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ABSTRACT: Juvenile fishes of the family Nototheniidae were recorded during fishing
for krill eastwards of the Balleny Islands. The paper describes juveniles of the most
abundant species. Trematomus bernacchii and Pagothenia brachysoma, their distribution
and abundance. Also the correctness of assigning of some juveniles to the species
T. bernacchii is discussed.
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1. Introduction

Following DeWitt (1970) the dominant group of demersal Notothe-
niidae of the Ross Sea are fishes belonging to the genus Trematomus.
Among them 7. bernacchii is considered as one of the most frequent
and widely distributed species (AndrjasSev 1964). Pagothenia brachysoma
belongs to the cryopelagic fauna of that region (Andrjasev 1968, 1970 —
cited as Trematomus brachysoma). The literature dealing with juvenile No-
totheniidae of the Ross Sea is rather scarce. Some reference to the juveniles
of species mentioned above is given by Miller (1961), Andrjasev (1967,
1970), DeWitt (1970), AndrjaSev and Jakubowski (1971) and Baluskin
(1976a). Apart from the Ross Sea, only nine species, out of 51 Nototheniids
living in the Antarctic, have been described in the developmental stages
(Regan 1916, Everson 1968, Hureau 1970, Efremenko 1979).

Investigations of juvenile ichthyofauna within the krill concentrations off
the Balleny Islands were carried out in 1978, during the circumantarctic
expedition of the r/v “Profesor Bogucki”. One of the objectives of the study

*) This work was performed as part of the problem MR-II-16
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was to draw attention to the necessity of protecting juvenile fish under
the conditions of a rapidly developing krill fishery.

2. Material and method

The material for the paper was collected between January 24 and
February 2, 1978. Fish for investigations were taken during exploratory
fishing for krill. It was carried out with a commercial pelagic trawl 63/57 x 4,
with a head-rope of 63 m and with a fine-meshed inset (mesh size 12 mm)
in the terminal part of the belly and in the codend. The vessel’s speed
ranged from 2.8 to 3.3 knots. Depending on the speed of trawling, the
vertical opening of the trawl mouth (at a place where the fine-meshed
inset began) ranged from 8.7 to 9.2 m while the horizontal opening ranged
from 9.8 to 10.4 m.

The collected fish were preserved in 49, buffered formalin or frozen.
Enzymatically cleared (transparent) individuals, stained with alizarine (by the
Taylor (1967) method) were used for species identification. The investigation
of cephalic canals, serving also species identification, were carried out after
they had been discoloured with Delafield’s hematoxylin by the Jakubowski’s
(1967) method.

In order to estimate the abundance of juvenile fish in krill concentra-
tions, random samples of krill and fish weighing 9—70 kg (depending on
the size of krill catch and the number of fish) were taken from 15 hauls.
Each sample was examined in detail and juveniles were sorted out.

Two measures of abundance, comparable with each other, were used:
the number of individuals in 100 kg of krill and the number of individuals
taken in 1 hour of fishing, (one haul fishes determined by the abundance
of fish in the samples and the yield of krill catch).

3. Investigation area

The Balleny Islands are situated in the south-western part of the Pacific
Ocean between 66 and 68 S and 162 and 165 E. The distance between
the islands and Victoria Land is 300 km (Fig. 1). From an ichthyo-
geographic point of view, they are considered by Hureau (1973) to be
part of the Antarctic (continental) Province. The fauna off the islands is
poorly known and there is little information concerning its composition in the
literature (Korabelnikov 1975). The islands lie within the area of the
Antarctic convergence. According to BeklemiSev (Korabelnikov 1975),
the upwelling bottom waters favour the formation of concentrations of
Euphausiidae. Naumov (1962) writes about the abundance of krill off the
islands, estimating its biomass at 300 g/m>.
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Fig. 1. The occurence of juvenile Trematomus bernacchii and Pagothenia brachysoma within
krill concentrations off Balleny Islands, January — February 1978
| — Trematomus bernacchii, 2 — Pagothenia brachysoma, 3 — T. bernacchii and P. brachysoma,

4 —— no juveniles
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In the course of our investigations, the waters east of the Balleny
Islands were free of ice or covered by loose pack ice. Numerous icebergs
floated around. Average water temperature at the surface was —0.37°C.
A drop in water temperature with depth to a mean temperature of —1.48°C
at a depth of 40 m was observed. Below 40 m temperature gradually
increased to a mean of —0.96°C at a depth of 100m and +0.11 C at
a depth of 200 m (Koronkiewicz, unpublished).

