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A BSTRA C T

H undred and th irteen  specimens of Desmoscolex, belonging to  fourteen 
species, were found in samples from  Yonge Reef, Nym phe Island and 
Lizard Island  (Great B arrier Reef, A ustralia). Among them  D. granulatus 
n. sp., D. laevis Kreis, 1926 and D. m inutus Claparède, 1863 are described.

A new nam e, D. paralaevis n. sp. is proposed for the specimens described 
as D. laevis by  Lorenzen (1971). The diagnosis of the genus is emended 
by considering the  in ternal structures such as the  oesophagus and oeso­
phago-intestinal junction.

IN T R O D U C T IO N

Since Schepotieff (1907), the  au tho r of th e  fam ily Desmosco­
lecidae, all the  o ther nem atologists, including recent workers as 
Timm (1970) characterise th e  different genera in th is  fam ily by  
th e  striking stru c tu re  of th e  body rings.

The genus Desmoscolex Claparède, 1863 is characterised by  
th e  presence of prom inent outstanding  cuticular annules, covered 
w ith  concretion particles and separated  by  clear annulated  
interzones; the  presence of subdorsal and subventra l setae and 
by  a term inal ring bearing a pair of setae.

According to  Lorenzen (1969) the  s tructu re  of th e  body rings
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alone is no t sufficient for establishing th e  relationships among 
th e  genera. H e considers th e  arrangem ent of th e  som atic setae 
as more im portan t. In  th e  typical species (with 17 annules) 
8 pairs of subventra l and  9 subdorsal pairs of som atic setae 
are present, arranged in  a characteristic and  constan t way. In  
th e  o ther species, however, th is p a tte rn  varies according to  the 
species. The constan t occurrence of a pair of subdorsal setae 
on the  term inal ring is considered to  be of phylogenetic im por­
tance (Lorenzen, 1969).

U ntil now th e  genus Desmoscolex has been diagnosed exclu­
sively on th e  basic of ex ternal and cuticular structures. In  this 
s tudy  an a tte m p t is m ade to  im prove th is situation  by  including 
in ternal s tructu res considered to  be of m ajor im portance such 
as th e  oesophagus and  oesophago-intestinal junction.

M A TE R IA LS A N D  M E T H O D S

Among a large num ber of sam ples collected from The G reat 
B arrier Reef, th e  following contained specimens of Desmoscolex :

1. N ym phe Island  : shallow gully am ong Cyanophycea and 
Foram inifera, under and  between stones and among the  fine 
coral debris around Halimeda, on 24 Septem ber 1967 :

Sam ple 1 : algae on stones
Sample 2 : am ong fine coral debris around Halimeda
Sample 3 : betw een algae and Foram inifera.
The th ree  sam ples were only few m eters ap a rt and  were all 

fixed w ith  cold form alin 5 % ; 71 individuals were found, belong­
ing to  7 different species.

2 . Y ongeR eef : sandy pa tch  on th e  reef flat, 2 Septem ber 1967 
(4 secimens belonging to  1 species) and  channel, 1 km  behind 
Yonge R eef a t  a d ep th  of 35 m on 28 Septem ber 1967 (27 spe­
cimens belonging to  7 species).

Sam ples from reef fiat (fixed w ith  ho t FA4 : 1 or cold form alin
5 %)•

Samples from channel (fixed w ith  T A F  or cold form alin 5 %).
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3. L izard Island  :

a) 800 m w estw ard from th e  island, 21.5 m deep, sandy bo ttom  
covered w ith  a layer of silt and  rich in  Foram inifera on 
12 Septem ber 1967. Specimens fixed w ith  h o t FA4 : 1.

b) sand betw een Halimeda, 20 m deep on 14 Septem ber 1967, 
fixed in to to  w ith  form alin 5 %.

Together eleven specimens, belonging to  5 different species. 
A ltogether 113 specimens belonging to  14 different species.

Nem atodes were either ex trac ted  im m ediately after sam pling 
and fixed w ith  ho t fixative (Form alin 5 %, FA4 : 1, TAF) or 
bulk  sam ples were fixed in to to  w ith  cold form alin 5 %. N em a­
todes from th e  bulk  sam ples were ex trac ted  in the  laboratory  
by décantation  m ethod or by  th e  centrifugal-flotation technique 
(Jenkins, 1964; De Grisse, 1969). The specimens were m ounted 
in dehydrated  glycerin by th e  short m ethod of De Grisse (1965).

Genus D E S M O S C O L E X  Claparède, 1863

M O R PH O LO G Y

Annulation

The cuticle bears large annules, commonly called concretion 
annules or m ain rings, which p ro tude outw ard from  the  body. 
This pseudosegm entation caused Claparède (1863) to  re la te 
Desmoscolex to  annelids.

In  counting the  num ber of rings i t  is custom ary to  exclude 
the  head, even when it is as darkened or concretized as the  body 
rings, b u t to  include th e  tailcone or endring.

The large concretion rings are separated  by interzones bearing 
sm aller annules. The relative d istance betw een m ain rings is 
considered a specific character, b u t also depends to  some ex ten t 
on th e  contraction of th e  body, as m ay be seen in ventra lly  
b en t specimens. The num ber of inter-ring annules is in Des­
moscolex also a specific character, b u t it  varies in different p arts  
of the  body, being sm aller in the  an terior and posterior p a rts  of
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th e  body. These la s t tw o characters are only of secondary 
im portance.

