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Infestation of five chaenichthyid species with Eubrachiella
gaini (Copepoda Parasitica) was studies in the Atlantic
sector of Antarctica in 1978/1979. A total of 6321 fish
individuals were examined in detail.

Invasion incidence and intensity of each species is
presented and related to the fishing areas visited.

Frequency of the parasite’s occurrence on various parts of
the host’s body is analysed. An attempt is made to relate the
degree of infestation to fish body, length in the fish species
studied.

INTRODUCTION

Over the recent years, Antarctic fishes have become an important commercial fishing
target. In consequence, comprehensive biological studies on the commercially exploited
species have been intensified. Within the frames of biological studies, the occurrence of
the parasite Eubrachiella gaini, sometimes referred to as E. antarctica (Quidor,1906),in
five white-blooded fish species of the family Chaenichthyidae was investigated during the
fishing season of 1978/1979. Along with fishes of the family Nototheniidae, the fish



88 Jézef Sosinski, Jerzy Janusz

species studied formed the bulk of Polish catches in the Atlantic sector of Antarctica
(Report, 1979).

E. gaini belongs to the most frequent ectoparasites of Antarctic fishes. The parasite’s
occurrence in some Antarctic fish species was studied by Kock and Moller (1977) in
1975/1976 and by Siegel (1980) in 1977/1978. Thus the work presented here is to some
extent a continuation of the above-mentioned studies and expands the -still scant
knowledge on parasitic infestation of Antarctic fishes.

MATERIALS AND METHODS

The materials were collected during the Fourth Polish Antarctic Expedition on board
RV ’Profesor Siedlecki” in the fishing season 1978/1979 (December 1978 — March
1979). Fishing operations were carried out in the Scotia Sea and off the Antarctic
Peninsula, the region being divided — for the purpose of the study — into six areas
(Fig.,1).

The following five chaenichthyid species were studied: Champsocephalus gunnari,
Chaenocephalus aceratus, Pseudochaenichthys georgianus, Chionodraco rastrospinosus,
and Chaenodraco wilsoni. Table 1 summarises the numbers of individuals studied in each
area.

During routine analyses, each individual was examined for the presence of the parasite
E. gaini. (Quidor,1913). The amount and distribution of the parasites in the fish mouth
as well as on fins and skin were recorded. Mean invasion incidence and intensity (number
of parasites on one infested fish) were calculated for each area, the infestation intensity
of various body paits of the hosts being assessed as well. The extent of infestation was
related to fish body length, statistically significant correlations being found in some
species.

RESULTS

Champsocephalus gunnari Lonnberg, 1905
The degree of infestation and the parasite’s location on the host is discussed for each
area separately. The results are summarised in Tables 2 and 3.

Shag Rocks

Individuals of the 16—42cm length range were caught. The length frequency
distribution was bimodal with peaks at 20 and 31 cm. The smaller individuals
(16—22 cm) were juveniles, while the larger ones (24—42 cm) matured to spawn. The
gonad development observed in the latter in March indicated the approach of spawning.

No E. gaini was found on 200 fish individuals examined.



50°

SHAG
=. ROCKS

SOUTH
GEORGIA

SCOTIA SEA

>
°S1 HOIMONVS HLNOS

SOUTH
SHETLAND IS.

ELEPHANT 1.

e

-

JOINVILLE T.

- S

SOUTH
ORKNEY IS.

