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ABSTRACT: During the SIBEXD programme in December 1983/January 1984,
27 hauls were made from the “Profesor Siedlecki” with a 368 — mesh midwater sampling
trwal. A total of 13 fish species at postlarval or juvenile stages was found in the
catches. The greatest aboundance and species diversity of juvenile ichthyofauna was
observed within shelf waters of the Peninsula. Postlarval and juvenile Pleuragramma
antarcticum was the most common ‘and most aboundant species there.
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1. Introduction

The knowledge about juvenile Antarctic ichthyofauna in the pelagic
phase of its life is still insufficient to understand the mechanisms governing
its distribution and migrations, determine the factors influencing its indi-
vidual development and survival rate, as well as etablish the interrelations
between juvenile fish and the pelagic ecosystem of the Antarctic. More
extensive and thorough observations and investigadons of the problem were
commenced at the end of the 1970’s (Rembiszewski, Krzeptowski
and Linkowski 1978, Kompowski 1980 a,b, Sl(’)sarczyk 1983a). The
FIBEX programme was the first attempt at a presentation of information
concerning the distribution and abundance of postlarval and juvenile fish
against the background of hydrological conditions prevailing in the areas
of study (Kellermann and Kock 1984, Kellermann and Stésarczyk
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1984). In the first phase of SIBEX, a programme of ichthyological in-
vestigations of the FIBEX expedition was repeated on the r/v “Profesor
Siedlecki”; at the same time, a new small midwater trawl, designed especially
for these investigations, was used to catch juvenile fish (BIOMASS
Working Party on Fish Ecology 1982).

2. Material and method

In December 1983/January 1984, 27 hauls were made from the r/v
“Profesor Siedlecki” (Fig. 1). For sampling a small, 368 — mesh midwater
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Fig. 1. Sampling trwal stations of r/v, “Profesor Siedlecki” during SIBEX (21 December — 8
January 1983/1984) :

trawl was used. The fine — meshed inset with a bar length of 15 and
12 mm was attached to the belly and 10 mm inset to the cod — end
of the trwal. Approximate vertical and horizontal opening of the trawl

was 9 and 14 m, respectively, at a mean speed of trawling of 3 knots.
Fourteen hauls were made at preselected stations; haul duration was

usually 30 minutes and 3—5 depth levels were sampled: 10—15 m, 25—30 m,
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50—55, 70—75m, 95—110 m. Because of the expected short duration of
investigations (December 21-January 8) these stations were mostly established
on the shelf and continental slope of the investigated area since it was
assumed that outside this zone, juvenile fish occur rarely (Slésarczyk
and Rembiszewski 1982, Kellermann and Slésarczyk 1984). The
remaining hauls were made in order to determine the presence of fish
in the vicinity of krill or salp patches recorded on the echosounder.

The whole catch or a random sample taken from it (when the numbers
of krill were large) was sorted out, than weighed or counted. When
determining c.p.u.e. for fish, two measures were used (1) number of specimens
caught in 1 hour fished, and additionally (2) number of specimens in

Fish /1 hour &2 , %0 5 b s
10° 57

4 Ll

1
1
1

x no fish

%212

2

175

0 100 km

 m——
0 50 nM

216

©

4

Fig. 2. Distribution and aboundace (No. per 1 hour of trawling) of juvenile Nototheniidae
(1) and Chaenichthyidae (2) in the Antarctic Peninsula region during SIBEX (21 December — 8
January 1983/1984)

100 kg of krill, when fish were caught together with krill. For further
investigations, postlarval and juvenile fish were preserved in 4%, formaldehyde
buffered with borax, in alcohol, or Dorogostaisky’s solution (Slésarczyk
and Rembiszewski 1982).
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3. Results

Species composition of total trawl catches is presented in Table I.
The data contained in the table should not be treated in the same way
as the results of quantitative macrozooplankton cathes by means of Bongo
or RMT nets because of relatively large mesh size in the belly and
cod —end of the trawl. However, they could supply some information
about pelagic fauna, among which postlarval and juvenile stages of fish
live and develop.

In the 27 hauls made, 21 contained postlarval or juvenile fish. The
presence of these fish in the catches was observed almost exclusively
in shelf waters, particularly north of Antarctic Peninsula (Table I, Fig. 2).
A total of 13 fish species at early developmental stages was found in
the catches (Table II). The most abundant and most often encountered
was Pleuragramma antarcticum (Nototheniidae — Fig. 2, Table II) at a postlarval
and juvenile stage. Postlarval Cryodraco antarcticus, Chaenodraco wilsoni
and Chionodraco rastropinosus were also often encountered.

