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T H E  P R E SE N T  study fo llow s from  a prev ious 

rev iew  o f  A ustra lian  O nychophora (R eid  1996). 
T hat study w as based  la rge ly  on preserved  m useum  
specim ens. T hose from  south -easte rn  A ustra lia w ere 

poorly  represen ted  in  co llec tions, so recen t w ork 

has concentrated  on co llecting  and describ ing  new  

species from  th is reg ion.
T he curren t study focuses on O operipatus 

D endy, 1900: one o f  th ir teen genera o f  A ustralian  

O nychophora tha t com prise, o r inc lude, ov iparous 

species. A rthu r D en d y ’s d iscovery  o f  the first 
ov iparous onychophoran , O operipatus oviparus 

(D endy, 1895), w as a dram atic a ffa ir that resu lted 

in m uch scientif ic controversy. Tait e t al. (1990) 
p rov ide a co lorfu l rev iew  o f  th is h is to rical event.

O operipatus is w idespread  th roughout sou th 

easte rn  A ustralia. Various species from  the fo llow 

ing genera are know n to  occur w ith  O operipa tus: 
E uperipa to ides R uhberg , 1985; O operipatellus 

R uhberg , 1985; P lan ipap illus R eid , 1996 and 
Ruhberg ia R eid , 1996. T hey are found from  the 
southern  h igh lands at a ltitudes up to  approx im ate ly 
1600 m , to  the eucalyp t fo rests o f  the ad jacent 

escarpm ent in the south -eastern  co rner o f  the 

country.
M onophy ly  fo r O operipatus has not yet been 

dem onstrated. In a phy logenetic  analysis that 

inc luded  62 peripatopsids, all fou r nom inal 
O operipatus w ere part o f  a la rge unreso lved clade 

that inc luded  31 o ther taxa (R eid  1996). W ithin 

th is la rge group, O. oviparus and  O. centunculus 

R eid , 1996 fo rm ed a c lade supported by  on ly  tw o 
unam biguous synapom orph ies, but O. h isp idus

R eid , 1996 and O. pu lchellus R eid , 1996 w ere not 

part o f  th is m onophy letic  group. T he lack  o f  c lear 
reso lu tion  in th is analysis m ay be a reflection  

o f  the c lose m orpho log ical s im ilarity  am ong 

m any peripa topsids (and O operipatus in particu la r) 

m ak ing such analyses o f  rela tionsh ips based  on 
m orpho log ical characters very  d if ficu lt, or, it could  

be that O operipatus is para- or po lyphy le tic . N o 

attem pt has been m ade in the p resen t study to 

answ er th is question.
A  represen tative o f  a new  genus and species, 

Lathropatus nem orum , from  near P ortland in 

w estern  V ic toria is also  described  below . T h is is 
the f irst record  o f  an ovov iv iparous onychophoran 

from  V ictoria.

M A TERIA LS A N D  M E T H O D S

Specim en co llection  and  preservation

T his study is based  on the exam ination  o f  p reserved 
specim ens, m ost o f  w h ich  w ere hand co llec ted from  
w ith in  and under decom posing logs. Specim ens 

w ere preserved partia lly  fo llow ing the m ethod 

o f  R eid  (1996). A n im als w ere anaesthetised by 
exposure to ethy l acetate  vapour fo r 10 m inutes; 

d ipped in  70%  ethanol to render the cutic le less 
hydrophob ic ; f ixed  in 4%  form alin  fo r 2 -3  days; 
then stored in  70%  ethanol. A n im als preserved  in 

th is w ay  are d istended, enab ling  characters to be 
exam ined  m ore easily  than is possib le in contracted 

specim ens.
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Tissue p repara tion  fo r  transm itted  light 

m icroscopy

C ut icu lar tissue w as cleared in a sm all vo lum e 

(approx. 1 m l) o f  sa tu rated po tassium  hydrox ide 

(K O H /H 2O) so lu tion  on a ho tp la te  se t at app rox 

im ate ly  50°C . F o llow ing clearing  (approx. 1 h; 

tissue appears translucent), a d rop  o f  1% aqueous 

an iline b lue w as added w ith  su ffic ien t lactic  
ac id  (approx. 2 drops) to neu tra lise the so lu tion, 

rendering  the an iline b lue the co rrec t co lo r fo r 

sta in ing. [In ex trem e alkaline cond itions (K O H /H2O 
so lu tion) an iline b lue appears red; neu tra lis ing  the 

so lu tion, o r m ak ing  it sligh tly  ac id ic , resto res the 

b lue co lo r o f  the stain.] T issue p ieces w ere stained 

fo r 15 m inutes, rinsed  in w ater and m ounted in 
g lycero l je lly . T he sta ined and m ounted  tissue was 

exam ined  using  a com pound m icroscope and 

draw ings m ade using a cam era lucida.
T h is m ethod  d iffers sligh tly  from  that o f  R eid  

(1996). W ash ing tissue p ieces after c learing , as 

detailed  in R eid  (1996), has p roved  very d if ficu lt 
(c leared tissue p ieces are often d if ficu lt to  see, 

and consequently  so o ften lost during  w ash ing) and 

tim e consum ing, so th is step has been e lim inated 

from  the m ethod.

For m ales and fem ales o f  each species, the 
fo llow ing  tissue sam ples w ere p repared  as above: 

dorsal in tegum ent; nephrid iopores; crural pap illae 
(w here p resent) from  oncopods 3 (or 2), 7 (o r 8) 

and 12; an terio r accessory  g land pap illae and the 
area surround ing the posterio r accessory  g land 

foram en.

Tissue p repara tion  fo r  scann ing electron 

m icroscopy

T issue d issected  from  fixed  and p reserved  speci

m ens w as dehydrated  in  a graded ethano l series. 

Fo llow ing  th ree w ashes in  100%  ethano l, tissue 

p ieces w ere im pregnated  in  hexam ethy ld is ilazane 
(H M D S) by  tak ing  them  th rough a graded ethano l/ 

H M D S series to 100%  H M D S, air d ried  and gold  
coated. E ach  step in the dehydration  series w as 
5 m inutes. Specim ens w ere exam ined  in a Ph ilips 

505 scann ing electron m ic roscope operated  at 

20.1 kv.

Term inology

Term inology fo r all characters fo llow s R e id  (1996). 
H ead  w id th  is used as an ind icato r o f  size as this 
m easure is less prone to varia tion  due to  the degree 

o f  d istension o f  the body than are o ther size 

ind icators such as total length . W here m easurem ents 

and counts are g iven, these refer on ly  to type

specim ens (excep t in  the case o f  O. silvanus, 
sp. nov., in w hich som e non-type specim ens w ere 

m easured in add ition  to the types). M easurem ent 

values are expressed  as m in im u m -m ean-m ax im um . 

T he an terio r accessory  g lands are described  as short 
if  they  do no t ex tend anterio rly  beyond the level 
o f  oncopod  14, and long if  they ex tend anterio rly  

beyond  oncopod 14.

A b b re v ia t io n s

C k  C reek

E  eas t

E D I  e y e  d ia m e te r  in d e x  (ey e  d ia m e te r  e x p re ss e d  as

a p ro p o rt io n  o f  h e a d  w id th )

H W E  w id th  o f  h e a d  m e a su re d  d o rsa l ly  b e tw e e n  th e

m id p o in t  o f  ea c h  ey e  

H w y  H ig h w a y

ju v . ju v e n i le

k m  k i lo m e tre s

m  m e tres

m m  m il l im e tre s

M t M o u n t

M V  M u s e u m  V ic to r ia , M e lb o u rn e

N  n o r th

N P  N a t io n a l  P a rk

N W  n o r th -w e s t

R d  R o a d

S so u th

S A M  S o u th  A u s tra l ia n  M u se u m , A d e la id e

T k  T rack

TA X O N O M Y

M orpho log ical varia tion  w ith in and am ong 
popu la tions w as assessed to identify  species.

Species descrip tions w ere generated  by  using 

the DELTA (D escrip tion  L anguage fo r Taxonom y) 

so ftw are system  (D allw itz 1980; Partridge et al. 

1993; D allw itz  e t al. 1993).

L a th ropa tus, gen. nov.

Type sp e c ie s . L a th ro p a tu s  n e m o ru m , sp . nov ., by  

m o n o ty p y .

D iagnosis

Both  sexes lack  m odif ied head papillae. D istal 

pap illa r scales r ibbed  prox im ally , no t r ibbed  distally, 

pap illose in bo th  sexes. Sm ooth  reg ion surround ing 
cru ral pap illae foram en narrow, ovo id  or lip -shaped, 

no t ex tend ing  to pap illa r m argin . F ifteen oncopod 

pairs. M ale crural pap illae on oncopods 2 -1 4 . 
O vov iv iparous, ova yolky, follicular.



P a ra ty p e s . V ic to r ia : 4 c f , 7 9 ,  d a ta  as fo r  h o lo ty p e  (M V  

K -7 3 1 5 ).

O th e r  m a te r ia l  ex a m in e d . V ic to r ia : 6 d \  1 4 9 , C o b b o -  

b o o n e e  S ta te  F o re s t (n o r th e rn  e n d ) , b e s id e  T  an d  W  R d , 

3 .9  k m  S o f  in te rse c t io n  o f  P r in c e ss  H w y  a n d  T  an d  W  

R d , 3 8 ° 0 2 'S ,1 4 1 ° 2 6 'E , 120  m , 2 7 .i i .2 0 0 0 , co ll. A . Re id  

a n d  R . R o b e rts  (M V ).

D escrip tion

M easurem ents. H W E  m ales 0 .8 5 -0 .92 -1 .0 5  (n =

5, ho lo type 0.95 m m  H W E ); fem ales 1.02- 1 .0 6 -  

1.25 (n = 7).

C olor pa ttern . B ody  p igm ented; p igm ent not 
so lub le in alcoho l. Body patterned ; g round-co lo r 
tan, brow n, o live green, o r g rey ish-b lue; prim ary 

pap illae ligh t-co lo red basally, dark  tipped. M id 

F ig . 1. L a th ro p a tu s  n e m o ru m , g en . e t sp . nov.: A , bo d y , d o rsa l v iew , h o lo ty p e  ma le , 0 .9 5  m m  H W E , sc a le  b a r

0 .5 0 m m . B , b o d y , d o rsa l v iew , p a ra ty p e  fe m a le , 1 .1 2m m  H W E , sc a le  b a r  1 m m . C , b o d y , d o rsa l v iew , p a ra typ e  

m a le , 1.05 m m  H W E , sc a le  b a r  0 .5 0  m m . D , h e a d , h o loty p e  m a le , 0 .9 5  m m  H W E , sc a le  b a r  0 .4 0  m m . E , head , 

p a ra ty p e  fe m a le , 1.25 m m  H W E , sc a le  b a r  0 .5 0  m m .

E tym ology

T he generic  nam e, Lathropatus, is derived from  

the G reek  la th rios, m eaning ‘sec re t’, o r ‘h idden ’, 
and per ipa tos, o r ‘w alk ing ’ (from  w hich is derived 
the com m on nam e fo r O nychophora, fam ily, and 

som e generic  nam es). G ender m asculine.

L a th ropa tus n em o ru m , sp. nov.

F igs 1A -E ; 2 A -E ; 3 A -G ; 4 A -D ; 5A , B

M ateria l exam ined

H o lo ty p e . Cf, V ic to r ia , C o b b o b o o n e e  S ta te  F o re s t  (so u th 

e rn  e n d ) , a p p ro x . 11 .4  k m  N W  o f  P o rt la n d , b e s id e  E lb o w  

R d , o f f  N e lso n  P o rt la n d  R d , 1.3 k m  N  o f  in te rse c t ion  

o f  E lb o w  R d  a n d  N e lso n  P o rt la n d  R d , 3 8 °1 7 'S ,1 4 1 ° 3 3 'E , 

6 0  m , 2 6 . i i .2 0 0 0 , co ll. A . R e id  an d  R . R o b e rts  (M V  

K -7 3 1 4 ).



dorsal dark  str ipe present, o r absent; 1 -3  dark 
b row n or b lack  (m edian pair darkest) pap illae on 

each  side o f  dorsal m id line fo rm ing d istinc t patch  

dorsal to  each oncopod pair (Fig. 1A -C ); broad 
long itud inal ligh t ground co lo red  band on each side 

o f  m id line, band expanded dorsal to  each oncopod 

pair fo rm ing sem ic ircu lar patches (in 9 o f  12 type 
specim ens); ligh t-co lo red  band  in tan specim en 

bordered  by  b lack  band  ex tend ing to base o f  
oncopods (Fig. 1C); la terally  w ith  long itud inal 
ligh t-co lo red  band dorsal to oncopods. O ncopods 

sim ilar co lo r to, o r sligh tly  paler than, body; w ith 

tan or c ream  co lored patches at junc tion  w ith  feet. 

V entral o rgans w h ite o r cream . N ew born  an im als 

no t p igm ented.
Pap illae around anal open ing p igm ented  as fo r 

rest o f  body. Ventral p igm ent present; ventra l organs 

w hite, g rey  patches ex tend ing  from  ventra l organs 

to base o f  oncopods. Spinous pads pale yellow , or 
tan. In tegum ent betw een genita l and anal openings 

p igm ented  as fo r rest o f  ven trum .

A ntenna l rings. B anded, tan or w ith  tan m ottle 

dorsally  and  ven tra lly  (8 o f  12 type specim ens), 
o r not banded, tan dorsally , g rey -b lue ventra lly  (4 

o f  12 type specim ens); dorsal band ing  on prox im al 

h a lf  o f  each an tennal r ing  (distal h a lf  g round-co lor), 
w ith  every  fourth  r ing  p redom inantly  tan. A pprox 

im ate ly  30 antennal rings in  adults and juven iles; 
w ide and narrow er antennal rings alte rnate; sing le 
row  o f  b ristles on each  antennal ring. D is ta l 8 -

9 antennal rings w ith  sensory  bulbs. P rox im al 

an tennal rings expanded ventra lly  to fo rm  sensory  

pads w ith up to tw o row s o f  sensilla  w ith  sensory  

bristles.