65°

WEDDELL

SEA

ae

0°

Fig. 1. The areas of study

SAYSTy OnoIejUE UT [ures e[ SlyoRIqNs

68



Table 1
Number of chaenichthyid fish investigated during the Antarctic Expedition 1978/1979
Fishing area
Species £

Shag South South Elephant South Joinville Total

Rocks Georgia Orkney Is L Shetland Is. L
Champsocephalus gunnari 200 759 297 600 484 - 2340
Chaenocephalus aceratus - 700 - 200 539 - 1439
Pseudochaenichthys georgianus - 576 100 - 83 - 759
Chionodraco rastrospinosus - - 190 141 752 - 1083
Chaenodraco wilsoni - - 100 - - 600 700
Total 200 2035 687 941 1858 600 6321
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The Eubrachiella gaini invasion incidence and mean invasion intensity in Ckampsocephalus gunnari

Table 2

Males Females Total
Fishing areas
E I n E I n E I n
Shag Rocks 0.0 0.0 70 0.0 0.0 130 0.0 0.0 200
South Georgia 17.8 1.7 394 16.2 1.8 365 17.0 1.7 759
South Orkney Is. 30.4 1.6 158 29.5 1.9 139 30.0 1.7 297
Elephant I. 8.2 2.1 355 20.4 1.8 245 13.2 1.9 600
South Shetland Is. 40.5 23 264 31.8 2.2 220 36.6 2.3 484
Total 20.5 2.0 1241 20.0 2.0 1099 20.3 2.0 2340
E — invasion incidence (%), I — mean invasion intensity, n — No. of fish examined
Table 3
Frequency of Eubrachiella gaini location on Champsocephalus gunnari
Invasion incidence (%)
Fishing areas n
Bc S D A C p \% P
Shag Rocks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
South Georgia 0.5 1.3 4.5 1.3 29.4 63.0 0.0 224
South Orkney
Is. 0.0 0.7 7.8 8.4 16.9 66.2 0.0 154
Elephant I. 0.0 0.7 12.5 6.6 25.6 52.6 2.0 152
South Shet- 0
land Is. 0.0 1.8 14.7 3.7 229 56.4 .5 401
Total 0.1 1.3 10.7 4.4 24.0 59.0 0.5 931

Bcr— buccal cavity, S -- skin, D — dorsal fins, A — anal fins, C — caudal fins, P — pectoral fins, V — ventral fins, np — No. of parasites
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South Georgia

The stock contained individuals of the 16—53 cm length range. Length classes of
22—-28 cm were the most abundant ones. The fishes were maturing to spawn, as
evidenced by their gonad development.

E. gaini was found in 17.0% of the individuals, the invasion intensity ranging within
1—13 parasites on a fish (a mean of 1.74). The parasites were located on fins (except for
the ventral ones) and, less commonly, on the skin and in the mouth. Most parasites (63%)
were observed on the pectoral fins and on the caudal fin (29%) (Table 3).

South Orkney Is.

Relatively larger individuals were found here, with the length range of 24—49 cm and
classes of 34—41 cm predominating. Similarly to other areas, the fishes were maturing to
spawn.

The invasion incidence reached almost 30%. The invasion intensity ranged from 1 to 6
parasites on a fish (a mean of 1.73). The parasites were found on fins (except for the
ventral ones) and, less commonly, on the skin. Most parasites (66%) were found on the
pectoral fins and on the caudal fin (17%).

Elephant L.

The fish caught measured 19—52 cm, length classes of 34—45 cm prevailing. Gonad
development indicated the spawning to occur soon. The fishes were relatively poorly
infested: the invasion incidence and intensity amounted to 13% and 1—11 parasites (1.92
on the average), respectively. The parasites occurred on all the fins and, occasionally, on

the skin. Pectoral fins were the most common location (52.6%), followed by the caudal
fin (25.6%).

South Shetland Is.

Biological parameters of the fishes were similar to those found off Elephant I. The area
showed the highest invasion incidence (36.6%). The invasion intensity, too, was high,
with a mean of 2.27 (from 1 to 10 parasites on a fish). Similarly to the previously
described area, the parasites were found on all the fins, pectoral ones being the preferred
location (56.4%).

The invasion incidence in Ch. gunnari is closely correlated with fish body length
(r=0.69). An increase in the incidence is of a complex nature. The younger fishes, up to
36 cm, were infested in 10—20% the incidence increasing rapidly in older groups. The
relationship is best described by a parabolic curve, y = 104.42—6.47x + 0.11x* (coeffi-
cient of determination r*> = 0.62).

