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Abstract

Tw o m onocelid  species with sim plex copu lato ry  bulbs and post­
pharyngeal ovaries have been found  in E . A ustra lia . O ne of 
them  presents a  com bination  o f  characters not found  in any of 
the know n genera o f  the M onocelididae, and  the new genus 
A can thopseudom onoce lis  is p roposed  fo r it. T he new genus is 
characterized by the presence o f  fo u r stylet-bearing accessory 
organs and by an in ternal vagina; it  is related to  P seudom onoce­
lis. T he o th er species, P seudom onocelis schockaerti n. sp ., is 
characterized by a com plex bursa-vag ina system , and  by a  highly 
m uscular penial o rgan  and m ale an tru m . It is closely related  to 
P. pardii Schockaert & M artens, 1987, from  Som aliland. Tw o 
possibly add itional species o f  the genus P seudom onocelis , not 
found in a m atu re  stage, a re  m entioned . T he new  findings con­
siderably enlarge the know n d istribu tion  o f  the genus P seudo­
m onocelis.

Riassunto

D ue specie di P ro seria ta  M onocelidae con bulbo copu lato re di 
tipo  simplex e ovari postfaringei sono  stati rinvenuti in A ustralia 
orientale. U na di esse presenta  u n a  com binazione di caratteri 
non rinvenuta in alcuno dei generi noti della fam iglia, e viene 
p roposto  per essa il genere A can th o p seu d o m o n o ce lis  gen. nov., 
caratterizzato  dalla  presenza di q u a ttro  organi accessori m uniti 
di stiletto  e di u na  vagina in terna . II nuovo genere è ritenu to  es- 
sere filogeneticam ente a ffin e  a P seudom onocelis. La seconda 
specie {P seudom onocelisschockaerti n. sp.) è cara tterizza ta  d a l­
la presenza di un  com plesso sistem a bursa-vagina, e dall’organo 
copu lato re e d a ll’a trio  m aschile rivestiti da  spesse fibre m us- 
colari. L a specie è s tre ttam en te  a ffin e  a P. pard ii Schockaert & 
M artens, 1987, n o ta  p er la  Som alia . V engono cita te  due u lteriori 
specie, non rinvenute allo s ta to  ad u lto , e possibilm ente attri- 
buibili al genere P seudom onoce lis . Q uesti rinvenim enti allar- 
gono considerevolm ente 1’areale  no to  per il genere P seudo­
m onocelis.

Introduction

The genus Pseudom onocelis M eixner, 1943 (P laty­
helm inthes, Proseriata) is unique within the M ono­
celididae due to the presence o f a copulatory organ 
o f the simplex type, postpharyngeal ovaries, and 
absence o f an accessory (prostatoid) organ. The re­
vision o f Schockaert & M artens (1987) reported five 
species, from  E urope and Som aliland. There is no 
general consensus, however, on the specific distinc­
tion  o f  P. agilis (Schultze, 1851) and P. cetinae 
M eixner, 1943 (see Ax, 1959 and Sopott Ehlers, 
1993).

A study o f  m esopsammic Proseria ta  from  E ast­
ern A ustralia yielded two new species with simplex 
copulatory bulb and postpharyngeal ovaries. One 
o f them  belongs to the genus Pseudom onocelis, 
while the other could not be placed in any monoceli- 
did genus. Two additional species, not found  in the 
adult stage, are m entioned here, in the light o f  the 
scanty knowledge o f diversity and biogeography of 
the A ustralian  Proseriata.

Material and methods

Specim ens were collected in sandy h ab ita ts by scooping up  the 
superficial layer o f  sedim ent. E x traction  o f  the anim als from  the 
sedim ent w as w ith  M gC l2 décan tation  (see M artens, 1984). P re­
servation  techniques routinely ado p ted  for P roseria ta  were used 
(see M artens et a l., 1989a). F or m icroscopical analysis specim ens 
were fixed in B ou in ’s fluid, em bedded in 56°C parap last and 
serial sag itta l sections were cut a t 2 - 4  pm , stained  with M ayer’s 
haem atoxylin  and eosin and m ounted  in Depex.
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P ore  indices, used in the species descrip tions, gi\ e the relative 
distances betw een the m outh  an d  th e  d ifferen t genital pores 
(Karling, 1966): a ,  m outh-vagina; b , vagina-m ale pore; c, m ale 
pore-fem ale pore.

