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ABSTRACT: The paper comprises the review of all 23 known valid species along
with synonyms and polytomic keys based on morphological features. Mature specimens
of 8 species occur in fishes, 4 in birds, 11 in mammals. Each species settles in
a definite section of the digestive tract. The structure of a population is dependent upon
the time which has passed since the moment of invasion and the intensity of infestation.
Acathocephalans can be found in hosts all the year round, but incomplete seasonality
of the occurrence of 2 fish parasites has been recorded. Fish parasites show wide
specificity in relation to the hosts mentioned while bird and mammal parasites specificity
is narrow. The majority of acanthocephalan species have circumpolar distribution but
only 3 have been found inside the polar circle and the other 7 are common in the
environs of subcontinental archipelagoes. Acanthocephalans do not yield precedence as far
as the diversity of species and infestation intensity are concerned in the Antarctic to
other groups of parasite helminths. Their great importance results from their mass
occurrence in the vertebrates which are the focus of man’s practical interests — fishes,
seals and whales.
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1. Introduction

The data concerned with internal parasites of Antarctic vertebrates
hitherto obtained are scattered in the publications issued in many countries.
This also refers to acanthocephalans, a group of parasites, which has
attracted relatively little attention, though the first Antarctic species were
described by Linstow as far back as 1892. The overwhelming majority
of publications were limited to morphological and faunistical problems.
They have been taken into account in the systematical review, which is
the first chapter of the present paper. Only Holloway and Spence (1980)
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devoted a comprehensive study to the ecology of fish parasites caught in
the McMurdo Sound, with an exhaustive description of acanthocephalans.

The description of the material collected by the present author in
H. Arctowski’s Research Station in South Shetlands (preliminary studies
during the foundation of the station in 1977, all year studies in 1979) gave
several unexpected results. Comprehensive findings are contained in the
papers which are quoted in the respective chapters of the present paper.
The examinations were a part of a program financed by Polish Academy
of Sciences (PAN) and coordinated by Institute of Ecology PAN, concerned
with functioning of Antarctic ecosystems. Special emphasis was put on the
animal parasites utilized by man for economic purposes, mainly fishes.
Antarctic acanthocephalans, the subject of the present study, were the least
known group of parasite helminths until quite recently. The aim of this
study is to sum all knowledge of Antarctic acanthocephalans accumulated
so far, with a part of problems described solely on the basis of the author’s
data as they have not been taken into consideration in the studies conducted
in the Antarctic up till now.

Mature acanthocephalans are the parasites of digestive tract in vertebrates.
In the Antarctic they occur in fishes, birds and mammals. The present
author personally collected the parasites harbouring in the hosts belonging
to the above classes but among mammals he had an opportunity of
-examining only seals and fur seals. The author got acquainted with
acanthocephalans occuring in whales, Bolbosoma spp, only on the basis of
a part of the collection from the British Museum (Natural History) in
London and on the basis of publications. Several problems dealing with
morphology, systematics and specificity of Bolbosoma spp are unclear and
require a revision of a global scope. For this reason the data included
in the present paper dealing with acacthocephalans of the genus Bolbosoma
are less comprehensive than those dealing with other genera.

The first question which arose during the study of the data included
in the publications was concerned with the determination of the Antarctic
borders. It is generally assumed that Antarctic convergence line is a geograp-
hical border of the Antarctic (Fig. 1.). It is a narrow belt where Antarctic
cold surface waters merge with a several degrees warmer Subantarctic
surface waters. Antarctic convergence line runs in waves about 60°S in the
Pacific and about 50°S in the Atlantic and the Indian Ocean. The
borders of flora and fauna ranges, which are the basis for distinguishing
of phyto- and zoogeographical regions, subregions and provinces are not
identical with the Antarctic convergence line. The disputable question is an
assignement of South Georgia province and the subregion Kerguelen to
the Antarctic or the Subantarctic. The specialists in the field of mammals
and birds (Bonner and Laws 1964, Watson 1971) include these into the



Polytomic key for determination of Antarctic Echinorhynchoidea, fish parasites

Table I

The longest hook

Proboscis length (mm) : Embryo-

. Somatic £ Proboscis Probosc1sl No. f  Ne. &f length (um) Cement glands fiotes

Species ; armature’ rows of  hooks p
armature length/width hook ; — length
3 ¥ GOKS 1B Iow 3 ? number g
ment! (nm)
Aspersentis austrinus + 047—0.63 051-0.72 1.65—230 3 13—16 7—I11 106—135 119—149 6 2 60—88
Heterosentis heteracanthus + 0.22—0.25 0.26 1.35—1.64 2 10 4—5 57—60 73—76 6 2