The invasion intensity is linearly correlated with fish growth, the correlation
coefficient r=0.42 being significant at o =0.01. The relationship is described by the
equation y = 0.62+0.35x.

Fig. 2 illustrates the relationships found.

Chaenocephalus aceratus Lénnberg, 1906)

Detailed data on the extent of infestation and parasites’ location are summarised, by

fishing area, in Tables 4 and 5.
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Fig. 2. Regression lines fitted to the Eubrachiells gaini infestation incidence vs. fish length and
infestation intensity vs. fish length relationships in Champsocephalus gunnari.

South Georgia

Fish individuals of body length ranging within 12—72 cm were found. The length
frequency distribution curve was polymodal with length ciasses of 16, 26, and 32 cm
dominating during the season of study.

The adults showed gonads maturing to spawn.

The extent of parasitic infestation was low: the invasion incidence and intensity
amounted to 2% and 1—3 parasites on a fish infested (a mean of 1.71), respectively. The
parasites were located on the pectoral and anal fins only.

Elephant .

The fish length range was similar to that found off South Georgia. Younger fishes
prevailed here, too, although the older individuals’ contribution to the stock was higher.
The larger individuals appearing in the area had gonads maturing to spawn. The invasion
incidence was high (34%); the invasion intensity ranged from 1 to 4 parasites (1.84 on the
average).

The parasites were present on all the fins and, occasionally, on the skin. Most frequent
were the parasites occurring on the anal and pectoral fins.

South Shetland Is.

The Ch. aceratus stock off South Shetlands showed its biological parameters to be
similar to those described above.

The extent of infestation was rather high, too, with about 30% of the individuals of
the stock housing the parasites; 1 to 7 parasites were found on a fish affected (2.01 on
the average). The parasites occurred on all the fins; some of them were found also on the
skin. Most frequent were the parasites on the pectoral fins.

The correlation between the invasion incidence and body length of Ch. aceratus
(r = —0.43) is significant at & =0.01. The incidence of infestation decreased with fish
length. the relationship being described by a linear equation v = 28.67—0.30 x.



Table 4
The Eubrachiella gaini infestation incidence and mean intensity on Chaenbcephalus aceratus
Males Females Total
Fishing areas
E I n E [ n I 1 n
South Georgia 2.5 1.5 323 1.6 2.0 377 2.0 1.7 700
Elephant I 30.4 1.7 102 37.8 1.9 98 34.0 1.8 200
South Shetland Is. 28.2 2.0 273 31.2 2.0 266 29.7 2.0 539
Total 16.6 1.9 698 17.0 2.0 741 16.9 1.9 1439
for explanations see table 2
Table 5
Frequency of Eubrachiella gaini location on Chaenocephalus aceratus
Invasion incidence (%)
Fishing areas n
Bc S D A C P % p
South Georgia 0.0 0.0 0.0 0.0 41.7 58.3 0.0 24
Elephant L. 0.0 1.6 4.0 7.2 40.8 36.8 9.6 125
South Shet-
land Is. 0.0 0.3 10.9 5.9 29.9 46.8 6.2 321
Total 0.0 0.6 8.5 6.0 334 44.7 6.8 470

for explanations see Table 3
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On the other hand, no clear relationship between the invasion intensity and fish length
was detected, the correlation coefficient being very low (r = 0.13).
The relationships are illustrated by Fig. 3.

Pseudochaenichthys georgianus Norman, 1937
Tables 6 and 7 give details on P. georgianus infestation with E. gaini by study area.

South Georgia

The length range of fishes caught was 8—58 cm. The length distribution curves show
3 peaks: 19-21 cm; 31-37 cm; and 51—53 cm. Usually, individuals from the latter two
length groups predominated. The fishes were getting ready to spawn; the spawning takes
place in April. The stock was poorly parasitised, the invasion incidence and intensity
amounting to 4.5% and 1—5 (a mean of 1.46) parasites on a fish. The parasites were most
common on the pectoral and dorsal fins, and less common on the caudal fin and skin.