The cuticle continues a t  th e  level of th e  concretion rings as 
2 or 3 som ew hat deform ed annules, sim ilar to  those of the 
in terzone; th ey  are d istinct in those species where th e  m ain 
rings are composed of fine granular m aterial and have a regular 
outline. Due to  th e  g ranu lar inclusions w ith in  th e  large rings and 
th e  concretion partic les of varying sizes adhering to  the  outside, 
th e  body is often very  opaque. In  specimens in  which one or 
more of th e  rings have partia lly  peeled off from th e  body, a 
m edian row of pegs (e.g. D. laevis', D. granulatus n. sp.) or two 
transverse rows of tin y  spines bordering th e  m ain ring anteriorly  
and  posteriorly, are visible. In  D. vanoyei De Coninck, 1943, 
th e  au th o r in terp re ts  them  as pores, whose probable function is 
to  discharge a cem enting fluid to  th e  outside of th e  body. In  
some Desmoscolex species (e.g. D. laevis), fine spines can be seen 
as a band  in  th e  center of th e  interzone annules, and in m any 
cases th ey  are obscured by  fine granular or concretion bands 
which have developed around th em ; th ey  m ay be present only 
on annules of th e  extrem e an terior and posterior regions (e.g. 
D. velifer).

According to  Tim m  (1970) concretion rings are n o t bu ilt up  
solely of concretion partic les b u t th e  m ain substance is an 
in terna l g ranu lar com ponent which is typ ical for each species. 
The cuticle consists of two m ain layers separated  by  a cavity  
which is considerably wider a t  th e  m ain rings th an  between 
them  (Chitwood & Chitwood, 1950).

W hether th e  n a tu re  of th e  concretions on the  outside of the  
rings changes w ith  different kinds of sedim ent or w hether they  
are characteristic for a species is difficult to  determ ine w ithout 
experim entation. According to  Tim m  (1970) a few species from 
widely separated  geographical areas show a rem arkable un i­
form ity  of appearance. On th e  o ther hand  specimens of th e  same 
species found in L izard Island  and Yonge Reef, show a great 
difference in th e  am ount, coarseness and colour of the  concretion 
particles.
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Head

The head  is well off set from  the  body. I t  is usually  rounded 
in lateral view b u t assum es a different form dorsoventrally  due 
to  a slight la tera l flattening. Cuticularization of th e  head  m ay 
be very  th ick . The an terior region som etimes protudes (D . n .sp .i 
will be described in a following paper); its  shape is tru n ca te  or 
rounded, bearing 6 d istinct lips, each w ith  one labial papilla 
(e. g. D. laevis). There are rugae or short pegs a t  th e  extrem e 
anterior end in some species (e.g. D. laevis).

Cephalic setae

Most species of Desmoscolecidae have four pedunculate or 
non-pedunculate subm edian cephalic setae ; b u t these are lacking 
in D. nematoides Greeff, 1869, D . rostratus T im m , 1970, I), n .sp .i 
Sometim es th e  setae are located a t  th e  extrem e an terior end 
(e.g. D. leptus).

The cephalic setae m ay or m ay no t be of the  sam e construction 
as th e  som atic setae. O ften th ey  are of th e  hollow tu b u lar ty p e  
and  jointed.

Somatic setae

All th e  som atic setae of th e  different Desmoscolex species we 
found, were of th e  hollow tu b u la r type. They consist of a larger 
shaft inserted  on a pro tuberance of th e  cuticle of th e  m ain ring. 
This base is hollow and  contains a narrow  central canal which 
ex tends th roughout th e  shaft and continues beyond it for a 
short distance. In  the  subventra l setae th e  central canal ends 
in  an acute t ip ; in the  subdorsal ones th e  tip  is spa tu la te  and 
som etimes ben t caudally. There can be a probably  extensible 
narrow  neck-part betw een th e  shaft and  th e  term inal p a r t 
(e.g. D. laevis).

Stauffer (1929) surm ised th a t  these setae are connected w ith 
glands; Chitwood & Chitwood (1950) illu stra ted  unicellular gland 
cells connected w ith  the  setae of D. americanus. In  several 
species studied these gland cells could be observed a t  th e  base 
of the  som atic and th e  cephalic setae ; th ey  are m ost d istinc t a t
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the  subdorsal setae, accountable when considering th e  dorsal 
side as th e  walking side. A t th e  base of th e  d istinctly  elongated, 
sub ven tra l so called copulatory setae on th e  8th  m ain ring in 
females of D. laevis K reis, 1926, those gland cells can be very 
prom inent.

According to  Tim m , (1970), th e  arrangem ent of the  som atic 
setae has n o t been em phasized as a specific character, even in 
th e  m any species of Desmoscolex composed of 17 rings. H e has 
found th a t  in Desmoscolex th e  m em bers of each pair of subdorsal 
and sub ven tra l setae are born on th e  sam e ring. Therefore he 
considers th a t  setal p a tte rn s  can he used as a prim ary  diagnostic 
character in species of Desmoscolex and  he established a typ ical 
setal p a tte rn  for 17-ring species of Desmoscolex in  agreem ent 
w ith  the  characteristic scheme of Lorenzen (1969).

A m phids

The am phids have a m em branous or vesiculate s tructure , 
basically circular to  oval in shape. Their anterior m argin can 
ex tend  to  near th e  m outh  opening (e.g. D. laevis). The posterior 
ex ten t of th e  raised m em brane of th e  am phids is highly variable 
from species to  species b u t is fixed for each species ; these sac-like 
structu res m ay ex tend  as far back as th e  first or th e  second 
m ain ring (e.g. D. n .sp .i).

The am phidial canal connects w ith  th e  pouch through a 
small circular pore or a groove. Am phidial glands have no t been 
detected  or described.

