEX programme (S16sarczyk and Rembiszewski, 

1982, S16sarczyk - in print; Kellermann and S16sarczyk, 1984) and in the 

first stage of SIBEX (S16sarczyk and Cielniaszek - forthcoming). During 

the FIBEX expedition, 37 fish species, including 23 species of juvenile and 

postlarval Notothenioidei, were observed in krill catches made in the 

Bransfield Strait, the southern part of the Drake Passage, and the 

north-western part of the Weddell Sea. The most abundant among them were 

Channichthydae (Chionodraco rastrospinosus and Chaenodraco wilsoni). The 

distribution and abundance of fish were related to the distribution and 

movement of water masses. In krill catches made on the South Georgia 

fishing grounds, only six species of juvenile fish were noted but the 

abundance of three of them (Patagonotothen larseni, Champsocephalus 

gunnari, and Chaenocephalus aceratus) exceeded manifold the abundance 

observed off the Antarctic Peninsula. Equally high abundance of juvenile 

fish in krill concentrations was observed off the Balleny Is. in the 

Eastern Antarctic (S16sarczyk 1983). In the opinion of the authors the 

intensive krill fishery may have a negative impact on the size of 

recruitment to adult fish stocks. 
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1.2. and 1.3. Spatial and Temporal Patterns of Fishing Over the Past 

Years. Studies of methods and data employed for assessment 

of the state of fish stocks 

Both these subjects are discussed to some extent in the paper by 

Sllisarczyk, Sosifi.ski Mucha and Skora (forthcoming) : "A review of Polish 

fishery and assessmen-t of fish stocks biomass off South Georgia". This 

work sums up the results of our catches in this area in 1976-1982 and 

presents the assessment of major fish stocks by the "swept area" method. 

On the South Georgia fishing grounds, the Polish fishing fleet caught about 

80,000 tons of fish and krill within that period. The size of catches 

fluctuated from 5,900 to 24,500 tons, depending on the size of fishing 

effort. Fishing operations were conducted by five to ten .factory trawlers 

throughout the whole year, with 2-3-month long intervals, ,usually during 

the Antarctic winter. The catches consisted usually of five fish spec~es 

Champsoce phalus gunnari, Chaenocephalus aceratus, Pseudochaenichthys 

georgianus, Notothenia gibberifrons, and N.rossi marmorata. The biomass 

estimate was based on materials collected by observers, directed by the 

Institute to fishing vessels throughout the whole period of exploitation of 

the South Georgia fishing grounds. Stock assessment refers to the 

near-bottom layer of a part of the island's shelf area. In the last two 

seasons considered, in the 50 to 500 m depth layer, the biomass of 

exploited stock of major commercial fish species was estimated at about 

100-170,000 tons. 

The result of long-term ichthyological investigations on the fishing 

grounds of the South Shetland Is. and South Orkney Is. will be published at 

a later date. 
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2. KRILL* 

2.1. Spatial and Temporal Distribution of Krill Concentrations 

The results of hydroacoustic investigations carried out in subsequent 

years on "R.V. PROFESSOR SIEDLECKI" enabled the determination of the areas 

of the largest and most often recurring krill concentrations. In the 

Western Antarctic, this means an area called the Weddell-Scotia Confluence, 

covering the waters of King George I., Elephant I., South Orkney Is., and 

South Georgia as well as situated more to the west waters of the Palmer 

Archipelago and the western shelf of the Antarctic Peninsula. At these 
2 locations, the biomass of krill sometimes exceeded 1,000 t/NM. A 

comparison of geostrophic currents with krill distribution and its patch 

size resulted in a concept of a mechanism of- krill concentration formation. 

According to it, concentrations are formed in the areas of meanders and 

current eddies, which carry krill. The behavioural features of these 

organisms - their reactions to the turbulent flow of water and the 

shoal-forming instinct - cause krill to arrest their drift and make 

gatherings in these areas, despite the continuous exchange of water (Witek, 

Grelowski and Kalinowski 1982, Kalinowski and Witek 1984a). 

A classification of different krill aggregations was made ; they range 

from concentrations - aggregations on a geographical scale, down to patches 

- aggregations on a local scale caused by, for example, instinct (shoals, 

swarms, schools). Measurements of patches recorded on_hydroacoustic 

equipment enabled the determination of the distribution of density 

probability of the main patch parameter (length, density, number of krill 

in a patch) as well as krill behaviour in a 24-hour cycle. 

In coastal areas, especially in concentration areas, krill 

concentrations turned out to be larger, denser, and contained more krill 

than those in the open waters. Changes in the 24-hour cycle included the 

* Summary does not include results of Polish research on krill during 

SIBEX 1983/84 (draft paper dealing with it will be submitted to the 

Ill Meeting of SC-CAMLR). 
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loosening or even scattering of patches at night and vertical migrations 

leading krill closer to the surface at night. Besides light, these changes 

seemed to have been influenced by the amount and distribution of seston -

krill's food (Kalinowski and Witek, 1980, 1982, 1984a). 

In the vegetation season, the main component of seston are algae so 

special attention was paid to the relationships between the occurrence of 

phytoplankton and krill. In the light of these investigations, it seems 

that the often observed negative correlation between krill and net 

phytoplankton abundance over extensive areas is not a simple result of 

krill feeding. Large krill concentrations and small numbers of 

phytoplankton in some areas are rather an independent result of certain 

a biotic processes, e.g., hydrological processes -. However, extensive eating 

of phytoplankton by krill or other filtrating organisms may take place on a 

microscale in local conditions (Witek, Pastuszak, Grelowski 1982). 

Biological analyses were made on krill taken with a pelagic trawl or 

Bongo net; they covered length and weight measurement, the determination 

of sex, gonads' maturity and the degree of alimentary tract filling. These 

investigations enabled the observation of several features of the spatial 

and temporal distribution of krill of various size and maturity as well as 

their diurnal feeding cycle. They led to a conclusion that krill life 

cycle is longer than two years, empha·sizing _large changeability of krill 

population structure in the same periods of different years. The 

investigations allowed also for an elaboration of crit~ria of estimating 

krill as raw material for processing (Jazdzewski et al. 1978, Wolnomiejski 

et al. 1980, Witek 1979, 1981, Witek et al. 1981, Wolnomiejski et al. 

1982). 

On the basis of krill eggs and larvae collected with plankton nets the 

intensity and time (location of spawning) of krill in individual years were 

determined. Large changeability in the intensity and time of spawning was 

observed while its location remained more or less unchanged (Witek, 

Koronkiewicz, and Soszka 1980). 
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2.2. Fishing Patterns 

Since so far Poland has not begun commercial _ exploitation of krill, 

fishery-fype investigations on krill have not been conducted. 

2.3. Studies of Methods, Data Employed and Assessment of Krill Stocks 

On the basis of the measurement of acoustic parameters of krill and 

echo sounding (with the use of an echointegrator), the surface density of 

krill biomass was determined it became the basis for stock assessment in 

the investigated area and in the whole of the Antarctic in 1979. 

According to this estimate, the size of krill stocks in the whole of 

the Antarctic is contained within the interval 100-400 million tons. _Such 

range was later confirmed by the investigations carried out under the FIBEX 

programme (Kalinowski, Kilian, Dyka 1980, Kalinowski and Witek 1981, 1984a 

and b). 

Wiestaw Sl6sarczyk 

Zbigniew Witek 

Janusz Kalinowski 

Se~ Fisheries Institute 

Gdynia, Poland 
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