South Orkney Is.

The fishes caught were larger than those off South Georgia, their length ranging within
34—53 cm and the 47 cm class predominating. Gonads were at an advanced stage of
development. The parasitic infestation was very low. Only 1 out of 100 individuals
examined revealed two specimens of E. gaini: one on the pectoral fin and another on the
caudal one.

South Shetland Is.

The fishes were similar in their length range and gonad maturity stage to those caught
off South Orkneys. A low-level parasitic infestation was found here as well, the invasion
incidence and intensity amounting to 7.2% and 1.0, respectively. The parasites were
located on the pectoral, caudal, and anal fins.

The P. georgianus shorter than 40 cm were parasite-free. The infestation in the
subsequent length classes remained within 4—19%, without any correlation with fish
length. In the most affected individuals, the invasion intensity was 1.0 and did not
correlate with fish length, either.

Fig. 4 illustrates the mean invasion incidence and intensity in various length classes.

Chionodraco rastrospinosus® De Witt et Hureau, 1979

Data on details of the parasitic invasion of the species can be found in Tables 8 and 9.

South Orkney Is.

The fish length ranged within 21—49 cm, the length distribution being unimodal with
a peak (mode) at 36 cm in Dec. 1978 and 39 cm in March 1979. In March, some
individuals were getting ready to spawn. A relatively low-level invasion was found. The
invasion incidence and intensity were 2.1% and 1.0, respectively.

* The species was referred to as Ch. hamatus (Lonnberg, 1905) by Kock and Méller (1977) and
as Ch. sp. by Sicgel (1980).



The Eubrachiella gaini infestation incidence and mean infestation intensity on Pseudochaenichthys georgianus

Table 6

Males Females Total
Fishing areas
E I n E 1 n E 1 n
South Georgia 3.8 1.2 289 5.2 1.9 287 4.5 1.5 576
South Orkney Is. 2.1 2.0 47 0.0 0.0 53 1.0 2.0 100
South Shetlands Is. 8.3 1.0 48 5.7 1.0 35 7.2 1.0 83
Total 4.2 1.2 384 4.5 1.6 375 4.4 14 759
for explanations see table 2
Table 7
Frequency of Eubrachiella gaini on Pseudochaenichthys georgianus
Invasion incidence (%)
Fishing areas n
Bc S D A C P A\ p
South Georgia 0.0 5.3 15.8 0.0 7.9 71.0 0.0 38
South Orkney
Is. 0.0 0.0 0.0 0.0 50.0 50.0 0.0 2
South Shet- ’
land Is. 0.0 0.0 0.0 16.7 33.3 50.0 0.0 6
Total 0.0 4.4 13.0 2.2 13.0 67.4 0.0 46

for explanations see Table 3
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The Eubrachiella gaini infestation incidens and mean infestation

intensity on Chionodraco rostrospinosus

Table 8

Males Females Total
Fishing areas
E I n E I n E I n

South Orkney Is. 0.0 0.0 49 2.8 1.0 141 2.1 1.0 190

Elephant I. 33.3 1.9 45 32.3 3.7 96 32.6 32 141

South Shetland Is. 23.7 3.0 355 25.2 2.7 397 24.5 2.8 752

Total 22.1 2.8 449 21.3 29 634 21.6 2.9 1083
for explanations see Table 2
Table 9
Frequence of Eubrachiella gaini location on Chionodraco rastrospinosus
Invasion incidence (%)
Fishing areas
Bc S D A C P v "p

South Orkney .