Eyes. P resent. ED I m ales 0 .0 8 -0 .0 9 -0 .10 : fem ales

0 .0 7 -0 .0 9 -0 .1 0 .

H ead  (m ales). M ales w ith  no m odif ication  o f 
head  pap illae (F igs ID ; 2A , B) (ie. pap illae on 

head do not d iffer sign ificantly  from  rem ain ing 
dorsal papillae). H ead  pap illae w ith  r ibbed  scales 

(Fig. 2B).

H ead  (fem ales). Fem ales w ith  no m od ification  o f 

head  pap illae (Fig. IE ).

Jaw s. Inner jaw  w ith  5 -6  dentic les. D iastem a on 
inner jaw  absent; ou ter jaw  w ith  accessory  tooth. 

Tongue w ith  a long ituud ian l row  o f  6 -7  teeth. 

B uccal fo lds in a sing le unbroken  row.

In tegum ent. D orsum  w ith  12 com plete p licae 

betw een oncopods; w ide and narrow er p lical fo lds 
alternate. Pap illae arrangem ent: p rim ary  pap illa

w ith  short, narrow  b ristle  betw een pair o f  la rger 

prim ary  pap illae w ith  longer, m ore robust b ristles 
and sm aller secondary  pap illa(e) betw een prim ary  

pap illae (Fig. 1A -C ); con ica l ap ical p iece absent; 

rem ain ing  in tegum ent w ith  low  scales. M ales 

w ith  11—13—15. fem ales w ith 1 1 -1 6 -2 0  pap illae 
coun ted  from  the m id -dorsal line to the junc tion  

o f  oncopod 10. D orsal body pap illae not un ifo rm  

size; a lte rnate p licae w ith  m arked ly  larger prim ary 
pap illae; dorsal p rim ary  pap illae sem ic ircu lar, o r 

cy lindrica l; pap illa r scales r ibbed p rox im ally  

(m icrocristae w ell defined), not r ibbed distally  

(m icrocristae fused) (F igs 2C, D ; 3A , B ), pap illose 
d istally  in  bo th  sexes (Fig. 2C, D ); la teral p rim ary  

pap illae sligh tly  en larged  or elongate , w ith  m ore 

p rom inen t pa ir betw een oncopods in line w ith  
ju nc tion  o f  oncopods and body ; pap illae around 
anal open ing sligh tly  la rger than those on rest o f  

body.

O ncopods. N um ber invariant in traspec if ica lly ; 15 

pairs in bo th  sexes. F irst pa ir o f  oncopod feet not 
en larged, sim ilar in size to  rem ain ing  feet. L ast 

pa ir o f  oncopods in bo th  sexes w ell developed, 
not reduced, orien tation  as fo r rem ain ing  oncopods. 
B asal foo t pap illae absent; d ista l foo t pap illae 

p resent, one an terior, one m edian, one posterior, 
each w ith sing le sensory  bristle. W ith three 

com plete sp inous pads; fourth  broken sp inous 
pad present. Spinous pads w ell-developed on 

all oncopods. N ephrid iopores at centre o f  th ird  

sp inous pad  on fourth  and f if th  oncopod pairs, 

w ith  U -shaped foram en and  sm ooth, ovo id  m arg in  

(F igs 2E ; 3C).

M ale reproductive tract. G onopore betw een last 
pa ir o f  oncopods; m ale genita l pad  pad  low , sem i
c ircu lar; sligh tly  p ro trud ing , pap illae w ith  r ibbed 

scales; gonopore cruc ifo rm  (transverse arm s 
longest). V asa efferen tia  w ith  th in  flex ib le w alls; 

p rox im al vasa efferen tia no t m arked ly  b road; ly ing 
c lose together, para lle l fo r part o f  the ir length  

befo re fusing to  fo rm  vas deferens; vas deferens 
continues an terio rly  from  vasa efferen tia  fo r short 
d istance before loop ing  posterio rly  tow ard  gonopore 

(Fig. 3D ), no t th ick  w alled , opaque, no t shiny. 
Sperm atophore pouch  present.

M ale g lands and  g land  pap illae. C rural glands, 
one per oncopod. C rural pap illae, one per oncopod 

p resen t on ven tra l side o f  oncopods 2 -1 4 ; p ro trude 

betw een p licae 5 -6  (coun ting  from  th ird  sp inous 
pad). Pap illae sim ilar in shape on all oncopods: 
sem ic ircu lar p rox im ally , tapered abruptly , sem i

c ircu lar o r cy lindrica l d istally ; w ith  f inely  r ibbed  
scales basally , d istally  scales w ith  d istinct ribs;



F ig . 2 . L a th ro p a tu s  n e m o ru m , g en . e t  sp . nov ., sc a n n in g  e le c tro n  m ic ro g ra p h s : A , an te r io r  p o r t io n  o f  h e a d , d o rsa l

v iew , sc a le  b a r  100 p m . B , p r im a ry  p a p i l la , h ead . C , p r im a ry  p a p i l la , b o d y. D , p r im a ry  p a p i l la , b o d y , p a ra ty p e  

fe m a le , 1 .05  m m  H W E . E , n e p h r id io p o re , o n c o p o d  5 (arro w  in d ic a te s  U -sh a p e d  fo ra m e n ) , sc a le  b a r  4 0  p m  

A -C , E , p a ra ty p e  m a le  0 .8 7  m m  H W E . B - D ,  sc a le  b a rs  2 0  p m .





sm ooth  reg ion surround ing d istal fo ram en ovoid 

(m edian oncopod pairs) (F igs 3E; 4B ) or lip -shaped 
(an terio r and  posterio r oncopod pairs) (F igs 4A , 

C; 3F), no t ex tend ing to pap illa r m argin . C rural 

g lands do not ex tend in to  lateral haem ocoel, 

con fined  to oncopods. C oxal organs absent. 

A n terio r accessory  g land pap illae p resent; open on 

genita l segm ent at base o f  last pa ir o f  oncopods; 
w ithou t sm ooth  d ista l reg ion; sem ic ircu lar; fo ram en 

a long itud inal slit (F igs 3G ; 4D ). A n terio r accessory 
g lands present; short (Fig. 3D ); ly ing  freely  

w ith in  periv iscera l haem ocoel; ex tend ing  anterio rly 
approx im ate ly  to  oncopod 14; contents opaque 
w hite o r cream . P osterio r accessory  g lands 

present; open approx im ate ly  m idw ay betw een 

gen ita l and anal open ings; g land fo ram en separate,

close together; g lands broad  and saccate ; fo lded 

distally, long hook  tapered  only slightly  to  b lunt 

tip  (Fig. 3D).

F em ale reproductive tract. Fem ales w ithou t ov i

posito r; ovov iv iparous; gonopore foram en shape 
cruc ifo rm  (w ith  arm s equid istant). O varian tubes 

separate , suspended along en tire length to 
pericard ia l floor; w ith  th in  w alls; ov iducts un ite 
close to  ovary. Sperm athecae open in to  ov iduct 

v ia  sing le duct. R eceptacu lum  ovorum  absent. 

A dd itional pouches present. E m bryos in ind iv idual 

uteri at successive stages o f  deve lopm ent along 

length  o f  u te ri (fem ale specim ens from  both  
co llection  sites con tained  w ell-developed em bryos 

in the uteri).

F ig . 4 . L a th ro p a tu s  n e m o ru m , g en . e t sp . nov ., sc a n n in g  e le c tro n  m ic ro g ra p h s : A, c ru ra l p a p i l la  o n c o p o d  4.

B , c ru ra l p a p i l la  o n c o p o d  7 . C , c ru ra l p a p i l la  o n c op o d  12. D , a n te r io r  a c c e sso ry  g la n d  p ap i l la . A - D ,  pa ra ty p e  

m a le  0 .8 7  m m  H W E . S ca le  b a rs  2 0  p m .

F ig . 3 . L a th ro p a tu s  n e m o ru m , g en . e t  sp . nov.: A , p r im a ry  p a p i l la , p a ra ty p e  m a le , 0 .8 7  m m  H W E , sc a le  b a r

0 .0 2  m m . B , p r im a ry  p a p i l la , p a ra ty p e  fe m a le , 1.05 m m  H W E , sc a le  b a r  0 .0 2  m m . C , n e p h r id io p o re  o n c o p o d 4 , 

p a ra ty p e  m a le , 0 .8 7  m m  H W E , sc a le  b a r  0 .0 2  m m  (a rrow  in d ic a te s  U -sh ap ed  fo ra m e n . D , m a le  re p ro d u c tiv e  trac t

an d  a s so c ia te d  g la n d s , p a ra ty p e , 0 .8 7  m m  H W E , sc a le b a r  0 .5 0  m m  (aag , a n te r io r  a c c e sso ry  g lan d ; p a , p os te r io r

a c c e sso ry  g la n d ; sv, se m in a l v es ic le ; t, tes tis ; v d, v as  d e fe re n s ; v e , v as e f fe ren s ) . E , c ru ra l p a p i l la  o n c o p o d  8,

p a ra ty p e  m a le , 1 .05 m m  H W E , sc a le  b a r  0 .0 2  m m . F, cru ra l p ap i l la  o n c o p o d  12, p a ra ty p e  m a le , 0 .8 7  m m  H WE ,

sc a le  b a r  0 .0 2  m m . G , a n te r io r  a c c e ss o ry  g lan d  p a p il la , p a ra ty p e  m a le , 0 .8 7  m m  H W E , sc a le  b a r  0 .0 2  m m .



C h a ra cte r A n o p lo k a ro s E u p e r ip a to id e s L a th ro p a tu s M a n to n ip a tu s O c c ip e r ip a to id e s T a sm a n ip a tu s

B o d y  p ig m e n te d  (p ig .) /  

p a t te rn e d  (p a t.)

p ig ./p a t. p ig ./n o t  pa t.

(so m e  sc a tte re d  ta n  

p a p i l la e , b u t  n o  

d is t in c t  p a tte rn )

p ig ./p a t. p ig ./p a t. p ig ./p a t. o r  n o t  pa t. p ig . o r  n o t p ig ./n o t  pat.

A n te n n a l  r in g  N o. 30 > 3 0 30 30 30 > 3 0

R o w s o f  b r is t le s  on  

d is ta l  an te n n a l r in g s 1 2 1 1 2 2

M a le  d is ta l  p a p i l la r  

sc a les r ib s  p a r t ia l ly  fu sed r ib b e d r ib s  p a r t ia l ly  fu se d r ib b e d r ib b ed r ib b e d

F e m a le  d is ta l  p a p i l la r  

sc a les rib s p a r t ia l ly  fu sed r ib b e d r ib s  p a r t ia l ly  fu se d r ib b e d r ib b e d r ib b e d

B a sa l  fo o t  p a p il lae A A A A A P

V as d e fe re n s  re la t iv e  

le n g th * /w a l l  th ic k n e ss sh o r t/ th in , o p aq u e sh o r t/ th in , o p aq u e sh o r t/ th in , o p a q u e sh o r t/ th in , o p a q u e sh o r t/ th in , o p aq u e lo n g /th ic k , sh in y

O n c o p o d s  w ith  c ru ra l 

p a p i l la e 2 - 1 4 2 - 1 4 2 - 1 4 1 1 -1 4 1 -1 4  o r  15 6 -1 4

S m o o th  re g io n  

su r ro u n d in g  c ru ra l 

p a p i l la e  fo ra m e n

ex te n d s  a ro u n d  

p a p i l la r  m arg in  

(F ig . 5 A -C )

n arro w , o v o id , o r  

l ip -s h a p e d

o v o id  o r  l ip -sh a p e d  

(F ig . 4 A -C )

w id e , o v o id , 

e x te n d in g  to  p a p i l la r  

m a rg in

w id e , o v o id , 

e x te n d in g  to  p a p i l la r  

m a rg in , o r  a ro u n d  

p a p i l la r  m a rg in

w id e , o v o id , 

e x te n d in g  to  

p a p i l la r  m a rg in  

(T. a n o p h th a lm u s) o r  

l ip -sh a p e d  (T. b a rre tti)

C ru ra l  g lan d s

A n te r io r  acc e sso ry  

g la n d s

c o n f in e d  w ith in  

o n c o p o d s

sh o r t

c o n f in e d  w ith in  

o n c o p o d s

lo n g

c o n f in e d  w ith in  

o n c o p o d s

sh o rt

e x te n d  f ro m  

o n c o p o d s  1 2 -1 3  in to  

h a e m o c o e l

lo n g

e x te n d  f ro m  

o n c o p o d s  1 in to  

h a e m o c o e l

lo ng

c o n f in e d  w ith in  

o n c o p o d s , o r  e x te n d  

f ro m  o n c o p o d s  6 - 1 2  

in to  h a e m o c o e l

lo n g

T ab le  1. C o m p a r iso n  o f  se le c te d  ch a ra c te rs  o f  s ix  p e r ip a to ps id  g en e ra : A u s tra l ia n  o v o v iv ip a ro u s  g e n e ra  w h ic h  la c k  m o d if ie d  h e a d  p a p i l la e  in  m a les . A  =  a b sen t; 

P  =  p resen t. * I n  so m e  o n y c h o p h o ra n s  th e  v as d e fe re ns  c o n tin u e s  a n te r io r ly  f o r  a  sh o r t  d is ta n c e  on ly , or  lo o p s p o s te r io r ly  im m e d ia te ly  fo l lo w in g  th e  ju n c tio n  o f  

th e  p a ire d  v a s a  e f fe re n tia  (h e re  c a l le d  ‘sh o r t ’); in  o th e rs  th e  v as d e fe re n s  c o n tin u e s  a n te r io r ly  f o r  a  c o n s id e ra b le  d is ta n c e  b e fo re  lo o p in g  p o s te r io r ly  to w a rd  th e  

g o n o p o re  ( ‘lo n g ’).
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F em ale g lands and  g land  pap illae. C rural pap illae 

absent. A dd itional open ing in  fem ales, posterio r to 

gonopore (as seen in Tetram eraden m eringos R eid , 

1996) absent; g lands associa ted w ith  posterio r 

reproductive tract absent.