Phasmata

I t  are paired, la tera l circular pores, s ituated  a t  the  base of 
th e  ven tra lly  ben t, som etim es swollen eone of th e  term inal ring; 
th ey  are surrounded by foreign particles. So far no glands have 
been reported  in association w ith  these structures.

Pigment spots

Pigm ent spots or « ocelli » have been described for m ost species 
of Desmoscolex. They are never accom panied by lenslike cuti- 
cularized bodies as in  o ther nem atodes. The pigm ent spots are
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not found in the  oesophageal region as usual b u t ju s t behind 
i.e. in th e  ventricu lar p a r t  of th e  in testine. The pim ent spots 
m ay be circular or elliptical; th ey  m ay differ greatly  in size or 
even m ay be lacking in th e  same species.

Digestive system

In  m ost species th e  stom a is a very  short funnel and the  
oesophageal tissue ex tends nearly  to  th e  very  anterior of the  
body. The oesophagus is short, cylindrical; in  m ost species 
slightly swollen near th e  head end; extending till the  posterior 
end of th e  2nd or an terior end of th e  3rd m ain ring, independent 
of th e  num ber of m ain rings or th e  body-lenght. In testine, 
consisting of a finely granular or ventricu lar p a r t and  a coarsely 
granular proper in testine, m ostly prom inent due to  th e  presence 
of large pale globules; th e  in testine often overlaps th e  rectum . 
The distal p a r t of th e  rectum  connects w ith  a pale thick-walled 
tube, th a t  pro tudes from  th e  body, bo th  in m ale and female. 
In  th e  female th e  anal tu b e  protudes at- the  posterior end of the 
corresponding m ain ring, whereas in th e  m ale th e  cloacal tube 
occurs in th e  m iddle of th e  ring. The m ain ring bearing the 
cloacal tu b e  is often more expanded on th e  ven tra l side.

Nerve ring

The nerve ring is m ostly ben t ventro-caudally  and  is situated 
a t  th e  level of th e  2nd  concretion ring, ju st anterior to  the 
oesophago-intestinal junction.

Glands

Three caudal glands are located postanally  in th e  ta il; they  
are m ostly  very  obscure. Questionable excretory glands have 
been reported  by  Schepotieff (1908) in D, laevis.

Reproductive system

The female reproductive system  is didelphic-am phidelphic, 
lacking flexures in  m ost species. The vulva is ra th e r small, 
situated  a t  th e  posterior end of th e  10th  m ain ring or in the
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following interzone in  all 17-ring species. Four muscles, a ttached  
to  th e  vagina can be seen in ven tra l view (Timm, 1970). The 
u teri contain no more th a n  one ovum  a t  th e  tim e and  the  
num ber of oöcytes in th e  ovaries is few. Two rounded sperm a- 
theca w ith sm all globular sperm s are lying near th e  vulva in 
m ost species we have examined. Sometim es a highly nucleated 
area is found opposite to  th e  vulva (e.g. D. n.sp. 1). The ova are 
thin-shelled and  rounded. They m ay be a ttach ed  to  th e  body 
and  carried by  th e  female by m ean of e.g. a pair of elongated 
subventra l setae on the  8th  m ain ring (D . laevis).

The m ale has a single, usually  ou tstretched  testis. The 
sperm atocytes are large and few in num ber. There is a short 
and  narrow  van deferens, consisting of 8 finely granular cells 
in circumference in D. laevis. Two oblong granular organs —• 
probably  ejaculatory  glands — were found in D. laevis, each 
one lying laterally  from the  vas deferens. In  th is  sam e species 
a sm aller organ, w ith  finer granulae is s ituated  only a t  th e  right 
side along th e  term inal p a r t of th e  vas deferens.

The m ale copulatory appara tus consists of a gubernaculum  
(often difficult to  observe) and tw o equal, cephalated or non- 
cephalated spicules. No preanal supplem ents or specialized 
genital papillae or setae are present.

SY STE M A T IC S

Diagnosis (emended) : Desmoscolecinae w ith  large raised g ra­
nu lar rings, usually  bearing concretion particles; separated  by 
clear annu lated  interzones. Paired  subdorsal and subventra l 
setae. Term inal setae subdorsally on th e  las t m ain ring. Oeso­
phagus short, cylindrical; in m ost species slightly swollen near 
head end ; extending till th e  posterior end of the  2nd or anterior 
end of the  3rd m ain ring, except for a large num ber of bodyrings 
(larger th an  17-18). N erve ring situated  a t  the  level of the  
2nd  concretion ring, ju s t an terior to  th e  oesophago-intestinal 
junction. In tes tin e  an teriorly  differentiated into a ventricu lar 
area. Som atic setae jointed, of th e  hollow tu b u lar type.

R em ark  : The soil nem atode D. vinealis Weischer, 1962 stands 
ap a rt in th a t  its oesophagus extends till th e  4 th  m ain ring and
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th a t  term inal subdorsal setae are lacking. Therefore th is species 
can be considered as an in term ediate form between Desmoscolex 
and Tricoma, b u t closer to  the  form er genus.

E X P L A N A T IO N  O F A B B R E V IA T IO N S  U SED  

L  =  length  o f th e  body
hd =  m axim um  head  diam eter (width X length)
es =  length  of cephalic setae
sdi =  length  of subdorsal setae on th e  first m ain ring
sl2 =  length  of sublatera l setae on the  2nd m ain ring
SV4 =  length  of subventra l setae on the  4th  m ain ring
t  =  ta il length
tm r =  length  of th e  term inal m ain ring -j- naked  end-part

w ith  spinneret
tm rw  =  w idth  of th e  term inal m ain ring devoided from foreign 

m aterial
spio. =  length  of spicules, m easured along th e  subm edian line
gub. =  length  of gubernaculum
oes. =  length  of th e  oesophagus
oes. till 1s t eone. =  length  oesophagus till first concentration 

of dark  coloured granules 
bd. vu lva =  body d iam eter a t  the  level of th e  vulva 
m bd =  m axim um  body diam eter
(mbd) =  m axim um  body d iam eter devoided from foreign 

m aterial.
All m easurem ents are in microns.