Is. 0.0 75.0 0.0 0.0 25.0 0.0 0.0 4
Elephant 1. 100.0 0.0 0.0 0.0 0.0 0.0 0.0 . 145
South Shet-

land Is. 98.6 0.6 0.4 0.0 0.2 0.2 0.0 519

Total 98.3 0.9 0.3 0.0 0.3 0.2 0.0 668

T'or explanations scc Table 3
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Out of 4 specimens of E. gaini found, 3 were located on the skin and 1 on the caudal
fin.

Flephant 1.

The length range resembled that found in the previously discussed area and covered
2247 cm with a mode at 35 cm. Larger fishes (39—45 cm) were relatively more
numerous in the stock. The fishes were maturing to spawn, some mature individuals being
observed in March.

As opposed to the South Orkneys stock, the invasion incidence was high (32.6%). The
invasion intensity ranged from 1 to 8 parasites, the mean intensity being high (3.15). The
parasites occurred in the mouth only.

South Shetland Is.

The length distribution and gonad maturity stage were similar to those characteristics
found in the stock fished on off Elephant I.

The invasion incidence was 24.5%; the invasion intensity ranged within 1—19 (a mean
of 2.82). The parasites occurred mainly in the mouth; they were less common on the
skin, dorsal, pectoral, and caudal fins.

In Ch. rastrospinosus, both the invasion incidence and intensity increase with fish
length. Correlation coefficients are high (0.70 and 0.84, respectively) and significant
(a=0.01). The relationships are well described by the following linear equations:

y = —25.13 + 1.34 x for the invasion incidénce, and

y = —7.02+0.28 x for the invasion intensity.

The relationships are presented in Fig. 5.
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Fig. 5. Regression lines fitted to the Eubrachiella gaini infestation incidence vs. fish length and infestation
intensity vs. fish length relationships in Chionodraco rastrospinosus.
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Chaenodraco wilsoni Regan, 1914

The species was found in two areas: off South Orkney Is. (20—45 cm length range)
and off Joinville I. (20—37 cm).

In both areas, the 20—26 cm long fishes prevailed. Presumably, the species spawns
later in the year than other white-blooded fishes. ’

Among the five species studied, Ch. wilsoni showed the lowest level of parasitic
infestation. Off South Orkney Is., the E. gaini invasion incidence was 4.0%; only 4 out of
100 individuals examined revealed the presence of 1 parasite each. In 3 cases the parasites
were located on tiie caudal fin and once on the pectoral fin.

Off Joinville L, the incidence was still lower (0.67%). Only 4 out of 600 individuals
examined were infested with single parasites. Two parasites were found on the dorsal fins,
the caudal and anal fins revealing 1 specimen each.

SUMMING-UP AND CONCLUSIONS

Studies on the occurence of E. gainion five chaenichthyid fish species in the Atlantic
sector of Antarctica, carried out in the fishing season 1978/1979 revealed considerable
differences to exist between the infestation levels of each species. Generally, higher levels
were typical of Champsocephalus gunnari, Chaenocephalus aceratus, and Chionodraco
rastrospinosus. On the other hand, low infestation levels were recorded in Pseudo-
chaenichthys georgianus and Chaenodraco wilsoni. The differences involved both the
invasion incidence and intensity.

Spatial (between-areas) differences in the extent of infestation were observed in those
species of a higher level of infestation.

The lowest level of infestation was recorded off South Georgia and Shag Rocks. The
highest level was observed in the southern fishing grounds off Elephant I. (except for
Champsocephalus gunnari) and South Shetland Is.