Fishing for krill was carried out east of the Balleny Islands over the
depths of 1100—2750 m. Krill concentrations, usually scattered, were found
in the near-surface waters, most frequently at depths of 10—60 m. Czykieta
and Koronkiewicz (unpublished data) found out that juvenile (64.5%,) and
immature (34.39;) krill, on the average 31.6 mm in length, predominated.

4. Results

4.1. Description of the species

Trematomus bernacchii (Fig. 2)
Juveniles of 33.5-444mm SL were recorded in catches. Sixteen
specimens were taken for identification and description of the species.

Fig. 2. Juvenile Trematomus bernacchii, 42.7 mm SL (preserved in alcohol)

The body of a juvenile fish is cream -- coloured, semi-translucent with
a vertical bar of melanophores on the posterior part of the post-anal
section. The dorsal surface of the peritoneum is nearly covered by large
melanophores. Additional melanophores are distributed on the sides of the .
abdomen and sometimes above it, forming in some specimens the following
vertical bar. In the larger juveniles three further bars, made up of small
melanophores, are located between the head and the caudal section. Me-
lanophores are also present on the occipital part of the head and on
opercular bones; in the larger specimens small melanophores occur on the
cheeks, jaws and at the base of pectoral fin.

The scapular foramen is almost completely situated on the dyed, super-
ficially ossifying hypercoracoid, which was observed in 8 individuals, examined
after dyeing and clearing. The relatively small foramen is usually ovally
shaped. It is highly improbable that the foramen can extend behind the lower
margin of the hypercoracoid which, at this stage of development, is not
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yet clearly marked. Also the skeletal structure of the caudal fin is not most
likely, finally developed: some specimens show patterns of type 2+2+1
(when counting from the ventral: hypurals 1 and 2,3 and 4 are joined,
hypural 5 is free), while other specimens (not too numerous) show the
commencing partition of hypurals 3 and 4 or hypurals of the pattern
2+1+1+1. The infraorbital space is quite broad, being 15.2 to 16.1°, of
head length. Meristic counts are as follows: 52—53 vertebrae (18 truncal);
V—VI, 3537 dorsal fin spines and soft rays; 31-—33 anal fin rays, 15—-16
principal and 19-—21 marginal caudal fin rays; (24) 2526 (27) pectoral fin
rays; 12 --13 gill -- rakers on the lower part of first arch. In spite of the early
development stage the system of cephalic canals of some specimens has
already the characteristic features of mature fish of T. bernacchii: the
infraorbital canal marked by at least one disjunction under the eyesocket,
two disjunctions of the supratemporal canal and separated preopercular and
mandibular canals. The individually varying topography of the cephalic
canals of this species (Jakubowski, 1970) and the covering of some dis-
junctions at this stage of development, precludes the explicit formulation
of canal patterns for all of the investigated specimens.

Pagothenia brachysoma (Fig. 3)

Juveniles of standard length 51—88 mm were captured. Description of
some characteristic features of the species is based on 7 specimens.

Fig. 3. Juvenile Pagothenia brachysoma, 64.0 mm SL (preserved in formaline)

The body of juveniles is brownish grey with silvery-blue hue of the head
and on the anterior part. Two series of dark spots occur on the body:
5 to 6 in the dorsal part and 4 in the ventral part. A big black spot is
located on spinous dorsal and at the base of pectoral fin. Soft dorsal fin
is strongly pigmented, caudal fin has a series of melanophores forming
cross-bars. Other fins are whitish, semitranslucent.