Rem arks

M ost non-type specim ens (O ther m ater ia l exam ined) 

lack the d istinct, dark  m id -dorsal patches w hich 

are p resen t in the type m ateria l. T he ligh t-co lo red 

sem ic ircu lar patches on each side o f  the m id line 
are ind istinc t, o r absent in very dark  specim ens 

(Fig. IB ).
G iven the p ropensity  in O nychophora tow ard  

cryp tic  specia tion  and the narrow  d istribu tional 

range occup ied  by m any species, the specim ens 
lis ted  in the O ther m ater ia l exam ined section above, 

found approx im ate ly  30 km  from  the type locality  
are assigned only  ten tatively  to L. nem orum . W hile  

som e m inor d if ferences have been noted above, 
genetic  techn iques w ill undoubted ly  need to be 
app lied  to  clarify  possib le species boundaries.

T h is new  species is one am ong rela tive ly  few  

nom ina l A ustra lian  taxa that lack  m ale  m odif ied  

head  pap illae. Two o f  these, O operipate llus and 

O operipatus (som e species on ly ), are ov iparous, so 
c learly  d if fer from  this new  taxon. In addition, 

O operipatellus have 14, rather than 15 oncopod 
pairs and a very  d if ferent m ale reproductive trac t 

(see R e id  1996: fig . 100). O f  those rem ain ing 

(.A noplokaros R eid , 1996; Euperipato ides; M antoni- 

p a tus R uhberg , 1985; O cciper ipa to ides Ruhberg , 
1985; and Tasm anipatus R uhberg et al., 1991), this 
species is m ost sim ilar to  Anoplokaros keerensis 

R eid , 1996 from  eastern  N ew  South W ales. 

D if ferences betw een Lathropatus and the five 
genera listed above are sum m arised in Table 1.

Lathropatus nem orum and A. keerensis d if fe r in 

tw o  m ain  character states:

i. T he sm ooth  rim s surround ing the fo ram en o f 
th e crural pap illae on oncopods 11 -14  ex tend 
around the pap illa r m arg in in  A. keerensis, but are 

narrow , ovo id , o r lip -shaped  in L. nem orum and 
do not ex tend to  the pap illa r margin.

ii. W hile  lack ing an obv ious head  structure , o r 
m od ified  head pap illae, a num ber o f  A. keerensis 

specim ens w ere found to  have som e irregu larit ies 

in the m ediodorsal head  pap illae (R eid  1996). These 
pap illae m ay be en larged  or irregu lar in outline. 

W h ile  not o f  s ign ificant m agn itude and not c lear 
on all specim ens, th is observation  led R e id  (1996: 

732) to suggest that, ‘it is possib le  that a head 
structure m ay have been lost in th is spec ies’. The 

phy logenetic  analysis (R eid  1996: fig. 27) lent

fu rther support to th is hypothesis. Anoplokaros 
keerensis w as show n to be part o f  a clade w ith  
Regim itra  quadricaula , a species w ith  an elaborate  

head structure. T he reconstructed  ancestra l state for 

the character ‘m od if ied  head pap illae or structure 
anterio r to  ey es ’, w as found to be equ ivocal. The 

ancesto r o f  these tw o species may, o r m ay not 

have had  a head structure.

In contrast, no  trace o f  a head structure, o r 

ind ication  o f  m od ified  head pap illae can be seen 
in L. nem orum . T he pap illae on the heads o f  m ale 
L. nem orum are regu lar in ou tline (Fig. 2A ) and 

the pap illa r scales are d irected tow ard  the 
sensory  bristles o f  the pap illae (Fig. 2B). T hose 
o f  A. keerenis are slightly  irregu lar in outline, 

and the pap illa r scales p ro jec t slightly  outw ards 

from  the centra l b ristles, g iv ing them  a spiny 

appearance.
O ther m inor d if ferences betw een the tw o taxa,

A. nem orum and  A. keerensis, are: the pap illae 

surround ing the anal open ing in A. keerensis are 

tan, w hile those in  L. nem orum are the sam e co lo r 
as the rest o f  the body, and each an tennal r ing  is 
tan-banded in L. nem orum , w h ile on ly  a lternate 

rings are banded in A. keerensis.
O n the w eight o f  availab le  ev idence, there is 

g reater support fo r the erection  o f  a  new  genus, 
fo r th is new ly d iscovered  taxon than its inc lusion 
w ithin the genus Anoplokaros. It w ou ld  no t be 
surprising  to find, how ever, that w hen other, 

perhaps m olecular, characters are exam ined , the 
tw o  genera m ay be found to be c losely  related.

H ab ita t

A ll type specim ens w ere found in decom posing 

logs in dry sc lerophy ll forest. C obboboonee State 

Forest has fou r m ain  eucalyp t species: Euca lyp tus 
obliqua (m essm ate str ingybark), E. baxteri (brow n 

stringybark ), E. v im inalis (m anna gum ) and E. 

w illis ii  (narrow -lea f pepperm in t). The non-type 
specim ens w ere all found (w ith in  a very  short space 

o f  tim e) in  and under logs in a p ine p lantation. 
G iven the am ount o f  decom posing tim ber p ieces 

on the ground, it is likely  that m any hundreds o f 
specim ens p robab ly  occur in th is p lantation . H and 
co llected specim ens w ere usually  found ly ing  flat, 

w ith  anterio r ha lf  o f  body curved and the head 

partia lly  tucked in  loop o f  body.

D istr ibution

V ictoria, C obboboonee S tate F orest 38°02 'S , 

14 1 °26 'E -38°17 'S ,141°33 'E  (Fig. 5).



E tym ology

T he specif ic  nam e, nem orum , is derived from  the 
G reek, nem os, m eaning ‘fo rest’ o r ‘w o o d ’.

G enus O operipa tus D endy

O o p e r ip a tu s D en d y , 1900 : 5 0 9 -5 1 1 .

A

B

F ig . 5 . A , L a th ro p a tu s  n e m o ru m , g en . e t  sp . nov ., 

c o l le c t io n  s ite s  (o p e n  c irc le s ) , a r ro w  in d ic a te s  typ e  

lo ca lity . B , se c tio n  o f  so u th -e a s te rn  A u s tra l ia  sh ow in g  

re g io n s  i l lu s tra te d  in  d e ta i le d  d is tr ib u t io n  m ap s: 1, a re a , 

en la rg e d  in .A  a b o v e ; 2 , a rea  en la rg e d  in  F ig . 17; 3, a rea  

e n la rg e d  in  F ig . 10; 4 , a rea  e n la rg e d  in  F ig . 8.

Type sp e c ie s . P e r ip a tu s  o v ip a ru s D en d y , 1895 , b y  

m o n o ty p y .

D iagnosis (em ended)

M ales w ith  o r w ithou t m odif ied pap illae on head. 
M od if ied  pap illae, w hen present, fused  fo rm ing 

ridges w ith  scales p ro jecting  outw ards, o r not fused, 

pap illa r scales p ro jec t ou tw ards from  central bristle, 

appear spiny. F ifteen  oncopod pairs. O v iparous, ova 

follicular.

T h is generic descrip tion  com prises characters 
presen t in all O operipatus species. O nly  characters 
that d if fer am ong species are g iven in the species 

descrip tions to follow .

C olor pa ttern . B ody p igm ented; p igm en t not 

so lub le in alcohol. B ody  patterned. M id -dorsal dark 

stripe absent. C o lo r o f  oncopods sim ilar to, o r 

slightly  paler than, body; w ith ligh t-co lo red  patches 

at junc tion  w ith feet. Ventral o rgans w hite o r cream.

A ntenna l rings. P rox im al antennal rings expanded 

ventra lly  to  fo rm  sensory  pads; sensilla  w ith 

sensory  bristles.

Eyes. Present.

H ead  (m ales). E versib le head structure absent. N o 
shallow  fu rrow  on head betw een antennae.

Jaw s. Inner jaw  w ith  4 -6  dentic les. D iastem a on 
inner jaw  absent; ou ter jaw  w ith  accessory  tooth. 

Tongue w ith  long itud inal row  o f  5 -7  teeth. B uccal 

fo lds in sing le unbroken row.

In tegum ent. D orsum  w ith  12 com ple te p licae 

betw een oncopods; w ide and narrow er p lical fo lds 
alternate. Pap illae arrangem ent: p rim ary  pap illa  
w ith  short, narrow  bristle betw een pa ir  o f  larger 

prim ary  pap illae w ith  longer, m ore robust bristles 
and sm aller secondary  pap illa(e) betw een prim ary  

papillae; con ica l ap ical p iece absent; rem ain ing 
in tegum ent w ith  sm all scales; pap illae around anal 
open ing sligh tly  larger than those on rest o f  body.

O ncopods. N um ber invarian t in traspecifica lly ; 15 
pairs in both  sexes. F irst pa ir o f  oncopod feet not 
en larged, sim ila r in size to rem ain ing feet. Last 

pa ir o f  oncopods in both  sexes fu lly  developed; 
orien tation  as fo r rem ain ing  oncopods. B asal foo t 
pap illae absent; d ista l foo t pap illae present, one 

an terior, one m edian, one posterior. W ith  three

D escrip tion



comp lete sp inous pads; fourth broken sp inous pad 

present. Spinous pads w ell-developed on all 

oncopods. N ephrid iopores at cen tre o f  th ird  sp inous 

pad on fourth and fifth  oncopod pairs.

M ale reproductive tract. G onopore betw een last 

pair o f  oncopods; m ale genital pad low, sem i

c ircu lar; slightly  pro trud ing, pap illae w ith  ribbed 
scales; gonopore a long itud inal slit, ex tend ing 

c lose to rim  o f  genita l pad. V asa efferen tia w ith 

th in  flex ib le w alls; prox im al vasa efferen tia not 

m arked ly  broad; vas deferens not th ick  w alled, 
opaque, not shiny. Sperm atophore pouch present.

M ale g lands and  g land  pap illae. C rural glands, 

one per oncopod. C rural pap illae open via 

short slit. Som e crural g lands ex tend in to  lateral 
haem ocoel. Coxal organs absent. A n terio r accessory 

g land pap illae present; open on genita l segm ent at 

base o f  last pa ir o f  oncopods; w ithout sm ooth d istal 

reg ion. A n terio r accessory  g lands present. Posterior 

accessory  g lands present; open d irectly  to ex terio r 
ex ternally  on anal segm ent; g lands broad  and 

saccate.

F em ale reproductive tract. Fem ale  w ith ov iposito r; 
ov iparous; gonopore foram en shape a longitud inal 
slit. O varian tubes separate, suspended along entire 

length  to  pericard ia l floor; w ith th in  w alls; ov iducts 

un ite c lose to ovary. O va fo llicu lar; large, yolky. 

Sperm athecae open in to  ov iduct via sing le duct. 
R eceptacu lum  ovorum  absent. A dditional pouches 

present.

F em ale g lands and  g land  pap illae. C rural pap illae 
absent. A dd itional open ing in fem ales, posterio r to 
gonopore (as seen in Tetram eraden m eringos R eid , 

1996) absent; g lands associa ted w ith posterio r 

reproductive tract absent.

Rem arks

T he generic  d iagnosis has been m odif ied  from  Reid  
(1996: 829) to inc lude the w ords ‘o r w ithou t’ w ith 

respect to the m ale m odif ied  head pap illae. Two 

new  species, O. caesius, sp. nov. and O. silvanus, 
sp. nov., do no t have m odif ied head pap illae in 

m ales, bu t c learly  conform  to O operipatus in all 

o ther respects, so the generic  d iagnosis has been 
m odif ied  according ly .

T he only  o ther ov iparous species that lack any 

m odif ication  o f  the m ale  head o r head pap illae 
belong to  the genus O operipate llus R uhberg , 1985. 

M em bers o f  th is genus have fourteen, ra ther than 

fif teen oncopod pairs, and the m ale reproductive 

trac t o f  O operipatus dif fers sign ificantly  from

that o f  Ooperipatellus: there is little chance that 
m em bers o f  these tw o genera could be confused.

O operipa tus b irrgus, sp. nov.

F igs 5B ; 6 A -C ; 7 A -H ; 8

M ateria l exam ined

H o lo ty p e . Cf, N S W , S o u th  E a s t F o re s ts  N P, C o o la n g u b ra  

S ec tio n , 5 k m  N  o f  in te rse c t io n  o f  C o o la n g u b ra  F o res t 

W ay  an d  N o r th e rn  A c c e ss  R d , 3 7 o0 I 'S ,1 4 9 ° 2 3 'E ,  8 0 0 m , 

2 . i i . l9 9 9 ,  co ll. A . R e id  (M V  K -7 3 1 6 ).

P a ra ty p e s . N S W : 1 c f , 1 9 , d a ta  as fo r  h o lo ty p e  (M V  

K -7 3 1 7 ).

D iagnosis

A ntennae banded on the prox im al ha lf  o f  each 

antennal ring. M ales w ith  a patch  o f  sp iky papillae 

on head anterio r to  eyes. C rural g lands p resen t on 

oncopods 1 -14 ; crural pap illae sim ilar in shape on 

all oncopods: sem ic ircu lar o r cy lindrical distally, 
no t po in ted; crural g lands ex tend ing in to  lateral 
haem ocoel long, o ften fo lded  back  along length.

M easurem ents. H W E m ales 1 .1 5 -1.28-1 .4 2  mm  
(n = 2, ho lo type 1.42 m m  FIW E); fem ale  1.90 mm  

(n = 1).