Metacanthocephalus campbelli — 0.54—0.61 0.64—0.68 205—2.94 1 13—15 8—10 73—80 76—86 8 2 106—148
Metacanthocephalus rennicki — 030—0.36 031—042 1.28—1091 1 12—13 5—6 65—71 74—83 8 2 79—92
Metacanthocephalus johnstoni — 043—0.55 049—060 1.69—2.67 1 12—17 5—8 71—86 79—96 8 2 88—108
Metacanthocephalus dalmori — 030—040 033—044 1.18—-1.68 1 11—16 4—6 54—173 64—77 8 2 97—124
Echinorhynchus nototheniae - 0.82—0.84 3.03—3.16 1 19 12—13 65—66 6 1 :
Echinorhynchus (s.1.) zanclorhynchi — circa 0.7 circa 1.0 1 14—16 10—12 circa 60

! Explanations of numeral designations of descriptive features, see an introduction to the systematical review and figs. 2—3

Table 11
Polytomic key for determination of Antarctic Polymorphoidea, bird and mammal parasites
Extent of somatic Fore-trunk ; The The longest No. of genital spines Female
: Shape and armature (’, of length (", of Propo- Proboscis length o, No.. ol Boks longest hook length (if separated fr[c))m genital Cement glands Embryophores
Species armature scis (mm) of rows in row . length
i trunk length) trunk ‘ength) i . : hooks somatic ones) pore g
of trunk N 5 shape 3 ¢ of hooks (basal ones) .1 . . 3 number  shape! (1m)
3 B 3 : site 3 e 3 Q site

Profilicollis antarcticus 1 16—24 19 1 0.86-—1.56 1.01 18—22 7—9 (4—-5) 4 71—74 80 0 0 2 4 1

Corynosoma baylisi 4 65—70 circa 50 2 0.82—0.90 16 circa 10 (4—5) 3 92—98 0—1 1 6 2 87—101
Coiynosoma clavatum 4 circa 50 circa 50 2 0.63—0.71 14—16 10—11 (4—5) 3 79—83 0 — few 1 6 2 68—80
Corynosoma shackletoni 3 100 100 55 64—74 2 0.88—105 1.01—1.12 15—17 7—10 (2—4) 3 130—144 137—156 2 6 2 100—117
Corynosoma arctocephali 4 55—60 58—69 51—56 48—-57 2 0.73—0.88  0.82—1.00 19—22 10—14 (3--95) 2,3 66—76 71—86 circa 150 0 — circa 100 1 6 2 126—159
Corynosoma australe 3, 4 74—83 81—91 52—62 52—62 2 0.55—0.65 0.55—0.73 16—19 11—15 (2—4) 2;3 44—51 43—56 11—28 20—40 2 6 2 6682
Corynosoma bullosum 4 33—54 28—38 30—40 20—32 2 091—143  1.11--1.33 1518 10—15 (2—4) 1 89—117 99—120 80—250 3—120 1 6 1 107—125
Corynosoma evae 4 61—69 63—69 57—64 5561 2 0.63—0.72  0.61—0.79 20—24 11—13 (3—4) 3 57—63 61—73 40—60 0 1 6 2 103-- 127
Corynosoma hamanni 3 100 100 54—71  59—80 2 1.00—1.16  1.07—1.28 18—22 12—16 (2—4) 2 77—98 81—99 3 6 2 155--202
Corynosoma hannae 3 100 96—99 58 53—58 2 0.59 0.65—0.68 22 12—13 (4—6) 3 ] 80—82 1 6 2 105130
Corynosoma pseudohamanni 3 100 100 56—59  67—85 2 0.80—0.93  0.80—1.00 18—22 10—14 (1—3) 2 67—79 64—381 1 6 2 92—120
Bolbosoma balaenae 2 circa 2 circa 4 3 circa 1 24 8— (1—-2) 0 0 1 1 150
Bolbosoma brevicolle 2 circa 5 circa 9 3 0.51—0.57 0.54—0.60 20—22 circa 7 (1) 2 113 0 0 1 6 1 118—131
Bolbosoma hamilioni 2 circa § circa 6 3 circa 0.9 26 7—8 (1—2) 2 0 0 1 1 112—137
Bolbosoma turbinella australis 2 circa 10 circa 15 3 0.52—0.62  0.53—0.68 20—24 6—8 (0—1) 2 64—79 78817 0 0 1 6 1 132167

