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Seven species from  th e  G alapagos of d ifferent subfam ilies of th e  Polycysti­
d idae  a re  described  and  discussed . F o u r of them  are  new  to science, th ree  of 
w hich belong to th e  subfam ily  D up lacrorhynchinae Schockaert & K arling 1970: 
Djeziraia incana  n. sp. d iffers from  th e  o th e r species of th e  genus by its  long, 
th in  stylet; Phonorhynchoides haegheni n. sp. is un ique  w ith in  the  genus, as the 
p ro s ta te  sty let is m uch  sh o rte r  th a n  th e  accessory  stylet; Parachrorhynchus jon ­
delii n. sp. is charac te rised  by th e  p resence  of a b u n d le  of a tr ia l g lands, pa ired  
sem inal vesicles, a  very large sph inc te r a t the  d ista l end of the fem ale duct, and  
a ring  of h a rd  p la tes a t th e  d is ta l end  of each  ovary. Of the  M acro rhynch inae  
E vdonin  1977, M acrorhynchus m anusferrea  n. sp. differs from  th e  o th e r species 
of th e  genus by th e  shape  of th e  stylet and  th e  p resence  of a  fem ale bursa. The 
subfam ily Polycystidinae Schockaert & K arling 1970 is rep resen ted  by Polycystis 
ali Schockaert 1982 an d  Paulodora felis (M arcus 1954). The G alapagos p o p u la ­
tion  of th e  la tte r  species is considered  a  separa te  subspecies, P. felis asymmetrica  
n. subsp., based  on  differences in  the  fem ale system . Finally, Gyratrix hermaphro­
ditus  E hrenberg  1831 is discussed. Three co lour varian ts of th is species com plex 
are  found in  the G alapagos, w hich rep resen t th ree  m ore species in  th e  complex.
F or all new  taxa, a diagnosis is given. At th e  end, w e provide a species list of the 
polycystidid fauna of th e  G alapagos Isles.

k e y  w o r d s : D uplacrorhynchinae, M acrorhynchinae, Polycystidinae, G yratricinae, 
Polycystididae, G alapagos, new  taxa.
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INTRODUCTION

F orm er co n trib u tio n s on  the polycystid id  fauna  from  the  G alapagos dealt 
w ith  the  subfam ilies P orrocystid inae  E vdonin  1 9 7 7  (A r t o is  &  S c h o c k a e r t  1 9 9 9 )  
and  Typhlopolycystidinae E vdonin  1 9 7 7  (A r t o is  &  S c h o c k a e r t  2 0 0 0 ) .  In  th is  th ird  
con trib u tio n , m em bers of the  rem ain ing  subfam ilies are  described  an d  discussed, 
m aking  the  survey of the polycystid id  fauna of the arch ipelago  com plete. The 
rem ain ing  p a rt of the  E ukalyp to rhynch ia  (six rep resen ta tives of the  K oinocystid i­
dae and  one of the  G nathorhynchidae) will be d iscussed in  a la ter paper, w hich will 
conclude the series on the  kalyp torhynch  fauna  of the G alapagos. The 
Schizorhynchia w ere trea ted  by N o l d t  &  H o x h o l d  ( 1 9 8 4 ) .

This co n trib u tio n  is p a rt of a series of papers on  the m eiofauna of the G ala­
pagos, a survey of w hich can be found in M i e l k e  ( 1 9 9 7 ) .

MATERIAL AND METHODS

The m ate ria l from  th e  G alapagos w as collected  by S. H oxhold an d  P. Schm id t, w ho 
drew  an d  p h o to g rap h ed  th e  live an im als (for de ta ils  see Ax & S c h m id t  1973). S. H oxhold 
m ade the m easurem en ts on  live anim als. W hen sufficient anim als w ere available, som e w ere 
fixed w ith  B ouin’s fixative, em bedded  in  p ara ffin  and  serially  sectioned (4 pm  sections). The 
sections w ere sta ined  w ith  H eidenhain’s iron  hem atoxylin  w ith  eosin  as countersta in .

A dditional m ate ria l of som e species w as co llected  in  o th e r localities by th e  au tho rs. 
Som e of th e  specim ens w ere w hole m oun ted  using lactophenol as fixative. Specim ens in tend ­
ed for sectioning w ere trea ted  as described above.

B rief descrip tions of th e  localities in  th e  G alapagos a re  follow ed by a  num ber. This 
num ber refers to the detailed  descrip tions of the localities by Ax & S c h m id t  (1973: 21-26).

M easurem ents o f h a rd  p a rts  a re  axial. F igures w ith o u t a scale a re  freehand . P ho ­
tographs w ithou t scale are  from  live m aterial. The position  of th e  gonopore is expressed as a 
percen tage of body length  (d istance from  th e  an te rio r tip  of th e  body).

