DASYUROTAENIA ROBUSTA BEDDARD, 1912, AND O DASYURI SP. SOV,
FROM CARNIYOROUS AUSTRALIAN MARSUPIALS

by IAN BEVERIDGLE*

Summary

Beverioae, 1, (1984} Dasvareidgenia robesfo Beddard, 1902, aod £ efgsvidrd S nove, 100 Carnivammis
Australlon inarsumals, Truns, B, Soc, S, Aust, 1T08(4), 185-195, 13 December, 1984,

Dasvyrotaenia robiste Beddard, 1912, s redesenbed team specimens collecrad Tramt the Type Hast,
the Tnsmanian devil, Sarcophitns harrisd (Boitard), The rosiellar haoks are deseribed Tar the first time
Diaasvierotaentia dasyrd spo nov, Trom the nger vat, Dasvirus mactfaiis (ke m Queenslnngd and  Lasminaing
differs trom /2 robusia in the size and shape of the rostellny hooks, 1he presence of [ransyerse osmoregulistor
canils and Lhe pumber of ulerine branches, Speciniens rom Dusyaris sigcifaties, dessobed i earlion winks
us I pobusta cannot now be assigned 10 either species with certainty. Lesiony associated with I dasywri

spnov, ane Heseribed and the taxenomie position of the genus discossed.
iy Wokbs: Cestoda, Tacundac, marsupials, Dasyierotdenia,

Tntroduction

Dasvurotaenta robusta was lirst desenibed by
Beddard (1912) from specimens found in a Tasma-
nian devil, Sarcophilies Trarrisil (Boitaid)
{ Dasyurus wrsings) which died in L andon al the
Gardens ol the Zoological Society. Beddard (1912)
desernibed @ number of unusual morphologieal
features including suckers armed with hooks, and
placed the species, with some reservations, i the
Tacnioidea. Baer (1925) re-examined Beddard's
types and indicated that & number of misinierprend-
fions of the morphology of the cestode had heen
niade, including the “armed suckers™ which proved
to be an armed rostellum. Baer (1925) concluded
that the species belonged 1o an independeni genus
within the Taenioidea, while Wirdle & Mel eod
(1952), with considerable teservation, placed the
genus within the family Taeniidae

Subsequently, Sandars (1987) redeseribed the
species bused on cestodes collected from  1wo
Dasyirus miacwdatys (Kern) Trom Tasmania, conti-
ming most of Baer™ (1925) observations and con-
cluding thar the genus did belong within the
Tacniidae. This taxonomic position was accepted by
Yamaguti (1959), but i has been guestioned by
Rausch (1981) on phylogenctic grounds,

Recent collections ol gestodes Trom dasyurids in-
dicate that two independent species ol Dosvuro-
faenia have been tormerly confused nnder a single
specitic name, largely because the rostellar hooks
of the species have never described (Beddard 1012,
1915: Baer 1925: Sandars 1957). In addition, a re-
examination of the morphology of the 1wo species
supports Rausch's contention (19811 that this eenus
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may not belong 1o the Taeniidae. by tlus paper,
Dasyurotaenia robnvii is redescribed from Sa-
cophifus harrisit, the type host, and @ new species
15 deseribed Tront Dasyurus wiacibluins

Materials and Methodls

Cestodes were relased in waler; fixed in 10%
neutrid bullered formaol saline, and stored in 70
ethanol, Whole mounts were stained with Celestine
blue, dehydrated i graded ethanols, cleared i clove
oil and mounted in balsam, Scoleces were mounmted
in Berlese's Muid, and digital pressure was applied
1o the cover slip (o epable examination of the
tostellar hooks. Serial sections cut at a thickness
ol 5 m, were stuined with haematosylin amd ¢osin,
Gravid proglomides ol 2. dasvard which had heen
fixed in formalin were diced into small cubes, post-
lixed in osmium tevroxide and embedded bn araldine
Thin sections. were stained with lead citrle anl
uranyl acerate and viewed with a Joel 100 CX elec-
fron microscope. Additiongl specimens of Hsvir-
taenig were obtained from preserved carcasses ol
Dasyurus wmacilvlus held in the NatipnalMuseums
of Viaorin, Melhouwne

Meuasurements are given in the texi, 0 mm, as
the range followed, in pareniheses, by The mean iand
the number ol measurenients made.