Kock and Moller (1977) made similar observations with respect to Champsocephalus
gunnari in the 1975/1976 season; they showed a lower infestation level to occur off
South Georgia as compared to that off South -Orkneys. The authors associated their
finding to a more intensive exploitation of the South Georgia fishing grounds. At the
same time, they suggested different stocks of Champsocephalus gunnari and Chaeno-
cephalus aceratus to occur, based on differing length distributions and infestation levels,
off South Georgia and South Orkneys. With respect to Champsocephalus gunnari,
taxonomic works of Kock (1981) and Sosiniski (1981) confirmed the presence of
different stocks. Kock (1981) separated 4 populations of the species in the Atlantic
sector of Antarctica. Sosiriski’s (1981) studies show Champsocephalus gunnari to be a
polytypic species consisting of many allopatric populations. He distinguished between
two ecological races within the Atlantic sector: a northern one (South Georgia, Shag
Rocks) and a southern one (South Orkneys, Elephant I., South Shetland Is.) with local
stocks.
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Different levels of parasitic infestation in various areas can be treated as a proof of the
existence of local populations of a given species.

The parasites were located on various parts of fish body. In four species, more than
95% of the parasites found were located on fins, particularly frequently on the pectoral
and caudal ones. On the other hand, most (more than 98%) parasites found in
Chionodraco rastrospinosus were located in the mouth, which confirms earlier (the season
of 1977/1978) observations of Siegel (1980).

In two species (Champsocephalus gunnari and Chionodraco rastrospinosus), the
magnitude of the invasion was correlated with fish length: both the invasion incidence
and intensity increased with fish length. Similarly to Siegel’s (1980) finding, linear
equation is the best fit to the relationship in Chionodraco rastrospinosus, while the
parabolic curve describes the relationship in Champsocephalus gunnari most adequately.

On the other hand, the invasion incidence in Chaenocephalus aceratus decreased with
increasing fish length. No significant effect of fish length on the magnitude of invasion
was detected in Pseudochaenichthys georgianus.
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WYSTEPOWANIE PASOZYTA EUBRACHIELLA GAINI QUIDOR, 1913
NA RYBACH ANTARKTYCZNYCH Z RODZINY CHAENICHTHYIDAE

STRESZCZENIE

W sezonie 1978/1979 na towiskach atlantyckich sektora Antarktyki prowadzono badania nad
wystepowaniem pacozyta Eubrachiella gaini okreslanego niekiedy jako E. antarctica (Quidor,
1906) (Copepoda) na pigciu gatunkach ryb z rodziny Chaenichthyidae. Ogétem przebadano 6.321
ryb.

W pracy przedstawiono wyniki badan nad ekstensywnoscia i intensywnoscia inwazji pasozytniczej
na poszczeg6lnych gatunkach ryb i w rejonach potowéw. Stwierdzono, Ze najbardziej zapasozycone w
catym badanym obszarze byty ryby z gatunku Chionodraco rastrospinosus (21,6%), Champsocephalus
gunnari (20,3%) i Chaenocephalus aceratus (16,8%). Najmniej zarazone byty ryby z gatunku
Chionodraco wilsoni (1,1%) i Pseudochaenichthys georgianus (4,4%). Srednia intensywnosé zarazenia
najwyzsza byta réwniez u Chionodraco rastrospinosus — 2,85 pasoZyta na jedng rybe zarazona, a
najmniejsza u Chionodraco wilsoni — 1,0.

Generalnie stwierdzono, ze ryby potawiane na fowiskach South Georgia i Shag Rocks byty mniej
zapasozycone nizZ na fowiskach potudniowych.

Rézny stopieri zapasozycenia ryb w poszczegdlnych rejonach moze byé potwierdzeniem istni¢nia
lokalnych populacji danego gatunku. Odnosi si¢ to szczegdlnie do ryb z gatunku Champsocephalus
gunnari.

Analiza rozmieszczenia Eubrachiella gaini na réznych czesciach ciata ryb wykazata, ze ponad 95%
pasozytéow umiejscowionych byto na ptetwach (gtdwnie piersiowych i odbytowej) u czterech
badanych gatunk6éw ryb. Jedynie u Chionodraco rastrospinosus pasozyty preferowaty zdecydowanie
jame gebowa, gdzie wystgpowaty w ponad 98%.