The species ep ith e t of M acrorhynchus m anusferrea  n. sp. is copied  from  I. H e n z e ’s 
D iplom arbeit (U niversity of G öttingen 1987).

Type m ateria l w ill be  deposited  in  th e  Zoological M useum  of th e  U niversity of G ö ttin ­
gen (G erm any), except for th a t of Phonorhynchoides haegheni, w hich w ill be deposited  in  the 
co llection  of th e  R esearch  G roup Zoology of th e  L im burgs U n iversita ir C entrum  (LUC), 
D iepenbeek, Belgium.
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In terstitia l fauna of the Galapagos 65

ABBREVIATIONS

acg: accessory glands; ast: accessory  stylet; b : bursa; b s : b u rsa l stalk; d b : d is ta l p a r t of 
bursa; de: e jaculatory  duct; ds\ in sem ination  duct; e\ eyes; fd: fem ale duct; ga: com m on genital 
a trium ; gd: genital duct; gg: glands; gp: gonopore; m : m outh; ma: m ale a trium ; od: oviduct; ov: 
ovarium ; p: proboscis; pb: p rox im al p a r t of bursa; pc: p repharyngeal cavity; ph: pharynx; sd: 
sem inal duct; sph: sph incter; sr: sem inal receptacle; sí: stylet; t: testis; ut: u terus; va: vagina; 
vd: vitelloduct; vg: p ro s ta te  vesicle; vi: vitellarium ; vs: sem inal vesicle; v, w, x, y, i;. see in  text.

RESULTS

Subfam ily D uplacrorhynchinae Schockaert & K arling 1970 

D jezira ia  in can a  n. sp. (Figs 1, 4A-B)

Localities 1. S an ta  Cruz: B ahia Academ y (IX. 6b). S an ta  Cruz: B ahia B orrero  
(IX. 3). Santa Cruz: B ahia Tortuga (IX. 7b). B arring ton  (XI. 2).

Material. D raw ings and  pho tographs of live an im als by S. Hoxhold. Several serially sec­
tioned  specim ens, one sagittally  sectioned specim en designated  as holotype.

Derivation o f  the nam e. The species nam e refers to  the  grey colour of the liv­
ing anim al. Incanus (Lat.): to tally  grey.

Description. Anim als are  1-1.2 m m  in length, w ith  tw o eyes. They appear grey 
in  tran sm itted  light. The general o rg an isa tio n  co rresponds w ith  th a t of D. pardii 
Schockaert 1971 in  m ost respects, such  as in  the  d im ension of the proboscis (± 7% 
of the body length) w ith  th ree proboscis re trac to rs  and  tw o in tegum ent re trac to rs, 
in  the position  of the p a ired  gonads, in  the  genital a triu m  being connected  to  the 
sub term inal genital pore (at ± 90%) by a long genital canal, etc. Fem ale duct, m ale 
duct and  u terus en ter the  genital a trium  separately  a t the an te rio r side, the fem ale 
duct being m ost dorsal.

The slender and  slightly curved single-w alled stylet is 162-198 pm  long (m ean 
= 179, n  = 3) even up  to  295 pm  in one specim en. The opening of the stylet is te r­
m inal. The sem inal vesicle, apparen tly  w ith o u t m uscle sheath , is relatively large, 
w ith  a very th in  epithelium  w ith  fla ttened  nuclei. The in terposed p rosta te  vesicle is 
sm all, weakly m uscular, and  con ta ins m ainly a coarse-grained basophilic  secretion  
th a t is som etim es supplem ented  w ith  very sm all eosinophilic glands. The nuclei of 
the p rosta te  glands are  b o th  in tra- and  extracapsular.

The long, narrow  bursa l stalk  runs anteriorly, then  bends backw ard to  end  in 
the  te rm in a l b u rsa . Its ep ithe lium  is ra th e r  low an d  anuclea ted , m ostly  ruffled  
("pseudociliation"), and  it is su rrounded  by longitud inal m uscles a round  the distal 
part, and  strong  c ircu lar m uscles a ro u n d  the proxim al half. The sh o rt fem ale duct 
en te rs  the  sta lk  a t ab o u t its m iddle. This fem ale duct (w ithou t any  m uscle coat) 
w idens to  a large sem inal receptacle  in to  w hich  the oviducts enter. The in sem ina­
tio n  du c t links the  sem inal recep tacle  w ith  the proxim al end  of the b u rsa l stalk.

1 The type locality is Santa Cruz. The exact location rem ains uncertain. The holotype is 
labelled 31 a/b, 3 1 a  was collected at the first locality (IX. 6b), 31 b at the second (IX. 3).
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Fig. 1. — Djeziraia incana n. sp. A, general organisation; B, atrial organs; C, reconstruction of the 
female atrial organs from the left hand side (A-B from live animals).