Fishes were associated with krill aggregations occurring in relatively
shallow waters, north of Palmer Archipelago and in single hauls near
the Livingstone I., King George I. and Elephant I. (Table III). Fishes
were not found on were very rare within krill concentrations observed
far from coasts of the islands.

4. Discussion

When compared with the results of FIBEX (Kock 1982, Sloésarczyk
and Rembiszewski 1982, Kellermann and Kock 1984, Kellerman
and Slosarczyk 1984), fewer fish species were observed in the pelagic
zone of the study area; prevailing species also differed in 1981 and 1983/1984.
Two factors were responsible for this, according to the authors: a different
season of the year and a different hydrological situation. Polish investigations
within the SIBEX programme were carried out two months earlier than
FIBEX and that is why certain species — if the growth and development
of fish were similar — were still too small to get stuck in the relatively
large meshes of the trawl inset while other species did not yet go beyond
the coastal zone of the adjoining islands, where their spawning grounds
were located. Such an opinion is confirmed by the results of catches of
fish larvae by means of plankton nets, made in the vicinity of trawling
stations as well as observations from 4-day long krill catches in coastal
waters of Elephant Island directly after SIBEX programme (Slésarczyk,
in print). The different hydrological situation helps to explain the
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Abudance of juvenile fish (No. per 1 h of trawling) in the Antarctic Peninsula region (21 December — 8 January 1983/1984)
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Abudance of juvenile fish in krill catch (No. per 100 kg of krill) in the Antarctic Peninsula region (21 December — 8 January 1983/1984)
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abundant appearance of Pleuragramma in the catches. Eight out of ten hauls
in which this species was observed were made over the shelf of the
Antarctic Peninsula. During the period of investigations, the whole southern
part of the Bransfield Strait was under the influence of waters from the
Weddell Sea, flowing eastwards (Grelowski — pers. comm.). It may be
expeéted that before our investigations began, a strong inflow of Weddell
Sea waters to the Strait had taken place and in this way Pleuragramma
was carried there from the areas of its greatest concentrations in the
south-eastern part of the Weddell Sea (Keller 1983).

The abundance of postlarval and juvenile fish in krill catches was similar
to that observed during FIBEX (Slésarczyk and Rembiszewski 1982,
Kellermann and Kock 1984). A more detailed comparison of the results
of FIBEX and SIBEX is not possible because the distribution of krill
was quite different in the two seasons and krill concentrations in the
Bransfield Strait were not present. However, a preliminary conclusion may
be drawn from the results of the two programmes that juvenile fish
off the Antarctic Peninsula de not occur in December-March in such
great numbers within krill concentrations as off South Georgia (Kompowski
1980a, Slosarczyk, 1983b, off the Balleny Is. (Slosarczyk 1983)
or in the Prydz Bay (Slésarczyk, unpublished). Thus, in that period, off
the Antarctic Peninsula, the krill fishery does not constitute such a large
threat to the survival rate of juvenile fish as is the case in the above-
mentioned areas which, incidentally, belong to the traditional, heavily
exploited krill fishing grounds. This opinion does not refer to certain
species, observed during FIBEX exclusively in the shelf zone of the Antarctic
Peninsula (Sl6sarczyk and Rembiszewski 1982, Kellermannand Slosar-
czyk 1984), for which the danger stil exists. Among these are species
form families Bathydraconidae and Harpagiferidae, as well as some Chan-
nichthyidae, considered rare species or species with low fecundity (Permitin
1973) and therefore thought worthy of protection.

The authors would like to express thanks to the participants of the cruise, Dr Z.
Witek and Dr W. Kittel for their help in determining the taxonomic affinity of macro-
zooplankton from trawl catches and Mr S. Lichterowicz from the Sea Fisheriés Institute
for preparing figures and tables.

5. Pe3rome

Cornacao nporpamme skcnenuumd CUBOKC, B nepuon ¢ 21 nexabps 1983 roma mno
8 suBaps 1984 roma npoBeNeHO MOMBITKY OLEHKH HPUCYTCTBHSL U YUCJIEHHOCTH B TEJIarvalin
MOJIOJM AHTAPKTHYECKHX PbIO C TMOMOIIBIO CHNELHATBHO CKOHCTPYMPOBAHHOTO Ui 3THX
MCCJIe/IOBaHU# MajiorabapuTHOTO Tpaa.