Ahbreviations  al inspiuions cied in 1ese
AHC <Avseeulipn Helminth Collection, honsed in
the South Australian Museum, Adeluide, BMNH—
Brinsh Musewin (Natural History), London.
MHNCI—Muséum " Histonre Nalurelle, Gieneva,
SAM—=South Ausiralian NMuseum,  Adelaide.
WAM—Woestern Ausrralinn Museuny; Perth, Wi —
Commonweahh Sciermnfic and Iadosinul Research
Orrgarnsution, Division of Wildlile and Rangelands
Rescurch, Cunberra.
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Dasvurotaenia robusta Beddard, 1912
FIGS 1-11, 26-28

Description: Cestodes of moderate size, up to 140
in length, 4 wide with up to 290 proglottides in
gravid strobila. Scolex large (Fig. 1), 2.36 (n=1) in
diameter, deeply embedded in intestinal mucosa of
host. Suckers (0.30-0.38 (0.33, n=13) in diameter;
rostellum 0.44 % 0.15 (n=1) retracted within scolex,
extremely muscular, sucker shaped, with 42 (n=1)
rostellar hooks arranged in 2 rows. Large or anterior
rostellar hooks (Figs 2-4, 26) 0.046-0.058 (0.054,
n=10) long, base 0.056-0.062 (0.059, n=10) long;
blade large, core striated, sometimes vacuolated;
handle extremely short, relatively wide; guard long,
wide, single lobe (Figs 4, 27). Small or posterior
rostellar hooks (Figs 5-7) 0.042-0.052 (0.047, n=10)
long, base 0.044-0.060 (0.054, n=10) long; blade
large, core striated; handle extremely short, knob-
like: guard large, flattened, almost bilobed distally
(Figs 7, 28). Neck present.

Musculature of mature proglottides poorly
developed. Outer longitudinal muscles single or in
very small bundles; inner longitudinal muscles in
larger bundles containing 20 or more fibres.
Transverse muscles in several bands; including bands
internal to inner longitudinal muscles and
separating inner and outer longitudinal muscles;
more poorly defined bands between bundles of in-
ner longitudinal muscles. Dorso-ventral muscles
sparse, crossing cortex and medulla at irregular in-
tervals. Longitudinal osmoregulatory canals paired;
ventral canal 0.10-0.19 (0.13, n=5) wide in mature
proglottides, not joined by transverse canals, with
valve-like flaps protruding into lumen at junction
of proglottides; in one strobila, ventral canals of
gravid proglottides with several smaller projections
of canal wall in addition to major valves. Dorsal
canal extremely narrow, sinuous, 0.05 (n=1) in
diameter in mature proglottides, dorsal or external
to ventral canal. Mature proglottides 0.35-0.60
(0.48, n=5) x 2.45-3.05 (2.77, n=5), length:width
ratio 4.8-7.1 (6.0, n=5) (Fig. 8). Gravid proglottides
1.45-2.20 (1.75, n=5) x 2.60-3.50 (3.18, n=5),
length:width ratio 1.2-2.3 (1.9, n=35). Genital pores
almost exclusively unilateral, occasional genital pore
on alternate side. Genital atrium narrow, situated
in middle of lateral proglottis margin in mature pro-
glottides dividing margin in ratio of 1:0.67-1:1.00
(1:0.88, n=15); in middle or posterior half of margin
of gravid proglottides, dividing margin in ratio of
LLO0-1:1.66 (1:1.35, n=35). Genital ducts pass
between longitudinal osmoregulatory canals. Cirrus
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sac elongate, thin-walled, invariably extending
bevond osmoregulatory canals into medulla,
0.60-0.85 (0.74, n=10) x 0.06-0.09 (0.07, n=10)
in mature proglottides. Cirrus slender, approxi-
mately 0.01 in diameter, coiled, armature of
extremely line bristles visible on mid-region of cirri
in section. Internal and external seminal vesicles
absent, Vas deferens greatly coiled, narrow duct,
loops medially, then at midline turns posteriorly,
terminating between lobes of ovary. Vasa efferentia
not seen. Testes numerous, situated in 1-2 layers in
dorsal plane. Testes occupy most of medulla
between osmoregulatory canals, occasionally extend
over osmoregulatory canals on poral side of pro-
glottis with small numbers of testes being outside
canals (Fig. 8); testes confluent anterior to ovaries
and frequently confluent posterior to vitellarium
in 1 or 2 rows; row of testes posterior to vitellarium
sometimes interrupted; always some testes posterior
to vitellarium; small numbers of testes overlie
ovaries. Testes number 170-223 (200, n=10) per pro-
glottis; diameter 0.05-0.10 (0.08, n=10). Vagina
0.010-0.020 (0.015, n=15) in diameter, straight, lin-
ed internally by hairs or bristles, surrounded by
single layer of glandular cells. Proximal of 0.16 of
vagina of wider internal diameter, unarmed.
Seminal receptacle small, 0.06-0.08 (0.07, n=5) x
0.02-0.04 (0.03, n=5), situated in mid-line between
lobes of ovary (Fig. 10), Ovary bilobed, poral lobe
smaller, 0.14-0.32 (0.21, n=10) x 0.21-0.40 (0.29,
n=10), aporal lobe 0.16-0.30 (0.23, n=10) x
0.27-0.48 (0.38, n=10), joined by narrow isthmus.
Vitellarium posterior to ovary, elongate laterally
0.07-0.14 (0.11, n=10) x 0.47-0.90 (0.70, n=10).
Mehlis’ gland spherical, 0.08-0.10 (0.09, n=35), in
diameter, between vitellarium and seminal recep-
tacle. Uterus arises as tubular structure in midline.
Uterus in gravid proglottides with 6-9 (7, n=10)
poral and 7-10 (9, n=10) aporal lateral uterine bran-
ches; uterine branches frequently subdivided lateral-
ly (Fig. 11). Eggs approximately spheroidal
0.033-0.048 (0.042, n=10) x 0.035-0.040 (0.038,
n=10)(Fig. 9); embryophore thick, homogenous,
non-striated, oncosphere 0.028-0.033 (0.030, n=10)
x 0.023-0.030 (0.027, n =10); oncospheral hooks
0.008-0.010 (0.009, n=10).