Longitudinal m uscles su rro u n d  th is  duct, w hile a t b o th  ends there  is also a strong  
c ircu la r m uscle layer. The in sem ina tion  d u c t is lined w ith  a very low epithelium , 
w hich is m ostly reduced  to  the basem ent m em brane, form ing a so-called pseudocu- 
ticula, especially near the sem inal receptacle.

D iscussion. Djeziraia incana  is the th ird  species described  in th is  very hom o­
geneous genus. D. euxinica  (M ack-Fira 1 9 7 1 )  S chockaert 1 9 8 2  occurs in  the Black 
Sea ( M a c k - F ir a  1 9 7 1 )  an d  in  the  M ed ite rranean  (S ard in ia , T.J. A r t o is  pers. obs.), 
w hile D. pardii S chockaert 1971 is from  the  E ast A frican coasts. The new  species 
can  be in itially  d istingu ished  by its long ( 1 6 2 - 1 9 8  pm  and  up  to  2 9 5  pm  in one 
specim en) and  very slender stylet, w ith  a term inal opening. The stylet of D. euxini­
ca also has a term inal opening, bu t is sho rte r [ 1 0 5  pm  in the M editerranean  speci­
m en (T.J. A r t o is  pers. obs.), 1 2 0  pm  accord ing  to  M a c k - F ir a  ( 1 9 7 1 ) ] .  The stylet of 
D. pardii is 8 4  pm  long w ith  a sub term inal opening.

The very thin-w alled fem ale duct, com ing from  the sem inal receptacle, enters 
the  bursal stalk  a t abou t its m iddle in D. euxinica  and  in  D. incana; it is very sho rt 
in  the  la tte r  species. In  D. pardii it en te rs  the  genital a triu m . In  all th ree  species, 
the  insem ination  duct connects to  the  sem inal receptacle. This w as in  doub t in the 
original descrip tion  of D. pardii. Careful observation of the  type m aterial, however, 
revealed th a t a connection  of the "diverticulum " ( S c h o c k a e r t  1 9 7 1 )  an d  the  sem i­
nal receptacle does exist. A strik ing feature  only found in  D. pardii, is the presence 
of tw o h o rn s a t the  connection . The sperm  d u c t o f D. pardii is highly m uscular, 
being su rrounded  by a very th ick  c ircu lar m uscle sheath , w hile in D. incana  c ircu­
lar m uscles are  only p resen t a t the two ends of the duct. The s itua tion  in  D. euxini­
ca is no t yet know n 2.

2 Data on the internal organisation of D. euxinica (not given in the original description) are 
from an unpublished reconstruction by M a ck -F ir a  and K a r l in g , kept at the Swedish Museum of 
Natural History in Stockholm.
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P honorhynchoides haegheni n. sp. (Figs 2-3, 4C-D)

Localities in  the Galapagos. S an ta  Cruz: B ahia B orrero  (IX. 3). S an ta  Cruz: 
B ahia Academy: n o rth e rn  side (IX. 5c and  IX. 5d). Bartholom é: n o rth e rn  side (VII.
1). Tower: B ahia D arw in (V. la).

Other localities. S. H u tch inson  Island  (F lorida, USA), a t a bridge n ea r the 
park; m edium  fine sand  taken  a t ca 0.5 m  deep a t high tide, 16.XI.1994 (type locali­
ty). S. H u tch inson  Island  (Florida, USA), Jensen  Beach, a little  b it n o rth  of "B ath 
Tub" a t the  ICH-side; m edium  fine sand  w ith  som e de tritu s from  ca 30 cm deep, a t 
the foot of som e rocks, n ear a m angrove area, 24.IX.1994.

Material. Several an im als stud ied  alive. Three w hole m oun ts (Florida), one of them  des­
ignated  ho lotype (LUC no. 213), an o th e r one p ara type  (LUC no. 214). T hree an im als from  
F lorida serially sectioned, 22 sectioned specim ens from  the G alapagos.

Derivation o f  the nam e. This species is ded icated  to  David Van D er H aeghen, a 
friend of T.J. Artois.

vs

ae g

vi

ast

ov

50 |tm
B-C

Fig. 2. — Phonorhynchoides haegheni n. sp. A, atrial organs; B, accessory stylet; C, stylet (A from a 
specimen from the Galapagos, B-C from the holotype).
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Description. Live an im als are  long and  slender, 1-1.4 m m , w ith  paired  eyes and 
a d rab  grey colour. The excretory  system  is well developed. The ep iderm is is 3 pm  
high w ith  cilia 2 pm  long, and  w ith  fla ttened , lobate  nuclei, n u m ero u s optically- 
em pty vacuoles and  elongated rhabd ites of length abo u t 1/3 to  1/2 of the epithelium  
height. In  som e specim ens the vacuoles are  filled w ith  a coarse-grained  basophilic  
secretion. Caudal glands are well developed.