B 27 Tpanenusx, npoBeleHHBIX B akBaTopuu cesepHee FOxHbIX IIOTIIAHICKAX OCTPOBOB
u TlanbMepckux OCTpoBOB, a Takke B bpancomnbackom upommse (puc. 1., Tabamma I)
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oOHapyXeHO npucyTcTBuEe 13 BHIOB pbIO B MNOCTJIAPBAJbHOM WJIM FOBEHAJIbHOW CTaIusX
pasButus (tabauna II). Hanbonbiyro pa3sHOBHIHOCTD M YUCJIEHHOCTb FOBEHAILHON HXTHO(AYHEBI
Habnronamu B wenbPOBbIX BoJAax AHTapKTHYECKOTO moayocTpoBa (puc. 2). Yame Bcero
¥ B HamOOJIbILIEH YMCIEHHOCTH B 3TOM pailOHE BCTPEYAIMCh MOCTJIapBajbHAs M IOBEHAJbHAs
cramuu Pleuragramma antarcticum (taGnuusl II u III). Kpome 3Toro Buaa 4acto BCTpewasach
MoJioab BuaoB Cryodraco antarcticus, Chaenodraco wilsoni v Chinodraco rastrospinosus.

CpaBHHBas pe3yJibTaThl HCCIIEAOBaHMIA C pe3yibTaTaMu nporpaMmbl ®UBIKC, B nenarnanu
ucciaeayemMoro paiiona HabGmroganu Oosee ybormit BHAOBOW COCTaB, a TaKXKe pas3jiMvde HX
YHCJIEHHOTO COOTHOIeHHs. OOyCIOBAEHHO 3TO ObUIO pa3IMYHEM THIPOJIOTHYECKHMX YCIOBHM
U BPEMEHM rojJa, B NEPHOJA KOTOPHIX MPOBOAWIHACH HAOJIOICHUS.

ITo pe3ynbTaTam 06eMX MpPOrpaMM MOXHO MpPEedNoJaraThb, YT0 B pailoHe AHTapKTHYECKOTO
nojyoctpoa u FOxubix IOT/IaHACKUX OCTPOBOB B MEPUO C AeKabps MO MapT. B COCEACTBE
NPOMBICJIOBBIX CKOMJIEHMH KpHJIS MOJOOb pbHIO He BCTpPEeYyaeTcss B TAKOW YHMCJIEHHHOCTH,
kak B Apyrux paionax AHTtapkTuku (FOxnas I'eoprus, octpoBa Bamnensl, 3amus Ilpuns).
He cMoTps Ha 3TO B MccielyeMOM pailOHE NMPOMBICEN KPHJIS CTAHOBHUT YIrpo3y YMEHbILUCHHS
BBDKMBAEMOCTH MOJIOAM, OOMTAIOmIMX B 3TOM pailoHe BHIOB pbIO C HHU3KOW CTENEHBIO
BOCIIPOM30JUTEJIBHOCTH, & TAaKXe PEOKO BCTPEYAIOLIMXCS BHIOB DbIO.

6. Streszczenie

W programie SIBEX, w okresie od 21 grudnia 1983 do 8 stycznia 1984, dokonano
proby oceny rozmieszczenia i liczebnosci w pelagialu mlodocianych ryb antarktycznych przy
uzyciu matego wloka, zaprojektowanego specjalnie do tego programu badafn. W 27 zaciagach
przeprowadzonych w akwenie na péinoc od Szetlandéw Potudniowych i Archipelagu Palmera
oraz w Cie$ninie Bransfielda (rys. 1, tabela I) stwierdzono wystgpowanie 13 gatunkoéw
ryb w postlarwalnym lub miodocianym stadium rozwoju (tabela II). Najwigksza rozno-
rodnos¢ i liczebno$¢ miodocianej ichtiofauny obserwowano w wodach szelfowych Potwyspu
Antarktycznego (rys. 2). Postlarwalna i miodociana Pleuragramma antarcticum byla najliczniej
i najcze$ciej wystepujacym w tym rejonie gatunkiem (tabele II i III). Obok niej do czesto
notowanych nalezaty Crydraco antarcticus, Chaenodraco wilsoni i Chionodraco rastrospinosus.

W poréwnaniu z wynikami FIBEX w pelagialu badanego obszaru obserwowano dwukrotnie
mniej gatunkoéw ryb, inne roéwniez gatunki byly dominantami polowow. Wplynela na to
odmienna sytuacja hydrologiczna i inna pora roku, w ktorej przeprowadzono badania.
Z wynikow obu programéw mozna ostroznie wnioskowaé¢, Ze w rejonie Potwyspu Antarktycz-
nego i Szetlandow Poludniowych, w okresie od grudnia do marca, ryby mlodociane
nie wystepuja w sasiedztwie koncentracji kryla tak licznie jak w innych regionach Antarktyki
(Georgia Potudniowa, Wyspy Balleny, Zatoka Prydz). Pomimo tego w rejonie badan istnieje
jednak ze strony rybolowstwa krylowego zagrozenie dla przezywalnosci miodziezy licznie
notowanych tam gatunkéw ryb o niskiej plodnosci badz gatunkoéw uznawanych za rzadko
wystepujace w przyrodzie.
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