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NEW SPECIES OF CLOACINA LINSTOW, 1898 (NEMATODA:
STRONGYLOIDEA) PARASITIC IN THE STOMACH OF THE
QUOKKA, SETONIN BRACHYURUS (MARSUPIALIA :
MACROPODIDAE), FROM WESTERN AUSTRALIA

by L. BEveErRmaGr

Summary

Bovinmg V01999 New speeiwes of Clagcom L astow, TRYR (Neibiuloda
stvimach vt the guokkae Sesomin Dreachiveeess (Marsupilia = Mucropodidac),
Sere S Awrvte 2300 17340 31 Mays 1999,

Sivonew species of Cliacing Linstow. TROR are deseribed from the stomuach of the quokkas Setamiy brachvinis,
tronn Rottnest Is, Western Australise They aré! ¢ e spo nov.., characterised hy lip-like inflations ol the pen
oral cuticle, ovsophingeal bosses extuiding two fhiinds of the way Lo the ferve dng, the deirid posterior o the
nerve ring. absence of oesophageal t‘.il.'ﬂlll.h:'h aosymmetrical buceal capsule, s simple stratghl saging
spriviiles 1.56- 1,97 mm in lengih: C foies sp. nov., characterised by a dorsoveptrally elongated buccal cupsule,
s fealerown elemmens, ashallow huccal eapsile which is arched anteviorly i Eeral views, oesophigenl bosses
eatending 1w the nerve vz, o single dorsal oesophageal denticles spicules T50-197 pu i length and w
cectrent vaving, € circe sp. nov., characterised by A dorsoventrally elongated momth upening. sis leal crown
vlomwents, cephuhic papiltlae which are situgled close together and swhose vps are deviated mediallv. o shallow
buceal capsule arched anteriorly, an oesophagus without bosses or denticles, the deirid posterior (o the norve
ving. spicules i the range O97- 1,85 mm and astraiehe vagioa C «hivon sp, nov., charaeterised by o cervical
coticular inflavon, cephalic papillic with o lomg. oboeae distal segmente sis Leal coown elemens. a synunetrical
huccal copsule. @ simple vesopliigus without denticles or hosses. spicules i the range O 58-0L65 i and o
St Vit O vdadnie sp Doy, charctensed By s small size, simple slender acsophagus Lieking hisses or
denticles, sl svimmetrical byeeul capsule, cephalic papillae with the prosimal segment longer Usan the distal
stx lear crowa elements, spicules m the range L3146 mm and a0 simight viginie © refemaehius sp, nowv,
chartensed by the shape of the eephudic prpillue with the distel segment globose aod direcied medially, sy
lestt o clement an oesophazos withoot bosses on denticles the deired postenor i the nerve ring. spicules
235 i long and o straight vagim.

Songyloidea) parasitic in the
Irom Western Austrolia, Trany. K.

Kay Woris: Cluot g, new species, nemutodes, Seenn . quokka, marsupials, parasites,

Introduction

Muny species ol maeropodid  marsoprals e
parasitiscd by w sue of species of the nemutode
genus Cloacing Linstow, 1898 ocearmng in Lhe
sacculated forestomachs of their hosis. The numiber

ol species of Cloacina known from  dilferem
kapgaroo or walluby  hosts which  have  heen

exanined in detal vanes considerably, mnging o
pne e the case ol the red-necked  wallaby
Mucropuny  rufegrisens  bavikystanis  (Quoy &
Girimared, 1R2S) or Iwer 1 the case of the Tasimasmian
pademelon,  Thvlogale  hillurdierii  (Desmarest
1822). 1w 25 m the case ol the wallwoo or curo.
Macropus robmnay Gould, 1841 bised onu recen
fevision o the genus (Beveridge 1998). In other
macropodhd species, isuthicent pambers of hosts
huve been examined  for purasiles o be able 1w
provide rehiable estimales of the diversily ol species
ol Clewtite likely 10 be enenuntered in then. One

CDepartment o Veterivary Scienee. The Lniversity of
Malbourne Parkville Vie, 352

such hust species 15 the quokka, Setonix braclivars
(Quoy & Giomard. 18300, which is limited in s
distribution 1o the southwestern region ol Western
Australin (Kitchener 1995 A single species ol
Cloacing, C. setonicly was described Trom this host
hy Mawson (19611 and has subseyuenily  becn
redeseribed by Beveridge (1998)0 but since this was
hased om a simgle collection, it s possible tha
additional species exist Examination of 4 series of
guokkas has indicated thut they, like most other
macropodids, are parositised by a servies of species of
Cloeing, The  new  species  cncountered  are
deseribed i this paper,

Materials and Methods

A series of six guokkas wis collecied on Rotnest
Is., WA in April 1982, paing hand nets, The animals
were killed with an overdose ol sodiun pentu-
barhitone and the stomach wis oxumined  To
parasibic mematodes. Nematodes found were lixed in
hat 70% ethanal and were subsequently stored in
700 ethanol with 5% glycerol. For examination,
nematodes were eleared in lactophenul. Permaneni
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pregsications on shdes of apieal views of The moulh
apening . the borsa and the spicole tips were made
usimg  polyvinyl luctophenol  as the mouniing
miedinm,

Drawiigs were prepitred usimg ain Olymipus 3112
micrimcope with Nomarska inlerference oplics and
drawing tube. Measurenments were nrade using an
ocular micrometer and are presented i the wxt m
millimetres us the fange followed in parentheses by
the mean, Drawings of apical views ol the mouth
upeming ware presepted with the dorsal dspect
uppermiost: drawings ol the bursa have the ventral
lobes wppermost:

HNololypes have been deposited an the  South
Anstralinn Museum, Adelaide (SAMA). Pararypes
have been deposied i SAMA and an the Brinsh
Museany | Nutural History), London tBMNH ).