The scapular foramen is located inside the hypercoracoid. The skeletal
structure of the caudal fin has a pattern 2+2+1. Two segments of the
infraorbital canal are absent. The vertebral count of two dyed and cleared
specimens is 46—47, including 31 caudal and 15 to 16 truncal vertebrae.
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Fig. 4. The distribution and abundance of juvenile Trematomus bernacchii and Pagothenia
brachysoma within krill concentrations off the Balleny Islands, January — February 1978
1 — no juveniles, 2 — 100 per 1 hour fished, 3 — 1000/1 hf, 4 — 10000/1 hf, 5 — Trematomus

bernacchii, 6 — Pagothenia brachysoma
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The fin-ray counts are as follows: dorsal V, 30—33, anal 29—31, pec-
toral 23.

4.2. Distribution and abundance

Trematomus bernacchii and Pagothenia brachysoma occurred almost within
the whole investigation area, T. bernacchii being the most frequent and
abundant (Fig. 1). The distribution of fish was uneven (Fig. 4). This is
especially true for T. bernacchii; its abundance indices fluctuated from 1 to
9,421 individuals per hour of fishing. To some extent, changes in abundance
of this fish could have depended on the density of krill concentrations;
T. bernacchii was more abundant in catches with low yield of krill (Table I).

Table 1

Indices of abundance of juvenile Trematomus bernacchii and Pagothenia brachysoma within
krill concentrations off Balleny Islands (January — February 1978)

Haul SR Samplirig Yi::-(iillOf Trematomus bernacchii ~ Pagothenia brachysoma
No depth (M) (o per 1h)  N/1hf N/O.1T  N/Lhf  N/O.IT
78 L 20— 35 77 806 1047.4 4 4.7
80 D 11— 29 351 1108 315.8 31 8.8
82 D 16— 54 1267 2802 221.2 — -
83 L 12— 21 14700 750 5.1 — —
84 L 17— 31 1059 691 65.2 46 43
89 L 24— 56 178 1829 1104.9 + +
92 D 14— 59 75 1553 2070.7 23 30.3
96 L 10— 30 800 4548 568.5 41 5.1
101 N 9— 26 1104 845 125.6 —— —
106 L 20— 49 66 2879 4438.2 29 449
108 N 12— 22 7000 — — + +
111 L 16— 29 1600 9421 588.8 449 28.0
116 L 22— 59 417 31 55 31 5.5
117%) N 105—189 — 1 3

118) D 20— 30 . 9 4 +

Mean index
per haul sampled 1818.2 812.1 438 10.1

+ juveniles found outside the sample (abundance not estimated)

— no juveniles in krill catch

*) haul outside the concentration of krill (index: N/0. 1T not estimated)

**) L — daylight, D — dawn and dusk. N — night
The highest values of abundance indices for the two species were observed
east of Buckle Island. For instance, the number of individuals in 100 kG
of krill in the case of T. bernacchii was 4,438.2 (Table I). The small number
of investigated samples, limited by the short stay of the vessel on the fishing
ground, does not allow to explain on what other factors (apart from density
of krill) the distribution and changes in abundance of these fish in krill
concentrations could have depended.
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5. Discussion

The identification keys of Nototheniidae are based, among other features,
on the scaling of fish. Such keys are of limited application in the case of
juveniles, because their body is mostly free of scales or at most the
presence of first, undeveloped scales is sometimes noted. In consequence, it
was found difficult to identify juveniles, determined in this paper as
Tremctomus bernacchii (Boulenger).

The meristic features of juveniles revealed in that developement stage
are in good accordance with descriptions of the species T. bernacchii
given by several sources. The observed number of vertebrae conforms with
those mentioned by Andrjasev (1959), Gosse (1968) and Hureau (1970)
for this species from the coastal zone of the East Antarctic. The fin-ray
patterns are in general also similar to the meristic characteristics of the
species given by DeWitt and Tyler (1960), Blanc (1961) and Hureau
(1962), based of fish samples taken from the Ross Sea and coastal waters
of the Adelie Land. The topography of cephalic canals observed in juveniles,
specific for T. bernacchii and unique among the remaining species of this
genus, is in good accordance with descriptions of Jakubowski (1970) and
AndrjasSev and Jakubowski (1971).