W pracy podjeto prébe analizy zaleznos$ci wielkosci zapasozycenia od dtugosci ryb. Uryb z
gatunkéw: Champsocephalus gunnari, Chaenocephalus aceratus i Chionodraco rastrospinosus stwier-
dzono, ze ekstensywno$¢ zaraZenia zmienia si¢ w sposob istotny wraz z dtugoscia ryby. Zaleznosci
takiej nie stwierdzono u Pseudochaenichthys georgianus.

0, Cocuuckuit, E. flHym

[IOABJIEHUE IIAPASUTA EUBRACHIELLA GAINI QUIDOR,
1913 HA AHTAPKTUYECKMX PHBAX CEMEACTBA

CHAENICHTHYIDAE

Peswmu-e

B cezone 1978-79 r.r. B IPOMHCJIOBHX Bozax aT-
JAHTHUECKOr0 CeKTopa AHTapKTHKH NPOBELEeHH Hccie-
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IOBaHWA, CBA3aHHHE C NOABJIEHHEM napasuTa Eubra-
chiella gaini Quidor, 1913 (Copepoda) Ha naTu
BUnax pub cemeidictBa Chaenichthyidae, Bcero uc-
cirenoBaHo 6321 ocofbeit.

B pa6oTe mpenCTaBieHH pPe3yJbTaTH  HCCJIELOBaHUil
O9KCTEHCHBHOCTH U HHTEHCHUBHOCTHM HHBA3HMU NApa3UTOB
Ha yKasaHHHE HHMXe BHIH PHO6 ¥ DauOHH IPOMHCIA.
OnpeneseHo, 4TO BO BCEM HCCJelLyeMOM paiioHe, GOJb-
me Bcero OHJM 3apaxkeHH HnapasudTaMd pHOH Buza Chio=
nodraco rastrospinosus (21,6%), Chamsocephalus
gunnari (20,3%), Chaenocephalus aceratus (16,8%)
lleHbme Bcero 6uHJaM 3apaxeHH pubu BuZa Chionodraco

wilsoni (1,1%), Pseudochaenichthys georgianus
(4,4%) ,CpesHAs HHTEHCUBHOCTh 3apaXeHUA CaMad BH-
cokas Omna Takxe y Chionodraco rastrospinosus -
2,85 nmapasuTa Ha OLHY 3apaXE€HHYK puHOy, & HauMeHb-
mag y Chionodraco wilsoni - 1,0,

OnpeneleHO, UTO PHOH, BHJaBJIHWBAEMHE Ha IPOMH~
cre lxHoit 'eoprum u Shag Rocks umenu MeHbme na-
PasuTOB, YeM pHOL HXHHX palfoOHOB MPOMHCJIA.

Pa3nang cTeneHb 3apaxeHHs NapasuTaMd pPHO B OTIEJb-
HHX pafioHax MOoXeT OHTH NOILTBepXIeHUEM CcymecTBOBa-
HH S MECTHHX MONYyJALMH LaHHOrO BHLa. JTO B OCHOB-
HOM OTHOCHTCHA K pu6am Bura Champsocephalus gun=-
nari.

Ananus pasmemenHusa Eubrachiella antarctica Ha
Pa3HHX YacTAX Tejga PHOW Iokasal, 4YTO CoJbme ueMm
05% nmapasuTOB HAXOLATCA Ha NIaBHHUKaX (0CO6EHHO TO-
PaKCalbHHX M AHAJbHOM) Yy UETHPEX HCCIENyeMHX BH-
JOB pHb.
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Toarxo y Chionodraco rastrospinosus napasurtu
HaXOLUJIXCh, NPEUMymECTBEHHO, B IIOJOCTH pTa, rue
HX OHJIO Goapme uem 98%.

[lepeBOx: K.T.H. Mapuym Jyuak

Author’s address: Received: 84.08.13

Dr. Jézef SOSINSK?

Dr Jerzy JANUSZ
Morski Instytut Rybacki
Al Zjednoczenia 1
81-345 Gdynia

Polska (Poland)