C olor pa ttern (Fig. 6A , B). G round-co lo r tan, o live 
green, o r b row n; p rim ary  pap illae un ico lo rous, o r 
ligh t-co lo red basally , dark  tipped (largest prim ary 

pap illae ligh t basally , dark  b row n d istally  in all 
specim ens). P air o f  dark  b row n pap illae dorsal to 

each oncopod, one each  side o f  m id -dorsal line 

(m ales on ly ); series o f  jo in ed  d iam onds along 

m id line, la teral ang les in line w ith  oncopods (can 
appear scalloped in  fu lly  d istended specim ens); 

d iam onds ligh ter-co lo red than surround ing in teg
um ent and usually  bordered  by  darker p igm ent; 

laterally  w ith  long itud inal ligh t-co lo red  band  dorsal 
to oncopods, o r w ith  ligh t-co lo red  patches betw een 

oncopods. Pap illae around anal open ing pigm ented 
as fo r rest o f  body. Ventral p igm ent presen t and 

very  pale; w ith  dark  patches ex tend ing from  

oncopods to ventra l organs. Spinous pads tan, o r 

grey. In tegum ent betw een gen ita l and anal openings 
p igm ented  as fo r rest o f  ven trum .

A ntenna l rings. B anded, tan or w ith  tan m ottle 
dorsally  and ventra lly  (trace ventra lly ); dorsal 

band ing  on prox im al ha lf  o f  each antennal ring 

(distal ha lf  ground-co lo r). G reater than 30 antennal



F ig . 6. O o p e r ip a tu s  b ir rg u s, sp. nov.: A , b o d y , d o rsa l v iew , h o lo ty p e  m a le , 1 .1 5  m m  H W E , sc a le  b a r  0 .5 0  m m .

B , b o d y , d o rsa l v iew , p a ra ty p e  m a le , 1 .4 2  m m  H W E , sc a le  b a r  1 m m . C , h e a d , p a ra ty p e  m a le , 1 .4 2  m m  H W E , 

sc a le  b a r  0 .5  m m . O o p e r ip a tu s  c a e s iu s, sp . nov.: D , b o d y , d o rsa l v iew , p a ra ty p e  fe m a le , 1 .07  m m  H W E , sc a le

b a r  0 .5 0  m m . E , b o d y , d o rsa l v iew , p a ra ty p e  m a le , 1.25 m m  H W E , sc a le  b a r  0 .5 0  m m . F, h e a d , p a ra ty p e  m ale , 

1 .2 5  m m  H W E , sc a le  b a r  0 .5 0  m m .



rings in adults; an tennae w ith  repeating  pattern o f  
w ide, narrow , w ide, very narrow  rings; tw o row s 

o f  b ristles on rings (counting  from  d istal to 
p rox im al) 3, 4, 6, 9 and 12; rem ain ing rings w ith 

sing le row  o f  bristles. D ista l 8 -1 0  antennal rings 
w ith sensory  bulbs. Sensory  pads w ith  up to  four 

row s o f  sensilla .

Eyes. E D I m ales 0 .0 9 -0 .10-0 .1 1 ; fem ale  0.11.

H ead  (m ales). M ales w ith  m od ified  pap illae on 

head (ie. d if fer from  rem ain ing  dorsal pap illae). 
M od if ied  pap illae positioned m ediodorsally , an terior 

to eyes. M od ified  pap illar scales pro ject outw ards 

from  central b ristle , appear sp iky (F igs 6C; 7A); 
m od ified  pap illae slightly  en larged; all approx

im ate ly  sim ilar sized, d is tribu ted  even ly  from  

approx im ate ly  level w ith  eyes to  betw een an tennae 

anteriorly.

H ead  (fem ales). Fem ales w ith  no m odif ication  o f 

head pap illae.

In tegum ent. M ales w ith  11, fem ale  w ith  21 pap illae 

coun ted  from  m id-dorsa l line to  junc tion  o f 
oncopod 10. D orsal body pap illae not un ifo rm  size; 

alte rnate p licae w ith  slightly  larger p rim ary  papillae; 

dorsal p rim ary  pap illae sem ic ircu lar; pap illar scales 

ribbed in both  sexes (Fig. 7B , C); la teral prim ary 

pap illae sligh tly  en larged or elongate , w ith  m ore 

prom inent pa ir betw een oncopods in line w ith 
junc tion  o f  oncopods and body.

O ncopods. Som etim es w ith  up to th ree bristles 

on an terio r and posterio r d istal foo t pap illae, 

m edian pap illae w ith  1 -2  bristles.

M ale reproductive tract. G en ital pad  pap illae large 
(sim ilar size to those on rem ain ing ventral in teg 

um ent), d ista l pap illae not fused. P rox im al vasa 
efferen tia  ly ing  close together, paralle l fo r part o f  

the ir length  befo re fusing  to form  vas deferens; 

vas deferens continues anterio rly  from  vasa 

efferen tia fo r a short d istance before loop ing 
posterio rly  tow ard  gonopore.

M ale g lands and  g land pap illae. C rural pap illae 

p resen t on ventra l side o f  oncopods 1 -14 ; crural 

pap illae p ro trude betw een p licae 4 -5  (counting 

from  th ird  sp inous pad). Pap illae sim ilar in  shape 

on all oncopods: sem ic ircu lar prox im ally , tapered 
abruptly, sem ic ircu lar o r cy lindrical d istally ; w ith 

f inely  r ibbed  scales basally , d istally  scales w ith 
d istinct r ibs; sm ooth reg ion surround ing d ista l 

fo ram en ovo id  or lip -shaped, no t ex tend ing to 
pap illa r m arg in  (Fig. 7D -F ). C rural g lands extend

in to  la teral haem ocoel from  oncopods 11-13 ; som e

tim es fo lded back  along length ; rem ain ing  g lands 
confined w ith in  oncopods. A n terio r accessory  g land 

pap illae sem ic ircu lar; fo ram en a longitud inal slit 

(Fig. 7G). A n terio r accessory  g lands short; ly ing 
in la teral haem ocoel, no t ex tend ing  in to  periv iscera l 

haem ocoel; ex tend ing  anterio rly  approx im ate ly  to 

oncopods 14; contents opaque w hite or cream. 

Posterio r accessory  g land fo ram en open approx

im ate ly  m idw ay betw een genita l and anal openings; 
g land fo ram en jo ined  m edia lly  fo rm ing a ‘W ’ shape 
(Fig. 7H ); posterio r accessory  g lands fo lded distally, 

long hook tapered  on ly  sligh tly  to b lun t tip.

Rem arks

The fem ale  con tains w ell-developed eggs in the 

ov iducts. T h is species is m ost sim ilar to O. h isp idus 
a lso  from  south -eastern  NSW . T he tw o species 
are undoubted ly  c losely  related. They d if fer in a 
num ber o f  characters. T he prox im al h a lf  o f  each  

antennal r ing  is banded in O. birrgus, w h ile every 
fourth  an tennal r ing  is banded in O. h ispidus. The 

eyes appear to  be larger in O. birrgus, than in 

O. h isp idus (bearing  in m ind the sm all sam ple  size 
o f  the fo rm er species). Eye d iam eter ind ices range 

from  0 .0 5 -0 .8 0  (n = 6) in O. h isp idus m ales, and 

0 .09 -0 .11  (n = 2) in O. birrgus m ales. R anges for 

fem ales are 0 .0 4 -0 .0 9  (n = 9) and 0.11 (n = 1), 
respectively. In  O. h isp idus m ales, the d istal tips 

o f  the crural pap illae on oncopods 1 -10  are po in ted, 
w h ile none are po in ted in O. birrgus. T he crural 

g lands ex tend ing  in to  the la teral haem ocoel are 

long and som etim es fo lded in O. birrgus, w hile 
they are all re la tive ly  short and stra igh t in 

O. hispidus. D ifferences betw een O. birrgus and 
o ther O operipatus species are show n in Table 2.

H abita t

Specim ens w ere found inside a decom posing log. 

H and co llected  specim ens w ere usually  ly ing  fla t 

and stra igh t w hen f irst exposed.

D istr ibu tion

N ew  South W ales, South E ast Forests NP, 37°01 'S , 

149°23 'E . K now n only  from  the type locality  

(F igs 5B; 8).

E tym ology

T he nam e o f  th is species is derived  from  the 
W iradju ri aborig inal nam e fo r scrub, o r bush, 
birrguu (M cN ico l &  H osk ing 1999) and refers to 

the hab ita t in w hich the species w as found.





O operipa tus caesius, sp. nov.

F igs 5B; 6 D -F ; 9 A -F ; 10

M ateria l exam ined

H o lo ty p e . Cf, V ic to r ia , M t B u f fa lo  N P , t ra c k  to  E u ro b in  

F a l ls , 3 6 ° 4 3 'S ,1 4 6 ° 5 0 'S , 5 0 0 m , l l . i i i .1 9 9 9 ,  co ll. A. R e id  

a n d  R . R o b e rts  (M V  K -7 3 1 8 ).

P a ra ty p e s . V ic to r ia : 6 c f , 3 9 , d a ta  as fo r  h o lo ty p e  (M V  

K -7 3 1 9 ).

O th e r  m a te r ia l  ex a m in e d . V ic to r ia : 1 9 , M t B u f fa lo  NP, 

E u ro b in  F a l ls , 3 6 ° 4 3 'S ,1 4 6 ° 5 0 'E , 5 0 0  m , 8 . iv . l9 9 0 , co ll.

D . B la c k  (M V ); 1 9 , M t B u f fa lo  N P, n e a r  tra i l  en tra nc e  

to  E u ro b in  F a l ls , 3 6 °4 3 'S ,1 4 6 °5 0 'E , 8.iv. 19 9 0 , co ll.

D . B la c k  (M V ).

D iagnosis

P atch o f  b lu ish-g rey  pap illae dorsal to  each 
oncopod and tan patches betw een oncopods. M ales

F ig . 8 . O o p e r ip a tu s  b ir r g u s, sp . nov ., c o l le c t io n  s ite  

(so l id  sq u a re ) . 1000  m  c o n to u r  sh o w n . S ee  F ig . 5B  fo r  

la rg e r  sc a le  m ap  in d ic a t in g  re g io n  sh o w n  here .

w ith no m odif ication  o f  head pap illae. Crural 
pap illae on oncopods 2 -3  and 6 -1 4 ; shape sim ilar 

on all oncopods, sm ooth rim  surround ing d ista l 

fo ram en ovo id  or lip-shaped. A n terio r accessory  
g land fo ram en an ob lique o r transverse slit.

D escrip tion

M easurem ents. H W E  m ales 0 .9 5 -1 .0 7 -1.25 mm  
(n = 7, ho lo type 1.20 m m  H W E); fem ales 0 .9 5 -  

1 .05 -1 .12  m m  (n = 5).

C olor pa ttern (Fig. 6 D , E). G round-co lo r tan, 

g rey ish-b lue, o live green, o r bu ff b row n; prim ary  

pap illae ligh t-co lo red basally , dark  tipped. Series 

o f  jo ined  d iam onds along m id line, la teral ang les 

in line w ith  oncopods (can appear scalloped in 
d istended specim ens); d iam onds ligh ter-co lo red 
than surround ing in tegum ent and usually  bordered  

by darker p igm ent; la terally  w ith ligh t-co lo red 

patches betw een oncopods (tan), and w ith b lu ish- 
g rey  patches dorsal to  oncopods (Fig. 9A ). Pap illae 

around anal open ing p igm ented as fo r rest o f  
body. V entral p igm ent present; w ith  dark  patches 

ex tend ing  from  oncopods to ventra l organs. Spinous 
pads pale yellow , or tan. In tegum ent betw een 

genital and anal open ings p igm ented  as fo r rest 

o f  ventrum .

A ntenna l rings. B anded, tan o r w ith  tan m ottle  

dorsally  and ventrally , o r not banded, ground-co lo r; 
do rsal band ing on prox im al ha lf  o f  each antennal 

ring (distal ha lf  ground-co lo r), w ith every  fourth  

ring p redom inantly  tan (variab le, ventral banding, 

i f  p resent, on every  fourth ring only). G reater than
30 antennal rings in adu lts; an tennae w ith  repeating  

pattern o f  w ide, narrow, w ide, very  narrow  rings; 
tw o row s o f  bristles on rings (counting from  distal 

to p rox im al) 6 , 8 , 10  o r 1 1 ; rem ain ing  rings w ith 
single row  o f  bristles. D ista l 9 antennal rings w ith 
sensory  bulbs. Sensory pads w ith up to 3^1  row s 

o f  sensilla.

Eyes. ED I m ales 0 .0 8 -0 .0 8 -0.10: fem ales 0 .0 7 -  

0 .08 -0 .09 .
H ead  (males). M ales w ith no m odif ication  o f  head

F ig . 7. O o p e r ip a tu s  b ir r g u s, sp . nov.: A , p a tch  o f  m a le  m o d if ie d  h e a d  p a p i l la e, d ra w n  f ro m  sc a n n in g  e le c tro n

m ic ro g ra p h , sc a le  b a r  100  ^ m . B , p r im a ry  p a p i l la , pa ra ty p e  m a le , 1 .4 2  m m  H W E , sca le  b a r  0 .0 5  m m . C , p rim a ry  

p a p i l la  ( le f t)  a n d  se c o n d a ry  p a p i l la  ( r ig h t) , p a ra ty p e  fe m a le , 1 .90  m m  H W E , sc a le  b a r  0 .0 5  m m . D , c ru ra l 

p ap i l la , o n c o p o d  3, h o lo ty p e  m a le , 1 .15  m m  H W E , sc ale  b a r  0 .0 5  m m . E , c ru ra l p a p i l la  o n c o p o d  7 , h o lo typ e  m a le ,

1.15 m m  H W E , sc a le  b a r  0 .0 5  m m . F, c ru ra l p a p i l la  on c o p o d  12, h o lo ty p e  m a le , 1.15 m m  H W E , sc a le  b a r 

0 .0 5  m m . G , a n te r io r  a c c e sso ry  g la n d  p a p i l la , p a ra ty p e  m a le , 1 .42  m m  H W E , sc a le  b a r  0 .0 5  m m . H , p o s te rio r  

a c c e sso ry  g la n d  fo ra m e n , p a ra ty p e  m a le , 1.42 m m  H W E, sc a le  b a r  0 .0 5  m m .



C h a ra cte r  s ta te 0 -  b ir rg u s, . 

sp . nov.

0 .  c a es iu s, 

sp . nov.