Desmoscolex granulatus n .sp. Pig. 1

Measurements

H olotype $ : L =  275, hd =  18 x 12, es =  15, sdi =  17, 
sd3 = 1 3 ,  sdi3 = 1 4 ,  sdi7 =  20, sdig =  22, sk =  7, sli6 =  9, 
SV4 =  9, t  =  45, tm r  =  38, oes =  29, oes. till 1st eone. =  23, 
bd  vulva =  30.
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Eta

30  fj m

30 ^ m

Fig. 1. —  Desmoscolex granulatus n. sp.

A surface view of head m ale (holotype)
B anterior region and  oesophago-intestinal junction  (holotype 
C surface view of head male
D anterior region and  oesophago-intestinal junction of female 
E  surface view of head female (allotype)
F  m ale reproductive system  and tail region (holotype)
G female reproductive system  and ta il region (allotype)
H  m ale reproductive system  and ta il region
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Allotype S : L =  300, hd =  20 X 17, es =  14, sdi =  17, sd3 =
15, sdi3 =  16, sdi7 == 19, sdig =  23, SI2 =  8 , sli6 =  10, SV4 =  11, 
SV1 4  =  12, t  =  57, tm r =  35, tm rw  =  6.5, spio. =  55, gub =
16, oes =  38, oes. till 1st eone. =  30, (mbd) =  27.

P ara ty p e  S (n =  1) : L  =  335, hd  =  19 X 15, es =  13, sdi =
18, sd3 =  16, sd i3 =  16, sdi? =  21, sdi8 =  30, SI2 =  10, sli6 =
15, SV4 =  11, SV14 =  13, t  =  78, tm r =  49, tm rw  =  7, spio. =
63, gub =  18, oes =  42, oes. till 1st eone. =  21, m bd =  54, 
(mbd) =  42.

P ara ty p e  $$ (n =  2) : L  =  265-350, hd  =  19-21 X 14, es =  10- 
13, sdi =  17, sd3 =  12-15, sdi3 =  16, sdi7 =  19-21, sdig =  27, 
sl2 =  8-9, sli6 =  11-14, SV4 =  9-10, SV14 =  8-12, t  =  60-72, 
tm r =  42-44, tm rw  =  6 , oes =  30-36, oes. till 1st eone. =  21, 
bd vulva =  38-50.

Female : Body slender, tapering tow ards th e  extrem ities, w ith 
18 prom inent raised rings, covered by coarse concretion particles. 
In  th e  specimen from Lizard Island , th e  m ain rings bear larger 
quantities of dark , coarse foreign particles, p a rtly  extending on 
th e  annu lated  interzones. In  one individual, th e  m ain p a r t of 
concretion occurs on th e  an terior end of th e  an terior m ain rings, 
giving a triangu lar posteriorly  sloping outline. The concretion 
rings are separated  by  narrow er interzones, composed of 2 or 
3 secondary rings. A transverse row of short pegs becomes 
visible in th e  m iddle of the  m ain rings upon rem oval of the  
concretion particles.

The som atic setae are arranged as follows :
1, 3, 5, 7, 9, 11, 13, 17, 18 =  9

subdorsal
1, 3, 5, 7, 9, 11, 13, 17, 18 =

2, 4, 6 , 8 , 10, 12, 14, 16 =  8
subventra l : ---------------------------------------- w ith pair 2 and 16 in

2, 4, 6, 8 , 10, 12, 14, 16 =  8 *
sublateral position.
This scheme can be com pared w ith  th e  typical p a tte rn  of

17-ring species assum ing th e  presence of an  ex tra  ring between 
th e  14th and  15th m ain rings. The subdorsal setae are longer 
th an  th e  subventral. The subdorsal setae on the  3rd m ain ring 
are the  shortest ; these on th e  1s t m ain ring are longer ; posteriorly
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th e  subdorsal setae become gradually  longer. The term inal setae 
are som ew hat elongated in th e  specimens from Yonge Reef, 
b u t more in th e  specim en from Lizard Island.

The head is broad, rounded, tapering  to  a tru n ca te  anterior 
end. I t  is, w ith  exception of th e  extrem e anterior, com pletely 
covered by  m any coarse concretion particles.

The four subm edian cephalic setae are s ituated  a t  l/3 rd  from 
th e  an terio r end. They consist of a basal shaft occupying 73 % 
(61-65 %) of th e  to ta l setal length. The central canal of the
setae ends in an acute tip .

The large, swollen, rounded am phids extend till th e  very  
an terior end and cover th e  m ain p a r t of th e  head, p a r tly  lying 
on naked  cuticle. They have a sm all constriction a t th e  level 
of th e  insertion  of th e  cephalic setae. The am phidial pore is 
small, circular and  situated  posterior to  th e  insertion of the 
cephalic setae.