Maorphiological wenmnology for nemstodes follows
thal used hy Beveridge ( 1998). The abbreviated term
SE pore is used i place of secretory-cxeterory pore
Bird & Bud 1991) apd oesophagos 1y used as u
synonyin af the more correct tepm “pharynx™ (Bnd
& Bard 1991,

Following Beveridge (1998) the new species e
Pased on classical munes sinee the genene name 1s
thur of o Roman goddess.

Clnavinag ceres sp. nov.
(F1GS =14

Lypes. Holotype o, Trom stomach of Setonit
brawchvnrs, Rotnest Is.. WAL voll. 1. Beveridge.
Tav 1UR2, SAMA AHC 30558 allotype . SAMA
ATIC 30539 paratypes: 15 44, 60 79, SAMA
AHC 30560, 1 1.1 v, BMNH 1998928 3-4,

Lleseriprion
Sl nematodes: cervical cubele not miflaed an

pesophapeal region: transverse enticular annulations.

primtinent. Sub-median papillae very sl 0.004
long, projecting ynterolaterally from peri-orl coticle,
sttugled on elevations of per-opal caticle; proximal
segment eyhindrical. extremely short, 0001 long.
shorter than ovoid. abtuse distal segment, L3 [ong
Buccul capsule shallow. eyhodrvical. symmerncal an

dorsoventral views, circaln an apical view. Leal

crown ddements & in namiber, with  prominent

steiations, aeising from full Tepgth ol internal wall of

bucenl capsule, pob reeurved af vips, Per-orml cuticle
prrflated mito hp-fike lobes attiched o each Teal crown
element. Dorsal looth projecting prominently inio
huceal capsule: cacl subventral sector ol oesaphagus
with lancet-like projection into huceal capsule
Oesophagus simple. elaviform: lining ormwmented
with rows ol sclerotsed bosses from anterior end 10
Poyr thecds of distmee 10 nerve ring; denticles absen)
from oesophadus. Nerve ring in jnid-ocsophagcal

region: deirids in posterior vesaphageul region,
between nerve ring and 5-E porc: 5-F pore internor 1o
vesophago-intestinal junciion.

Mude (Measurements From 10 specimens. Lypes)
(Figs Y-12)

Tonal lemgth 4.3-6.0 (5 4y amsimum width (.17
022 (00 18) dimensions o buecal capsule 0.010-
0015 (0.013) x L032-0,038 (0.035) length of
oesophagos 300048 (0411 nerve ving 1o antenor
chwd L1026 (0,212 S-E pore 1o anterior end (L32
043 (038 deirids 1o anterior ¢nd 0.3220.40 ((),34),
Bursic without prominent divisions between lobes,
Ventral lobes joined ventrally: lateral Iobes nd
ventral lobes jouned. Dursad lobe similar in Tengih s
luteral fobes. Dorsul ray divides ar imdlengih;
secondary subdivisions oceur 40 7y length; internal
branchlets directed posterorly, nor reaching margin
ol hursa: exfernal branchlets shorter than internuls,
dircvted larerully. not reachimg margin o buorsa.
Externadorsal ray arising close o lateral rays, nol
reaching margin of  bugsa. Posterolineral
ventrolaterul rays fused, reaching margin of hursy;
anterolaeral ray divergem. shorter than ather Leral
rays. not resiching margin of borsa; ventrolateral nd
ventraventral rays tused. reaching margin of bujsg.
Gubcrnaculum broadly oyveid, O.0TO-0.020 ((.01 %)
fong:z genital cone with. prominent  amerior lipe
postenior lip shorter than anterior lip, with par o
domesshaped papillag; pir ol lateral inflations of
vulicle present on either side of antenon lips spicules
clongate. 1.56-1.97 (1.76) long, alute. tpy siiple: ala
dimmishing e width gradually towards tip.

Fewiale iMeasurcments from 1) specimens, Lypes)
(Figs 13-14)

Towal length 4.0-6.4 (3.7 maximum width 0,19
027 10.245: dimensions ol buccal cupsule (0010-
0005 (0,013) < 0L035-0.040° 10,039y lepetly o
Ocsophigus VaAT-4d (043 nerve fing 1 aiteriof
end 0.18-0,22 (0200; S-I= pore w0 anterior end (,30-
040 (0.36); derrds 1o gnterior end 0.2540,35 (0.30).
Tail simple, conieal, (LHEO25 (L16) Tong: vulva
Close o anus, 0. 26-0038 (OLA3) Trom posterionr end.
vaging stringht. .62 1.05 (0.91) long: ovepecior
shaped, mfundibolum  longer than sphinciey; e
ellipsoidal, Q080,10 (01009 x O.04-0,06 ((105).