Development of genital organs in single specimen
140 long: testes first visible in proglottis 95; first
mature proglottis approx. 160; uterine filling com-
mences in proglottis 190; male and female genitalia
involuted by proglottis 230; fully branched uterus

-

Figs 111, Dusyurataenia robusta Beddard. 1. Scolex with rostellum retracted; 2-7. rostellar hooks; 2, 3, large or anterior
rostellar hooks, lateral view; 4, large rostellar hook, radial view; §, 6, small or posterior rostellar hooks, lateral view;
7, small rostellar hook, radial view; 8, mature proglotns; 9, cgg; 10, female genitalia; 11, gravid proglottis. Scale lines:
fig. 1, 1.0 mm; figs 2-8, 11, 10, 0.1 mm; fig. 9, 0. mm. g—gvard; h—handle; 1—tip.
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present by progloths 280 first gravid proglotts 278;
total number proglottides 290,

Haose: Sarcophilus harrisii (Bontard, 1841) (Mar-
supialia; Dasyuridae).

St ine hase Small antestine,

Tepes: Collected:  London  Zoeological Society
Cuardens; shides of serial sections MHNG 24/53-61,
Marerial  exommned: types, 3 speomens,  Adelaide
Zooloplcal Giudens, Taa9R), collecred by M. G,
CFCulkaglum, ALIC 82494 ard S1384: | specimen (withous

senle), Chicaga Zoological Gardens, collected by V.
Relan, BMNH, 1967 9 28,23,

Dasyurotaenia dasyuri spov.

FIGS 12-23, 24, 25, 29-31
Description (Irom types): Large cestades, 237-3(06
(400, =95y mlength, 2.5-3.9(2.8, n =35) wide, wiih
280330 (310) proglotiides in gravid strobilae. Scolex
laree, 2.40 (n=1) i diameter, deeply embedded in
mugosa of hasi. Suckers 0.32-0.38 (035, n-9) n
dismeter, rostellum 0.38-0.50 (1043, n=4) in dsa-
meter with 3638 (n=4j rostellar hooks arranged
in two rows (Fig. 12), Large or anterior rostellar
hovks 0.105-00110 (0,107, n-2(0 long, base
(LO77-0.092 (0,085, u—20) long (Figs 13, 14, 24):
blade latge, core freguendy vacuolated; handle ex-
tremely small; guard clongate, nor enliarged towards
extremity (Fips 15250 Small or postenior rostellar
hooks  0.080-0.093 (0.087, n=20) long, base
0.060-0.08310.075, n = 20) long (Figs 17, 24); blade
large, core freguently vacuolated; handle virrually
absent, guard large, broad, frequently  bilobed
distally (Fies 18, 25) Neck present. Musculargre not
strongly developed. Outer longitudinal muscles
smgle or in small bundles ot 2-5 fihres, mner longi-
tudinal muscles in larger bundles, up to 0,025 in
diameter, contaiming 20 o more libres. Transverse
niuscles i several bands; two mos: prominent bands
immiediately internal to inner longitudinal muscles
and separating apner and  outer longitudinal

muscles; poorly delined bands between bundles ol

inner loneitudinal muscles. Dorso-ventrral muscles
spuirse, single, crossing corles and medulla at ir-
regular antervals. Longitudinal  osmoregulatory
wimisls putred; ventral canals 0.01-0.17 (0.15, u—=75)
e elidmeter in mmare progloctides, joined at
posieriay margin ol each proglotis by broad
Iransverse canal. Ventral canals with valve like Raps
protrading inte lumen al function of proglothdes,
Dorsal ol extremely narrow, sinuous, 0.01 (n 5)
i digmeter i mature proglotides. Mature proglot-