The stom a is a short funnel. The oesophagus is slightly 
swollen in th e  region of th e  head, having a d istinct lumen. 
Inside th e  1st m ain ring th e  oesophagus narrows, th e  lum en opens 
and  becomes less d istinct. The oesophagus is p a rtly  obscured by 
a concentration of small, d ark  red-brow n granules from th e  end 
of th e  1s t till tlie beginning of th e  2nd  m ain ring. Im m ediately
posterior to  th is  m ass of granules, lies th e  ventro-caudally
sloping nerve ring. A second concentration of such granules 
occurs ju s t behind th e  nerve ring and obscures th e  oesophago- 
in testina l junction. These two concentrations are connected by 
m eans of two narrow  stran d s w ith few granulae. The second 
concentration ex tends over two m ain rings varying according to 
th e  individual, betw een th e  2nd and 5th concretion ring. P os­
teriorly, these granulae are situated  in a narrow  irregular 
longitudinal s tran d  of epiderm al tissue, presum ably lying in 
th e  pseudocoel, p a r tly  on th e  left and  p artly  on the  righ t side of 
th e  reproductive system  and  extending as far as th e  16th main 
ring. The in testine overlaps the  rectum  dorsally and extends till 
the  interzone following th e  16th m ain ring. The 16th m ain ring 
is expanded a t  th e  ven tra l side, where th e  anal tu b e  projects 
from th e  body.

The reproductive system  is didelphic-am phidelphic, w ith  o u t­
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stretched  ovaries. The ovaries are long, narrow  and contain 
several im m ature and growing oöcytes. Two rounded sperm a- 
theca, containing large globular sperm s, are situated  near and 
opposite th e  vulva. The la tte r  is s ituated  in the  interzone 
between th e  10th and 11th m ain ring.

The ta il w ith  2 concretion rings. Term inal ring elongated, 
cylindrical till th e  insertion of th e  subdorsal setae, th en  slightly 
swollen, ending in a very  short spinneret. P hasm ata  obscure.

Male : Sim ilar to  female in m ost details. In  the  specimen 
found, th e  concretion rings have a triangular, posteriorly  sloping 
outline. The cephalic setae consist of a basal shaft occupying 
28 % (61 %) of th e  to ta l setal length.

R eproductive system  w ith  a single ou tstre tched  testis, com­
posed of a short germ inal zone w ith  capcell and a long differen­
tia tion  zone w ith  large sperm atocytes. The vas deferens tapers 
posteriorly.

Spicules slender and  arcuate, abou t as long as th e  ta il and 
distinctly  cephalated. Gubernaculum  narrow  and  short (16 um  
long), parallel w ith  th e  spicula.

Type locality and habitat : Sandy bo ttom  from  th e  channel 
1 km  behind Yonge R eef a t  —  35 m, collected on 28-9-67 by 
Prof. Dr. A. Coomans.

Other locality and habitat : Sandy bo ttom  covered w ith  a layer 
of silt and  rich  in  Foram inifera, 800 m w estw ard from L izard 
Island  a t  — 21.5 m, collected on 12-9-67 by  Prof. Dr. A. Coo­
m ans.

Holotype ? : Yonge Reef, slide nr. 146.
Allotype $ : Yonge Reef, slide nr. 147.
Paratype $? : (slide nrs. C2, IV i | and  $  (slide nr. C2), Lizard 

Island.

Differential diagnosis : Our specimens are closest to  Desmo­
scolex californicus Tim m , 1970 in having 18 m ain rings and large 
red pigm ent globules extending from ring 1 to  the  anus as in 
females of th is species. I t  differs, however, by  th e  absence of 
sexual dim orphism  (22-23 m ain rings present and  pigm ent glo­
bules absent in males of D. californicus), by  th e  rounded head- 
shape (against broad triangu lar in  D. californicus), by  th e  shorter
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am phids (not extending over ring 1), by  th e  absence of red 
ocelli and  by  th e  absence of subventra l setae on m ain ring 8 in
18-ring females. Tim m  (1970) found, however, a single female 
from C anada having 18 rings, red  pigm ent globules, subventral 
setae on m ain ring 8 , b u t som ewhat shorter cephalic setae and 
ta il setae. A fter revision of the  ty p e  m aterial, it was obvious 
th a t  m ale and  female described as D. californicus belong to 
different species. The females are com pletely sim ilar to  the 
females of D. g ranu la tus; in contradiction w ith  Timm (1970) 
th ey  do have subventra l setae on m ain ring 8, b u t lack red 
pigm ent spots. Consequently D. californicus is known only by 
males (1 holotype, 1 paratype).

Desmoscolex laevis Kreis, 1926. Fig. 2-4 

Measurements

S (n =  25) : L =  290-495, hd =  21-30 X 15-21, es =  21-31, 
sdi =  23-29, sd3 =  19-24, sdi6 =  27-34, sdi7 =  28-37, sl2 =  11- 
20, slis =  13-18, SV4 =  16-23, t  =  45-73, tm r =  25-39, spio =  
38-56, gub =  20-29, oes =  38-44, m bd =  55-71, (mbd) =  
36-49.

? (n =  21) : L =  360-480, hd  =  23-33 X 17-21, es =  25-31, 
sdi =  21-32, sd3 =  24-28, sd i6 =  33-40, sdi7 =  34-40, sl2 =  
17-23, slis =  18-24, SV4 =  20-26, sv8 =  48-73, t  =  55-81, 
tm r =  29-43, oes =  40-46, bd  vulva =  36-57, m bd =  47-75.