Karyological techniques were as described by Curini-G alletti 
et al. (1989). Relative lengths (r .l. =  length o f  chrom osom e x  
100/to tal length o f  haplo id  genom e) and  cen trom eric indices 
(c.i. =  length o f  sho rt arm  x  100/length  o f  en tire  chrom osom e) 
were obtained  from  m easurem ents o f  cam era lucida draw ings o f 
5 -1 0  m etaphase plates fo r each species. Id iogram s are  based on 
karyom etrical d a ta  presented  in the karyo type fo rm ula: haploid 
genom e absolute length in pm , fundam enta l num ber, relative 
length and  centrom eric  index o f  each chrom osom e; chrom osom e 
nom enclature betw een parentheses (m  =  m etacentric; sm =  sub- 
m etacentric; st =  subte locentric; t  =  acrocentric). T he funda­
m ental num ber (NF) is derived accord ing  to  M atthey (1949) and 
chrom osom e nom enclature follow s Levan et al. (1964).

T he type m aterial is sto red  in the collections o f  the Q ueens­
land  M useum , Brisbane.

Abbreviations used in the figures

a atrium
aao  an terio r accessory organ 
ag atrial glands 
am  atrial m usculature 
aog accessory organ gland 
b bursa
bb  basal bulb
b r  brain
co copu lato ry  bulb
cp com m on (m ale +  vagina) pore
e pigm ented eye-spots
eg eosinophilous gland
ep eversible penis
fd  fem ale duct
fg female g lands
fp fem ale pore
gl gut lumen
in intestine
iv in ternal vagina
m m outh
m a male an trum
m p m ale pore
ms m uscle sheath
ob ou ter bursa
od  oviduct
ov ovary
p  pigm ent
pao posterior accessory o rgan 
pe penis papilla
pg p rosta to id  glands 
ph pharynx
phg pharyngeal glands

rb  resorbiens (inner) bursa 
rm  re trac to r m uscle 
s stylet 
t testis 
vd vaginal duct 
vi vitellaria 
vp \ agina! pore
vs sem inal \es ic le  (vesicula sem inalis)

Species descriptions

Fam . M onocelididae
Gen. Pseudom onocelis M eixner, 1943

Pseudom onocelis schockaerti n. sp.
(Figs. 1, 4A , 5 A -C )

M aterial stud ied . — T w o specim ens serially sectioned (holotype: 
G211672; para type: G211673); ten specim ens observed alive; 
eight specim ens used fo r  karyology.

T ype locality . -  E. A ustra lia , Q ueensland, C a lo u n d ra , Shelly 
B each, high in te rtid a l poo ls; mixed sedim ent: coarse sand  and 
shell g rit w ith low am oun ts o f  silt (A ugust/S ep tem ber 1993).

Etym ology. -  N am ed after P ro f. D r. E. Schock­
aert, for his contribution  to the systematic knowl­
edge o f free-living Platyhelm inthes and fo r his criti­
cal advice on the reconstruction o f  the anatom y of 
this species.

D escription. -  Relatively very large anim als; sec­
tioned specimens are about 2.5 mm long. A nterior 
end rounded , provided with num erous oily drop­
lets. Posterior end rounded, with very num erous 
adhesive papillae. A  brownish pigment band is 
present in fron t o f the statocyst. Two pigmented 
eyespots are present lateral to the statocyst. The 
epiderm is, w ith insunk nuclei, is ciliated except at 
the caudal tip . It is provided all over the body with 
num erous elongated rhabdites (about 15 pm  long). 
Cilia are 5 -  6 pm  long; slightly longer ventrally than 
dorsally. Large glands, whose necks pierce the epi­
thelium , are present ventrally, and , in the posterior 
area o f the body, also dorsally; they are particularly 
num erous at the caudal tip. These glands are 20 to
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40 pm long, ovoid, with a flat nucleated lining and 
a granular eosinophilous content. The pharynx is 
nearly in the  middle o f  the body. It is com paratively 
short and b road . Its external and lum inal epithelia 
are ciliated; its m ost distal tip , where pharyngeal 
glands discharge, is unciliated. The lum inal epi­
thelium  is also unciliated in a narrow  proxim al area, 
adjacent to  the very short oesophagous (about 1/7 
o f  the pharynx  length).