tdes Ld-2.5 (1.7, n=1) > 2.5-3.0 (LY, n=11)),
lengthawidth ratio 1.02-2.64 (1,54, n= 10) g 20).
Gravid proglothides LE-39 (27, n=11 < 1.9-3.3
(I8, no10) length:widih ralio 0.71-1.53 (LW
n=10). Geniral pores maimly unilateral, occasionally
alternate irregularly. Gemital atvinm  Shallow,
situated w0 anterior halr of Ksteral proglottis insavin
in mature progloindes, dividing manin in mlio
L3124 (GLS n=10k in middle of margin in
pravid proglotides, dividing  margin e rano
1:0.9-1:0.5 (1211, n= 10y, Gennal duets pass between
longitudinal osmoregulatory canals, Cirrus sau
clongate, thin-walled (Fig. 19) invariably extending
beyond osmaregulatory canals inta medulla,
0.50-0.71 (0,57, n=10) » D.08-0,12 (10,10, n= 10} in
mature proglottides. Cirrus slender, 0.01-0,02 (0,015,
n=>5) in dinmeter, coiled, armatute of ine hairs visi
ble on distal region of some cire under high
magnification, Internal and  exicrunal semimal
vesicles absent. Vas dederens greatly corled. narmow
duct. loops medially and aoteciorly, then at nud-
ling turns posicnorly, weromating near scminal
receptacle  Vasa ¢iferentia not seen.  Testes
abmerous, situated fin 1-2 lavers b dorsal planes.
Testes oveupy most of medulla between
osmoregulatory capals, except aea of female
genitalia; testes confluent antenior fo vies deterens;
testes usually confluent postedion wr vitellanun, o
with 1-3 testes poserior (@ and overlyin
vitellatium; oecasionally no testes posterior o
vitelariur Testes number 150160 (1 = 2) per pro.
elottis; diameter 0.06-0,08 (U7, 1 = 10), Vaging ap-
proximalely 0,12 in chameter, straiell, lined inter-
nally by tine hairs, surronnded esternally by single
layer of ghindular cells. Prosival 005 of vagina mr-
row, surrounded by thicker muscle laver than re
maider ol vaging, lacking elagdubar cell tivest-
ment. Senminal receplacie ovoud (Fig, 21), (LH-0016
(014, n=10) = 0.07-0.10 (Y, n=10) when filled
situated in mid-line bevween lobes af ovary, Ovary
hilobed, paral tobe simall, 0.26-0,39 (0,31, =1
< 12-0.25 (0.20, n=10), uporai labe (,32-044
(037 0 1) % OU3-0.30 (021, n=10), joined by
vdrrew isthinus. Vilellarinm posterior Lo ovary,
rentform (L2024 (0,20, n =103 = O 18-0.31 ((1.23,
n+ 10). Mehhs' gland spherical, 0.07-0.11 (G.0%
n=10) in diameter, berween vieliariom and seimnal
receptacle. Uterus danises ds tubular sorgetire an
midlind, Uterus it grovid proglotrides (Fie 23) with
6=17 (12, v =10 poral and 10-20 (15, 0 = 10) aporal
laleral ulerine branches: ulerine branches Trequenlly
subdivided laterally. Egg approximately spheraidal

Fues 12-23 Pasvaradacnm , dasyterd. spovoys 120 Scalex, apidil views 13218, osleiar hooks, 13, 4, lnee or gnterion
rostellar hook s, lWeral view; 15, Lirge rosiellar book, apreal view, 16, 17, saighl or postenior rostefksr bouks, Lijoral
view! 18 small mostellar hook, apical view; 19, ¢irrns sse and distal vagina; 20, manune proglobis: 21, female geniialing
22, ey 23, gravid progloftys, Sceale lines: Figs 12, (3-19, 20, (b1 mm; J1g, 20, O35 mm; g 22, 040 i, e 23,

)0, g—unard; h—handlg; 1—up.
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Figs 24-25. Rostellar hooks of Dasyurotaenia dasyuri, sp.nov.; 24, apical view of rostellum, hooks in lateral view,
25, apical view of hooks showing differences in shape of guards of large and small hooks (arrowed). Scale lines

]

(.01 mm.