Assigning of these juveniles to the species T. bernacchii raises- some
doubts however, when some osteological observations and the descriptions
of pigment design of juveniles are compared with the results of other
authors. After Andersen and Hureau (1979), a characteristic feature of
the species belonging to the genus Notothenia (genus Trematomus is consi-
dered as a junior synonym of this genus) is among others, the pattern
of the skeletal structure of the caudal fin described as 2+2+1. The
skeletal framework of the caudal fin of juveniles studied seems not to be
completely developed; however, the pattern of the type 2+1+141, obser-
ved in a small number of specimens, suggested their affinity to the genus
Patagonotothen which, according to Andersen and Hureau (1979), dis-
tinguishes that feature from the genus Notothenia.

According to the available sources, only a single species belonging to
the genus Patagonotothen — P. loesha — occurs in the waters off the Balleny
Islands (Andrjasev 1964, DeVries 1970 — cited as Notothenia larseni and
Baluskin 1976 a, b — cited as N. loesha or Nototheniops larseni). However,
the features of this species, differ from these of juveniles presented in the
paper. The infraorbital space of P. loesha is narrow (5.9 to 7.2% of HL,
according to Baluskin) but was found to be much wider in the juveniles
investigated (15.2 to 16.1°, of HL). The variable width of this space
(149 to 28.7°, of HL) was observed by DeWitt and Tyler (1960) for
T. bernacchii from the Ross Sea. Following BaluSkin (1976 a, b), the
number of the fin-rays of P. loesha varies from 34 to 36 in the anal fin
and from 24 to 27 marginal rays in case of the caudal one, while in the
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juveniles examined counts were distinctly lower (31 to 33 and 19 to 21
respectively).

The pigmentation of juveniles studied differs from that in the sketch
of larvae, collected off the Adelie Land and identified by Hureau (1970)
as T. bernacchii. On the other hand this pigmentation resembles the pigment
design of juvenile Notothenia kempi (41.5—47.5 mm SL) from the Scotia Sea
(Efremenko 1979). In the case of the latter also other diagnostic cha-
racters (fin-rays, vertebrae) given by Efremenko are close to the features
of juvenile T. bernacchii from the Balleny Islands. It should be noted that
these characters, according to Norman (1938), Andrjasev (1959), Hureau
(1970) and Baluskin (1976 a, b), are similar in the adults of both species
as well. There is however one distinct difference between them, the location
of the scapular foramen, which concerns also P. loesha, discussed formerly.

The classic systematics of the family Nototheniidae (Regan 1913,
Norman 1937, 1938) distinguishes the genera Trematomus and Notothenia
by the location of the scapular foramen in pectoral fin skeleton. Since
the shape and position of the foramen is not described by BaluSkin
(1976 a, b) and Efremenko 1979), this problem was investigated additio-
nally on several score of specimens of Patagonotothen larseni, P. nybelini
and Notothenia kempi (11.5—31cm SL), collected by the author in the
Scotia Sea. The presence of the large triangular foramen, clearly margined
below by the hypocoracoid, was observed in these species. The foramen
in the examined juveniles from Balleny Islands differs consxderably from
that observed in the above mentioned species, being close however to the
sketch drawn for adult T. bernacchii by Hureau (1970). In spite of
exceptions to the rule of Regan (1913), found by Hureau (1962, 1970)
in genus Trematomus, the framework of the pectoral fin skeleton settles
finally — in opinion of the author — question of affiliation of examined
juveniles to the species T. bernacchii, excluding their affinity with P. loesha
(P. larseni) and N. kempi.

The apertures of the partially disjoined hypurals 3 and 4, which were
a basis for some doubts, will probably close during advancing ossification
of the skeleton. In view of this, the complete partition of the partly ossified
hypural plate is rather questionable. At the same time, the presence of dis-
joined hypurals 3 and 4, observed in a few specimens, can serve as
a tentative proof of individual variability of the described features and/or,
probably, of a high plasticity of this widely distributed species (Jakubow-
ski — pers. comm.).