M ale genital organs: N um erous testes (30 -50 ) 
occur in tw o irregular rows in fron t o f the pharynx. 
The copulatory bulb appears nearly globular, 120 
pm long, 110 pm  wide. It consists o f an ovoid semi­
nal vesicle, surrounded by thick muscle layers (with 
inner circular and  outer longitudinal muscles), and 
o f a very m uscular penis papilla. The seminal vesicle 
is lined by an epithelium which is rather th in  prox- 
imally, where the nuclei are irregularly arranged in 
tw o layers. The lum inal border o f the epithelium  is 
distinctly eosinophilous. Distally, the epithelium  is 
high, presum ably g landular, and internally coats 
the penis papilla. The nuclei of these prostatic 
glands lie m ostly laterally to the bulb. The penis 
papilla is large, m ore than  one th ird  the length of 
the copulatory  organ, and is broadly conical in 
shape. It is highly m uscular, with circular fibres on 
bo th  sides, and  a  few inner longitudinal muscles, 
apparently  jo in ing the longitudinal fibres envelop­
ing the bulb. T he male an trum  is narrow  and cili­
ated; it is entirely and hom ogeneously surrounded 
by a thick layer o f retractor muscles. The antrum  
opens to  the exterior through a  male pore.

Fem ale genital organs: Vitellaria extend from  
abou t the level o f  the first testes to  behind the 
copulatory  bulb. Two ovaries lie ventrolaterally be­
hind the pharynx. They are enveloped by a th in  cel­
lular tunica propria. A  very short com m on female 
duct was seen emerging posterodorsally from  the 
ovaries; its place o f insertion with the bursa could 
n o t be discerned. The vagina-bursa system is highly 
elaborated. The bursa  has an inner part, whose lu­
m en is surrounded  mostly by thick, vacuolar walls, 
and which constitutes the resorbiens portion. Its lin­
ing becomes dorsally very th in  and irregular, and 
connections w ith the gu t lum en have been observed. 
This resorbiens bursa com m unicates posteriorly, 
th rough  a wide septum , w ith an  outer part which

has thick, non-vacuolar walls lined with ciliated 
epithelium  and bounded by an outer ring o f circular 
muscles. In  the sectioned anim als, both portions of 
the bursa were filled w ith sperm. From  the outer 
cham ber o f the bursa a long, posteriorly oriented, 
ciliated (cilia length: 7 - 8  pm) vaginal duct orig­
inates. This duct has thick m uscular walls, particu­
larly in its proxim al part, where num erous circular 
muscles are present. The com m on fem ale duct is un ­
ciliated and runs from  the posterodorsal p a rt o f  the 
bursa to the female pore. Its actual connections 
w ith the bursa could not be seen. The female pore 
is surrounded by very num erous glands.

P o re  ratio: c > a > b .

K aryology. -  W ith  3 chrom osom es in its h ap lo id  set. K aryotype 
fo rm ula: 10.2 ±  0.6 pm ; N F =  5; chrom osom e 1: 37.37 ±  2.03; 
45.67 ±  2.10 (m); chrom osom e 2: 37.09 ±  1.69; 40 .52  ±  1.51 
(m ); chrom osom e 3: 25.52 ±  1.04; 10.22 ±  3.46 (t). O ne speci­
m en  had chrom osom e 2 heterom orphic due to  a  pericen tric  in­
version affecting  one o f  the chrom osom es o f  th e  pa ir, which 
resulted  in an acrocentric chrom osom e (Fig. 5C).

Discussion

The new species belongs to the genus P seudom ono­
celis M eixner, 1943 due to  the postpharyngeal posi­
tion  o f the ovaries, the copulatory bulb o f  the sim­
plex type (sensu Karling, 1956), and the absence of 
an  accessory (prostatoid) organ. Am ong the few 
know n species o f the genus (see Schockaert & 
M artens, 1987 for a  revision) it appears to  be m ost 
sim iliar to P. pardii Schockaert & M artens, 1987 
from  Som aliland. The two species have in fact p rac­
tically identical pigm entation, num ber and  arrange­
m ent o f testes, general topography o f  the genital 
organs, and pore ratio . However, they d iffer in 
several characters which justify  the status o f P. 
schockaerti as a distinct species:

(1) P . pardii has epithelial cilia densely packed 
and  sho rt (2 -3  pm), whereas cilia in P. schockaerti 
are longer ( 5 - 6  pm ).