Figs 26-28. Rostellar hooks of Dasyurotaenia robusta Beddard; 26, large rostellar hooks, lateral view; 27, 28, apical
view of hooks showing difference in shape of guard of large and small hooks (arrowed). Scale line 0.01 mm,

Figs 29-31. Histological features of scolex of Dasyurotaenia dasyuri sp.nov. and associated pathology: 29, sagittal
section through scolex showing partly withdrawn rostellum; 30 scolex(s) lodged in muscularis externa immediately
below mucosa (m): 31, scolex(s) lodged in muscularis close to serosal margin showing dome shaped projections
of tissues (d) beyond normal serosal surface intestine and mucosa (m). Scale lines 1 mm.
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(Ing. 22), 0,025-00.040 ((LOZE, n - 10) = 0.030-0.034
(0:032, n= 10 embryophore thick. homogenous.,
non-stnated, oncosphere 0.022-0.025 (0,024, n= 10)
« 00160018 (0017, 1 =100 opcospheral hooks
0.008-0,000 (0,008, 6 =10). Developmen( ol geniial
organs in 5 specimens: anlage first visible in pro-
glothides 60120 (85); testes Tirst visible in proglot-
ndes 1RO 190 (187); Vst mature proglotts approx-
imalely 205-220 (215); utete (iling commiences
in proglotides 225-265 (245) Drsl gruvid proglol -
Ty 2700 320 (305); wral proglorides 280-330 (310),

barwgteoel, Specimens front tas adenueal o types,
except i the Tollowing minor Tealures: rostellar
liook nuwmher more variable than in 1ypes, 32 4dil
(37, n=13); large rosellar hooks 0.110-0.1200 (0. 116,
ne Wy, and small mosellar hooks 0 0893-0 0498
(0.095, n=10y both shightly larger approxumarely
OM0) tham hooks of type specimens; westes aumber
169-226 (186, n —10) per praglotiis, higher than in
fypes; vitellariun O10-0.05 (013, n=10) » 0.21-0.38
(0.30, n=10} celatively wider and shorter thag in
1Vpes

Flost: Dasviray macilaius
suptalia: Dasyuridae).

Sthe in hosic Small intesoime,

(kerr, 1792) (Mar-

I'vpes: Holalype, 8 paralypes, Mt Windsor
Tableland, Qld 16"12°S, 145"05°E, 17 v, 1982, coll.
D. M. Sprai. Holeype, 2 shides SAM V34359, 3
paritypes, SAM VIda0-V3462: 4 paratypes, AHC
S2169-S2172, HC 12322; | paratvpe, BMNH 1983,
6,13, 1-2; 1 scolex, strobilir tragmenls, paratypes,
in collechion of R. 1. Rausch.

Fine viructure of the eeg envelopes (Flg, 32). The
following envelopes were recognised surrounding
the oncosphere The outer envelope of 1he egg 15
hounded by a thin virelbne mombrane, enclosing

an wregular  evioplasmic laver. The outer
- v X L] I- \
. N,
! ‘ )
- {
wl ‘h“h
' —
vi y 4
-
¥ 3
‘ - 4 .It

Fig, 32 Tsnsmission eleciron miciogaph of cgw
envelopes, Oasvurotacria asvurs Scile Hing, S0 i
e—embryophomn, g—granulin layzr: w—inher em
Iyaphuric membrine: oc —ouler embryophorie mem-
hrane: vl—vacuoalaed laver; v —vitelling membrane.

¢mbrvophoric membrane lies immedintely external
to the thickened embiyophore. The embryophore
15 ol umlorm thickness and is composed ol relalive-
ly homogeneous election dense material which is
not orgarised into regilar ¢mbryophoric blocks and
is without lacunae or internal ¢iicular bodies. Some
areas within the embryophore are less electron dense
and suggest cavities berween blocks but are not ar-
ringed in a regular fashion. A zowe ol eectron
densc grapules, the granular laver, lies between the
embryvophote and a broad sub-embryopharic
vicuolared area which may represent agereganions
ol hpd hadies. The vacuonlated sone and granular
laver is bounded internally by the inner em-
bryophoric membrane. Imernal to s lies the on

comphere bounded by 1he oncospheral membrane.

Material exremined, QI rypess Tass 3 specimens,
Siithion, eoll, B L, Mumday, 1Ly 1979 3 specinens,
Smithton, coll. [ M. Speat, 26,0 1968, W C282, Cad;
3 spelnuens, Dilydale, ¢oll. B. L. Mynday, 2vii 1976,
AHC, HCIO732: Iragmenls ol specimens, Wynard, voll,
unkoown, 22411922, whole pieserved curcass NMV
CH304. cestodes AHC 9785

Assucinted Lestons (Figs 29-31) Scoleces ol 1
dasyiri lie deeply embedded in the exierital muscle
layers of the wall of the small imestine of the host,
enther superticially, that is immediately below the
submucosi, or, close (o the serosal margin ol the
misculature such thar the position of the cestode
scales is indicated by a ratsed dome-shaped projec-
tion on the serosal surface. The neck and anterior
region of the strobila e in & narrow tunne! which
opells o the mtestioal Timen, Two specimens ol
D dusvuri were embedded  singly, (wo  were
embedded together, and a further three worms were
embedded ar a single site. The superficial layers
Jining the cavities induced by cestode invasion con-
sist primarily of nevrolic cells and of cell debris
together with viable cells compressed by the disten-
non of surrounding tssues. There are i addition,
surrdunding the scoleces, o few small locibised areas
of necrosix of the myocytes and imhlteations by in-
flammatory eells. The principal host reaction is a
chronic inTlummatory one with an infiltration of
macrophages and lymphoctyes and a few plasma
cells into rissues surtounding the cestode. Polymaor-
phonuclenr leukoevies are uncommaon, but
Langhans-type giant cells are occasionally present
a1 the edees ol lesions. Fibrablasts are prominent
ina low arcas on the puter edges of wifiltraled urcas.