The juveniles of P. brachysoma had developed a completely scaled head,
a skeleton of the caudal fin and coloration typical for adults which facili-
tates their identification. Moreover, the meristic features and observations
on skeletal structures of the tail were in accordance with the specific
characteristics given by Norman (1938), Andrjasev and Jakubowski
(1971) and Andersen and Hureau (1979).
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The high abundance of juvenile fish of the above-mentioned species off
the Balleny Islands is not an exceptional phenomenon in the Antarctic.
Numerous larvae (mean SL of 25 mm) and juvenile stages (40—50 mm SL)
of T. bernacchii were found by Hureau (1970) in the near-surface waters
off Adelie Land. Juvenile and adult fishes of the genus Pagothenia were
found to be quite abundant in very cold near-surface waters or under per-
manent ice (Pappenheim 1912, Andrjasev 1967, 1970, DeVries 1970).
Antarctic juvenile fishes within krill concentrations equally abundant as those
of the Balleny Islands, were observed near West Ice Shelf (Slosarczyk,
unpublished data) and on South Georgia fishing grounds (Kompowski
1980, Wolnomiejski and Boberski, unpublished data). In the vicinity of West
Ice Shelf (Princess Elizabeth Land), the author observed mass-occurence
of juvenile Pleuragramma antarcticum Boulenger, estimated at 61.000 ind./hf
(11,500 ind./t of krill). Kompowski (1980) noted similar occurrence of
juvenile (18—23 cm SL) Champsocephalus gunnari: in several hauls off
Clerke Rocks this fish constituted about 209, of the catch weight (amoun-
ting to 2 tons in a haul). Wolnomiejski and Boberski (unpublished data)
observed during fishing for krill off South Georgia mass-occurrence of
juvenile stages of the species Patagonotothen larseni (Lonnberg) (41—48 mm
SL).

During the investigations carried out over a much longer period than
those carried out off the Balleny Islands, Wolnomiejski and Boberski (unpu-
blished data) observed a some relationship between the occurence of juvenile
fish and environmental conditions. These authors noted that P. larseni was
found more frequently in cat¢hes made at depths of 50—70 m while Chaeno-
cephalus aceratus (8—10 cm' SL) was found below a depth of 100 m. Accor-
ding to them, in most cases young fishes were caught at night, in scattered
krill concentrations. They also noted that P. larseni, unlike Ch. aceratus,
was more frequently found outside krill concentrations of high density, that
resembles our observations for Trematomus bernacchii.

6. Conclusions

Juvenile nototheniids: Trematomus bernacchii (Boulenger) and Pagothe-
nia brachysoma (Pappenheim) were recorded in great numbers within krill
concentrations off the Balleny Islands.

A short description of the species is given in the paper because juvenile
T. bernacchii remained undescribed yet. The correctness of assigning of some
juveniles studied to this species is discussed.

Investigations were carried out in the course of exploratory fishing for
krill with a commercial pelagic trawl. The mean number of juveniles per
hour fished in by-catch of krill was estimated to be 1818 individuals of
T. bernacchii and 44 individuals of P. brachysoma.
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The area off the Balleny Islands have become traditional krill fishing
grounds. The relatively high abundance of juvenile fish observed there within
krill swarms indicates, that the intensive krill fishery may waste a conside-
rable amount of fish fry, which could results in a decline of mature fish
populations. -

I would like to thank Prof. M. Jakubowski and Dr. J. M. Rembiszewski for their help and
guidance. Also my thanks to Dr. L. Halama and Dr. L. Ejsymont for their assistance with
staining work.

7. Pe3rome

Cpenu CKOMICHMH aHTAapKTHYECKOro Kpuas BOmu3M ocTpoBoB bannenn Habnromasnock
MaccoBOe MpPHUCYTCTBHE MOJIOJM IBYX BUAOB phIO u3 cemeiictBa Nototheniidae: Trematomus
bernacchii (Boulenger, 1902) (puc. 2) u Pagothenia brachysoma (Pappenheim, 1912) (puc. 3).
Hccnenosanus 3THX BUAOB NPOBOJMINCE ¢ cyaHa . IIpodeccop Boryuku”, ¢ 24 suBaps no 2
¢deBpane 1978 roma, BO BpeMsi MCCJEIOBATEIBHOIO peiica BOKPYr AHTapKTHAbL. Marepuasl
JUIS UCCIE0OBAHUN COOMPAUCh NMPH NPOMBICIE AHTAPKTHYECKOTO KPWJs, MPOBOJAMMOIO neja-
IMYECKUM TpaJOM C JJIMHOW BEpXHEN noabopbl B 63 M M BEJMYMHON S4Y€M MAHTHH MeLIKa
B 12 MM.

