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ABSTRACT: Information is presented concerning amphipod crustaceans eaten by three
penguin species breeding on King George Island: Prgoscelis adeliae, P. antarctica and
P. papua. In their stomachs 10 gammaridean and 3 hyperiidean amphipod species were
found. The most abundant species was Parathemisto gaudichaudii. Noteworthy are the
records of recentlv described and still poorly known species: Eusirus propeperdentatus
and Eusirus cf. tridentatus. Some 159, of all amphipod specimens found in penguin
stomachs were benthic species that are very common in the Antarctic littoral and
which probably swarm.
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1. Introduction

Both in older and recent Antarctic literature one can find notes on
Amphipoda found in penguin stomach contents (Chevreux 1905, 1906a,
1906b, 1913, Spandl 1927, K. H. Barnard 1930, Ealey 1954, Emison
1968, Bellan-Santini 1972a, De Broyer 1973, Thurston 1974b, Volkman,
Presler and Trivelpiece 1980). Ealey (1954) observed large quantities
of amphipods in the stomachs of Rockhopper penguins (Eudyptes chrysocome).
In all other cases these crustaceans were only a minor food component,
representing not more than a few percent of all organisms swallowed
(Emison 1968. Volkman, Presler and Trivelpiece 1980). Amphipod
species new to science have been described from such material, for
instance Waldeckia obesa (Chevreux 1905), Djerboa furcipes (Chevreux
1906a), Pontogeneiella brevicornis (Chevreux 1906b), Cyllopus antarcticus
(Spandl 1927) and Orchomene hureaui (De Broyer 1973) thus indicating
the importance of such studies to systematics and zoogeography. On the
other hand by knowing the ecology of the prey we can increase our
knowledge of the behaviour and ecology of the consumers.
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The present note is a contribution to information on the species diversity
of a component of the food of pygoscelid penguins, namely the amphipod
crustaceans, group which plays an important role in the Antarctic ecosystem.

2. Material

A small collection of Amphipoda was kindly offered to the author
by Mr. N. J. Volkman of Sedona (Arizona, USA). Material was collected
by N. J. Volkman and W. Trivelpiece while studying the food of three
sympatrically breeding pygoscelid penguins (Adélie — Pygoscelis adeliae,
Chinstrap — P. antarctica and Gentoo — P. papua) on the shores of Admiralty
Bay, King George Island, in the vicinity of Polish Arctowski Station
during the austral summer '1977/1978. In all, 123 penguins (48 of P. adeliae,
29 of P. antarctica and 46 of P. papua) were dissected and in the
stomachs of 27 of them amphipod crustaceans were found (229, of all
samples). One sample was lost and therefore the present collection consisted
of 26 samples: 15 from P. adeliae, 5 from P. antarctica and 6 from
P. papua. Disregarding the loss of one sample, Amphipoda were present
in 319 of Adélie, in 179 of Chinstrap and in 139 of Gentoo penguin
stomachs. According to Volkman, Presler and Trivelpiece (1980),
where the collecting methods are described in detail, the stomach contents
of all investigated penguins consisted mainly of euphausiids: Euphausia
superba and E. crystallorophias. These two species together constituted from
84.5 to 99.6", of the wet weight of the stomach contents and from 98.4 to
99.8% by number of prey items. Amphipoda which are the subject of the present
study represented 0.1 to 0.3% by wet weight and 0.1 to 0.2 by number
and ranked third in importance to euphausiids and the fish Pleurogramma
antarcticum.

3. Results

In 26 samples 116 amphipod- specimens were found and 110 of them
were determined. The species and number of specimens in each sample is
listed below with the collectors’ sample designation:

No. 3, Pygoscelis papua, male,, 7 Nov. 1977: Waldeckia obesa — 1.
No. 10, P. adeliae, female, 10 Nov. 1977: Parathemisto gaudichaudii — 27.
No. 15, P. adeliae, male, 11 Nov. 1977: Parathemisto gaudichaudii — 1.
No. 16, P. antarctica, female, 13 Nov. 1977: Gammaridea indet. — 1,
Parathemisto gaudichaudii — 6.
No. 17, P. adeliae, female, 13 Nov. 1977: Eusirus sp. indet. — 1, Parathe-
“misto gaudichaudii — 18.