Etymology
Ceres, goddess ol agriculture,

Remarks

Cloacing cerey s charaeterised by the presence
of hip-like inflavons of the pen-oral coticle,
pesophipedl bosses extending /5 of the way o the
nerve nng, the deirid posterior o the nerve ring,
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Figs 1-14. Cleacina ceres sp.nov, 1 Anterior end, lateral view. 2, Cephalic extremity, lateral view, dorsal aspect on right
hand side. 3. Cephalic estremity. dorsal view. 4. Cephalic extremity. ventrul view. 5. Cephalic papilla. 6. Cephalic
extrennty. apical view. 7. Cephalic extremity. fransverse optical section through base of buccal capsule. 8. Transverse
section through anterior exremuy of oesophagus showing thickening of lining of oesophagus. Y. Bursa, apical view. 101,
Gubernaculum, vental view. 1. Gennal cone. dorsal view. 12, Spicule tip, lateral view. 13. Female tail, kueral view. 14,
Vagina and ovejector, lateral view. Scale bars = 000 mm. 1, 9, 13, 14 0.01 mm. 2-8, 10-12.
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absence o oesopbageal demnicles, a symnictrical
huccal capsile, i simple straight vaging gnd spicules
LSG- 197 mmi i Tength. 10 is distinguishable from all
congeners excepl O custor Beveridge. (1979, € v
Beveridge.. 1998 and ¢\ papillate Beveridge. 1979
hy the possession of 6 rows of oesophageal hosses
und the vecurrence of (he deind posterion o (he
nerve fing, Cloaeina ceres is distinguishable from all
ol these speeies by the shape of the cephalic papillac
which have a very short proximal segment and a
lurger  abfuse  distal  segment similar 1o that
encountered w C. dryope Beveridee, 1998, C fiehe
Beveridge: 1998, C. hypsipvle Beveridge. 1998, ¢
fimstoer Johnston &  Mawson, 1940, €. meiv
Beveridae, 1998 jind C thetidic Tohaston &
Mavson, 1939 4 suite ol species oceurring i
Mucrapus  deesuliy (Gray. 18371 bol laeking
oesophageal  bosses. Cloacing cerey s turiher
distinguished from C.easror, C.oens wnd ©, papillara
by the presence ol hip-hke inflations of the
circumoral culicle and rom C eow and C pupilicn
i having a steanght vuther U a recurrent vigei,

Cloacina laius sp. nov,
(FIGS 15-28)

Tepes: Huliype & Trom stomach ol Setaniy
brachivirny, Ronpest Is,, WA, ¢oll. | Bevenidee,
I 7w 1982, SAMA AHC 30567, allotype . SAMA
AHC 30368 puratypes: 10 <20 31 V5. SAMA
ALIC 30569, 1 4, 1 Y, BMNH 1995.9.28.9-10).

Descriplion

Sl nematodes: cervical cuticle not mlliked
vesophageal region: transverse cuticular annulations
pramment. Sub-median papillie (L0095 long,
prajecting ameriorly from peri-ocal cuticle: proximal
sepmenl cylindrcal, 0.006 loag, longer than ovoid
distal segment. 00035 long. Mouth  opening
dorsovenirally elongole. Buccal capsule shallow.
symmetrical laferally, arcuate in lateral view. wilh
upex of areh lateral: dorsal wnd veotral views areuute
with bases of areh dorsal and ventrul, Buecal capsule
wiills civenlar in apical view: Leat’ crown ¢lements 6
i oumber, arise trom ful fengy of internal wall of
Puceal capsule, shghthy meurved at Lps. Pen-oral
culicle not nflated inte lip=hike Tobes altuched (o
coch Teal” crown element. Desophagus simple,
elavitornr sithour preneural swelling: dorsal lobe nf
vesophagus projecting  pranmnently g hueeal
capsule. beaving duel of dorsal oesophageal ylamd:

Iming of aesophagus ormamented with rows off

sclarotised bosses extending from aanterior end fo
level of perve g single dorsal  ocsopliageal
denticle presenl immedunely anterior (o neeve ring.
Nerve ring in mid-oesophageal region: deirids in
mnd oesophageal region, immedimely  anienor o

ferve rig; S-E pore unterior o oesophago-intestinal
Junetion,

Male (Measurcments fromn 10 specimens. types|
(Figy 23-26)

Total lepgth 5.6-7 4 (Ody maximuim widdy 024-
V38 (031 buceal capsale 0000 (KK x 1.055-
(LOGE (LOSR): lenglh of eesophagus U 4540152
(0.47) nerve rimg w o antenor end .23 0,25 (0.24);
S-E pure o amterior end 038047 (041 deinid 1o
anterior epnd 0.17-0.24 (0,201, Buisa without
prominent divisions belween lobes. Venlral lobes
Joined venirally: luerval lobes and ventral Tobes
jonned. Dorsal lobe simnlar in length o laeral lohes
Daowsal vy divides @ '/ ength; second subdivision
ocewrs al mid-length. Internal branchlets longer i
externuls, directed posterolaerally. almost reaching
marrgtin ol hursa: extermal branchlets shorter. directed
whmost Jaterally. not reaching margin ol bursa,
Exteriodorsal ray arises close W luleral wiys, ol
reaching margin ol bursat. Posterolateral  aml
ventrolateral ravs Tused, reaching margm ol huesi.
unterolawryl vay divergent, shorter thun other Fitepal
Fays: pow rcaching g of bursa; ventéolareral wd
venlroventral rays Tused, reasching nargin of bursa,
Gubernueulum elongare. oyvoid i dorsoyenral view.
(LO10-0.0200 (0.017) lomg: 2enmital cone promimen;
aoterioy lip conical, with single: papilla at apex,
pusterior lip shorter han anternor lips wille pavir of
dome-shaped papillae; puir ot lawral inflatons of
cuticle present on cither side of anterior lip; spicules
clongate, T50-1.97 01 6d) long., alawe; alae dirmmishing
eradually in wadth owards tip,

Femadle (Measurenents from [0 specimens. types)
(Figs 27-28)

Toul length 7 3-9.0 (7 9) masimuint width 0,37-
0.39 (043% buccul capsale Q006 (0.006) 5 0,060
D070 (0.066): length of oesophagos MEAR-0.51
(0.52); nerve ring woanterior end 0. 23.0.27 (0 25);
S-F pore (o amerior end O 37-0.47 (0 42) deiid m
anterior end 015021 (L18). Tail simple. comeal,
0.20-0.30 (0.24) lomg: valva close 1o anus, 0 45-0.63
(OUET) teom posterion eind: vaging stradght, recuirent,
0T 1-052 (0,80) long: ovejeetor J-shaped, sphincie
and infundibulwim short; cgge ellipsoidal, 0.08-0,11
(070 % 0.06-0,07 (0.006),

Frynedegy
Lanwm. som ol Labdacus, King ol Thebes.