' Explanations of numeral designations of descriptive features, see an introduction to the systematical review and figs. 4—8.
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Subantarctic, and Andriashev (1965) on the basis of fish fauna to the
Antarctic. The present author decided that he should take into consideration
at least the whole area contained inside the Antarctic convergence line.
Within this area, there are all member islands of the South Georgia
province and the island Heard, which is situated in the Kerguelen subregion.
Drawing the border line across the subregion is out of question. In view
of the fact that the vast majority of life cycles of the Antarctic acantho-
cephalans proceed with the use of fishes as either paratenic or definitive
hosts, the present author assumed, after Andriashev (op. cit.) that the
whole Kerguelen subregion belongs to the Antarctic, including the environs
of the islands Kerguelen, Prince Edward and Macquarie, situated outside '
the Antarctic convergence line.

2. Systematic review of acanthocephalans

All acanthocephalans recorded, hitherto, in the Antarctic belong to the
- order Palaeacanthocephala Meyer, 1931. In fishes, the representatives of
4 families from the Echinorhynchoidea superfamily occur whereas in birds
and mammals the representatives of Polymorphidae family from the Poly-
morphoidea superfamily. From among the latter ones, the representatives
of one genus (Corynosoma) can be found in hosts belonging to both
classes of warm-blooded vertebrates, the representatives of remaining genera
occur in the hosts belonging to one of those classes. Many species from
the Polymorphoidea superfamily (including probably almost all occuring in
the Antarctic) use fishes as paratenic hosts —a link of life cycle going
between intermediate host and definitive one. In paratenic hosts there is
no development of parasites but they are expecting in the incysted form
(in the case of acanthocephalans usually in the abdominal cavity) for the
consumption of paratenic host by the definitive one.

In the systematic review the author divided acanthocephalans into
3 groups according to the systematical membership of definitive hosts,
which is to say, into the parasites of fishes, birds and mammals. In the
tabulated polytomic keys, fish parasites are presented in table I, bird and
mammal parasites in only one table II, and that has been done for two
reasons: close relationship of acanthocephalans parasitizing in those hosts
and the occurrence of juvenile forms of several species in the same paratenic
hosts — fishes. The features described in the key enable to determine both
mature and juvenile specimens. In the two keys, measurable, countable and
descriptive features are included. In the case of descriptive features, the
tables contain numeral designations corresponding to various variants of
a certain feature. The designations are as follows:
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Fig. 1. The Antarctic. Antarctic convergence line according to Watson (1971).

I. For the key determining fish parasites (Echinorhynchoidea):

Proboscis armature.

1. Hooks approximately of identical structure, at the proboscis base — pos-
sibly slightly less developed, with roots partially reduced (Fig. 2a).

2. Hooks of two kinds — large distal and the remaining ones distinctly
smaller with lack of dorso-ventral dissymmetry (Fig. 2b).

3. Distinct dorso-ventral dissymmetry of proboscis armature, hooks much
larger on the ventral side (Fig. 2c¢).

Arrangement of cement glands.

1. Glands arranged in approximately linear way along trunk axis (Fig. 3a).

2. Glands in compact substance (Fig. 3b).

II. For the key determining bird and mammal parasites (Polymorphoidea):

Shape and armature of trunk.
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Fig. 2. Types of proboscis armature of Antarctic Echinorhynchoidea. a — M. johnstoni (1);
b — H. heteracanthus (2); ¢ — A. austrinus (3).

Fig. 3. Arrangement of cement glands in males of Antarctic Echinorhynchoidea. a — E. notot-
heniae (1); b — M. johnstoni (2).

1. The fore-trunk not swollen into bulbus, extent of somatic armature
similar along dorsal side and ventral side, lack of genital armature (Fig. 4a).

2. At the fore-trunk, bulbus separated from the hind-trunk with a pronounced
narrowing, somatic armature covers one annular area at the fore-trunk,
lack of genital armature (Fig. 4b).
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3. Bulbus at the fore-trunk not separated with a narrowing, the dorsal
side armature does not reach further than bulbus, at the ventral side
reaches the end or almost the end of trunk (Fig. 4c).

Fig. 4. Shape and armature of trunk of Antarctic Polymorphidae. a— P. antarcticus, male (1);
b — B. turbinella australis, female (2); ¢ — C. hamanni, male (3); d-— C. evae, male (4).