No. 19, P. adeliae, female, 14 Nov. 1977: Eurymera monticulosa — 1,
Cheirimedon femoratus — 1. Hippomedon kergueleni — 1, Parathemisto
gaudichaudii — 1.

No. 25, P. adeliae, male, 27 Nov. 1977: Parathemisto gaudichaudii — 1.

No. 26, P. adeliae, male, 28 Nov. 1977: Eusirus cf. tridentatus — 6. _
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27, P. papua, female, 28 Nov. 1977: Eusirus cf. tridentatus — 1.

28. P. adeliae, female, 30 Nov. 1977: Eusirus cf. tridentatus — 3,
Cyllopus lucasii — 1. Parathemisto gaudichaudii — 1.

31, P. antarctica, male, 3 Dec. 1977: Eusirus cf. tridentatus — 1,
Parathemisto gaudichaudii — 3.

32, P. adeliae, male, 3 Dec. 1977: Eusirus cf. tridentatus — 1, Pa-
rathemisto gaudichaudii — 1.

33, P. papua, male, 3 Dec. 1977: Eusirus propeperdentatus — 1.

39, P. adeliae, male, 4 Dec. 1977: Hyperia macrocephala — 1.

40, P. papua, male, 4 Dec. 1977: Hyperia macrocephala — 1.

42. P. adeliae, female, 4 Dec. 1977: Hyperia macrocephala — 1.

48, P. adeliae, male, 16 Dec. 1977: Parathemisto gaudichaudii — 1.

49, P. adeliae, female, 16 Dec. 1977: Cyphocaris richardi — 1.

51, P. adeliae, male, 16 Dec. 1977: Hyperia macrocephala — 1, Pa-
rathemisto gaudichaudii — 3.

52, P. papua, female, 16 Dec. 1977: Eurymera monticulosa — 4, Pon-
togeneiella brevicornis — 1, Eusiridae indet. — 1.

62, P. papua, female, 28 Dec. 1977: Djerboa furcipes — 3, Oradarea
bidentata — 5, Eusiridae indet. — 3.

93, P. antarctica, male, 6 Jan. 1978: Cyllopus lucasii — 1.

108, P. antarctica, ? , 21 Jan. 1978: Hyperia macrocephala — 1.

120, P. adeliae, female, 2 Feb. 1978: Parathemisto gaudichaudii — 1.

121, P. adeliae, male, 4 Feb. 1978: Parathemisto gaudichaudii — 7.

126, P. antarctica, female, 7 Feb. 1978: Hyperia macrocephala — 1.

Pelagic species, as expected, dominated the present material, constituting
about 85% of all collected specimens. The frequencies of occurence of the

Table I.
Amphipoda in the stomachs of pygoscelid penguins of the King George Island

‘ Pygos.celis Pygoscez’lis Pygoscelis Totally

Amphipoda adeliae antarctica papua 26 ind.)
(15 ind.) (5 ind.) (6 ind.) ’
Djerboa furcipes 3(1) 3(D)
Eurymera monticulosa 1(D) 4(1) 52)
Eusirus propeperdentatus *) 1(1) 1(1)
Eusirus cf. tridentatus *) 10 (3) 1(1) 1(1) 12 (5)
Oradarea bidentata 5() 5(1)
Pontogeneiella brevicornis 1(1) 1(1)
Cheirimedon femoratus 1(1) 1(1)
Cyphocaris richardi *) 1(1) 1(1)
Hippomedon kergueleni 1(1) 1(1)
Waldeckia obesa : 1(1) 1(1)
Gammaridea indet. 1(1) 5Q2) 6(3)
Cyllopus lucasii *) 1(1) 1(1) 2(2)
Hyperia macrocephala *) 303 2(2) 1(1) 6 (6)

Parathemisto gaudichaudii*) 62 (11) 9(2) 71(13)

Totally 80 14 22 116

*) Pelagic species. The number of penguin stomachs, in which particular amphipod species were found, is given in
brackets.
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three commonest species were: Parathemisto gaudichaudii— 50%,, Hyperia
macrocephala — 23%, and Eusirus cf. tridentatus — 19%,. Among 17 specimens
of benthic amphipods there were 7 different species which reflects the
diversity of this group in Antarctic waters. The present material is insufficient
for detailed comparison of three penguin species with regard to their
amphipod prey composition, however the marked difference especially between
Pygoscelis adeliae and P. papua in the quantity of ingested Parathemisto
gaudichaudii (Table I) could be of some significance. The diet of Gentoo
penguins at King George Island was found to be significantly different
from the other two penguin species both in general composition (it eats much
more fish) as well as in the prey size class preferences (Volkman,
Presler and Trivelpiece 1980). It should be remembered, however,
that Edley (1954) has found P. gaudichaudii in the stomachs of Gentoo
_penguins at Heard Island.