Discussion
Ln pone of the previous deseriptions of Dasviero-
raenta by Beddard (1912, 1915), Baer (1925) or San-
diars (1957) have the rostellur books heen adequately
deseribed, Beddard (1912) provided drawings of the
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histology of a purported sucker of D. robusia
showing sections of sclerotized hooks but did not
describe the size or shape of the hooks. Baer (1925)
had no scoleces to examine, but concluded from
Beddard's description that the cestode in question
possessed a rostellum armed with taeniid-like
hooks. Sandar’s specimens (1957), here attributed
to another species, were without rostellar hooks, but
were re-described under the name D. robusta. She
estimated that some 96 hooks were normally
pﬂ.‘Sf“l.

The material described above indicates that in the
past two (or more) independent species have been
confused under the single name D. robusta. The two
species described in this paper differ markedly in
the size and shape of the rostellar hooks, but have
few differences of note in strobilar morphology, and
this has undoubtedly led to the confusion.

D. robusta is known only from the type series col-
lected from Tasmanian devils in the London
Zoological Gardens, from the three specimens
described here, collected from the same host species
in the Adelaide Zoological Gardens and from a
single specimen without scolex from the Chicago
Zoo. Beddard (1915) reported the species in four of
nine devils dying in the Gardens; however, examina-
tion of 294 devils in Tasmania has not revealed its
existence (Gregory ef al. 1974).

The present redescription, although based upon
a very limited series of specimens is considered
justified as the species may now be rare, and since
the material available allows a fairly full descrip-
tion to be made for the first time, including the
distinguishing features of the rostellar hooks.

0. robusta is distinguished from D. dasyuri by
the form and size of the rostellar hooks (Figs 2-7,
13-18). The large rostellar hooks of D. robusta are
only 0.046-0.058 long compared with 0.105-0.120
in D. dasyuri. In addition, the size of the hook blade
is relatively smaller in D. robusta so that the length
of the hook base is larger, on average, than the total
length of the hook; in D. dasyuri the length of the
base is less than the total hook length. In both
species, the guard of the small hook is particularly
broad, and this is more marked in D. robusra than
in D. dasyuri.

The principal strobilar character distinguishing
D. robusta from D. dasyvuri is the transverse
osmoregulatory canal joining the ventral canals on
both sides of the strobila in each proglottis. The
difference is not immediately obvious in mature pro-
glottides, but the canals are readily visible in mosi
gravid and near gravid proglottides and the presence
or absence of transverse osmoregulatory canals can
be readily ascertained. Beddard (1912) noted the
lack of transverse canals in the type specimens of

D. robusta, and Baer (1925) confirmed that the
canals were not visible in Beddard’s sections, but
suggested that their absence might be more ap-
parent than real owing to the severely contracted
nature of the type specimens. The new material con-
firms Beddard’s (1912) observations that transverse
canals do not exist.

Beddard (1912) discussed at some length the
“membranes™ stretching across the lumen of the
osmoregulatory canals, noting that the lumen was
occluded by “membranes” once in each proglottis.
Baer (1925) explained Beddard's observations in
terms of oblique histological sections passing
through consecutive coils of the osmoregulatory
canal, suggesting that the “membranes” were
essentially artefacts due to the state of contraction
of the specimens. The new specimens indicate that
Beddard’s observations were correct. At the pos-
terior end of the proglottis in D. robusta and D.
dasyuri, the lumen of the osmoregulatory canal i1s
largely occluded by a valve-like extension of the
canal wall. The structure is in most respects iden-
tical to valves which occur in comparable positions
in the osmoregulatory canals of species of Taenia,
described in detail by Kohler (1894). In specimens
of D robusta, the ventral canals are of extremely
variable diameter, and in some incompletely relax-
ed proglottides, there are occasional folds in the
canal wall similar to the incomplete *membranes”
described by Beddard (1912). Baer (1925) was pro-
bably correct in ascribing these changes to the state
of relaxation of the specimens.