B nepuon uccienoBauuii NOBEPXHOCTH MOPS BOCTOYHEE OCTpPOBOB basienu nokpeita Oblia
IIyJIbIOM MJIM MOJIHOCTBIO cBOOOHA 0TO sbjaa. CpenHsis TemnepaTypa BOJbI Y MOBEPXHOCTH
cocrapisia — 0,37°C. HebGonbiuve 1Mo MJIOTHOCTH CKOIUICHHS! KPWJISL BCTPEYAJUCh B IMPHIO-
BEPXHOCTHOM CJIO€ BO/Ibl, MPEH MYILIECTBEHHO Ha ri1ydoune 10—60M. B ynoBax BeICTynas riaBHbBIM
00pa3oM Kpujb FOBEHAJIbHBIH W HENOJIOBO3PEJIbIM.

B pa6oTe onuchIBAETCS MU MEHTALMS MOJIOAH M HEKOTOPbIE XaPAKTEPHBIE YEPThI BYX BbILIE
NEPEYUCIIEHHBIX BHJOB, a Takxke oOllee CTPOEHHE KAHAJOB TOJIOBbl M CKEJIETOB IPYIHBIX
U XBOCTOBBIX IJIABHMKOB PbIO 3TO# BO3pacTHOW cTaauu. B obOcykieHuM IIHMPOKO paccMaTpu-
BAETCSl BONPOC ONPE/EJICHUs BUAOBOW NpuHAMIEXHOCTH Mosoau T. bernacchii. BunoBoe orpe-
JIEJICHHE BBI3bIBAET HEKOTOPBIE COMHEHHUS, B CBS3M C HAOIIOJJa€MbIM y OTAENbHBIX 3K3EMILISPOB
CTPOCHHEM CKEJIETa XBOCTOBOI'O ILJIABHMKA, XapaKTEPHBIM Ui poaa Patagonotothen (Bonylukus,
1976), a TakXke B CBS3M C BCTPEYEHHBIM B JIMTepaType onucanuem mosionu Notothenia kempi
n3 Mops Ckollla, HAaNOMHHAIOUIEH MOJOIb DPHIO ONpENe/eHHYI0 B HAcTOsUiel paboTe Kak
T. bernacchii.

Mousons T. bernacchii n P. brachysoma BcTpeyanach, no4Td BO BCEM paliOHE UCCIieN0BaHUY
(puc. 1 u 4). Cpeausis 4YUCIEHHOCTb pbIO B NPUJIOBE NMPOMBICIA KPWisi OllEHWBajach B 1818
ocobel/wac Tpanewuss ans Buga 7T. bernacchii mu 44 ocobu pbib/yac TpajieHus MJds BHOA
P. brachysoma (tabimua I). Boabl BOJM3M OCTpoBOB bBaineHun CYMTAIOTCS TpaaAHIMOHHBIM
paiioHoM npoMeiciia kpuis. Habnaronaemass Gosbilasi YMCAEHHOCTb PbIO B MPHJIOBE MPOMBICIA
KPUJIsl B 9TOM paiiOHe yKa3blBaeT Ha BO3MOXHOCTb YHHYTOXEHHS NPH MHTEHCHUBHOM €ro Mpo-
MBICJIC 3HAYMTEILHOTO KOJIHYECTBA MOJIOAM HA3BAHHBIX BUIOB PbIO, YTO OTPULATEILHO TOBJIUSET
Ha BEJUYUHY IIONOJIHEHHS UX OCHOBHBIX TONYJSUMA B pailOHE OCTPOBOB.

8. Streszczenie

W koncentracjach krylowych w okolicy Wysp Balleny stwierdzono masowa obecno$é
dwoch gatunkéw mtodocianych ryb z rodziny Nototheniidae: Trematomus bernacchii (Boulen-
ger, 1902) (rys. 2) i Pagothenia brachysoma (Pappenheim, 1912) (rys. 3). Badania nad nimi
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przeprowadzono ze statku ,,Profesor Bogucki”, w okresie od 24 stycznia do 2 lutego 1978r.,
w czasie rejsu badawczego dookota Antarktydy. Material do badan zebrano w trakcie po-
towoéw kryla, prowadzonych wiokiem pelagicznym o dlugos$ci nadbory 63 m i wielkosci oczka
12 mm w gardzieli i w worku.