Remiarks

Clowrc gped fainey s characterised by adorsoventrally
clongaled buccal capsule, six leal crown elements, o
shallow buccal capsule which is arched anteriorty in
laterul views, aesophagenl bosses extending 1 the
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Figs 1528, Clocecing fains sponoy. |5, Anteriorend, lateral view. 16, Cephalic extemity, hieril view, dorsal aspect on right
hand side. 17. Cephalic extremity, dorsal view. |8, Cephalic extremity. ventral view, 19, Cephalic extremity. apical view.
20, Oprical transverse section at level of buceal capsule, 210 Oprical transverse section through anterion extrenity ol
vesophagus showing thickening of Tining. 22 Dosal oesophageal denticle. dorsal view. 230 Bursa, apical view. 24
Spicule tip. laterul view, 25, Genital cone, dorsal view, 26, Gubernaculum. ventral view. 27, Female tal, lateral view, 28,
Vaugina and ovejector, Lateral view. Scale bars = (01 mm. 15, 23, 27, 28 .01 mm, 16-22, 24-26.
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nerve nng. o single dorsal nesophageal Jenticly,
spicules 1A0-1.97 wm i length and a recurent
viging  The antenorly arched bhuccal capsule
immediaely  distinguishes @ from all congeners
exeept C. ciree spe o, deseribed  below. Other
species with oesophagen! hosses, dorsil nesophageal
denticles and asymmeincal buccul cupsules are €0
cifeithivie Beverndge, 1998 and 0 palvyvena
Bevendge, 1998, However, in O efleithy@a. the
buceul capsule is arched posteriorly in keral views
while w0 pedveena. the bueeal capsule urches
anteriotly only over thie dorsal vesophageal taoth and
the deviation i seen clearly only i dorsal views,
Clagiinag virce  lucks ocsophagenl  bosses  and
denticles anmd s theretore immediaely  distin-
giishable from 0 iy, Thus €. Jains s chearly
distinguishable from all congeners,

loacina ciree sp. nov.
(UGS 29-39)

Types: Holotype & brome stonuich of - Sefonia
Brvachvarns, Rotest s WAL coll. 1 Heveridge.
17 1 1982, SAMA AHC 30564, allotype ¥ SAMA
AHC 30565, paratypes: I¥ o, 43 92, SAMA
A 30566: 1 F0 1 %, BMNIT 14Y9E,9.28.7-8.

Deseription

Small vematodes: cervical caticle not mfhied i
oesophugeal region, trsverse cutieular annolations
promment.  Sub-median  papillae 0,014 long,
projecting anterorly  from peri-oral cotiele with
distul segment curved medially: proximul segment
cyhimdrical, 0006 fong, shorter than avoid, medially
direcied distal seemiend, (LOOS Jong. Buceal capsule
shallow. arepate in lateral view, wilh apex ol wreh
luteral. Muouth opening  dorsoventrally elongale.
Buceal capsule wall thiek, dorsoventrally elongaed
i apieal view, Lepl crown clemients 6 in number.
metived ae ups. arise Trom full lepgth of internal
wall of buccul capsule. Pevi-oral cunticle not inflaged
inlo hipedike fobes attached (o euch leal crowii
clement. Qesopbagos simple clayilarm, dorsal seetorn
ol oesopligus primruding into buccal capsule with
vpening of dorsal vesophagea gland 1 apes: lining
ol ormamemed with rows ol selerotised  busses:
denticles absent m oesophagos. Nevve ang i mid-
vesophageal cegioi: deiids in posterion oesophageadl
reson. posterior o nerve ning: §-5 pore anlenor (o
oesephaga-intestinal junetion,

Meile (Measurements Trom L speeimiens. tvpesi
(Figs 34-37)

Total fength 4.7-7.0 (6,00 maxamim widih () 24
033 ((0.28); buceal capsule Q018 (OUHR) x D065-
000 (D80 Teugih OF pesophugus .32-1062
(0561 nerve ning o onterior end (.220.27 (0.25):

S-E pore (o anterior end 0350042 (0.38): deinid in
anterior end 0340037 (0.36). Bursa  without
prominent divisions between lobes. Ventral lobes
joined ventrilly; laters) lobes and ventril Jobes
Jomied, Dorsal Tobe sumilar w length w Tateral lobes
Dorsal ray divides just belore mid-length: secondary
division oceurs at *fc length: anmternal branchlets
stright. longer thin externals, direcied posteniorly,
almost reaching miargin of bursi, exterml branches
short, directed  lalerally, nol reaching margin ol
bursit. Extemodorsal ray arises elose o lateral mys
not reaching margin o' bursa. Posterolateral and
ventrolateral rays fused, reaching margin of bitrsi,
anterolaleral ray divergent, shorier thim other literal
riys: not reaching margin of bursae, veniralateral ;o
ventroventral rays fused, reaching margin ol bursa,
Guberpaculum sublriangular i dorsovential view,
(.02 (0.02) tong: genilal cong prominent: anterior hip
conical. with single papilla w apex: posterior lip
shorter than anterior Lip. with paie of dome shaped
papiltie; pair of Lteral anflations of cuticle presen
on cither sie of anteriorn lip; spicules elongatg, 1Y7-
135 (1.25) long, alake: alae diminishing gradually in
width towards spacule tip.

