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Fig. 19: Histological section of tail skin of Zyzomysargurus infected by
MarsupiopuszyzomyshypOpU8. (For meaningof symbolsseetext.)
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Histological sections (Fig. 19) show part of epidermis (Ep) of tail with
hyperceratosis (he) of infected hair follicle in comparison with non-infected
follicle around hair (H). Wall of follicle indicates the degenerative character­
istics (deg) of extra-intestinal digestion, known from feeding places of
chiggers and ticks. Hypopi do not possess mouth parts and mouth opening
and feeding is not yet studied. Sebaceous glands (s.gl) are strongly swollen
in infected parts and connective tissues show disarrangements and degenera­
tion. Part of the hairs of infected follicles are lost.

Fig. 20: Scanning picture of genital region of Marsupiopus zyzomys hypopus
showing genital suckers and anal opening. (For meaning of symbols see text.)
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Fig. 21: Scanning picture of genital region of Marsupiopus zyzomys hypopus
showing perigenital sclerite with lateral spur (ps) and adhesive disc-like genital
posterior seta (gp). (For meaning of symbols see text.)

Rock-rats of genus Zyzomys are known to have very fragile tails. Walker
(1964) stated, 'Many of the specimens have lost part of their tails, which
would indicate that the terminal section is brittle and breaks easily.' Ride
(1970), based on field experiences, could give more details: 'Although other
rats and mice lose their tails with ease if they are maltreated, the hair and
flesh strip from the vertebrae of rock-rats particularly easily; the animal soon
amputates the remaining naked skeleton to leave a shortened stump'. Our
investigations show clearly that degeneration of tail tissues, caused by the
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hypopi, results in loss of tail skin. Thus, we may not regard these hypopi as
phoretic, using the host for transportation to habitats favourable for further
development and reproduction, as suggested in the title of the monograph by
Fain (1969). They are real temporary parasites with distinct pathological
action. Fig. 18, obtained by courtesy of D. Kitchener, Perth, compares thin
tail of young rat (a), older subadult rat with still entire tail (b), young rat
with partly lost skin (c) and adult rat with thick tail stump (d).

LIFE CYCLE

Investigations of more than 100 hosts and morphological characteristics of
age allow some remarks on biology and life cycle of mites. Adults of these
rock-rats are easily recognized, because they have thick tails rather like those
of some species of Australian marsupials and representatives of different
mammal orders in deserts in various parts of the world. Juveniles are thin­
tailed.

Hypopi were found in larger numbers in thin-tailed females only, few in
thin-tailed males; they are absent in thick-tailed adult rats. After being
pressed out of follicles and stimulated by cold-shock, hypopi develop within
three days to tritonymphs and in a further four days to adults, if humidity
and temperature are suitable.

Compared with studied life cycles of Lophioglyphys liciosus Lukoschus
et al., 1972 (= Apodemopus apodemi Fain, 1965), Marsupialichus marsu­
pialis Fain et al., 1972 and Baloghella melis Lukoschus et al., 1971
(= Melesodectes auricularis Fain & Lukoschus, 1968), we may suggest that
during reproduction period of hosts hypopi leave the follicles and develop
quickly within the host's nest. Free hypopi enter follicles of nestlings and
remain there until gravidity. They do not enter follicles of old mice. In
nature, stimulation for further development of hypopi is probably given by
hormonal changes in host during gravidity and lactation. Environmental
factors during dry period in Kimberley region restrict surviving possibilities
to hypopial stage, which is protected by body temperature and humidity of
surrounding tissues of host. Although we did not succeed in rearing larvae,
protonymphs, and free hypopi, we suggest a life cycle with a very long
hypopial stage during the dry season, and a shorter period of free living
stages in the nests of hosts during the wet season used for reproduction and
infection of the next host generation. The well-developed chelicerae indicate
that adults feed normally on organic debris in the nests. Presence of adults
and homoiomorph developmental stages only during a short period in the
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wet season in the hidden nests of hosts may explain why the free living stages
of the subfamily have not yet been found and described.

Systematic Position of the Genus Marsupiopus Fain, 1968

The genus Marsupiopus Fain, 1968 has been described from hypopial
forms. According to the characters of the adult specimens obtained from the
rearing of hypopi, it appears that this genus belongs to the family Glycy­
phagidae. This genus is distinguished from all the known genera in the
Glycyphagidae by the following characteristics:

1 Cuticular ornamentation consisting of very small elevations with
rounded apices.

2 Shape of supracoxal seta, which is thick, densely barbed and not
branched.

3 Grandjean's organ with bifid hairy end.
4 Small length of tarsi, especially the anterior tarsi.
5 Absence of w 2.
6 The very small development of the setae d 2 and d 3.

Some of these characteristics, especially the small length of the tarsi,
distinguish this genus from all the other genera in the Glycyphagidae. We
think, therefore, that the subfamily Marsupiopinae Fain, 1968, which had
been created to accommodate the genus Marsupiopus, should provisionally
be retained until more material becomes available for comparative study.

Deposition of Types

Holotype and figured specimens in Western Australian Museum, Perth.
Paratypes (hypopi and tritonymphs) in: Perth; Field Museum of Natural
History, Chicago; U.S. National Museum of Natural History, Washington,
D.C.; The Acarology Laboratory, Columbus, Ohio; British Museum (Natural
History), London; Museum National d'Histoire Naturelle, Paris; Institute of
Parasitology, Prague; Zoologisches Museum, Hamburg; Forschungsinstitut
Senckenberg, Frankfurt; B.P. Bishop Museum, Honolulu; Institut de
Medecine Tropicale Prince Leopold, Antwerp; Zoologisch Laboratorium,
Nijmegen.

MARSUPIOPUS ANTECHINUS FAIN & LUKOSCHUS, 1976

The species has been described from Antechinus flauipes from Wandanian
and from a host of unknown locality.

From an alcohol preserved Sminthopsis granulipes Troughton, 1932, Lake
Grace, W.A., 10 March 1973, K. Youngson, WAM colI. no. M10205, hypopi
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have been collected from hair follicles of tail, which fit in most character­
istics and measurements to description. There are some small differences:
the second thin setae on tibiae I and II are only 8 11 long, while they are
1411 in specimens from typical host; claws of legs I and II are longer (1211)
than in typical series (9); scapular setae are arranged on transverse rank;
perigenital ring is smaller (54 wide, 42 long) than in typical series (60,54).

Although we know that small morphological differences in hypopi from
different host species and widely separated geographical regions may be of
systematical importance and hypopi may give rise to very different adults
like in Lophioglyphus liciosus Volgin, 1964 and L. japonensis Lukoschus
et al., 1977, we will not separate them until adults are known from both
host species.

Deposition of specimens as in previous species.

MARSUPIOPUS LEPORILLI PSEUDOMYS
FAIN & LUKOSCHUS, 1976

Subspecies has been collected from Pseudomys hermannsburgensis (Waite,
1896) from Hermannsburg and Rattus fuscipes (Waterhouse, 1839) from
unknown locality.

From Sminthopsis murina (Waterhouse, 1838), Beacon, W.A., 29 August
1975, collected by K. Youngson, host in WAM colI. no. M12607, hypopi
have been collected from tail hair follicles, which fit the characteristics and
measurements of typical series with exception of longer v i 16 11 (13 11 in
typical series) and shorter 17 f1 solenidion phi II (2311 in typical series).

Deposition of specimens as in M. zyzomys.
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