The two species also differ in the number of
lateral uterine branches, with 6-10(9) in D. robusia
and 6-20 (14) in D dasyuri. Although these dif-
ferences appear to be consistent in the material ex-
amined, they should be treated with some caution
since Verster (1967) in a rescription of Taenia solium
Linnaeus, 1758 and T. saginata Goze, 1782, two
species which have frequently been identified from
gravid proglottides by difference in the number of
uterine branches, found that overlap in uterine
branch number occurred if a sufficient number of
proglottides was examined. Some overlap obviously
occurs in uterine branch numbers of Dasyurotaenia
spp. and more extensive series of specimens are
required to test the validity of uterine branch
number as a taxonomic character in this genus.

A number of minor morphological differences
noted between D robusia and D. dasyuri require
more detailed examination in larger numbers of
specimens before their reliability can be established.
(1) The vitellarium was much shorter and wider in
D. robusta (Figs 10, 20); however, this may have
been due to the incomplete state of relaxation of
the specimens of D. robusta. 1n addition, there was
variation in the dimensions of the vitellarium be-
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tween specimens of 2 dasvur from Tas. and Qld
Lthe laller specimens (the types) laving nach nar-
rower vilellann. (i) Tn specimens aof [ sl
tostey  were  ocecasimally found  overlymng  1he
osmoregulutory canils or éven entirely lateral 1o
them, b contrast to L1 dasviri in which the westes
invariably lie between the canals, (1) The seminal
receptacle in 1 robusta was smaller than £, dusvieri
and the cirrus sae slightly longer and more promi-
nent, All features mentioned require gxamination
in an estensive series of specimens belore any con-
fidence can be placed upon their ability
tlistinguish the two species.

Ihe daa presented abave suggest that 2 mobusig
is canlined 1o Sarcaophiles haresdi aod thal 2
dasyure vecurs only i Dasvurus macelarus, San-
diir's (1957) specimens described under the name
0. robysta but collected from Dasvius maciilatus
m Tas cannot delinilely be assigned (o eithe
species, siuce they hud uo rastellar hooks. She stawed
that no transverse esmaoregulatory canals could he
seeri, hut prefaced her remarks by saving than dewdils
of the ostnoregulatory canals conld nat be deter-
mined 11 wounld theretore be unwise Lo assime (hal
her specimens were ) robusta based on her tanluce
to ipd triansverse asmoregulalory canals. Her figure
(Fig. 27) of a gravid proglottis reveals 12-14 lateral
ulerine branches, suggesting thal the specimens she
deseribed may have been in Tt 2 dasvuri and nor
D robusta. However, Dasvruuiuenia s probably
represented. by several speeies in dasyurid mar-
supials. In addition to the new species described
here. o single juvemle cesiode with 96 rostellay
hooks, probably represemting yetanother species,
was eo-parasine with the jype specimens ol
s virt and has been deposited in AHC (52173).
Sundar’s (1957) specimens coald be atiributed (©
this species or could bave been a mixture of 1we
species, £ dasvuri and the undescribed specics.
Anather probably pew species with 18-22 haoks,
DJ00-0,108 and (1.092-0.104 Torg from Dasyurus
wlhoprncrueus Schlegel, 1880, in New Guinen is
represented by two specimens anly in the colleciion
of the HMNH (1973.7.9.5-6). More specimoens arc
required before the species can be described ade-
guarely. Finally, juvenile cestodes with 34 hooks
(L1S2 0150 and 01220126 lony were piresent in i
specimen of Sarancllng hallucanys Gonld, 1842 from
WA, The specimens probably represent a new
speeies ol Dasvuratweny and have been deposited
i WANM (79, 20, 81-1983).

A metacestode of Dasvierotaenia, ideniilied axi2
rohusta was repornied Trom the peritaneal cavity of
Patarous tridlactyius (Ken, 1792) in Tas. by Gregory
(pers, comm. in Beveridge, 1978). This parncular
specimen had been identified by comparison wilh

seuleces Trom Desvirns macwlatus, and s now con-
sdered to be g metacestode of D dasvir,

The occunence of the scalex deeply cnbedded
withip The mrestinal wall of the host ™ unusisl
amony cesiodes. Paradifepis scolecing (Rudolphi,
1R19) burrowws inro the small imesting ol cormaorani
Phalacrocoray carbo Linnacas, the scolex lodging
in the muscularis externa close 10 The serosy
(Rarstad e g, 1982), and a singilar locahisanon hos
been reported for Pargdilepis delachauxi
(Fulinann, 1909) 0 Phalacracorax  afPicanis
{Gmeliny by Baer (195Y)  In mammals, Lhe
anvplocephalid Ectoparephalivin aber Ravsch &
Ohhavashi, 1974, occuts wilh as scoles deeply
butied 1 the wall of the sacculus rotundus of the
pikas Cchtoue rovier (Ogilby) and € placroiis
(Gumbher) (Rausch & Ohbavashi, 1974)  The
mecharhisms of imvasion ol Dasyurotaenia were uot
cledr rrom the materidl studied, Dasviroraenia spp,
do ot have prominent mostellar glands to seceete
proteolyvlic snzvmes such as are present an L. abei,
bur materal (rom £2 macuwlfacny (WL C43) does suy-
st that the juvenile cestodes ol D dlusyurs becnme
deeply embedded in the small intestine wall befare
the mibation ol proglolisation The Ristologieal

saetin to the scolex of O dasvurt is similas w that
deseribed Yor P osealecing and & alw,