(2) In P. pardii the copulatory bulb is about 95 
pm  wide, with the m uscular wall m uch broader dis­
tally than  proxim ally, form ing a thick broad  penis 
papilla which is no t clearly set off. In P. schockaerti 
the copulatory bulb is slightly larger (110 pm wide),
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Fig. I. P seudom onocelis schockaerti n. sp. : A , general o rgan iza tion  o f  a  live an im al; B , reconstruction  o f  the genital o rgans from  sagittal 
sections.

with the distal m uscular wall no t broadened and 
form ing a well-defined, conical penis papilla. The 
differences are already appreciable in semi-squash­
ed living specimens (cf. Fig. 1A in present paper 
with Schockaert & M artens, 1987: 105, fig. IB).

(3) The m ale antrum  is longer than  wide in P. 
pardii. In this species, m ost retractor muscles of the 
copulatory bulb are attached only to  the proxim al 
part o f  the an trum . O n the contrary , the antrum  is 
much wider th an  long in P. schockaerti, and retrac­
tor muscles are attached to  the whole antrum , form ­
ing an evenly developed thick m uscular wall around 
it. The an trum  is ciliated in P. schockaerti, unciliat­
ed in P. pardii.

(4) Schockaert & M artens (1987) interpreted the 
bursal system of P. pardii as com posed o f two por­
tions: a  m uscular “ horizontal canal” , connected 
ventrally to  the  vaginal duct, and a true bursa, of 
the resorbiens type, posteriorly connected to the 
canal. This basic architecture is very similar to the 
bursa-vagina system found in P. schockaerti. H ow ­
ever, in the last-m entioned species the “ horizontal

canal”  is a  veritable bursa, large and nearly spheri­
cal. B oth o f the tw o sectioned specimens had , in 
fact, sperm  in it, as well as in the resorbiens portion. 
On the contrary, sperm  has no t been observed in the 
“ horizonal canal”  o f P. pardii (see Schockaert & 
M artens, 1987: 106, fig. 2); in that species the canal 
is indeed much m ore elongate and narrow er than 
the “ outer bursa”  o f P. schockaerti. Furtherm ore, 
the “ outer bursa”  and the vaginal duct are ciliated 
in P. schockaerti-, in contrast, the fem ale system is 
wholly unciliated in P. pardii.

No other species o f  the genus Pseudom onocelis 
has a com parable m uscular antrum  or bursa-vagina 
system, nor is the structure know n from  the related 
genus M onocelis Ehrenberg, 1831. These characters 
are here considered as synapom orphies shared by P. 
pardii and  P. schockaerti. The finding o f  closely 
related  species o f interstitial organisms in E. A frica 
and E. A ustralia  has potential biogeographical in­
terest. U nfortunately , the biogeography o f meso- 
psam m ic platyhelm inthes is severely biased by 
paucity o f reports. A t present, two alternative



C ontribu tions to Zoology, 65 (4) -  1995 275

hypotheses can be form ulated: (1) a “ trop ical”  ori­
gin, i.e ., the two species share a com m on ancestor, 
distributed  in (parts of) the Indo-Pacific; (2) a 
“ sou thern”  origin, i.e ., the com m on ancestor had 
a  G ondw anian distribution, and spéciation oc­
curred afte r the break-up o f  G ondw ana. T he find­
ing o f related species o f  the com plex in o ther areas, 
derived or no t from  G ondw ana, w ould be crucial in 
favouring one or the other o f  the hypotheses. In  any 
case, the finding of P. schockaerti in E. A ustralia 
considerably enlarges the known d istribu tion  o f  the 
genus, so fa r only know n from  Europe and Som ali­
land.

P seudom onocelis  sp. A.
(Figs. 4B, 5D)

L ocality . -  Q ueensland, S trad b ro k e  Is., M yora  R eef; h igh  in te r­
tida l, m ixed sedim ent: coral and  shell rubb le w ith silt (Ju ly  1993).

M aterial studied and description. -  One juvenile 
specim en, with two pigm ented eyespots lateral to 
the statocyst and  a brow n pigm ent band  in fron t o f 
the statocyst. The epidermis was provided all over 
the body with num erous elongated rhabdites, and 
large ovoidal glands, similar in shape and  arrange­
m ent to  the previous species. Pharynx short and 
b road , nearly term inal. The specimen was no t sexu­
ally m ature.