Female (Measurements of 1) specymiens, types)
(FFigs 38-39)

Tonal length 7.3-10.5 (8.8): maximum widih (141
0,54 (0460 buceal capsule 0018 (LO18) x (L0W)-
0,008 (0,094); length of oesophagns (060072
((1,65); nerve ring to anterior end 0.24-0.30 (0.27),
S-E pore to anterior end (L33-0.46 (0.39); deind (o
anterior end 0.30-041 (0.34). Tail sample. conieal,
0202026 (0.23) long: valva close to anus, 0.35-0.51
(0.42) Trom posterior end; vagima short, steaighi,
(.32-0.63 (0:A8) long: ovejector J-shaped, splimcier
and anlumdibulum short; ege ellipsoidal, OL08-00. 11
((0.08) x 0.05-0.06 (0.05).

Ervitology
Circe, daughter of the sun and Perse, Fnnous for
her Dagie,

Remarks

Clowcra civee s churactensed by a dosovenirally
elongated month opening, six leil crown elements,
vephiilic papiltac which are situited ¢lose togethes
and whose lips are deviated medially, o shallow
buccal capsule wrched anlenorly, an ocsophiagus
without hosses or dentieles, The deind posteriar 1o
the nerve nng, spicules in the range 0.97-1 35 mm
amil 2 struight vagima, The anteriory arched buccal
capsile und ihe dorsoventrally elongute mouth
opening distinguish this species from all congeners
excepl C, fains. Cloacima circe diflers (fom . faitey
in facking oesophageal bosses amd denticles,
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Figs 29-39. Clogeing circe sp. nov. 29, Anterior end, lateral view, 30, Cephalic papilla, 31. Cephalic extrenuty. Luteral view.
dorsal aspect on right hand side. 32, Cephalic extrennty, dorsal view. 33, Cephalic extremity. apical view. 34, Bursa,
apical view. 35, Genital cone, dorsal view, 36, Gubernaculum. ventral view. 37. Spicule tip. lateral view. 38, Female tail,
lateral view. 39, Vaging and ovejector, Lteral view, Scale bars = (L1 mm, 29, 34, 3K, 39: 0,01 mm. 30-33, 35-37.
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huving the deiritd posierior (o the nerve ring rather
than immediately aneror i in having o siraigla
Vaging (nd in baving shorer spicoles,

Cloaving clhiran sp. noy
(FIGS $H)-51)

Tvpes: Hololype d from stomach of Seroney
britclivirus. Roltpest Is.. WA, coll. 1. Beveridge
1 7.iv. 1UR2, SAMA ALIC 30561, ullowype § SAMA
AHC 30562 paraypes: 10 24, 17 2%, SAMA
ANC 3056301 4,1 5. BMNH 1998.9.28.5-6,

Ireseription

sl wematodes; cervieal cotele inflaed w level
ol perve mogs ransverse cuticd b aopulations prom-
inent Sub-median papillae 0.016 lng. projecting
antertonly From pori-oral cuticle. proximul segment
evlindrical, 0003 long. mueh shorter than shovaid
distal  segment, 0013 long. Mouth  opening
dorsovenirally elongale, Buceal capsule shallow,
syimetvical i beval amd dorsoventral views.

Buceal capsule wills corcular e apical view. Leal

crown elements 6 in number, with prominent
strtations, anising Trom full length of el wall of
hucenl capsule. Peri-oral culicle not infTated nto Tip-
like lubes awached 1o cach leal crown element.
Oesophagus simple elavilurm: lining not onm-
memed with mws of selerotised hosses: denncles
absent in pesophagus. Nerye  ring o mit
pesophugeal region: deirnds m anterior oesophageal
recion, anterior W nerve ring: S-E pore posterion o
tesvphago-imfestinal junetion

Mule (Measurements Trom T specumens. Lypes)
(Fies 46-449)

Total lepeth 3499 (X5 maximum width 0,.34-
042 10.38); hucenl capsule O.015-0.025 (0.020) &
0.0065-0,085 10,0793 Length of ocsophagis 0.59-0,71
L7 neeve ving Trom apterior end 0.30-0.36 (0, 33
S-I pore Trom antenior eod 079111 10971 deirid
fromi antenor end O 140018 (0.17) Borsa swathowl
prominent divisions between lobes. Ventral lobes
joined  ventally: ltecal lobes and ventral  obhes
joimed. Dorsal Tohe slightly longer than faeral Tobes
Dorsal cay long, dividing at mid-length: secondiry
subddivision pear extremily internal Branchlels shoit,
slightly Tonger than estemals, direeled posieriorly,
alimost reaching margin of bursa: internal branchlels
very short, divecied  posterolaierally. ool reaching
margin ol burs, Externodorsal ruy arises close
lfcral ravs, oot oreaching  margin ol buisia.
Posterolateral and venrabieral rays Tused, reaching
e of buesas anterolateral ray divergem, shorter
thain other Bueral rays; not reaching wargin of barsq;
ventralateral and ventroventral ruys Tused, reaching
margin of bursa Gobernacnlum  guadrangulur in

dorsoventral view, 003 long: penital cone pro
minent: anterior hip conicul, with single papilla w
Apess posterior ip shorter than anterior lip, with pair
of dome-shaped papillac: pair of lateral miTiabons of
culicle present on either side alCanterior lip: spicules
elonge. short, (L58-0065 (0.62) long, abne: als
ferminaling anterior i spicule tp .