Fig. 5. Proboscis shape of Antarctic Polymorphidae. a-— P. antarcticus (1); b— C. evae (2);
. ¢ — B. turbinella australis (3).
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4. Bulbus at the fore-trunk not separated with a narrowing, on the
dorsal side the extent of armature smaller than that on the ventral side,
somatic armature does not reach the end of trunk, genital armature
(in some species developed, not in all specimens) separated from somatic
armature with an area lacking spines (Fig. 4d).

Proboscis shape.

1. Spherical (Fig. 5a).

2. Approximately cylindrical with variously developed swelling in front of
the base (Fig. 5b).
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Fig. 6. Rows of proboscis hooks of Antarctic Polvmorphidae (the longest hooks site).
a— C. bullosum (1); b— C. hamanni (2); ¢— C. hannae (3); d— P. antarcticus (4).

3. The maximum width of the proboscis at the base, gradually growing
narrower on the anterior part of the proboscis (Fig. Sc).

The longest proboscis hooks site.

1. Distal (Fig. 6a).
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2. Subdistal (Fig. 6b).

3. Prebasal (Fig. 6¢). :

4. Basal (the longest hooks have roots reduced or directed towards the
front) (Fig. 6d).

Female genital pore site.

1. Approximately terminal (Fig. 7a).

2. Clearly displaced onto the dorsal side (Fig. 7b).

3. At the bottom of the hollow between two lateral-folds of the tegument
(Fig. 7c).

Fig. 7. Female genital pore site in Antarctic Polymorphidae. a — C. evae (1); b —- C. shackletoni.
on lateral side (2); ¢ — C. hamanni on the dorsal side (3).

Fig. 8. Cement glands shape in males of Antarctic Polymorphidae. a — P. antarcticus (1);
b — C. arctocephali (2).
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Cement glands shape.
1. Tubular (Fig. 8a).
2. Pear-shaped (Fig. 8b).

In the majority of cases the data contained in the keys come from the
author’s own studies already published or just in press. Only in four
cases (E. zanclorhynchi, C. clavatum, B. balaenae, B. hamiltoni) the author
had no opportunity of personal acquaintance with the representatives of the
species mentioned in the keys.

In the systematic review, only the species found in the Antarctic have
been taken into account. It should be anticipated that in the future the
list will also include other species of the genus Bolbosoma since their
definitive hosts (proper species of whales) occur in the Antarctic and from
the data given in the available studies (Skrjabin 1970, 1975, 1978) it
does not follow unequivocally whether parasites were found only in the
whales examined in the Subantarctic or in the Antarctic as well. A few
other species of different genera (fish. bird and Pinnipedia parasites) were
found in the Subantarctic in the hosts that also occur or might visit
the Antarctic (Van Cleave 1937, Szidat 1950, Johnston and Edmonds
1953, Zdzitowiecki 1986b).

2.1. Fish parasites

Family: Aspersentidae

1. Aspersentis austrinus Van Cleave, 1929.

Synonyms: A. wheeleri (Baylis, 1929). A. megarhynchus (Linstow, 1892)
Golvan, 1960 nec Echinorhynchus megarhynchus Linstow, 1892; Heteracant-
hocephalus hureaui Dollfus. 1965.

Definitive hosts - Nototheniidae: Notothenia acuta, N. coriiceps coriiceps,
N. coriiceps neglecta, N. cyanobrancha, N. gibberifrons, N. myzops, N. nudi-
frons, N. rossi marmorata, N. rossi rossi, Trematomus bernacchii, T. hansoni,
T. newnesi; Bathydraconidae: Parachaenichthys charcoti, P. georgianus;
Chaenichthyidae : Chaenichthys rhinoceratus, Chaenocephalus aceratus. Impor-
tant notice: species “Trematomus notothenia” being noted as a type host does
not exist. Van Cleave (1929) described A. austrinus on the basis of
acanthocephalans collected from unprecisely determined fish belonging to the
genus Trematomus or Notothenia.

Habitat: males mainly in the posterior part of small intestine. females
mainly in large intestine, not numerous specimens in other parts of
digestive tract (Zdzitowiecki 1981, Zdzitowiecki and Rokosz 1985).

Locality: South Shetlands, South Georgia. Heard. Kerguelen. Crozet.
Macquarie (Van Cleave 1929, Baylis 1929, Joyeux and Baer 1954,
Edmonds 1955. 1957; Dollfus 1965. Szidat and Graefe 1967. 1968





























































