K aryology. — W ith  3 chrom osom es in its hap lo id  set. K aryotype 
fo rm ula : 11.9 ±  0 .2  (im; N F  =  6; chrom osom e 1: 40.01 ±  0.97; 
48.05 ±  0.01 (m); chrom osom e 2: 34.30 ±  0.62; 44.19 ±  2.73 
(m ); chrom osom e 3: 25.69 ±  1.58; 35.74 ±  3 .32 (sm ).

R em arks. -  The specimen was identical to  juvenile 
P. schockaerti. The karyotype, however, is suffi­
ciently d ifferent to w arran t a distinct species status. 
In  particu lar, chrom osom es 1 and 2 are nearly iden­
tical in size in P. schockaerti, whereas they are dis­
tinctly d ifferent in Pseudom onocelis sp. A. C hro­
m osom e 3 is acrocentric in P. schockaerti, subm eta- 
centric w ith a very high index in Pseudom onocelis 
sp. A . Genom e length is also different. The m agni­
tude  o f  karyotype d ifferentiation am ong the two 
species is com parable to th a t found  am ong elec- 
trophoretically  and reproductively tested sibling

species o f the Pseudom onocelis ophiocephala  
(Schmidt, 1861) complex (Curini-G alletti, in prep.). 
W hether or not a sibling com plex o f brow n-pig­
m ented Pseudom onocelis is also present in A ustra­
lian waters rem ains to  be studied; at least juveniles 
o f  the two species appear m orphologically indistin­
guishable.

Pseudomonocelis ? sp. B 
(Figs. 2F, 4C, 5E)

Locality . -  Q ueensland, H eron  Is ., in f ro n t  o f  the heliport, 
a b o u t 1 m deep in silty sedim ents (O ctober 1993).

M aterial studied and  description. -  Anim als very 
small (less than  1 m m  long in living extended condi­
tions), slender and agile, with a bright pink (in 
reflected light) or brow nish (in transm itted  light) 
pigment band in fron t o f  the statocyst, and two pig­
m ented eyespots lateral to the statocyst. Large 
rhabdites present all over the body, and an elon­
gated pharynx in the m iddle o f the body.

All six specimens studied were im m ature in the fe­
male line. One specimen m ature in the male line had 
three testes, and a very small copulatory  organ, with 
an apparently back war dly oriented, elongated penis 
papilla.

Karyology. -  W ith  3 chrom osom es in its hap lo id  set. K aryotype 
fo rm ula : 10.7 ±  0.8 pm ; N F =  5; chrom osom e 1: 37.87 ±  1.78; 
45.85 ±  2.12 (m); chrom osom e 2: 33.57 ±  1.98; 45.84 ±  2.71 
(m); chrom osom e 3: 28.55 ±  1.56; 20.99 ±  2.34 (st).

Rem arks. -  Though relatively com m on in the h a r­
bour of H eron Is., none of the specimens found was 
sufficiently m ature to allow a form al description, 
and  placem ent in the genus Pseudom onocelis, sug­
gested by pharynx position, has to be considered as 
provisional. However, the species is clearly distinct 
from  any other m onocelidid species know n, due to 
its peculiar pigm entation and karyotype.

Acanthopseudom onocelis gen. nov.

Diagnosis. -  M onocelididae with an in ternal vagina 
and a com m on atrium . W ith four lateral stylet-
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bearing accessory organs, symmetrically arranged 
between the  com m on pore and the female pore.

Type species (by m onotypy). -  A . m irabilis n. sp.

Etym ology. -  The genus nam e is coined on the 
generic taxon  Pseudom onocelis and  refers to the 
presence o f  stylet-bearing accessory organs (from  
the G reek acanthos =  spine); it is feminine.

Acanthopseudom onocelis mirabilis n . sp.
(Figs. 2 A - E ,  3, 4D , 5 F -H )

M aterial stud ied . -  Five specim ens serially sectioned (holotype: 
G211674; para types: G 211675-8); tw o specim ens p repared  as 
w hole m o u n ts  (G 211679-80); fo u r  specim ens used fo r  kary ­
ology.

Type locality . -  E . A ustralia , Q ueensland, H ero n  Is ., in fron t 
o f  th e  h e lip o rt, ab o u t 1.5 m deep in m ixed sedim ent (very silty 
coarse san d  an d  gravel) (O ctober 1993).