O. c e n tu n c u lu s 

R e id

0 .  c o s ta tu s R e id 0 .  h isp id u s R e id

P a p i l la e

su r ro u n d in g  an a l 

o p e n in g

g ro u n d  c o lo r g ro u n d  c o lo r tan g ro u n d  c o lo r g ro u n d  c o lo r

M a le  m o d if ie d  

h e a d  p a p i l la e

sp ik y ab se n t p a r t ia l ly  fu se d  

r id g e s

fu se d  r id g e s sp ik y

F e m a le  m o d if ie d  

h e a d  p a p i l la e ab se n t ab se n t p re se n t p re se n t ab sen t

M a le  d is ta l 

p a p i l la r  sca les

r ib b e d r ib b e d r ib s  p a r t ia l ly  

fu se d

rib b e d r ib b e d

A n te r io r  an d  

p o s te r io r  d is ta l 

fo o t  p a p i l la e  

b r is t le s

. 3 2 1 o r  2 2 1 o r  2

O n c o p o d s  w ith  

c ru ra l p a p i l la e

1 -1 4 2 - 3  a n d  6 - 1 4 6 - 1 4 2 - 3  a n d  6 - 1 4 1 -1 4

C ru ra l sh a p e all s im i la r al l s im ila r a l l  s im ila r sh a p e  d if fe rs , 

so m e  su b c o n ic a l

sh a p e  d if fe rs , 

so m e  p o in ted

A n te r io r  acc e sso ry  

g la n d  p ap i l lae  

fo ram en

lo n g itu d in a l t ra n sv e rse  o r  

o b l iq u e

U -sh a p e d lo n g itu d in a l c u rv e d , sh o rt

A n te r io r  acc e sso ry  

g lan d s* sh o rt lo n g lo n g sh o rt sh o rt

P o s te r io r  a c ce sso ry  

g la n d  fo ra m e n jo in e d se p a ra te se p a ra te se p a ra te jo in e d

T ab le  2. O o p e r ip a tu s D en d y , d is t in g u is h in g  c h a ra c te r  

th e  le v e l o f  o n c o p o d  14.

sta te s . * A n te r io r  a c c e ss o ry  g la n d s  a re  d e sc r ib e d  as  sh o rt

pap illae (ie. pap illae on head  do not d iffer from  
rem ain ing dorsal pap illae) (Fig. 6 F).

H ead (fem ales). Fem ales w ith  no m odif ication  o f 

head pap illae.

In tegum ent. M ales w ith  1 1 -1 3 -1 8 . fem ales w ith 
1 0 -1 2 -1 4  pap illae coun ted  from  m id -dorsal line to 

junc tion  o f  oncopod 10. D orsal body pap illae not 
un ifo rm  size; a lte rnate p licae w ith  sligh tly  larger 
p rim ary  pap illae; dorsal p rim ary  pap illae sem i

c ircu lar; pap illa r scales r ibbed  in both  sexes 

(Fig. 9B , C); la teral p rim ary  pap illae slightly  
en larged or elongate , w ith  m ore p rom inen t pair 

betw een oncopods in  line w ith  junc tion  o f  oncopods 

and body.

O ncopods. Tw o bristles on an terio r and posterio r 

d istal foo t papillae', one bristle on m ed ian  foot 

pap illae.
M ale reproductive tract. G en ital pad pap illae large,

d istal pap illae not fused. P rox im al vasa efferentia 

ly ing  close together, para lle l fo r part o f  the ir length 

befo re fusing to  fo rm  vas deferens, o r separate , do 
no t lie para lle l fo r part o f  the ir length  before 

fusing  to fo rm  vas deferens; vas deferens continues 
anterio rly  f rom  vasa efferen tia  fo r a short d istance 
befo re loop ing  poste rio rly  tow ard  gonopore.

M ale g lands and  g land  pap illae. C rural pap illae 

presen t on  ventra l side o f  oncopods 2 -3  and 6 -1 4  
(pap il lae reduced on oncopods 14); crural pap illae 

p ro trude betw een p licae 7 -8  (counting  from  th ird  
sp inous pad). Pap illae sim ilar in shape on all 
oncopods: sem ic ircu lar prox im ally , tapered  abruptly, 

sem ic ircu lar o r cy lind rica l d istally ; w ith  f inely 
r ibbed scales basally , d istally  scales broad, w ith  

d istinct ribs; sm ooth  reg ion surround ing distal 
fo ram en ovo id  o r lip -shaped, no t ex tend ing  to 
pap illa r m arg in  (Fig. 9D ). G lands ex tend into 

la teral haem ocoel from  oncopods 11-13 ; straight,



O. lep id u s, 

sp. nov.

0 .  n e b u lo su s, 

sp . nov.

O . o v ip a ru s 

(D en d y )

0 .  p o rc a tu s , 

sp . nov.

0 .  p u lc h e l lu s 

R e id

0 .  s i lva n u s , 

sp . nov.

g ro u n d  c o lo r g ro u n d  c o lo r g ro u n d  c o lo r g ro u n d  c o lo r g ro u n d  c o lo r tan

p a r t ia l ly  fu sed , 

sp ik y , m ed ian  

d ep re ss io n

s l ig h t ly  sp ik y p a r t ia l ly  fu se d  

r id g e s

p a r t ia l ly  fu se d , 

r id g es, sp iky , 

m e d ia n  d ep ress io n

fu se d  r id g es ab se n t

u n k n o w n a b sen t p re se n t p re se n t p re se n t ab se n t

r ib b ed r ib s  p a rt ia l ly  

fu sed

r ib s  p a rt ia l ly  

fu se d

r ib b ed r ib b e d r ib b ed

2 1 o r  2 1 o r  2 u p  to  3 u p  to  3 2

2 - 3  a n d  6 - 1 4 1 -3  a n d  6 - 1 4 1 o r  2 -1 4 2 - 3  a n d  6 - 1 4 2 - 3  an d  6 - 1 4 2 -1 4 .  o r  2 - 3  an d  

6 - 1 4

sh a p e  d if fe rs , 

p o in te d  o n c o p o d s 

6 - 8

o n c o p o d s  1 -3  

an d  6 - 1 0  p o in ted ; 

1 1 -1 4  su b c o n ica l

a ll s im i la r a ll s im ila r, 

su b c o n ica l

a ll s im i la r a ll s im ila r, 

su b c o n ica l

lo n g itu d in a l lo n g  cu rv ed U -sh a p e d c u rv e d , sh o rt c u rv ed , sh o rt U -sh ap ed

sh o rt lo n g lo n g lo n g lo n g lo n g

se p a ra te se p a ra te se p a ra te se p a ra te se p a ra te se p a ra te

i f  th e y  d o  n o t e x te n d  a n te r io r ly  b e y o n d  th e  lev e l of  o n c o p o d  14, a n d  lo n g  i f  th ey  e x te n d  a n te r io r ly  b ey o n d

sp. nov. from  the O tw ays, m ale  O. caesius do not 

have m odif ied  head pap illae. T he shape o f  the 
anterio r accessory g land pap illa r fo ram en differs: 
it is U -shaped in  O. silvanus, sp. nov. and straight 
in  O. caesius. T he pap illae surround ing the anal 

open ing are p igm ented  as fo r the rest o f  the body 
in  O. caesius and tan in O. silvanus, sp. nov. 

D ifferences betw een O. caesius and o ther 

O operipatus species are show n in Table 2.

H abita t

In and under ro tting  logs and am ong sieved w ood 
and eucalyp t litter. H and co llected  specim ens w ere 

usually  ly ing  fla t and straight w hen f irs t exposed.

D istr ibution

V ictoria, M t B u ffa lo  NP, E urob in  F alls, 36°43 'S , 
146°50 'E  (F igs 5B; 10). K now n only  from  the

long, no t fo lded. A n terio r accessory  g land pap illae 
low , sem ic ircu la r; fo ram en a transverse, o r ob lique 
slit (Fig. 9E). A n terio r accessory g lands long; 

ly ing  freely  w ith in  periv iscera l haem ocoel; ex tend 

ing anterio rly  approx im ate ly  to  oncopods 11- 12 ; 
con ten ts opaque w hite or cream . P osterio r accessory 

g land  fo ram en open approx im ate ly  m idw ay betw een 
gen ita l and  anal openings; g land  fo ram en separate 
(pap illae not strongly  dem arked  from  surrounding 

ven tra l pap illae) (Fig. 9F); posterio r accessory 
g lands fo lded dista lly, long hook tapered only  

sligh tly  to b lun t tip.

R em arks

T he la teral co lo r pattern , consisting  o f  a patch  o f 
b lu ish-grey  pap illae dorsal to each oncopod and 
tan crescent-shaped patches betw een these, is 

d istinctive in  th is species. I t is c lear in all bu t one 
very  dark  g rey ish-b lue specim en. L ike O. silvanus,



type locality.

E tym ology

T he L atin  specif ic  nam e m eans ‘b lu ish -g rey ’ and 
refers to the co lo r o f  the patch  o f  pap illae above 

the oncopods in  th is species.

O operipa tus lep idus, sp. nov.

F igs 5B; 10; 11A, B ; 12A -F

M ater ia l exam ined

H o lo ty p e . <3, V ic to r ia , G ra n ite  F la t, 9 k m  S o f  M itta  

M itta , b e s id e  O m e o  H w y , 3 5 0  m  N  o f  in te rse c t io n  o f  

O m e o  H w y  an d  W a ls h ’s R d , 3 6 ° 3 5 'S ,1 4 7 ° 2 7 ’E , 3 4 0  m ,

9 .i i i . 1999 , co ll. A . R e id  a n d  R . R o b e rts  (M V  K -7 3 20 ). 

P a ra ty p e . V ic to r ia : le f ,  d a ta  as fo r  h o lo ty p e  (M V

K -7 3 2 1 ).

D iagnosis

M ales w ith  tr iangu lar patch  o f  m odif ied  pap illae 

on head; m odif ied  pap illae in m idd le o f  patch  

partia lly  fused, reduced, sp iky; pap illae on each 

side o f  th is reg ion a lm ost com ple te ly  fused  fo rm ing 
sp iky ridges. C rural pap illae on oncopods 2 -3  

and 6 -1 4 ; pap illae on oncopods 2 -3  and 9 -1 4  

cy lindrical d istally ; pap illae on oncopods 6 -8  

con ical, po in ted  distally. A n terio r accessory  g lands 

short, ex tend ing  anterio rly  to  oncopods 14.

D escrip tion

M easurem ents. H W E  m ales 1 .2 5 -1.31-1 .3 7  mm  

(n = 2, ho lo type 1.37 mm  H W E).
C olor p a tte rn (Fig. 11 A ). G round-co lo r o live green,

F ig . 9 . O o p e r ip a tu s  c a e s iu s, sp . nov.: A , d ia g ra m  to  sh o w  c h a ra c te r is t ic  la te ra l p a tte rn in g , sh a d ed  sp o ts

c o r re sp o n d  to  b lu ish -g re y  p a tc h e s  d o rsa l to  o n c o p o ds  (O ). B , p r im a ry  p ap i l la , p a ra ty p e  m a le  0 .9 7  m m  H WE , 

sc a le  b a r  0 .0 2  m m . C , p r im a ry  p a p i l la , p a ra ty p e  fe ma le  1 .07 m m  H W E , sc a le  b a r  0 .0 2  m m . D , c ru ra l p ap i lla  

o n c o p o d . 7 , p a ra ty p e  m a le , 0 .9 7  m m  H W E , sc a le  b a r  0.0 2  m m . E , a n te r io r  a c c e ss o ry  g la n d  p a p i l la , p a ra typ e  

m a le , 0 .9 7  m m  H W E , sc a le  b a r  0 .0 2  m m . F, p o s te r io r  a c c e sso ry  g la n d  fo ra m e n , p a ra ty p e  m a le , 0 .9 7  m m  H W E, 

sc a le  b a r  0 .0 5  m m .



o r brown; p rim ary  pap illae ligh t-co lo red basally, 
dark tipped. Series o f  jo ined  d iam onds along 

m id line, la teral ang les in line w ith oncopods (can

F ig . 10. C o l le c t io n  s ites : O o p e r ip a tu s  c a e s iu s , sp . nov. 

( la rg e  c irc le ) ;  O . le p id u s , sp . nov. (d ia m o n d ); O. 

n e b u lo su s, sp . nov. ( t r ia n g le s ) , a r ro w  in d ic a te s  ty p e  

lo ca l i ty ;  O . p o rc a tu s , sp . nov . (sq u a re ) . 1000  m  c o n to u r  

sh o w n . S ee  F ig . 5B  fo r  la rg e r  sc a le  m a p  in d ica tin g  

reg io n  sh o w n  here .

appear scalloped in d istended specim ens); d iam onds 

ligh ter-co lo red than surround ing in tegum ent and 

usually  bordered by darker p igm ent; la terally  w ith 
longitud inal ligh t-co lo red  band dorsal to  oncopods 

(not pronounced). Pap illae around anal open ing 

p igm ented as fo r rest o f  body. Ventral p igm ent 
present; dark patches betw een ventra l organs and 

oncopods. Spinous pads pale yellow , or tan. 

In tegum ent betw een gen ita l and anal openings 

p igm ented as for rest o f  ventrum .

A ntenna l rings. B anded, tan or w ith  tan m ottle  

dorsally  and ventra lly ; dorsal band ing on every 
eighth  r ing  (or every  six th i f  very narrow  rings 

not counted), o r on prox im al ha lf  o f  each antennal 

ring  (d ista l h a lf  g round-co lo r). G reater than 30 

antennal rings in adults; an tennae w ith  repeating  

pattern o f  w ide, narrow, w ide, very  narrow  rings; 
tw o row s o f  b ristles on rings (counting  from  d istal 
to p rox im al) 3, 4, 6 , 9 and 12; rem ain ing  rings 

w ith sing le row  o f  bristles. D ista l 11 an tennal rings 

w ith sensory  bu lbs. Sensory pads w ith  up to  six 
row s o f  sensilla.

Eyes. E D I m ales 0 .0 9 -0 .10-0 .11 .

H ead (m ales). M ales w ith m odif ied  pap illae on 
head (ie. d if fer from  rem ain ing dorsal pap illae). 