Femule (Measurements of 10 specimens, lypes)
(Figs 30-51)

Towl length 8.5 123 ¢10.5); nracimnn widih 0,46
(L57 (0,500 buceal capsule 0.0T5-0.020 10,0200 5
(LOSS-0.095 (0L lengily of oesophagus (L TO-(LT7Y
(OTS): perve ving 10 anterior end 0.32-0.40 (0,371
§-E pore o antertor end Q881,07 (L deirid 1o
wnterior end 0.12-0.20 (0,16 Tal simple, conical.
00 3-0.200 00170 Tong; valvi close e anus, 0,20-0), 35
(0340 from posterior end: vagime short. staighi
(1,29 038 (0.34); vvejector J-shaped: sphincter and
infundibulum short: egg cllipsoidal, 010013 (011
x 006007 (0,071,

Ervimalugy
Chiron, contaur, son ofF Saturn,

Remarks

Cloacing chivon s charaetenised by a0 cervical
cuticular inflion, cephalic papilae with a long, obtuse
distal seement, siX leal crown elements, o synimetndal
buccal capsule, a simple oesophigus withoul deniicles
o bosses, spicules o the vange O.58-0.65 mm and
straight vigini, The shape of the cephalic papillae and
the lick of vesophaged! bosses distinguish this specics
from all congeners exeept O drvope. O Trebe, O
Ivpsipyvle, C finstowd, € e ond © fledidis, Cloaeine
chieon s disunguished Trom €2 dlrvape in baving a
deeper huccal capsule. in not having the anterior region
af the vesophagus distinedy brogder than the postepior
part and i biaving much shorer spicules (=175 mm in
C. drvoper, Trom C febe and C theridis i having
deeper buceal capsale in which The anterion g dows
mol have anterior lobes in the submedion and venlval
postims and from. O Byvpsgle, € Hasiowd and O
inaia in having s shallower buecul capsule without e
unduliting smterior margine present i the Iaiter 1w
species. n addinon, ie sprcdles of € chiren are shorter
thin those in all ol the species listed,

Cloacing cadmus sp. noy.
(F1GS 52-62)

Tvpes: Holotype 8 Trom stomueh ol Setondy
hrachvopies, Rotnest Is.. WAL coll. | Beveridge.
17,15, 1982, SAMA AHC 30555, allotype ' SAMA
AHC 305567 paratypes: 4 &4, 23 9 5, SAMAAHC
JUSST. 1 2.1 Y. BMNH 199X Q.28 |-2
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Figs 510 Cloacing chiven sp. nov. 400 Anterior end, lateral view, 41, Cephalic papilla. 42, Cephalic exurenity, lateral

view, dorsal aspect on right hand side. 43, Cephalic extremity, dorsal view. 44, Cephalic extrenty, apical view. J5.

Optical transverse section through buccal capsule, 46. Bursa, apical view, 47, Gubernacolum. ventral view, 48, Genital

cone, dorsal view. 49, Spicale tip, keral yview. 30, Female til, leral view. 51, Vagina and ovejector, lateral view. Scale

bars = 0.1 mm, 40, 4246, 50, 31; 0.01 mm, 41, 47-49,
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Deseriplion

Very small nematodes: cervigal caticle not inllaled
meoesophageal  oregion:  transverse  cuticolar
aniulatons: prominent, Sib-medign papillae 0010
long, projecting ateriorly  from  perj-oral cuticle;
provimal segment eylindrieal. 0007 long. longer than
avord distad segmient. 0.003 Tong. Mot opening
circnlar in apical view, Buccal capsolé shullow,
symmetrieal i lateral and dorsoventeal views, Buceal
cipstlewalls hexagonal inapical view. Leal erown
clements 6 i namber. meurved ac tp. aising froin
full fength of adermal wall o huceal capsule. Pen-
pral cutiele not mlated o lip=like Jobes attached 1o
cach leal erown element. Qesaphagus simple,
Cluvtoeme stenders g not oomimented with rows
ol seleratised hosses: denticles absent i oesoplugus.
Pronment dorsal pesophigenl tooth projecring fron
dorsul seclor ol pesophiagus into buceal capsule.
Nerve ring in posterior vesoplagenl region: deirids in
posterior oesophageal reeionm, posteriur W nerve ring:
S-L pore in region of aesophago-intesting juncion.

Mitle (Measiremients Trom 7 specimens, Lypes)
ihags 37-AL))

Tota! length 24-47 (4.1 maximom wadth (.15-
049 (007 buecal capsule OO03 (O0D05) x D.0]8-
L2000 lenpeth-of pesophingus O3 2-0,38 (0,345
netve ring oo anterioe end DUIS-0008 (006).
S-I pare 1o anteriar end 0.26-003 1 (0.28): deirid
witerior end 0200021 (0.21), Bursa without
prominent divisions between lobes, Venteal lobes
Joined  venteally: Tuleral lobes and venleitl Tobes
Joined. Dorsal Tabe slightly longer than Lkueral lnbes,
Daowsal vy slender ot origin, dividing at mid-Tength:
secondary subdivision occuring a2/ Jength; internal
brunchlets longer than externals, dirccied posieriorly,
almost reaching margin of bursa: external branchlets
shoner, directed Fterally, not weaching margm ol
Bursi, Exteraodorsal vay arises elose o literid rays,
ol deaching margin of bursa. Posterolateral and
ventrolateral mys fused, reaching margin of bursi
anterolateral ray divergent. shorter tham elher Literal
rays: nol reaching margin of bursa; ventrolateral and
sentroventral rays tused. reaching mdrgin of bursa
Gubernaculum ovoid in dorso-vennal view. (K35
PL015) long: genital cone prominent: amerior lip
conmical. with single papilla 2 apex: posterior lip
Shorter than anterion lip, with paiv of domc shaped
papillac, pair of laeral inthaions of cubicle present on
cither side planlenor lip: spicules elongale, 1.31-1.46
(1400 long, alate; spicule tip hifurcate, surrounded by
nvaird Tange: wly wrminating abroprly immediuaely
uintenior 1o spicule tp.