Males : B ody relatively  broad, tapering  tow ards th e  ex tre­
mities. Cuticle w ith  17 large raised rings, covered w ith m any 
dark, coarse concretion particles. B y rem oving these foreign 
particles, one transverse row of short tubes become visible. 
P robably , these tubes are ou tlets of th e  glands th a t  produce 
th e  adhesive substance to  which th e  concretion particles adhere. 
The m ain rings are separated  from each o ther by  interzones, 
composed of 2 or 3 secondary rings. These zones are m axim ally 
as wide as th e  corresponding m ain rings. The secondary rings 
m ostly  bear fine, sho rt spines (3-5 um ), which are no t always 
distinct.
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The som atic setae are arranged as follows 
1, 3, 5, 7, 9, 11, 13, 16, 17 =  9

subdorsal
1, 3, 5, 7, 9, 11, 13, 16, 17 =
2, 4, 6 , 8 , — , 12, — , 15 =  6

subventral :  • w ith  pair 2 and  15 in
2, 4, 6 , 8 , — , 12, — ,1 5  =  6 r

sublateral position.
This arrangem ent differs from the  typ ical p a tte rn  of 17-ring 

species (Timm, 1970) by  th e  absence of subventra l setae on the 
10th and 14th m ain ring. The subdorsal setae on the  1st main 
ring are longer th a n  those more posteriorly. U p to  th e  11th  m ain 
ring, th e  la tte r  are ab o u t equal in length. The setae on th e  13th 
ring are again longer; those on th e  ta il are d istinctly  elongated. 
The subventra l setae have all abou t the  same length ; th ey  are 
shorter and a little  slenderer th an  th e  subdorsal setae.

H ead posteriorly  rounded, tapering  tow ards a trunca te  
an terior end. I t  is w ider th a n  long i.e. 1.2 tim es in specimens 
from Yonge R eef and  1.4 tim es in specimens from N ym phe 
Island. E xcep t for th e  an terior p a r t, th e  head cuticle is relatively 
th in  and covered by  a th ick  layer of ra th e r coarse concretion 
particles. A nteriorly, in th e  region of th e  buccal cavity, the 
cuticle is sclerotized.

The large, swollen am phids cover a g reat p a r t  of th e  head. 
E ach am phid consists of a large pear-shaped posterior p a r t 
reaching the  region of th e  buccal cav ity  and  a sm aller pear- 
shaped an terior p a r t. There is a little  constriction where the  
two p a rts  cross each other. The central p a r t of th e  am phids lies 
on naked cuticle and  som etim es shows dotlike particles. The 
am phidial pore is small, circular and s itu a ted  abou t a t  th e  level 
of the  insertion of the  cephalic setae.

The four cephalic setae insert ju s t an terior to  th e  m axim um  
head w idth. They are nearly  as long as or a little  longer th an  
th e  m axim um  head diam eter. The broader basal shaft has about 
th e  sam e length  as th e  slender d istal p a rt.

In  « en face » view, th e  extrem e an terior of th e  head is seen 
as a circular projection bearing fine obscure pegs. Posterior to  
th is, 6 lips become visible, surrounding a small hexagonal stom a. 
E ach  lip bears a small papilla in th e  center. The large distally
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swollen am phids tap e r tow ards th e  connection w ith the  cuticular 
wall. In  transverse section a t th is level, the  head is dorso­
v en tra lis  flattened, bearing concretion particles on the  dorsal 
and ven tra l side.

The transition  or change from hexaradial to  trirad ia l sym-
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m etry  occurs rapidly  i.e. a t  th e  level of th e  insertion of the  
cephalic setae. The an terior m ost p a r t of th e  oesophagus is 
surrounded by  the  posterior p a rt of th e  thickened sclerotized 
cuticular wall in which th e  hexaradial sym m etry  can still be 
recognized. A t th is  level th e  head is square-shaped in transverse 
section w ith  th e  p ro tu b eran t insertion places of th e  cephalic 
setae on the  four corners. Laterally , th e  am phids are visible as 
two oval organs, p a rtly  lying on naked  cuticle and each leading 
to  a sm all pore.

The stom a is a short funnel. The oesophagus is of the  general 
type, i.e. slightly swollen in the  head region and ending in the  
2nd m ain ring. The ventro-caudally  sloping nerve-ring surrounds 
th e  narrow ed term inal portion of th e  oesophagus. The in testine 
overlaps th e  rectum  dorsally.

The trirad ia l lum en of th e  oesophagus becomes oval a t  th e  
oesophageal junction. The anteriorm ost p a r t  of th e  ventricu lar 
in testine is very  thin-w alled and contains only few granules, 
fu rther back th e  wall thickens and becomes highly granular, 
especially a t  th e  ven tra l and  dorsal side. The lum en of the  
ventricu lar p a r t  is wide and irregular in outline. In  th is  area 
several large cells are visible in th e  pseudocoel. A t th e  level of 
th e  5th m ain ring, th e  in testine becomes filled up w ith  large pale 
globules, whereas th e  small (secretory?) granules dim inish and 
disappear; here th e  in testine proper begins.

R ed oval pigm ent spots ly  betw een th e  3rd and th e  5th  con­
cretion rings. M ostly th e  pigm ent is concentrated  in the  center.

R eproductive system  w ith  single outstretched  testis. There

Fig. 2. —  Desmoscolex laevis Kreis, 1926.
Male from  Yonge R eef :

A surface view of head
B anterior region and oesophago-intestinal junction 
C reproductive system  and tail region

Malej from N ym phe Island :
D section through testis, differentiation eone
E  section through vas deferens
F  section through vas deferens and  ejaculatory glands

Male2 from  Nym phe Island :
G- section through spicules, vas deferens and  ejaculatory glands
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is a short germ inal zone followed by a long, large differentiation 
zone w ith  large sperm atocytes. A vao deferens connects the  
testis  w ith  th e  ejacu latory  duct. Cross sections show it  to  be 
oval and build  up  of 8 cells filled w ith  sm all granules, indicating 
g landular activ ity . Two oblong granular organs, th e  ejaculatory
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glands (cf. Schepotieff, 1908) occur la terally  from  th e  vas deferens 
and m ay reach up  to  th e  13th m ain ring. A part from  these, 
another organ, probably  also glandular, b u t filled w ith  very  fine 
granules is s itu a ted  a t  th e  righ t side along th e  term inal p a r t  of 
the  vas deferens. Those structu res m ay be obscure, especially 
th e  last type.