Etym ology. — The specific epithet mirabilis (from  
the L atin , meaning “ adm irable” ) refers to the 
striking features o f  the species (arrangem ent of 
stylets, pigm entation, etc.).

D escription. -  Sectioned specimens are about 
1 mm long. A nterior end rounded, provided with 
oily droplets. Several irregular, transversally elon­
gated pigm ent spots are present in fro n t o f the 
statocyst. They are very variable in num ber and 
shape am ong the specimens examined, and vary 
from  fo u r, m ore or less parallel, narrow  bands to 
num erous irregular dots, variously arranged and 
fused. These pigm ent dots are grey in transm itted  
light, shiny white in reflected light. Lateral to  the 
statocyst, tw o pigm ented eyespots are present. 
Posterior to  the eyes, over the brain  area, num erous 
small pigm ent dots are present, similar in colour to 
the eyespot pigm ent. The central tissue o f  the brain 
(neuropilem ) is surrounded  by num erous nuclei; 
anteriorly , it abuts the statocyst. Posterior end 
rounded, w ith adhesive glands. The epiderm is, with 
insunk nuclei, is ciliated except a t the caudal tip . All 
over the body  the epidermis is provided with 
num erous elongated rhabdites (about 5 — 10 pm

long), which are m ore densely arranged in  the 
cephalic and caudal regions. Cilia range 3 .5 - 4  pm 
in length; they are  slightly longer ventrally than 
dorsally. T he pharynx is situated in the  second half 
o f  the body. Its epithelium  is devoid o f cilia at its 
m ost distal tip  (a very small area where pharyngeal 
glands discharge) and  on its inner proxim al th ird . 
In  the innerm ost proxim al quarter, the lum inal 
epithelium  is high and  devoid o f  cilia (oesophagus). 
Beneath both  outer and  inner epithelia, an outer 
layer o f  longitudinal muscle fibres and an  inner lay­
er o f  circular muscles are present. The circular m us­
culature on the ou ter side o f the  pharynx attenuates 
distally.

M ale genital organs: N um erous testes (about 30) 
in fro n t o f  the pharynx. The copulatory  organ , of 
the  simplex type, is nearly globular, about 50 pm 
wide, 33 pm  high. Its m uscular wall is irregular in 
thickness (varying 4 .5 -8  pm ) and  is form ed by in ­
ner circular and  outer longitudinal muscles. The 
bulb contains an ovoidal seminal vesicle, lined with 
a  th in  nucleated epithelium . Distally, this epithe­
lium  form s the prosta tic  glands, whose nuclei lie 
outside the bulb. The distal portion  o f  the bulb is 
inverted, form ing a long eversible penis, w hich has 
very th in  and  probably unciliated walls. The male 
copulatory  organ protrudes in to  the com m on a tri­
um  (see also below), which is ciliated. T he atrium  
is asym m etrical and  widens m ostly anteriorly, 
where the in ternal vagina is present. T he atrium  is 
surrounded by thick muscle layers, particularly  in 
its distal part. These muscle layers m ostly consist of 
strongly developed retractor muscles, attached to 
the bulbus. The atrium  opens to  the outside through 
a  wide pore. N um erous elongated a tria l glands are 
present, whose outlets are ju s t proxim al to  the  pore.

Accessory (prostatoid) organs: M ost specimens 
(nine ou t o f eleven) had  fou r sym m etrically ar­
ranged accessory organs. There are tw o an terior ac­
cessory organs, located lateral to the male copula­
to ry  organ, and  two posterior ones, located be­
tween the copulatory bulb and  the fem ale pore. 
Tw o specimens, which m ight have not been fully 
m ature, had  only the posterior pair. The accessory 
organs consist o f  a  basal bulb with a stylet. The 
bulb (larger in the  posterior pair) is surrounded by 
a  thick m uscular wall, and contains a granular



C ontributions to  Zoology, 65 (4) -  1995 277

lOgm
D,E

br

ov

od

phg

phg
-ph

ph

COov

aao
pao co

co
aao

pao

Fig. 2. A - E ,  A canthopseudom onoce lis m irabilis g . et sp . n .:  A , general organ ization  o f  a  live anim al; B, details o f  th e  cephalic region; 
C , general organ ization  o f  th e  genital organs from  live anim als; D , an te rio r accessory stylet; E , poste rio r accessory stylet.
F , P seudom onocelis  ? sp . B: general o rgan iza tion  o f  a  live anim al.