W okresie naszych badan powierzchnia akwenu na wschéd od Wysp Balleny byla pokryta
luzna kra lub byla wolna od lodu. Srednia temperatura wody przy powierzchni wynosita
—0,37°C. Rozrzedzone zwykle skupienia kryla wystgpowaly pod powierzchnia wody, prze-
waznie na glgbokosci 10—60 m. W polowach notowano glownie kryla juvenalnego i nie-
dojrzatego.

Opisano pigmentacj¢ w stadium miodocianym i wybrane cechy merystyczne obu wy-
mienionych wyzej gatunkéw. Opisano rowniez ogélnie budowe kanaléw glowy oraz szkieletu
pasa barkowego i ogona ryb w tym stadium rozwoju. W dyskusji oméwiono szerzej problem
identyfikacji mlodocianych ryb z gatunku 7. bernacchii. Oznaczenie gatunku pozostawia
pewne watpliwoSci z uwagi na obserwowana u niektorych osobnikéw strukture szkieletu
pletwy ogonowej, charakterystyczna dla rodzaju Patagonotothen (Baluskin 1979), a takze
istnienie w literaturze opisu mlodocianej Notothenia kempi z Morza Scotia, przypominajacego
w duzym stopniu miodociane ryby, okreslone w tej pracy jako T. bernacchii.

Ryby z gatunkow T. bernacchii i P. brachysoma wystgpowaly niemal w calym rejonie
badan (rys. 1). Najwyzsze wartosci wskaznikéw liczebnosci tych ryb zanotowano na wschod
od Wyspy Buckle (rys. 4). Srednia liczebnos¢ ryb w przylowie krylowym oszacowano na
poziomie 1818 osobn./l1h w przypadku T. bernacchii i 44 osobn./lh w przypadku P. brachy-
soma (tabela 1).

Okolice Wysp Balleny naleza do tradycyjnych towisk krylowych. Obserwowana tam wy-
soka liczebno$¢ ryb w przylowie kryla, Swiadczy o mozliwosci niszczenia przez intensywne
potowy tego skorupiaka znacznej ilo$ci narybku wymienionych wyzej gatunkoéw, co wplynaé
moze ujemnie na wielko$¢ stad ryb dorostych.

9. References

1. Andersen N. C., Hureau J. C., 1979 — Proposition pour une nouvelle classification
des Nototheniidae (Pisces, Perciformes, Nototheniidae) — Cybium 3 série, 6: 47—53.9

2. Andrjasev A. P. 1959 — O &isle pozvonkov i nekotoryh osteologiceskih priznakah u ryb
Antarktiki (po rentgenosnimkam) — Vopr. Ihtiol. 12: 3—7.

3. Andrjasev A. P. 1964 — Obzor fauny ryb Antarktiki — Issled. fauny morej, 2, 10.:
335—386.

4. Andrjasev A. P. 1967 — O mikroflore i faunie, svjazannoj c antarktiCeskim pripajnym
I'dom — Zool. Zurn., 46, 10: 1585—1593.

5. Andrjasev A. P. 1968 — The problem of the life community associated with the
Antarctic fast ice (In: SCAR Symposiunr on Antarct. Oceanogr.) — Santiago, Chile
(1966), 147—155.

6. Andrjasev A. P. 1970 — Cryopelagic fishes of the Arctic and Antarctic and their signi-
ficance in polar ecosystem (In: Antarctic Ecology, 1, Ed. W. M. Holdgate) — Acad. Pres.
London, 297—304.

7. Andrjasev A. P., Jakubowski M. 1971 — Morfologiceskoje obosnovanie rodovogo obo-
soblenija antarkti¢eskih Sirokolobikov (Trematomus borchgrevinki Boulenger i T. brachy-
soma Pappenheim) i novyj status roda Pagothenia Nichols et LaMonte (Nototheniidae) —
Zool. Zurn., 50, 7: 1041—1055.