The spicules are slightly ben t and  provided w ith  a capitulum . 
Their length  varies between 38 and  52 um. G ubernaculum  tro u g h ­
shaped, parallel to  th e  spicules, 24-29 um  long. The ven tra l side 
of th e  15th m ain ring is d istinctly  expanded, containing the  
pro tuding cloacal tu b e  in its  middle.

The ta il bears tw o concretion rings. The term inal m ain ring 
is twice as long as th e  form er and ends in a swollen eone, ben t to  
th e  ven tra l side and bearing the  spinneret. D istinct, slightly 
elevated circular p h asm ata  surrounded by  foreign particles are 
situated  a t  th e  base of th e  term inal eone.

Females : Sim ilar to  m ales for m ost characteristics. Typical in 
females is th e  presence of a pair of elongated subventra l setae 
on th e  8th  m ain ring (48-67 um  in individuals of Yonge Reef, 
60 um  in a female of L izard Island  and  60-73 um  in specimens 
from N ym phe Island). These setae reach till th e  posterior end 
of th e  10th  m ain ring and  have the  same construction as the

Fig. 3. —  Desmoscolex laevis Kreis, 1926.
A an terior region and  oesophago-intestinal junction  (female 1)
B surface view of ven tra l side of head (?d
C surface view of la tera l side of head (?2)
D surface view of head of female D . m inutus
Desmoscolex laevis 
B « en face » view of head (?)
F  view of head a t  level of th e  lips (?)
G section through head a t  level of es (?)
H  section through oesophagus opposite th e  1st m ain ring (?)
I  section through oesophagus a t the level of the  nerve ring ((Jfi
J  section through ventricular opposite the  3rd m ain ring (<J2)
K  section through venticular opposite th e  4th m ain ring (?)
L section through ventricu lar and ocelli opposite the  4 th  m ain ring ($2)
M section through ventricular and in testine proper opposite the 6th m ain 

ring (?)
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iQi

Fig. 4
A Desmoscolex laevis : female reproductive system
B Desmoscolex laevis : section through ovary opposite the  9th m ain ring
C D. m inutus : female reproductive system
D D. laevis : section through sperm atheca opposite th e  9th m ain ring
E  D. laevis : section through the vulva
F  ta il region of female
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other subven tra l setae. They were called copulatory setae 
(cf. K reis, 1926) b u t no d a ta  are available abou t a possible 
function during copulation. In  one individual, th e  gland cells 
situated  a t  th e  base of those setae, were strongly developed.

R eproductive system  w ith  equally developed outstretched  
ovaries, containing several im m ature oöcytes. E ach branch 
contains a sperm atheca situated  near th e  vulva. The sperm a- 
thecae m ay be obscure b u t are usually visible; th ey  are filled 
w ith rounded sperm s and can become ra th e r large. U terus ra th e r 
short w ith m any sm all granules, clearly visible in transverse 
sections. The vulva is s ituated  a t th e  posterior end of th e  
10th m ain ring. F our pairs of vulval muscles visible in dorso- 
ven tra l view. In  th e  individuals studied only one egg a t  the  
tim e was carried on th e  body surface, by  m eans of th e  elongated 
subventra l setae on th e  8th  m ain ring (cf. Tim m, 1970).

Localities and habitats : N ym phe Island , shallow gully betw een 
algae and Foram inifera, collected on 24-9-67 ; Yonge Reef, sandy 
patch  on reef flat, collected on 2-9-67 ; sandy bo ttom  from 
channel 1 km  behind Yonge R eef a t  — 35 m, collected on 28-9-67 
and  L izard Island , in sand between Halimeda a t  —  20 m, col­
lected on 14-9-67. All sam ples collected by Prof. Dr. A. Coomans.

Discussion

D. laevis differs from  all o ther species in the  long subventra l 
setae on ring 8 in  females, in the  absence of subventra l setae 
on th e  10th and 14th m ain ring, in  th e  head-shape.

So far, only few detailed  studies of the  head are available. 
Schepotieff (1908) first showed th e  head in frontal view. His 
drawing shows a circular term inal projection surrounded by a 
th ick  cuticular wall b u t in contradiction w ith our observations, 
he found triangu lar cuticular denticles around the  m outh. Lips 
and papillae were n o t m entioned nor draw n. In  an  « en face » 
view by De Coninck (1942) 6 d istinc t papillae are visible lying 
on th e  head capsule around th e  m outh  opening; according to  
him  lips are absent.

Timm (1970) only m entions th e  presence of cheilorhabdia. 
Together w ith  D. americanus Chitwood, 1936, D. laevis is one of
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th e  few Desmoscolex species for which six labial papillae su r­
rounding th e  m outh  have been depicted.

Cross sections of th e  vas deferens show a d istinct nucleus in 
th e  two la te ra l cells.

Lorenzen (1971) described some individuals from th e  N orth  
Sea as D. laevis. T hey resem ble th is species in having th e  sam e 
setal p a tte rn  w ith  elongated subventra l setae on th e  8th  main 
ring in females and  in  having a sim ilar ta il shape. They differ, 
however, by  th e  shape of th e  head which is elongated, oval and 
an teriorly  tru n ca ted , by  th e  absence of a d istinct sclerotized 
an terior cuticle and term inally  situated  short pegs as present 
in D. laevis. They are characterized by fine elongated labial 
appendages present in one female, b u t lacking in an  o ther one. 
Lorenzen supposes th a t  th e  appendages are w ithdraw n in the 
la tte r  individual. However, the  presence of a short stom a and 
an oesophagus extending alm ost un till the  an terior border does 
not leave enough space to  store such w ithdraw n appendages. 
They also differ by th e  more elongated am phids corresponding 
w ith  th e  m ore elongated shape of th e  head. A nother difference 
lies in th e  narrow er som atic setae and th e  presence of unequal 
v en tra l setae i.e. those nearest to  th e  elongated subventra l setae 
on th e  8th  m ain ring in females are also elongated (cf. Lorenzen, 
1971).