M od if ied  pap illae positioned m ediodorsally  an terio r 

to eyes, fo rm ing tr iangu lar patch  (F igs 1 IB ; 12A). 

M odif ied  pap illae ex tend ing anterio rly  from  level 

o f  eyes; m odif ied pap illae in m idd le o f  patch  

partia lly  fused, spiky, reduced, fo rm ing a shallow , 
tr iangu lar depression; pap illae on each side o f  this 

reg ion a lm ost com pletely  fused  fo rm ing ridges, 

sp iky (Fig. 12A).

Integum ent. M ales w ith  1 3 -1 4 -1 5  pap illae counted 

from  m id -dorsal line to junc tion  o f  oncopod 10 . 

D orsal body pap illae not un ifo rm  size; a lte rnate 
p licae w ith  m arkedly  la rger prim ary  pap illae; dorsal 

prim ary  pap illae sem ic ircu lar; pap illa r scales ribbed 

in m ales (Fig. 12B); la teral p rim ary  pap illae slightly  
en larged or elongate , w ith m ore p rom inent pair 

betw een oncopods in line w ith junc tion  o f  oncopods 

and body.

O ncopods. Tw o bristles on anterio r and posterio r 

d ista l foo t papillae, one bristle on m edian foot 

papillae.

M ale reproductive tract. G en ital pad pap illae large, 
d ista l pap illae not fused; tan in bo th  specim ens. 

P rox im al vasa efferentia ly ing  c lose together, 
para lle l fo r part o f  the ir length  befo re fusing to 

fo rm  vas deferens; vas deferens continues an teriorly



F ig . 11. O o p e r ip a tu s  lep id u s, sp. nov.: A , b o d y , d o rsa l v iew , h o lo ty p e  m a le , 1 .3 7  m m  H W E , sc a le  b a r  0 .5 0  m m .

B , h e a d , h o lo ty p e  m a le , 1 .30  m m  H W E , sc a le  b a r  0 .5 0 m m . O o p e r ip a tu s  n e b u lo su s , sp . nov.: C , b o d y , d o rsa l

v iew , p a ra ty p e  fe m a le  1 .3 0  m m  H W E , sc a le  b a r  1 m m . D, h e a d , h o lo ty p e  m a le  1 .17 m m  H W E , sc a le  b a r  

0 .0 5  m m . E , h e a d , p a ra ty p e  fe m a le  1 .2 5  m m  H W E , sc a le  b a r  0 .5  m m .



from  paired vasa efferen tia fo r short d istance before 

loop ing  poste rio rly  tow ard gonopore.

M ale g lands and  g land  pap illae. C rural pap illae 

p resen t on ventra l side o f  oncopods 2 -3  and 6 -1 4  
(see R em arks); crural pap illae p ro trude betw een 

p licae 4 -5  (coun ting  from  th ird  sp inous pad). 

Pap illar shape d iffers am ong oncopods: sem i

c ircu lar p rox im ally , tapered  abruptly , sem ic ircu lar 

o r cy lindrica l d istally  on oncopods 2 -3  and 9 -
14 (Fig. 12C, F) or b road  based, sem ic ircu lar 
p rox im ally , tapered  abruptly , conical d istally  on 

oncopods 6 -8  (Fig. 12D, E ); w ith  f inely  r ibbed 
scales basally , d istally  scales w ith  d is tinct ribs; 
sm ooth  reg ion surround ing distal fo ram en ovoid  

o r lip -shaped, not ex tend ing  to pap illa r m arg in 
(Fig. 12F), o r narrow , po in ted, subcon ical (Fig. 

12D, E). G lands ex tend  in to  la teral haem ocoel 

from  oncopods 11-13 ; som etim es fo lded back along 

length; rem ain ing g lands confined w ith in  oncopods. 
A n terio r accessory  g land pap illae low , sem ic ircu lar; 

fo ram en a long itud inal slit. A n terio r accessory 

g lands short; ly ing  freely  w ith in  periv iscera l 

haem ocoel, o r ly ing  in lateral haem ocoel, not 

ex tend ing  in to  periv iscera l haem ocoel; ex tend ing 

an terio rly  approx im ate ly  to  oncopods 14; contents 

opaque w h ite o r cream . Posterio r accessory  g land 
fo ram en open approx im ate ly  m idw ay betw een 
genita l and anal open ings; g land foram en separate , 

c lose together; posterio r accessory g lands fo lded 

dista lly, long hook  tapered on ly  slightly  to  b lun t 

tip.

Rem arks

W hile  the fem ales are unknow n, the m ales clearly  

conform  to  O operipatus and have a sign ificant 
num ber o f  d istinctive featu res that ju stify  the 

descrip tion  o f  O. lepidus at th is tim e. C rural 

pap illae are not v is ib le  on oncopods 2 and 3 in 
the ho lo type and are reduced  on oncopods 2  o f  

the paratype. They are retracted in  both  specim ens. 

T he arrangem ent o f  m odif ied  head pap illae in 

m ales is sim ilar to  O. porcatus, sp. nov., bu t the 
tw o species d if fer in a num ber o f  o ther characters. 

T he an tennal sensory  pads have up to  six  row s o f 
sensilla  in  O. lep idus, w h ile there are on ly  3 -4  

row s in O. porcatus, sp. nov. T he d istal tips o f 

the crural pap illae are all subcon ica l in O. porcatus, 
sp. nov., bu t are po in ted  on oncopods 6 -8  in 

O. lepidus. T he shape o f  the anterio r accessory 

fo ram en is a long itud inal slit and anterio r accessory 
g lands short in O. lep idus, w h ile the g land fo ram en 

is a curved, short slit and the anterio r accessory 

g lands long in  O. po rca tus, sp. nov. T he O. lepidus 

specim ens w ere found under logs w ith  Plani-

pap illus berti R eid  (2000). D ifferences betw een 

O. lep idus and o ther O operipatus are show n in 

Table 2.

H abita t

Specim ens w ere found under decom posing logs. 
H and co llected specim ens w ere ly ing  fla t and 

straight w hen f irs t exposed.

D istr ibution

V ictoria, G ran ite F lat, 36°35 'S ,147°27 'E  (F igs 5B; 

10). K now n on ly  from  the type locality.

Etym ology

T he Latin  specif ic  nam e m eans ‘f in e ’ o r ‘e legan t’.

O operipa tus nebu losus, sp. nov.

F igs 5B; 10; 11C -E ; 13A -G

M ater ia l exam ined

H o lo ty p e . <3, V ic to r ia , 11 k m  E  o f  M e rr i j ig , C a rte rs  H ill 

R e se rv e , 9 5 0  m  a lo n g  C a rte rs  R d  f ro m  M t B u l le r  R d , 

3 7 °0 6 'S ,1 4 6 ° 2 2 'E , 6 4 0  m , 2 0 .x i .1 9 9 9 , co ll. A . R e id  an d  

R . R o b e rts  (M V  K -7 3 2 2 ).

P a ra ty p e s . V ic to r ia : 4c?, 7 9 ,  2  ju v ., d a ta  as fo r  h o lo ty p e  

(M V  K -7 3 2 3 ).

O th e r  m a te r ia l  ex a m in e d . V ic to r ia : 2 9 ,  M e rr i j ig , 4 .v i. 

199 8 , co ll. N . N . T a it an d  D . A . B r isc o e  (M V ).

D iagnosis

M ale head pap illae on ly  sligh tly  spiky, not fused. 

R em ain ing  pap illa r scales r ibbed proxim ally , not 

ribbed d istally  in m ales; r ibbed  in fem ales. Crural 
pap illae on oncopods 1 -3  and 6 -1 4 ; pap illae on 

oncopods 1 -3  and 6 -1 0  con ical, po in ted distally, 
rest b lunt. A n terio r accessory  g land foram en a 
long, slightly  cu rved  slit. A n terio r accessory  g lands 

long.

M easurem ents. H W E  m ales 0 .9 5 - 1 .0 9 -1.20 mm  

(n = 5, ho lo type 0.75 m m  H W E ); fem ales 0 .9 2 -  

1 .28-1 .45  mm  (n = 7).

C olor p a tte rn (Fig. 11C). G round-co lo r grey, 
olive green, o r b u f f  b row n (dark); p rim ary  pap illae 
ligh t-co lo red basally , dark  tipped. Series o f  jo ined  

d iam onds along m id line, la teral angles in line 
w ith  oncopods (can appear scalloped in  d istended 
specim ens); d iam onds ligh ter-co lo red than



F ig . 12. O o p e r ip a tu s  le p id u s , sp. nov.: A , h e a d , p a ra ty p e  m a le , 1 .2 5  m m  H W E , sc a le b a r  0 .5 0  m m . B , p r im a ry

p a p i l la , p a ra ty p e  m a le  1 .25 m m  H W E , sc a le  b a r  0 .0 2  m m . C , c ru ra l p a p i l la , o n c o p o d  3 , p a ra ty p e  m a le  1 .25 m m  

H W E , sc a le  b a r  0 .0 2  m m  H W E . D , c ru ra l p a p i l la , o n c op o d  7 , h o lo ty p e  m a le  1 .37 m m  H W E , sc a le  b a r  0 .0 3  m m. 

E , c ru ra l p a p i l la  o n c o p o d  8, h o lo ty p e  m a le  1.37 m m  H W E , sc a le  b a r  0 .0 3  m m . F, c ru ra l p ap i l la , o n c o p o d  12, 

p a ra ty p e  m a le  1.25 m m  H W E , sc a le  b a r  0 .0 4  m m .



surrounding in tegum ent and usually  bordered 
by darker p igm ent; laterally  w ith  longitud inal 

ligh t-co lo red  band dorsal to oncopods, o r w ith 

ligh t-co lo red  patches betw een oncopods. Pap illae 

around anal open ing p igm ented  as fo r rest o f  body. 
V entral p igm ent present; usually  w ith dark  patches 
ex tend ing from  oncopods to ventral organs. Spinous 

pads pale yellow , or grey ish-b lue. In tegum ent 
betw een genital and anal open ings p igm ented as 

fo r rest o f  ven trum .

A ntenna l rings. B anded, tan or w ith tan m ottle 

dorsally  and ventra lly  (on ly  som etim es ventra lly ), 
o r no t banded, ground-co lo r; dorsal band ing on 

every fourth  ring distal to  and inc lud ing r ing  five, 

o r som etim es a trace o f  band ing on prox im al ha lf  

o f  each antennal r ing  (d istal ha lf  g round-colo r). 
A pprox im ately  30 an tennal rings in adults and 

ju ven iles; an tennae w ith  repeating pattern  o f  w ide, 

narrow , w ide, very  narrow  rings; sing le row  o f 

b ristles on each antennal ring , or tw o row s o f 
b ristles on rings (counting  from  d istal to  prox im al) 

3, 4, 6 , 8 and 11; rem ain ing rings w ith  sing le row  

o f  b ristles. D ista l 9 -1 0  an tennal rings w ith  sensory  

bulbs. Sensory pads w ith up to  th ree row s o f 

sensilla.

Eyes. ED I m ales 0 .0 6 -0 .07-0 .0 8 : fem ales 0 .0 5 -  
0 .07 -0 .09 .

H ead (m ales). M ales w ith m odif ied pap illae on 
head (ie. d if fer from  rem ain ing  dorsal papillae). 

M od ified  pap illae positioned m ediodorsally , an terior 
to eyes, concen trated  medially. M od ified  pap illar 

scales pro ject ou tw ards from  central bristle, appear 

sp iky  (but not p ronounced) (Fig. U D ).

H ead  (fem ales). Fem ales w ith  no m odif ication  o f 
head pap illae (Fig. 11E).

In tegum ent. M ales w ith  1 0 -1 2 -1 3  pap illae counted 
from  m id-dorsa l line to junc tion  o f  oncopod 10 , 

fem ales w ith 1 0 -1 6 -2 4  pap illae counted from  
m id -dorsal line to  junc tion  o f  oncopod 10. D orsal 

body pap illae not un ifo rm  size; a lte rnate p licae 

w ith  sligh tly  larger prim ary  papillae; dorsal p rim ary  
pap illae sem ic ircu lar; pap illa r scales ribbed 

p rox im ally  (m icrocristae w ell defined), not ribbed 

d istally  (m icrocristae fused) in m ales (Fig. 13A); 

r ibbed in fem ales (Fig. 13B); la teral p rim ary  

pap illae slightly  en larged or elongate, w ith  m ore 
p rom inent pa ir betw een oncopods in line w ith 

junc tion  o f  oncopods and body; pap illae around 
anal open ing slightly  larger than those on rest o f  

body (Fig. 13C).
O ncopods. D ista l foo t pap illae each w ith  single

sensory  bristle (usually), o r tw o  bristles on anterio r 
and posterio r d istal foot papillae, one bristle on 

m edian foot papillae.

M ale reproductive tract. P rox im al vasa efferentia 
ly ing c lose together, paralle l fo r part o f  the ir length 

before fusing to fo rm  vas deferens; vas deferens 
continues anterio rly  from  vasa efferen tia fo r a 

short d istance before loop ing  posterio rly  tow ard  

gonopore.

M ale g lands and  g land  pap illae. C rural pap illae 

present on ventra l side o f  oncopods 1 -3  and 6 -  
14; crural pap illae p ro trude betw een p licae 5 -6  

(counting  from  th ird  sp inous pad). Pap illar shape 
d iffers am ong oncopods: b road  based, sem ic ircu la r 

prox im ally , tapered abruptly , conical d istally  on 

oncopods 1 -3  and 6 -1 0  (Fig. 13D, E) o r sem i

c ircu lar prox im ally , tapered abruptly , sem ic ircu lar 

o r cy lindrica l d istally  on oncopo4s 11 -14  (Fig. 
13F); w ith  finely  ribbed scales basally , d istally  

scales w ith d is tinct ribs; sm ooth reg ion su rround
ing d ista l fo ram en narrow, po in ted, subcon ical 

oncopods 1 -3  and 6 -1 0  (Fig. 13D, E ), o r ovo id  

o r lip -shaped, not ex tend ing  to pap illar m argin  on 

oncopods 11-14  (Fig. 13F). G lands ex tend  in to  

la teral haem ocoel from  oncopods 11-14 ; straight, 
short, not fo lded; rem ain ing  g lands confined 
w ith in  oncopods. A nterio r accessory pap illae broad, 
sem ic ircu lar; fo ram en a curved long itud inal slit 

(Fig. 13C). A n terio r accessory g lands long; ly ing 

freely  w ith in  periv iscera l haem ocoel; ex tend ing  

anterio rly  approx im ate ly  to oncopods 11- 12 ; con 

tents opaque w h ite or cream . P osterio r accessory 

g lands open approx im ate ly  m idw ay betw een genital 

and anal openings; g land fo ram en separate , c lose 
together (Fig. 13C); posterio r accessory  g lands 
fo lded distally , short b lun t hook (Fig. 13G).