Eusirus cf. tridentatus was found 5 times in the stomachs of all
three penguin species over a comparatively short time span. Sample numbers
26, 27, 28, 31 and 32 were taken between 28th of November and 3rd
of December 1977. The species was found in no other samples and may
have undergone a temporary increase in numbers within the foraging range
of penguins from the study rookery.

3.1. Systematic account

Suborder: Gammaridea
Fam. Eusiridae (sensu J.L. Barnard 1972)
Djerboa furcipes Chevreux, 1906

This species in known from Kerguelen, the Crozet Islands. South
Georgia and from West Antarctica. It inhabits mainly mixed bottoms
with sediment and algae; depth range—down to 110 m (Thurston
1974a, Lowry and Bullock 1976). From the South Shetland Islands
it was known only from Deception Island where it was found in the
stomach contents of Trematomus sp. (Thurston 1974b).
Eurymera monticulosa Pfeffer, 1888

A comon West-Antarctic and Subantarctic littoral species, occurring
mainly in algae growing on rocky bottoms down to the depth of 40 m
(Thurston 1974a, Lowry and Bullock 1976). Thurston (1974a) assumes
the swarming habits of E. monticulosa. In Admiralty Bay this is one
of the commonest species (Jazdzewski, unpubl. data).
Eusirus propeperdentatus Andres, 1979

This is the second record of this recently described species. It was
found by the German Antarctic Expedition - 1975/1976 in several RMT
1 and RMT 8 hauls performed between 6th and 10th of February 1976
at a time station some 20 km south of Elephant Island (61 30°S,
55°00'W) (Andres 1979). A very rich material of several hundreds of
specimens of this species was obtained from 5 hauls taken between 600
and 400 m whereas 6 hauls taken at depths between 400 and 50 m
contained only 15 specimens and none at all were found in the hauls taken
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in the top 50 m. Andres (1979) was able to demonstrate that this
species undergoes an upward migration at night.

Many specimens of E. propeperdentatus were obtained during the I Polish
Antarctic Marine Research Expedition 1975/1976 (I PAMRE) at the same
time (7th of February 1976) some 80 km south of the above mentioned
station of Andres (1979). The commercial krill trawl was hauled for
several hours at a depth of 580—500 m. In the net, together with
some 1000 kg of Euphausia superba obviously fished in the upper water
layers there were hundreds of specimens of Eusirus propeperdentatus (De
Broyer and Jazdzewski, in press). A part of this material was used
in the studies by De Broyer (1977) and Opalinski and Jazdzewski
(1978) who mistakenly identified material as Eusirus perdentatus. Numerous
krill hauls taken at the same time and in the same area but within
the upper 100 m failed to catch E. propeperdentatus.