The senus Dasyuroracnio was dlocared ro the
Taerirdae by Baer (1Y25) and this was contiemed
subsequently by Sandars (1957). Rausch (I1981)
hewwvever has emphasised that the fanaly, iu the form
recognised by Abuladse (1965) and Yamaguti (1959)
15 obviously polyphyletic. Cladotaenia Cohn, 1901
as idicated bv Freeman (1973), belongs 1o The
lepididae, based on the morphagenesis ol the
nmetacestodes, though the morphology of mature
and gravid proelotiides I8 similar to the taeniids.
Anoplotaenie Beddard, 1911, a parsile of The
FTesmanian Devil, bkewise has a  proglothis
moiphology akin to the Taenidae while
melacesiode developinent indicates affinities with
the Linstowiidae (Beveridee 19825 In ascerlamming
the rrue relationshyp ol genera withiu the leentidae,
it v obvious thar a knowledee of imcracesode
development is a pre-cequisite, and these didla cur-
rently dre lacking dor Das vitralwedit, A% a 0ONsSe-
gucice, morphologieal dars canuon be the basis to
a final determination af its tuxopomic position, hut
may provide clues,

Dusyurontenia s distungaished from other gencra
ol The Taenidae (sensu Yanaguli 1959) by The arge
scnlex @mbedded deeply in the Gasues ol the hasl
and hy the essenpally unilateral genital pores, San-
duars (1957) mentioned the peneral body shape. 1he
structure of the sealex, the lorm ol the Cicrus sag
and 1he development of the musculature as features
Jistinguishing the gentss. While the form of the vir.
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rus sac is markedly different from A. dasyuri, a
coparasite of the Tasmanian devil, it does not dil-
fer from most Taenia spp. and therefore cannot be
considered diagnostic. Of the characters mention-
ed by Sandars (1958), only the arrangement of the
musculature seems worthy of consideration as it is
apparently unigue in the family. Unfortunately, the
musculature of many species of the Taeniidae has
nol been described in detail, and its value as a taxo-
nomic character for Dasyurotaenia is therefore open
to some doubt at present.

The structure of the egg likewise is inconclusive.
The embroyophore is extremely thick, as in taeniids,
but is not composed of radially arranged blocks
with lacunae (see Fairweather & Threadgold 1981)
nor is it characteristic of dilepidid eggs (Pence 1967).
In A. dasvuri, the structure of the egg was inter-
preted as being typically taeniid (Beveridge et al.
1975) vet the morphogenesis of the metacestode of
this species indicates linstowiid affinities. Hence,
there is some doubt as to the taxonomic significance
of egg structure, and little weight can be placed
upon the presence of a thick embryophore and in-
significant outer envelope in the egg of D. dasyuri.

In D. robusta, the rostellum is apparently retract-
able, and can be retracted fully within the scolex.
This characteristic, shown in Fig. 1, has been
overlooked by previous writers, but it is not a
characteristic of Taenia or Echinococcus (see Wardle
& Mcleod 1952), the only two genera considered
by Rausch (1981) as belonging to the Taeniidae. A
retractable rostellum is a feature of the Dilepididae
and Hymenolepididae (Wardle & McLeod 1952) and

may indicate an affinity with these groups rather
than with the Taeniidae.

In summary, none of the morphological data pro-
vided allows the definitive allocation of Dasyuro-
raenia 10 a family. Superficially it resembles the
Taeniidae, but the retractable rostellum of the type
species, the musculature, and structure of the egg,
cast doubt on such affinities.

Rausch (1981) suggested that Dasyurotaenia
could not be allocated to the Taeniidae on
phylogenetic as well as morphological grounds,
alluding to the evolution of the Dasyuridae in isola-
tion from eutherian mammals, and the belief that
the true taeniids have evolved exclusively within
recent Carnivora. If this is the case, Dasyurotaenia
may exhibit a strobilar morphology convergent with
species of Taenia, yet be derived from alternative
origins, either the Linstowiidae of dasyurid and
peramelid marsupials (Beveridge er al. 1975,
Beveridge 1982) or Diplepididae from accipitriform
birds (Beveridge ef al. 1975). Elucidation of the life
cycle of the parasite will be required before a final
answer can be given.
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