R em arks

T he O. nebu losus m ale head pap illae are on ly  
slightly  spiky, bu t o therw ise do not d if fer 

sign ificantly  from  the rem ain ing head pap illae. 
O operipatus caesius and O. silvanus, sp. nov.,

m ales do not have m odif ied  head pap illae. 

O operipatus nebu losus d if fe rs from  bo th  these

species in hav ing poin ted, rather than b lun t crural 
pap illae on som e o f  the oncopods, and distal

pap illar scales w ith partia lly  fused ribs in males. 

In addition, O. nebulosus has crural pap illae on 

the f irst pair o f  oncopods, un like O. caesius 
and O. silvanus, sp. nov. The anterio r accessory 
g land foram en is a d is tinct U -shape in O. silvanus, 

sp. nov., but on ly  sligh tly  curved in O. nebulosus. 
D ifferences betw een O. nebu lous and o ther



O operipatus are shown in Table 2. developed eggs in the ov iducts.

Som e o f  the large fem ales con ta ined  w ell- H abita t

F ig . 13. O o p e r ip a tu s  n e b u lo su s, sp . nov.: A , p r im a ry  p a p i l la , p a ra ty p e  m a le , 1 .20  m m  H W E , sc a le  b a r  0 .0 2  m m .

B , p r im a ry  p a p i l la , p a ra ty p e  fe m a le , 1 .25  m m  H W E , fe m a le , sc a le  b a r  0 .0 2  m m . C , v e n tro -p o s te r io r  e n d  of  

p a ra ty p e  m a le , 1 .20  m m  H W E , sc a le  b a r  0 .3 0  m m  (a, an te r io r  a c c e sso ry  g la n d  p a p i l la e ; g , g en ita l  p ad ; p, p o s te r io r  

a c c e sso ry  g la n d  fo ra m e n ) . D , c ru ra l p a p i l la , o n c o p od  3 , h o lo ty p e  m a le , 1 .1 7  m m  H W E , sc a le  b a r  0 .0 4  m m . 

E , c ru ra l p a p i l la , o n c o p o d  7 , h o lo ty p e  m a le , 1.17 mm  H W E , sc a le  b a r  0 .0 4  m m . F, c ru ra l p a p i l la , o n c o p od  . 12, 

h o lo ty p e  m a le , 1 .1 7  m m  H W E , sc a le  b a r  0 .0 4  m m . G , po s te r io r  a c c e sso ry  g la n d , p a ra ty p e  m a le  1 .20  m m  H W E, 

sc a le  b a r  0 .0 2  m m .



U nder logs in dry sc lerophy ll forest.

D istr ibu tion

V ictoria, M errijig  to 11 km  E  o f  M errij ig , C arters 

H ill R eserve, 37o0 6 'S ,1 4 6 °1 5 'E -3 7 o06 'S ,146°22 'E  

(F igs 5B ; 10).

E tym ology

T he Latin  specif ic  nam e, nebulosus, m eans ‘m is ty ’, 

‘c loudy ’ o r ‘d a rk ’, and refers to  the dark  grey  co lor 

o f  th is species:

O operipa tus po rca tus, sp. nov.

F igs 5B ; 10; 14A -C ; 15A -G

M ater ia l exam ined

H o lo ty p e . Cf, V ic to r ia , M t U se fu l S cen ic  R e se rv e , 

14 .5  k m  N  o f  in te rse c t io n  o f  B in n s  R d  an d  M c E v o y s  

T k , 3 7 ° 4 3 'S ,1 4 6 ° 3 1 'E , 7 5 0  m ,, 3 . iv . l9 9 9 , co ll. A . Re id  

an d  R . R o b e r ts  (M V  K -7 3 2 4 ).

P a ra ty p e s . V ic to r ia : 3c f, 8 $ , d a ta  as fo r  h o lo ty p e  (M V  

K -7 3 2 5 ).

D iagnosis

M ales w ith  tr iangu lar patch  o f  m od ified  papillae 

on head; m od ified  pap illae reduced, partia lly  fused, 
som e spiky. C rural pap illae on oncopods 2 -3  and

6 -1 4 , all broad basally , subcon ica l d istally ; sm ooth 
reg ion surround ing crural pap illae fo ram en ex tend 

ing around: rim  to  envelop  d istal m argin . A n terio r 
accessory  g lands long, ex tend ing an terio rly  to 

oncopod 13.

M easurem ents. H W E  m ales 1 .1 2 -1 .2 5 -1.32 m m  
(n = 4, ho lo type 1.30 m m  H W E ); fem ales 1.12— 

1.36-1 .5  m m  (n = 8 ).

C olor p a tte rn (Fig. 14A, B). G round-co lo r grey, 

o live green, o r b row n; prim ary  pap illae light- 

co lo red  basally , dark  tipped. Series o f  jo ined  
d iam onds along m id line, lateral angles in line 

w ith  oncopods (can appear scalloped  in d istended 

specim ens); d iam onds ligh ter-co lo red than sur
round ing in tegum ent and usually  bordered  by 

darker p igm ent; p rom inen t tan or cream  papilla 

on ou ter m arg in o f  la teral ang le o f  d iam onds; tan 
o r cream  pap illae concentrated  tow ard  la teral 

ang le in short crescent (Fig. 14B); la terally  w ith

long itud inal ligh t-co lo red band dorsal to  oncopods, 
o r w ithout pattern , co lo r as fo r rest o f  body. 

P ap illae around anal open ing p igm ented  as fo r rest 

o f  body. Ventral p igm ent p resent; w ith  dark  patches 
ex tend ing  from  oncopods to correspond ing  ventral 

organs. Spinous pads pale yellow , tan, or grey ish- 

b lue. In tegum ent betw een genita l and anal openings 

p igm ented  as fo r rest o f  ven trum .

A ntenna l rings. B anded, tan or w ith  tan m ottle  
dorsally  and ventra lly  (som etim es trace on ly ; not 

all specim ens w ith ventral band ing); do rsal band ing 

on every eighth  ring  (o r every  six th  if  very  narrow 

rings no t counted). G reater than 30 an tennal rings 

in adu lts; an tennae w ith  repeating  pattern  o f  w ide, 
narrow , w ide, very  narrow  rings; tw o row s o f  
b ristles on rings (counting  from  d istal to  p rox im al) 

3, 4, 5, 7, 9 and  rarely  12 and 15 (som etim es 
sing le row  on rings 5 and 7; arrangem ent d iffers 

in sm all specim ens); rem ain ing  rings w ith  single 
row  o f  bristles. D ista l 9 -1 0  antennal rings w ith  

sensory  bulbs. Pads w ith  up to  3 -4  row s o f  sensilla.

Eyes. ED I m ales 0 .0 7 -0 .08 -0 .0 9 : fem ales 0 .0 6 -  

0 .08 -0 .10 .

H ead  (m ales). M ales w ith m od ified  pap illae on 

head (ie. d iffer from  rem ain ing dorsal papillae). 

M od ified  pap illae positioned m ediodorsally , ex tend 

ing anterio rly  f rom  level o f  eyes, fo rm ing tr iangu lar 
patch ; th ree m edian row s o f  pap illae partia lly  fused, 

reduced, ridge-like, fo rm ing a shallow , tr iangu lar 

depression (F igs 14C; 15A ); pap illae on e ither side 

o f  th is reg ion sligh tly  en larged, spiky.

H ead  (fem ales). Fem ales w ith  m odif ied  head 
pap illae. Pap illae fused o r partia lly  fused fo rm ing 

r idges; ridges not as prom inen t as those seen in 

m ales (in larger fem ales only).

In tegum ent. M ales w ith  12—14—15 pap illae, fem ales 
w ith  1 0 -1 4 -1 7  pap illae counted from  m id -dorsal 

line to  junc tion  o f  oncopod 10. D orsal body  pap illae 
not un ifo rm  size; a lternate p licae w ith  slightly  
larger p rim ary  pap illae; dorsal prim ary  pap illae 
sem ic ircu lar; pap illar scales r ibbed in both  sexes 

(Fig. 15B); la teral prim ary  pap illae slightly  en larged 
o r elongate , w ith  m ore prom inen t pair betw een 

oncopods in line w ith junc tion  o f  oncopods and 

body.

O ncopods. Som etim es w ith  up to th ree bristles 

on anterio r and posterio r distal foo t pap illae, one 

bristle on m edian foot papillae.

M ale reproductive tract. G enital pad  pap illae large,



I

F ig . 14 . O o p e r ip a tu s  p o rc a tu s , sp. n ov .: A , b o d y , d o rsa l v iew , h o lo ty p e  m a le , 1 .30  m m  H W E , sc a le  b a r

0 .5 0  m m . B , bod y , d o rsa l v iew , p a ra ty p e  fe m a le , 1 .50  m m  H W E , sc a le  b a r  0 .5 0  m m . C , h e a d , h o lo ty p e  m a le,

1 .30  m m  H W E , sc a le  b a r  0 .5 0  m m . O o p e r ip a tu s  s i lv a n u s, sp . nov.: D , bod y , d o rsa l v iew , p a ra ty p e  m a le ,

1.25 m m  H W E , sc a le  b a r  0 .5 0  m m . E , h e a d , p a ra ty p e  ma le , 1 .4 0  m m  H W E , sc a le  b a r  0 .5 0  m m . F, h e a d ,

p a ra ty p e  fe m a le , 1.25 m m  H W E , sc a le  b a r  0 .5 0  m m .



som e d ista l pap illae fused. P rox im al vasa efferentia 
ly ing  c lose together, paralle l fo r part o f  the ir length 

before fusing  to  fo rm  vas deferens; vas deferens 

continues an terio rly  from  paired vasa efferentia 

fo r short d istance befo re looping poste rio rly  tow ard 

gonopore (Fig. 15C).

M ale g lands and  g land  pap illae. C rural g lands 

p resen t on ventral side o f  oncopods 2 -3  and 6 -1 4  
(greatly  reduced on oncopod 14); crural pap illae 

p ro trude betw een p licae 4 -5  (counting from  third  

sp inous pad). Pap illae sim ilar in shape on all 
oncopods: broad based, sem ic ircu lar, proxim ally , 

tapered  abruptly , subconical d istally ; w ith f inely 

r ibbed  scales basally, distally  scales w ith  distinct 

ribs; sm ooth  reg ion surround ing distal fo ram en 

ex tend ing  around rim  to  envelop d istal margin 
(Fig. 14D -G ). C rural g lands ex tend in to  lateral 

haem ocoel from  oncopods 6 -1 3 ; som etim es fo lded 
back  along length; rem ain ing g lands confined 

w ith in  oncopods. A n terio r accessory  g land pap illae 
low , sem ic ircu lar, sm aller than posterio r crural 

pap illae; fo ram en a slightly  curved, short slit. 

A n terio r accessory  g lands long (Fig. 15C); ly ing 

freely  w ith in  periv iscera l haem ocoel; ex tend ing 
an terio rly  approx im ate ly  to  oncopods 13; contents 
opaque w hite o r cream . P osterio r accessory g land 

foram en open approx im ate ly  m idw ay betw een 

gen ita l and anal openings; g land  fo ram en separate, 

c lose together; poste rio r accessory  g lands fo lded 

dista lly , long hook tapered on ly  slightly  to  b lunt 

tip  (Fig. 15C).

R em arks

T he gonopore o f  one fem ale  specim en w as sw ollen 

d istally  w ith tw o openings. A ll o ther fem ales had 
norm al gonopores w ith  a sing le open ing, so it 
seem s that the fo rm er is an anom alous specim en. 

O operipatus h isp idus, O. lep idus and O. nebulosus 

all have som e crural pap illae that are sm ooth 
d ista lly  around the open ing. In O. po rca tus, all 

crural pap illae are m odif ied, w h ile in  the fo rm er 

three species, on ly  som e crural pap illae are sm ooth 

distally. T he head pap illae o f  m ale O. h isp idus are 
all spiky: un like those o f  O. porcatus. O operipatus 

nebulosus has cru ral pap illae on the f irst oncopod 

pair, and pap illa r scales that r ibbed proxim ally , 

but no t d istally  on the rest o f  the body: un like 
O. porcatus. T he m ale head pap illae also  d iffer in 
these tw o species. D ifferences betw een O. lep idus 

and O. porca tus are g iven in the Rem arks section 

o f  the O. lep idus descrip tion . O ther d if ferences 
betw een these th ree species and O. porcatus, and 

d if ferences betw een O. porca tus and o ther 

O operipatus are show n in Table 2.

H abita t

In  and under rotting logs. H and co llected  specim ens 

w ere usually  ly ing  fla t and straight w hen f irst 

exposed.

D istr ibution

V ictoria, M t U seful Scenic R eserve, 37°43 'S , 

1 4 6 ° 3 rE  (F igs 5B ; 10). K now n only  from  the 

type locality.

E tym ology

T he Latin  specif ic  nam e, porca tus, m eans ‘ridge 
betw een tw o fu rrow s’, and refers to the m odif ied 

head pap illae in th is species.

O operipa tus silvanus, sp. nov.