Eusirus cf. tridentatus Bellan-Santini et Ledoyer, 1974

The description and figures of Eusirus tridentatus are to be found in
the paper by Bellan-Santini (1972b) under the name “Eusirus antarcticus
Thomson, 1880”. This description was based on one female specimen
(24 mm) found in the stomach of Notothenia coriiceps neglecta caught
off Adelie Land. The name “Eusirus tridentatus n. sp.” for this form was
used by Bellan-Santini and Ledoyer (1974) who mentioned also the
second specimen (55 mm) of this species coming from the materials of
the Chilean Antarctic Expedition. I cannot accept the view of Lowry
and Bullock (1976) who synonimized E. tridentatus with E. antarcticus.
The present well preserved material of 12 specimens (20—50 mm) of both
sexes is fairly uniform and agrees well with the description of Bellan-Santini
(1972b), the only difference being the much degree of setosity of the
posterior peraeopods in the specimens of this material. However the spe-
cimen depicted by Bellan-Santini, judging from her figures, was obviously
damaged and it is possible that long, delicate setac were broken due
to ingestion and digestion. I am of the opinion that the strong denti-
culation of the posterior margin of the 3rd epimeral plate and of the
basis of the posterior paraeopods in Eusirus antarcticus (Bellan-Santini
and Ledoyer 1974, Thurston 1974b) is a good character to distinguish
E. tridentatus whose 3rd epimera and peraeopods are posteriorly nearly
smooth or at most with very shallow and sparse denticulation. Until
a comparison can be made with typical material of E. tridentatus, the
present author leaves the specimens in this collection under the provisional
name Eusirus cf. tridentatus. E. cf. tridentatus is undoubtedly a pelagic
species, probably of circumantarctic distribution. Lowry and Bullock
(1976, p. 6) are incorrect when they state that the description of E.
tridentatus was”.... based on specimens from the Kerguelen Islands, the
Adelie Coast and the Chilean Antarctic Expedition.”. The species in question
was only mentioned in the paper concerning amphipods of the Kerguelen
Islands but was not found there (Bellan-Santini and Ledoyer 1974).
Oradarea bidentata K. H. Barnard, 1932

This abundant littoral species occurs commonly around the Antarctic
Peninsula and throughout the Scotia Arc, inhabiting bottoms of boulders
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and algae (Thurston 1974a, Lowry and Bullock 1976). In the South
Shetlands Archipelago it was hitherto recorded only from the Deception
Island (Thurston 1974a).

Pontogeneiella brevicornis (Chevreux, 1906)

This is one of the most abundant littoral West-Antractic and Subantarctic
amphipod species. It has been found mostly on bottoms of sand, boulders
and algae (Thurston 1974a, Lowry and Bullock 1976). Thurston
(1974a) has suggested that this species may swarm.

Fam.: Lysianassidae.
Cheirimedon femoratus (Pfeffer, 1888)

Cheirimedon femoratus is a very common species of circumantarctic
distribution. It has been collected on various types of bottom and over
a fairly wide depth range: from the low tide down to more than 300 m
(Thurston 1974a, Lowry and Bullock 1976). In Admiralty Bay C. femoratus
is one of the most abundant and frequently occurring amphipod species,
caught in hundreds in the baited nets, mainly at depths of 15—30 m
(Jazdzewski, unpubl. data). The necrophagous habits of this species have
been recorded frequently in the literature, however the studies by Bregazzi
(1972) showed that C. femoratus is only a faculatative necrophage. C.
femoratus has been found in the stomachs of pygoscelid penguins (Chevreux
1906b, Bellan-Santini 1972a) as well as in the stomachs of nototheniid
fishes (Bellan-Santini 1972b, Thurston 1974b).

Cvphocaris richardi Chevreux, 1905

This cosmopolitan bathypelagic species of a characteristic bright red-orange
colour has been recorded frequently in the Southern Ocean (Lowry
and Bullock 1976, Opalinski and Jazdzewski 1978, Andres 1979).
Most of the records were based on the hauls made at depths of several
hundereds or even thousands meters or at least from such depths up to
the surface. Andres (1979) has shown that the highest density of this
species in the waters off the South Shetlands Archipelago occurs between
400 and 600 m as was for Eusirus propeperdentatus. The above mentioned
big haul taken during the cruise of r/v “Profesor Siedlecki” (I PAMRE)
on 7th February 1976 contained several hundreds of Cyphocaris richardi
together with hundreds of E. propeperdentatus (De Broyer and Jaz-
dzewski, in press). These data agree well with those of Andres (1979)
whose abundant material of this species also came from depths of
400—600 m.

Hippomedon kergueleni (Miers, 1875)

This is one of the commonest Antarctic and Subantarctic amphipod
species found throughout the Southern Ocean at various depths down to
750 m (Lowry and Bullock 1976). H. kergueleni was caught in considerable
numbers in baited traps by Bregazzi (1972) at the South Orkney Islands.
It is also one of the commonest necrophagous amphipods collected in baited
nets in Admiralty Bay mainly at the depths of 5—30 m (Jazdzewski,
unpubl. data). As is the case with Cheirimedon femoratus, Bregazzi
(1972) is of the opinion that the necrophagy of H. kergueleni is facultative.
Waldeckia obesa (Chevreux, 1905) :

This species is one of the most conspicuous circumantarctic necrophagous