8. Baluskin A. V. 1976 a— Obzor vidov gruppy “larseni” roda Notothenia Rich. — Vopr.
Ihtiol., 16: 3—15. ‘

9. Baluikin A.V. 1976 b — Kratkaja revizija nototenij (Notothenia Richardson i blizkije
rody) iz sem. Nototheniidae — Zoogeografija i Sistematika, 9: 118—134.



Juvenile T. bernacchii and P. brachysoma q9

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

T

Blanc M. 1961 — Les poissons des Terres Australes et Antarctiques Frangaises — Mem.
Inst. Sci. Madaga§car, Ser. F, 4: 109—157.

DeVries A. L. 1970 — Freezing resistance in Antarctic fishes (In: Antarct. Ecology, 1,
Ed. W. M. Holdgate) — Acad. Press, London, 320—328.

DeWitt H. H. 1970 — The character of the midwater fish fauna of the Ross Sea,
Antarctica (In: Antarct. Ecology, 1, Ed. W. M. Holdgate) — Acad. Press, London,
305—314.

DeWitt H. H.,, Tyler I. C. 1960 — Fishes of the Stanford Antarctic biological research
program, 1958—1959 — Stanf. Ichthyol. Bull., 7, 4: 162—199.

Efremenko V. N. 1979 — Li¢inki Sesti vidov ryb sem. Nototheniidae iz Morja Skot1]a~—
Vop. Ihtiol. 19 (6): 1068—1078. |
Everson I. 1968 — Larval stages of certain Antarctic fishes — Br. Antarct. Surv. Bull
16: 65—70.

Gosse J. P. 1968 — Expéditions antarctiques belges. Poissons récoltés par I’expédition
d’été 1967 —Bull. Inst. r. Sci. Nat. Belg., 44, 39: 1—I11. |
Hureau J. C. 1962 — Poissons antarctiques récoltés au cours de la onziéme expédition
frangaise en Terre Adélie (1960—62) — Bull. Mus. Hist. nat., Paris, 34, 3: 228238,
Hureau J. C. 1970 — Biologie comparée de quelques poissons antarctiques (Notothe-
niidae) — Bull. Inst. océanogr. Monaco, 68: 1—244.

Hureau J. C. 1973 — La distribution géographique des poissons de I’Antarctique — C. R.
Soc. Biogéogr., 434: 4—16.

Jakubowski M. 1967 — A method for the manifestation of lateral-line canals and their
neuromasts in fishes — Copeia, 1: 234—235.

Jakubowski M. 1970 — Osobennosti morfologii sistemy organov bokovoj linii u pred-

" stavitelej antarktieskogo roda Trematomus Boul. (Nototheniidae, Pisces)— Vopr. Ihtiol.,

22.

23.

24.

25

26.

27,

28.

29.

30.

10, 2: 385—390.

Korabelnikov L. W. 1975 — Nekotoryje zoogeografieskije osobennosti antarkticeskih
Ostrovov Balleni — Vestn. Zool., 3: 37—41.

Miller R. G. 1961 — Notothenioid fishes from Cape Hallet and Ross Sea, Antarctica —

‘N. Z. J. Sci., 4: 664—668.

Naumov A. G. 1962 — Nekotoryje &erty raspredelenija i biologii Euphausia superba —
Inf. Biull. sov. antarkt. Eksp., 36.

Norman I. R. 1937 — Coasts fishes. Part. II, The Patagonian Region — Discovery Rep.,
16: 1—150.

Norman I. R. 1938 — Coast fishes, Part. III. The Antarctic Zone — Discovery Rep.,
18: 1—105.

Pappenheim P. 1912 — Die Fische der Deutschen Siidpolar-Expedition 1901—1903.
I. Die Fische der Antarktis und Subantarktis. Deutsche Siidpolar — Exped., XIII,
160—182.

Regan C. T. 1913 — The Antarctic fishes of the Scottish National Antarctic Expedi-
tion — Trans. Roy. Soc. Edinb., 49: 229292,

Regan C. T. 1916 — Larval and Post-Larval fishes — Nat. Hist. Rep. Br. Antarct.
Terra. Nova Exped. (Zool), 1(4): 125—156.

Taylor W. R. 1967 — An enzime method of clearing and staining small vertebrates-
Proc. U. S. Nat. Mus., 122., 3596: 1—17.

Paper received 7 November 1981