In  m y opinion these differences are large enough to  erect a 
new species D. paralaevis n.sp. (synonym  : D. laevis apud 
Lorenzen, 1971).
Holotype ? : slide nr. 327 deposited in N em atodensam m lung des 

In s titu ts  für Meeresforschung in B rem erhaven (NSIMB). 
Type locality : sublitoral from N orth  Sea (57°47'N, 02°30'W), 

collected by  Dr. R achor on 8-1-68 .

Desmoscolex m inutus  Claparède, 1863 Fig. 3-4 

Measurements :

Females (n =  13) : L =  330-460, hd  =  26-32 x 19-20, es =  27- 
30, sdi =  24-29, sd3 =  20-23, sdi3 =  24-33, sd16 =  28-33, 
sdi7 =  28-35, sl2 =  15-20, sli5 =  16-23, sv4 =  19-23, sv8 =  20-
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25, t  =  55-70, tm r =  28-34, oes =  40-44, bd vulva =  45-57,
m bd =  55-75.
In  th e  sam ples from  N ym phe Island , female specimens were 

found identical w ith  D. laevis Kreis, 1926 except for the  absence 
of th e  elongated subventra l setae on th e  8th  m ain ring. Their 
gonads are of th e  same type, having a sperm atheca filled w ith 
rounded sperm s. Fem ales, transporting  ripe oöcytes outside the  
body, were n o t found, probably  because of th e  absence of 
elongated subventra l setae. The presence of sperm s in  th e  sper­
m atheca indicates th a t  th e  species is bisexual. The females were 
found together w ith  females of D. laevis. The males did no t show 
differences th a t  allowed a separation in to  tw o different groups.

I t  can be concluded th a t  th e  only distinction betw een D. laevis 
and  th e  form er described specimens lies in th e  presence of 
shorter subventral setae on th e  8th  m ain ring in females.

Discussion

The som atic setae of D. m inutus  Claparède, 1863 are equal in 
length. According to  Tim m  (1970) D. m inutus  of Greef (1868) and 
subsequent au thors (Panceri, 1876; Schepotieff, 1907-1908; de 
Man, 1922; Filipjev, 1922; Nyholm , 1956 and  P alad ian  & An- 
driescu, 1963), bearing long subventra l setae in the  female on 
ring 8, represen t in fact D. laevis K reis, 1926.
We have to  consider th e  fact th a t  Claparède d idn’t  m ention the  
sex of th e  ty p e  species. I f  he was dealing w ith  a m ale specimen, 
it was evident th a t  no elongated subventra l setae were found. 
Consequently D. m inutus  and  D. laevis represent th e  same species.

On account of th e  females w ith  short subventra l setae reported  
here, th e  possibility th a t  Claparède was describing a female, has 
still to  be considered. Therefore th e  females w ith  short setae of 
N ym phe Island  are identified as D. m inutus, un till more infor­
m ation becomes available on th is  species. I t  should be stressed 
th a t  since D. m inutus  is th e  ty p e  species of the  genus a redescrip­
tion  on th e  base of topo types is highly desirable.

Locality and habitat : N ym phe Island , shallow gully Cyano­
p h y t a  and  Foram inifera, under and betw een stones and  among 
fine coral debris around Halimeda, collected on 24-9-67 by 
Prof. Dr. A. Coomans.
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SUM M ARY

In  a large num ber of samples collected from th e  G reat B arrier R eef : 
Nym phe Island, L izard Island and Yonge R eef 113 specimens of Desmos­
colex, belonging to  14 different species, were found.
Among them  are described : D. granulatus n. sp. close to  D. californicus 
Timm, 1970 in having 18 m ain rings and large red pigm ent globules 
extending from ring 1 to  the anus as in females of D. californicus ; D. laevis 
Kreis, 1926 and D. m inutus Claparède, 1863.

The diagnosis of the  genus Desmoscolex, untill now exclusively based 
on external and cuticular structures, is em ended by considering in ternal 
organs e.g. shape of oesophagus, position of nerve ring and oesophago- 
intestinal junction  and  the  structure of the intestine.

A new nam e, D. paralaevis n. sp. is proposed for the specimens described 
as D. laevis by  Lorenzen (1971).
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R É S U M É

Cent treize specimens de Desmoscolex, appartenan t à quatorze espèces, 
ont été trouvés dans les échantillons de Yonge Reef, Nym phe Island et 
L izard Island (La grande Barrière, Australie).

La nouvelle espèce D. granulatus sp. n. est décrite. Elle est proche de 
D. californicus Timm, 1970 par la présence de 18 anneaux, mais en 
diffère p a r la  présence de grandes granules rouges étendues dès le premier 
anneau jusqu’à l ’anus. D. laevis Kreis, 1926 et D. m inutus Claparède, 1863 
sont redécrites.

L a diagnose du genre est émendée en considérant les structures internes 
comme l ’oesophage e t la jonction oesophago-intestinale.

U n nouveau nom, D. paralaevis sp. n est proposé pour les spécimens 
décrits comme D. laevis p a r Lorenzen (1971).