eosinophilic secretion, produced by cells whose 
bodies lie outside the bulb. The stylets are gu tter­
shaped and extremely elongate: in the an terio r pair 
they are longer (about 90 pm  in length) and  curved 
a t the  top; in  the posterior organs they are shorter 
(about 60 pm ) and straighter. The stylet bases lie 
w ithin the bulb. The stylets are enclosed fo r m ost o f 
the ir length by a  closely fitting  m uscular sheath 
w hich attenuates distally, disappearing in the m ost 
distal portion . Neither in living specimens n o r in 
sections could the presence o f  accessory organ 
pores be ascertained. The stylets end in an  area o f 
fibrous tissue, leading to  a  tiny  in terrup tion  o f  the 
basal lam ina. The anterior pair ends ju s t anteriorly 
o f  the  atrial pore; the posterior ones alm ost midway

between the atrial pore and  the fem ale pore.
Fem ale genital organs: Two ovaries ventrolater- 

ally posterior to  the pharynx. They consist o f  up to 
seven oocytes in one row , w ith the oldest ones 
placed posteriorly , surrounded by a th in  cellular 
tunica p ropria . V itellaria extend from  just in front 
o f  the first testes to  the roo t o f  the pharynx. The 
tw o oviducts are very short and  fuse in fro n t o f  a 
large bursa. This bursa, th a t is o f the resorbiens 
type, is lined with a  high nucleated epithelium , and, 
particularly  in its an terior half, consists o f  very 
num erous interconnected vacuoles, resulting in a 
som ew hat spongy structure. Some o f  the vacuoles, 
as well as the posterior larger cavity, contain sperm . 
The bursa is connected to  the atrium  w ith a  very
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Fig. 3. A can thopseudom onoce lis m irabilis  g. et sp . n .,  reconstruction  o f  th e  genital o rgans fro m  sagittal sections: A , m edio la tera l plane; 
B, m edian  plane.

short ventroposterior internal vagina. The com m on 
fem ale duct is dorsal to the bursa, and, at least in 
the portion  overlying the anterior ha lf o f  the bursa, 
its walls are vacuolar and irregular, with num erous 
trabeculae and lacunae connecting the duct to  the 
bursa vacuoles. A nteriorly, the duct could be fo l­
lowed till the level o f the ovaries. In a few areas, the 
dorsal walls o f the duct are in contact with the gut 
lum en, and , due to  irregularity o f  the duct lining, 
connections are probably present. Posteriorly , the 
unciliated epithelium o f the duct progressively be­
comes a norm al, complete epithelial lining. The fe­
male duct is connected to the outside th rough the 
fem ale pore, surrounded by fem ale glands.

Pore ratio : a >  > c .

K aryology. -  W ith 2 chrom osom es in its hap lo id  set. K aryotype 
fo rm ula: 5.3 ±  0.3 pm ; N F = 4; chrom osom e 1: 62.17 ±  3.68; 
42.92 ±  1.63 (m); chrom osom e 2: 37.83 ±  3.68; 46.16 ±  1.22 
(m).

Discussion

Recent nucleotide sequence da ta  no longer support 
the traditional subdivision o f the M onocelididae 
in to  the M inoninae Karling, 1978 (including genera 
w ith stylet-bearing accessory organ), and  the 
M onocelidinae M idelburg, 1908 (w ithout accessory 
organ). On the  contrary , this approach  revealed 
th a t (1) species with a  simplex type o f copulatory 
bulb (cf. Karling, 1956) are closely related, and
(2) the presence o f an  accessory organ has to be 
considered as a plesiom orphic feature fo r the 
M onocelididae (Litvaitis et a l., in prep.).