Fonmrle (Medsurements of 1O specimens, ivpes)
(hres Bl-62)
Tokal length 1953 146 5 maximum widih 015026

(020 buecul capsule LODS (OL005) x O0TH-0.020
(L019) dength o oesophagus 1 34-041 (037
nerve ring 1w oanferior ead L1508 (17
S-E pore to-antericon end 025-0.37 (0,29); dewid o
anterior end 0.17-0.25 (0199, Tl simple, comeal,
(-0 TR (16T dome: vinlvin elose 1o anos, (0. 23-0.30
(0.27) From: posterior end; vaginag elongite, stringlr.
O072-1.00 (.79 Tong, ovejector J-shaped: sphincler
and infundibulum short; cey ellipsoidal, 0.07-0.09
(.08« 0L04-0L05 (0.05).

Evialogy
Cadmus, sop of the Phocmcian king, Agenorn

Remarks

Cloacinag cadmifis most closely resenmbles ¢
furniettienne Johnston & My son, 1939 10 1s sinall
size. simple slender oesophagus lacking bosses or
denticles. smull, symmetncal buccal capsule,
cephalic papillae with the proximal segment
longer than the distal, six Jeal crown elements,
spicules o the range 1,31- 1460 nim and s straiglin
vaging,  Cleacta cadums ditfers from @
burnettiona i having the deind posterior o (the
perve fng and longer spidules (0A0-0L70 mm
C Purnetiianea), Cleacina cadims also resembles
C. caballerad Mawson, 19770 C enve Beveride
1908 and L dpy Beveridge, 1998 but they dilfer in
having the secondary hranchlets of the dorsal ruy
aisiing at or before the peogvacy Brreation eithe
than after i as o C codmins. Other similar species
wre O pike Beveridge, 199X and €. diginata
Johnston & Mawson. 1940 which differin iiving
the defod antenor o the nerve cing aid Tonge
spivules (>2.5 mm), € evbele Beverdge, 1998
which differs in having the deirid anterior o (he
nerve nng and a chavucterisbeally enlarged spicole
tp, aid C, pegvoni Mawson, 1971 which hos the
derrid apteraor W the nerve ning and o shone
VU T

Cloucing (elemachny sp. noy.
HIGS 63-72)

Tvpes: Hlotype @ brom stomach ol Sefons
Brachvirus, Rownest Is, WA, coll | Bevendge
170V, 1952, SAMA AHC 30570, allotype @ SAMA
AHC 3UST1, paralypes: 6 € 9. SAMA AHC 30372,
I 5L BMNH 1998,.9,28.23.

Lheseription

Sl nematodes: cervieal cuticle not intlated in
vesophugedl region; transverse cuticukar annulaiions
prominent. Sub-médinn  papillac D015 long.
projecting anteriorly from peti-oral cuticle, distal
segriwenl  devied  medially: proxmal seginent
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Fags 5262, Clodcing cadinns sp. nov. 52, Anterior end, lateral view. 53, Cephalic extremity. laterul view, dorsal aspect on
vight hind side. 54, Cephalic extremity. dorsil view, 55. Cephalic extremity. apical view. 56. Cephalic extremity. aprical
fransverse section through buccal capsule. 37, Genital cone, dorsal view. 58, Bursa, apical view. 59, Gubernaculum,
ventral view, 60, Spicule tip, lateral view: 61, Female tl, Tateral view. 62, Vagina and ovejector, lateral view. Scale bars
= (.1 mm. 52, 58. 61, 62: 0.01 nun, 53-57. 59, 60,
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evhindrical, (0006 long, shorter than ohovoid,
medially directed distal segment, 0,000 long.
Muuth apening  circular 1 apical view. Boecal
vapsile  shallow.  symmetrical o lateral  wnd
dormovental views, Buecul capsale walls siriated,
cieculnr i apical view, Leaf crown elements 6 i
muinber, only stightly menryed at tps, arse Trem
full Tengih of internal wall ol buceal capsule. Peri-
orul cotiele notanflued ino lip-like lobes atached
o each Teat crown element. Oesophagus simple,
clavitonm. tintng not ormamented with rows ol
selerotised hosses: denticles absent in vesophaguos,
Nerve ring i amerior vesophageal region; dands
i mid-ocsophageal region. posterior toonerve ring.
S B pore anlerior 1o oesophugosintesting junchon.
imineadianely posterior lo deirid.

Male tMepsurements of holotype) (Figs AR-70)

Total fength 7,00 waxinwo waddy 0,325 bucgal
vitpsile U0 5 0057; length ol pesophagus (L6S:;
nerve ring ront antevion end 027, 85-E pore From
aterior end 0470 deind from anterior end 0047,
Buirsa without praminent divisions between lobes,
Venlial lebes joned ventally: Loeral Tobes and
veniral lTobes nined. Dorsal lobe similor in lengih
o lteral lubes. Dorsal vy divides wr Vs dengaly
secondary subdivision ocecors a4 langths internal
briamehlels long stnught, drected posterolidernully,
almost reaching  marging of  bursaz externul
hranchlets very short, direcied posterolaterally. not
reaching margin of barsa. Externodorsal vy irises
Close o Latersl rays, not reaching niargin ol bursa,
Prsterolateral  and  venbrolateral  rays  Tused.
reaching  mwein of bursa;  ameraloeral  ray
divergent, shorer thun other laeral rays, not
reaching wargin of bursa; ventrolaeral  and
venlroveniral tays fused. reaching margin ol bursa.
Gubermaeulum  guadrangubar i shape
dorsoventenl  view, .02 long;  gonital  conc
promineni anterior hip conical, with single papills
atapex: posterion hip shorer tvim anterior lip, with
paie of domesshaped pupillie: spiciles elongane,
233 long, alate.