F igs 5B ; 14D -F ; 16A -E ; 17

M ateria l exam ined

H o lo typ e . Cf, V ic to r ia , O tw a y  R a n g e , 0 .1  k m  S o f  in te r 

se c tio n  o f  Y oung  C k  T k  a n d  P h i l ip s  R d , 3 8 °4 0 'S , 

1 4 3 °3 0 'E , 2 6 0  m , 19.V .1999, co ll. A . R e id  a n d  A . S ka tes  

(M V  K -7 3 2 6 ).

P a ra ty p e s . V ic to r ia : le f ,  19, d a ta  as  fo r  h o lo ty p e  (M V  

K -7 3 2 7 ); 3c f, 1 9 , O tw a y  R a n g e , 6 .5  km  S o f  G e l l ib ran d , 

3 8 ° 3 4 'S ,1 4 3 ° 3 ) 'E , 2 2 0 m , 18.V.1999, co ll. A . R e id  an d  

A . S k a tes  (M V  K -7 3 2 8 ); le f ,  19, O tw a y  R a n g e , 0 .8  k m  

S o f  in te rsec t io n  o f  H e n ry s  R d  an d  S u n n y s id e  R d , 

5 5 0  m , 17.V .1999, co ll. A . R e id  an d  A . S k a tes  (M V  

K -7 3 2 9 ); 19, O tw a y  R a n g e , A ire  C k  c ro ss in g , 3 8 °4 2 'S , 

1 4 3 °2 8 'E , 2 2 0  m , 20 .V .1 999, co ll. A . R e id  an d  A . S ka tes  

(M V  K -7 3 3 0 ).

O th e r  m a te r ia l  e x a m in e d . V ic to r ia : le f ,  G e l ib ra n d ,

3 8 °3 1 'S ,1 4 3 °3 2 'E , .1 9 - 2 3 . i .19 3 2 , co ll. J. C la rk  (M V ); 19, 
F o rre s t, F o s s e t t ’s p ro p e rty , 3 8 ° 3 1 'S ,1 4 3 ° 4 3 'E , 19 .xi i . 1946 

(M V ); 1 ju v ., O tw a y  R a n g e , 6 .5  k m  S o f  G e l l ib ra n d , 

3 8 ° 3 4 'S ,1 4 3 03 1 'E , 2 2 0  m , 2 4 .i i .1 9 9 1 , c o ll. D . B la c k (M V ); 

le f ,  O tw ay  R a n g e , M t S ab in e  3 8 ° 3 8 'S ,1 4 3 ° 4 4 'E , 5 85  m,

8 .ii i. 1986, co ll. M . S. H a rv e y  an d  B . J. S c o tt (M V); 

2 9 ,  B e e c h  F o re st, 3 8 ° 3 8 ’S ,1 4 3 °3 4 'E , 1 1 -1 9 .1 .1 9 3 2 , co ll. 

J . C la rk  (M V ); 1 9 , C h a p p ie  C k , 2 0 .X .1 970  (M V ); le f , 

O tw ay  R a n g e , 3 .5  k m  N  o f  K a w a rre n , 3 8 ° 3 9 'S ,1 4 3 ° 3 4 ’E, 

2 4 .i i .1 9 9 1 , co l l . D . B la c k  (M V ); I d 1, O tw a y  R a n g e , Y oung  

C k  R d , 0 .2  k m  N E  o f  C ia n c io  C k  c ro ss in g , 3 8 °4 0 'S , 

1 4 3 °2 9 'E , 4 2 0  m , 3 .U 9 9 5 ,  co ll. G . M il le d g e  (M V ); 1 $, ; 

A ire  C ro ss in g  T k , 0 .5  k m  N  o f  A ire  R . c ro ss in g , 3 8 °4 0 'S , 

1 4 3 °2 9 'E , 4 2 0  m , 3 1 . i . l9 9 5 ,  co ll. G . M il le d g e  (M V ); l t f ,  

1 9 , O tw a y  R a n g e , A ire  C k  s ite , 2 .x i . l9 7 7 ,  co ll. P. J. M . 

G re e n s la d e  (S A M ); le f ,  O tw a y  R a n g e , B la n k e t B ay , 

3 8 ° 4 9 'S ,1 4 3 ° 4 3 'E , 2 8 .x i .1 9 4 9 , co ll. P. H o g g a r t (M V ); 19, 
C a p e  O tw ay , 3 8 ° 5 1 'S ,1 4 3 ° 3 2 'E , co ll. M r  D ix o n  (M V ).





D iagnosis

Pap illae surround ing anal open ing tan. M ale head 

pap illae no t m odif ied. Pap illar scales r ibbed in both 
sexes. C rural pap illae on oncopods 2 -1 4  (w ith 

pap illae reduced on oncopods 4  and 5), o r 2 -3  
and 6 -1 4 ; all cru ral pap illae b lun t distally. A nterio r 

accessory  g land fo ram en U -shaped.

D escrip tion

M easurem ents. H W E  m ales 0 .8 7 - 1.12-1 .3 8  mm  

( n = l l ,  ho lo type 1.25 m m  H W E); fem ales 1 .25 - 

1 .5 1 -1.90 m m  (n = 11).

C olor pa tte rn (Fig. 14D). G round-co lo r grey ish- 
b lue, tan, o r b row n; prim ary  pap illae ligh t-co lo red 

basally , dark  tipped. Series o f  jo ined  d iam onds 
along m id line, lateral angles in  line w ith  oncopods 

(can appear scalloped in d istended specim ens); d ia

m onds ligh ter-co lo red than surround ing in tegum ent 
and usually  bordered by  darker p igm ent (som etim es 
w ith  pale tan pap illa at la teral m arg in o f  each 

d iam ond); la terally  w ith  long itud inal ligh t-co lo red 

band  dorsal to oncopods and w ith  ligh t-co lo red 

patches dorsal to  oncopods. Pap illae around anal 
open ing  tan. V entral p igm ent present; ventra l 
o rgans pale. O ncopods pa ler than body. Spinous 
pads pale yellow , or grey ish-b lue. In tegum ent 
betw een genita l and anal open ings p igm ented as 

fo r rest o f  ventrum .

A ntenna l rings. B anded, tan, o r w ith  tan m ottle 

dorsally , o r banded, tan o r w ith  tan m ottle  dorsally  
fo r h a lf  antennal length ; dorsal band ing  on every 

fourth  r ing  d ista l to and inc lud ing r ing  five, o r on 

every  e ighth  r ing  (or every  six th  i f  very narrow  
rings no t counted). G reater than 30 an tennal rings 

in  adults; an tennae w ith  repeating  pattern  o f  w ide, 

narrow , w ide, very  narrow  rings; tw o row s o f 
b ristles on rings (counting  from  d istal to  prox im al) 

3, 4 , 6 , 8 and 10; rem ain ing rings w ith  sing le row  
o f  bristles. D ista l 9 antennal rings w ith sensory  

bulbs. Sensory pads w ith  up to fou r row s o f 

sensilla.

Eyes. E D I m ales 0 .0 7 -0 .09-0 .1 1 ; fem ales 0 .0 8 -

0 .11-0 .15 .

H ead  (m ales). M ales w ith  no m odif ication  o f  head 
pap illae (ie. pap illae on head do not d if fer from  

rem ain ing  dorsal papillae) (som e pap illae fused, 

o therw ise not m odif ied) (Fig. 14E).

H ead  (fem ales). Fem ales w ith  no m odif ication  o f 

head pap illae (Fig. 14F).

In tegum ent. M ales w ith  9 -1 2 -1 6 , fem ales w ith 
1 5 -1 7 -2 5  pap illae counted from  m id -dorsal line 

to  junc tion  o f  oncopod 10. D orsal body pap illae 
no t un ifo rm  size; a lte rnate p licae w ith  slightly  

larger prim ary  pap illae; dorsal p rim ary  pap illae 

sem ic ircu lar; pap illa r scales r ibbed both  sexes 
(Fig. 16A, B ); la teral p rim ary  pap illae slightly  
en larged or elongate , w ith  m ore prom inen t pair 

betw een oncopods in line w ith  junc tion  o f  oncopods 
and body, pap illae not reduced  around  anal 

opening.

O ncopods. Tw o bristles on anterio r and posterio r 

d ista l foo t pap illae, one bristle on m edian foo t 

pap illae.

M ale reproductive tract. P rox im al vasa efferen tia 

ly ing  c lose together, para lle l fo r part o f  the ir length 

befo re fusing to fo rm  vas deferens; vas deferens 
continues anterio rly  from  paired  vasa efferen tia 

fo r short d istance only  before loop ing poste rio rly  

tow ard  gonopore (Fig. 16C, D).

M ale g lands and  g land  pap illae. C rural pap illae 

present on ventral side o f  oncopods 2 -1 4  o r 2 -3  
and 6 -1 4  ( if  p resen t on oncopods 4  and /o r 5, crural 

pap illae greatly  reduced); crural pap illae p ro trude 
betw een p licae 6 -7  (counting  from  th ird  sp inous 
pad). Pap illae sim ilar in shape on all oncopods; 
sem ic ircu lar or cy lindrica l p rox im ally , tapered 

slightly  d ista lly , not d iv ided in to  d is tinct basal 
and d ista l reg ions; w ith  f inely  r ibbed  scales basally , 
d istally  scales w ith  d is tinct r ibs; sm ooth  reg ion 

surround ing d ista l fo ram en ovo id  o r lip -shaped,

F ig . 15. O o p e r ip a tu s  p o rc a tu s , sp . nov.: A , h e a d , h o lo ty p e  m a le , 1 .30  m m  H W E , sc ale  b a r  0 .3 0  m m . B , p r im a ry

p ap i l la , p a ra ty p e  m a le , 1.25 m m  H W E , sc a le  b a r  0 .0 2 m m . C , m a le  re p ro d u c tiv e  t ra c t a n d  a s so c ia te d  g land s , 

p a ra ty p e , 1.25 m m  H W E , sc a le  b a r  1 m m  (aag , a n te r ior  a c c e sso ry  g lan d ; e g , c ru ra l g la n d ; p a , p o s te r io r  a c c e sso ry  

g la n d ; sv, se m in a l v es ic le ; t, tes tis ; v d , v as d e fere n s ; v e , v as  e f fe ren s). D , c ru ra l p a p i l la e  o n c o p o d 2 , p a ra ty p e  

m a le  1 .12  m m  H W E , sc a le  b a r  0 .0 4  m m . ' E , c ru ra l  p a pi l la  o n c o p o d  7 , p a ra ty p e  m a le  1 .25 m m  H W E , sc a le  b ar  

0 .0 4  m m . F, c ru ra l p a p i l la  o n c o p o d  7 , s id e 1 v iew , pa ra ty p e  m a le  1 .12  m m  H W E , sc a le  b a r  0 .0 4  m m . G , c rura l 

p a p i l la  o n c o p o d  12, p a ra ty p e  m a le  1 .12  m m  H W E , sca le  b a r  0 .0 4  m m .



F ig . 16. O o p e r ip a tu s  s i lv a n u s , sp. nov .: A , p r im a ry  p a p i l la , fe m a le , 1.45 m m  H W E , sc a le  b a r  0 .0 3  m m .

B , se c o n d a ry  p a p i l la , fem a le , 1.45 m m  H W E , sc a le  b ar  0 .0 3  m m . C , g en ita l  p ad , m a le , 1 m m  H W E , sc a le  b ar  

0 ,5 0  m m . D , m a le  re p ro d u c tiv e  t ra c t a n d  a s so c ia te d  g la n d s , 1.15 m m  H W E , sc a le  b a r  0 .4 0  m m , c ru ra l g la nd s  n o t 

sh o w n  (aag , a n te r io r  a c c e sso ry  g lan d ; p a , p o s te r io r a c c e ss o ry  g la n d ; sv , se m in a l v es ic le ; t, te s tis ; vd , v as d e fe re n s ; 

v e , v as  e f fe ren s ). E , p o s te r io r  a c c e sso ry  g la n d , m ale  1.12 m m  H W E , sc a le  b a r  0 .3 0  m m .



not ex tend ing  to  pap illa r m arg in. G lands extend 

in to  la teral haem ocoel from  oncopods 11-13; 

straight, short, no t fo lded; rem ain ing  g lands con 
fined w ith in  oncopods. A n terio r accessory g land 

pap illae large, sem ic ircu la r; fo ram en a U -shaped 

slit. A n terio r accessory  g lands long; ly ing  freely  
w ith in  periv iscera l haem ocoel; ex tend ing  an teriorly 

approx im ate ly  to oncopods 12 -13 ; contents opaque, 

orange. P osterio r accessory  g land fo ram en open 

approx im ate ly  m idw ay betw een genita l and anal 

open ings; g land foram en separate , close together; 

fo lded distally , long hook tapered  on ly  slightly  to 

b lun t tip  (Fig. 16E).

Rem arks

O operipatus silvanus, like O. caesius and O. 

nebulosus, does not have m odif ied head pap illae 
in m ales. D if ferences am ong these th ree species 

are g iven in the R em arks section o f  O. nebulosus. 
D if ferences betw een O. silvanus and o ther O operi
p a tus are show n in Table 2. Fem ales co llected 

in  O ctober, N ovem ber, D ecem ber and January 

con tained  th ick-w alled  eggs in the ov iducts. The 

body  pattern m ay be ind is tinc t in dark specim ens. 
T h is species has been found w ith  an undescribed 

O operipatellus.

F ig . 17. D is tr ib u t io n  o f  O o p e r ip a tu s  s i lv a n u s , sp . nov. 

(so l id  sq u a res , ty p e  lo ca lity , o p e n  c irc le ). 3 0 0  m  c o n to u r  

sh o w n . S ee  F ig . 6B  fo r  la rg e r  sc a le  m a p  in d ic a t in g  reg io n  

sh o w n  here .

H abita t

In lea f litte r and m oss in eucalyp t and N othofagus 
cunn ingham i forests. Specim ens w ere also  found 

in and under logs and below  tree ferns.

D istr ibution

V ictoria, O tw ay R anges, G elib rand, 38°31 'S ,143° 

3 2 'E —C ape O tw ay, 38 °51 'S ,143°32 'E  (Fig. 17).

Etym ology

T his species is nam ed from  the Latin , Silvanus, 

m ean ing ‘the god o f  w oods’.
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