Stylet-bearing accessory organs are found  in the 
genera Peraclistus Steinbock, 1932, Ectocotyla  
H ym an, 1944, M inona  M arcus, 1946, Preminona  
Karling, 1966, D uplom inona  Karling, 1966, Pseu­
dom inona  Karling, 1978, and  D uploperaclistus 
M artens, 1983. Am ong them , a simplex type of 
copulatory bulb is found  only in the genera Pera-
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Fig. 4. Id iogram s (based on  relative lengths) representing  the 
hap lo id  sets o f  P seudom onocelis schockaerti sp. n . (A), P seudo­
m onocelis  sp. A (B); P seudom onocelis  ? sp . B (C); A c a n th o ­
pseudom onocelis m irabilis g. e l sp. n. (D).

olistus, M inona, and E ctocotyla. Only the latter 
genus comprises species w ith postpharyngeal 
ovaries. However, Ectocotyla  species have the 
pharynx ju st behind the brain , w ith inverted m us­
cular fibres (i.e., with an outer circular muscle layer 
and  an inner longitudinal muscle layer) com pared 
to  all other M onocelididae, a postpenial external 
vagina, and 6 chrom osom es in their haploid set 
(Fleming & Burt, 1978). In  all the genera mentioned 
above only one accessory organ is present, located 
medially, generally posterior to  the copulatory 
bulb, and provided with a clear external pore 
(sometimes secondarily fused with o ther genital 
pores). A n exception is form ed by M inona gemella 
Ax & Sopott-Ehlers, 1985, which has tw o accessory 
organs (one in fron t and one behind the copulatory 
organ). The stylet is usually short and pen-nib 
shaped. Out o f the num erous species o f the group, 
only M inona hastata  M artens & Curini-G alletti, 
1989 and M . stim ula  Ax & Ax, 1977 have a needle­
like stylet, com parable to  the new species. The ac­
cessory organs of the new species, however, present 
clearly derived characters, such as their num ber 
(four), lateral position, and absence o f  an external 
pore. In  particular, this la tter feature  m ight even 
raise questions w hether these structures are indeed 
hom ologous to  the accessory organs found  in the 
o ther stylet-bearing species. N um ber and position 
o f the accessory organs, shape o f  stylets, and ab­
sence o f an external pore are apom orphies fo r the 
new species.

W ithin the M onocelididae, postpharyngeal ova­
ries, m edioposterior pharynx with circular muscle 
fibres underlying longitudinal fibres, and simplex

«  * • * *

r-

> *
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* *

G *  - -A - ■*. H

Fig. 5. A - F :  sperraatogonial m itoses. A - C ,  P seudom onocelis  
schockaerti n . sp . (C  =  anom alous specim en (see text fo r  expla­
nation ); arrow s po in t to he terom orphic  p a ir 2); D , P seudo­
m onocelis  sp . A ; E , P seudom onocelis  ? sp . B; F , A ca n th o p seu ­
dom onocelis m irabilis g. et sp . n .; scale b a r  A - F  =  5 pm . 
G - H :  accessory (p rosta to id ) o rgans o f  A . m irabilis  g. et sp. n. 
G , an te rio r accessory o rgan; FI, p o ste rio r accessory o rgan ; scale 
b a r  G - H  =  20 pm .

copulatory  bulb are only found in the genus Pseu­
dom onocelis. However, this genus contains species 
w ithout an accessory stylet, and  with an external 
vagina (cf. Schockaert & M artens, 1987). F urther­
m ore, all know n Pseudom onocelis  species have a 
karyotype with three chrom osom es in their haploid 
set and a large haploid genom e length (present 
paper, and unpublished data). The new species has 
n =  2, and a  very small haploid genom e length, 
about ha lf the value found in Pseudom onocelis spe­
cies. The reduction from  the basic num ber for the 
M onocelididae n =  3 (cf. M artens et a l., 1989b) is 
due to a R obertsonian m echanism  o f  chrom osom e
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fusion and is an apom orphy fo r the new species. 
A dditional species with a  simplex copulatory  bulb 
that are karyologically know n belong to the genera 
M onocelis and M inona. They m ostly present large 
(about 10 pm) genome length (see Curini-G alletti, 
1991; Curini-G alletti & C annon, in press; M artens 
& Curini-G alletti, 1987). The sm all genom e length 
value as found in the new species m ight thus be 
another apom orphy fo r it.

The com bination o f derived characters present in 
the new species (vagina in terna, fou r stylet-bearing 
accessory organs lacking an external pore, two chro­
mosomes in the haploid set, sm all haploid genome 
length) are not found in any o ther m onocelidid 
genus. The erection o f the new genus is therefore 
justified.

Based on the position o f the ovaries and the 
pharynx, and on the bulb structure, the new genus 
appears to be related to  Pseudom onocelis.
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