Femeade (Measurements of Y specimens. rypies|
(Figs 71-72)

Tonal lemgth S.9-9.0 (7.1 )2 maximum widih (0.36-
051 044y hiceal capsule OOTO-0.015 (00133 «
D DAZ-0.060 (0057, Tength af oesophugts 1,74-0.80
(OT7) nerve ing 1o aiterod end D.27-0,30 (0.28),
S-bopore toantenor end 040-0.39 (0435, deirid (o
anleriog end O36=040 (0,38, Tl simple, comeal,
U 7-0.27 (0211 longs vulva close G anus, (L30-0.41
(037 Traimn posterior end vaging straight, 0.45-1.12
1079 long. wvejectn J-shaped. sphineter and
mbundibulum shore ege ellipsoidul, (LOR-CLT0 (0.09)
O O0LOS (0.05).

Favinalogy
Telemachus, son of Ulysess and Penclope.

Remiaarks

Cloacma telemuchus s charactensed by e
cephalic papillae wilh the distal segment globose and
direvied mediadly. six leal crown elements, an
oesophagos without bosses or denticles, the deirid
postenion o e nerve ning, spicales 233 ann long
anid a straighl vagina.

Although deseribed  Foom a0 siele male,
delemachoy s readily  distinguishable  from ol
congeners except C daveyt Mawson, 1977,
celwardyi Mawson, 1972, C epona Beveridge, 149,
€ ermuhetla Johnston & Mawson. 1938, C. fennnia
Beveridge. 1998, €. freguens Johinsion & Mawson,
193K 5 C thernis Beveridge, 1998 by the shape of
the cephalic papillae with a0 medially directed,
globose distal segment. Cloacion telemitcins s
distinguished Team € edwaredst i that il lacks the
cervical  cuticubar inflakion and  a comb-like
ornamentation of the oesophagead  linmg, The
spicnles ol € edwandysi wre shorter (04T-0.47 mmi
andd the vapia s very short Clecemg tefemehi
difters from the remaining members of this eraup in
that it Tacks ovsophageal denticles. Ia addivion, €
Ielermachons dillers om0 davevt which has The
detrnds at the Jevel of the nerve ring, spredles = 3.6
i and srecarrent vagina, o C. epong which has
anterior deirids ad =picules 0.96-105 i long,
Trom € ernabaelfe which has anterior deirids amld
spicules 142- 183 amn e, from & feronia which
has amterior deirids and spicules 1.65-1.85 long,
fromn C. fregarens which his anterior dedrids. spicules
LOZF 0 dong and a Yeshaped vigana and Trom €
themis which has anterior deirvids and spicules 1.02-
.23 o long,

THiseaissinn

The curment cxaniination of  apstoe nemtodes
fron e series of guokkas shows that this hosl, Tike
most other kimgaron and wallaby species, harhours u
punge ol species o Clegeina rather than the single
species. O seroniens, deserihed 1o due. The new
oiuterial came trom o sl nomber of quokiis
collected at asingle location and it s likely that inore
extensive examipations of s host will reveal
additionul species of Cleacine.

All species deseribed  Trom the quokhi e
cirrently considered 1o be restricied o this host
However, the parasite Gawna of  macropodid
marsupiuls  from Western: Austraha s sill very
poorly known and the new species ol Claactoa
deseribed here may prove 1o have a wider hosi ringe
when more studies are carried oul i the rezion,
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Figs 63-72, Cloaciia telemachny sp. nov, 63, Anterior end. lateral view. 64, Cephalic extremity, fateral view, dorsal aspect
on lelt hand side. 65, Cephalic extremity, dorsal view. 66. Cephalic extremity. apical view. 67, Cephalic exiremity,
teansverse optical section through buccal capsule and anterior oesophagus, 68, Dorsal lobe of bursa. dorsal view. 69,
Lateval lobe of bursa, lateral view. 70, Gubernaculum, ventral view, 71. Female il Jaweral view. 72, Vagina and
ovejector, lateral view, Scale bars = 0.1 mm, 63, 68, 69, 71, 72; .01 man, 64-67. 70,
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Some of the new species closely resemble
described  taxa  while  others  exhibit  novel
morphological features within the genus or novel
combinations of morphological features. Cloacing
cadmits closely resembles €. burnetnana found in
Macropus dorsalis in Queenslund (Beveridge 1998),
Similarly, €. chiron possesses obovate cephalic
papillae similar o a suite of species (C. drvope., C,
hebe, C hivpsipyle. C. linstowd) found in Macropies
dorsalis in Queensland (Beveridge 1998). but differs
from all of these possible relatives in the simple
shape of the buccal capsule and the oesophageal
lobes projecting into the buccal capsule. Cloacina
ceres has similarly shaped cephalic papillac but has
bosses lining the oesophagus, o fedture charac-
teristic of an alternative suite of species found in a
wide runge of macropodid hosts (Bevenidge 1998),
Cloacing telemachus has cephalic papillae resem-
bling C. themiy tound in Macropus frma (Jourdan,
I837) Irom Western Australia, €. ernabeflla 1rom
Petrogale lateralis Gould, 1842 from  central
Australia and C, daveyi. C. frequens, C. epona and
C. feronia all from Macropas robusties from inland
Australia, but differs from all of them in lacking
oesophageal denticles. By contrast, C. laius and €.

circe have an entirely novel, anteriorly arched buecal
capsule which occurs in no congener. Therelore, in
as lar as 1 1s possible to assess relationships within
the genus. the series of species of Cloacina described
from the quokka has possible affinities with suites of
species in M. dorsalis and M. robusins, but the
striking morphological originality ol most of the new
species makes the delermination ol associations
difficult. It does svggest that more extensive
exammation ol parasites from Western Australian
macropodids will continue o reveal morphologically
novel species of Cloacina.
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