The proboscis is very sm all, ± 5% of the body length. The apex is barely visi­
ble in  the live anim al. The basal and  apical epithelia  of the eone are relatively high. 
The external m uscu la tu re  of the proboscis consists of eight p ro trac to rs  w ith  seven 
to  eight m uscle fibres each, six fixators and  a ventral and  dorsal pa ir of re tractors. 
The presence of the  usual th ird , dorso lateral p a ir of re trac to rs  could no t be estab ­
lished w ith  ce rta in ty  on  such  a sm all proboscis. All re trac to rs  in sert on  the body 
w all in  the pharyngeal region. A dditionally, a dorsa l an d  a ven tra l p a ir  of in tegu­
m ent re trac to rs are present.

The pharynx is s itua ted  in  the first body half and  is ca 70 pm  in diam eter. It 
has the  sam e s tru c tu re  as in  Phonorhynchoides som aliensis S chockaert 1971 (see 
S ch ockaert  1971).

The general o rgan isa tio n  of the  genital system  is the  sam e as in  P. 
som aliensis. The genital pore is s itu a ted  ventrally, subterm inally , a t ca 95%. The 
com m on genital a trium  has a ruffled, degenerating  epithelium  (pseudociliation); in 
som e areas the  ep ithe lium  has d isappeared , leaving only a th ick  basem en t m em ­
brane  (pseudocuticu la). The genital a triu m  is su rro u n d ed  by long itud inal m uscles 
only. The longitudinal sclerotized ridges observed in P. somaliensis are lacking.

The sem inal vesicle is spindle-shaped. It has a th in  epithelium  w ith  som e flat­
tened  nuclei an d  a very th in , sp ira l m uscle sheath . The sem inal d u c t ru n s  axially 
th rough  the ovoid p rosta te  vesicle, w hich is su rrounded  by an  alm ost c ircu lar m us­
cle coat an d  co n ta in s a ligh t eosinophilic  secretion . N uclei o f the p ro sta te  glands 
are  b o th  in tra- an d  extracapsular. The p rosta te  stylet conducts sperm  and  p rosta te  
secretion , and  is a s tra ig h t single-w alled tube, 87-98 pm  long (m ean  = 91, n  = 3), 
tapering  from  12 pm  to 5 pm  in the specim ens from  Florida. The an im als from  the 
Galapagos have stylets 47-58 pm  long (n = 2). The stylet lies in  a narrow  canal sur-

VI acg
ov

sr ds

astvs

Fig. 3. — Phonorhynchoides haegheni n. sp. Reconstruction of the atrial system from the left hand 
side.
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ro u n d ed  by a long itud inal m uscle sh ea th  only (a t least, no ep ithe lium  could  be 
seen). This m uscle sheath  is con tinuous w ith  the m uscles of the genital atrium .

The accessory  secretion  reservoir, to  w hich  the accessory  stylet is connected , is 
m uch  larger th an  the p rosta te  vesicle. I t is elongated, ovoid, su rrounded  by a spirally- 
runn ing , a lm ost c ircu la r m uscle coat and  filled w ith  a basoph ilic  secretion . The 
(five?) glands th a t p roduce th is  secre tion  each  have a very large ex tracapsu lar nucle­
ated  part. Towards the accessory stylet the  reservoir narrow s to  form  a b road  duct. In 
sectioned m ateria l, the  accessory reservoir is invariably o rien ta ted  w ith  its d istal end 
in  the cephalic d irection , w ith  the duct tu rn ing  over 180° tow ards the accessory stylet. 
The accessory  stylet is slender, slightly  bent, and  ends in  a sh a rp  point. In  the  speci­
m ens from  F lorida it is 264-325 pm  long (m ean  = 294, n  = 3) an d  3 pm  b ro ad  in  its 
m iddle. It tends to  be sho rte r in  the G alapagos individuals: 209-279 pm  (n = 2).

The fem ale b u rsa  is large and  divided in to  a m uscu la r p a r t and  a reso rb en t 
part, connected  to one ano ther via a m uscu lar pore. The m uscu lar p a rt is globular, 
su rrounded  by an  ou ter c ircu lar and  an  inner longitudinal m uscle coat, and  is filled 
w ith  an  eosinophilic secretion. In  som e specim ens it also con ta ins som e sperm . Its 
ep ithe lium  is reduced  to  a p seudocu ticu la , w hich  is folded in  the  d ista l p art. The 
bursa l stalk, com ing from  the genital a trium , en ters th is  p a rt of the bursa  ventrally. 
The d istal p a rt of the bursal wall folds back giving the im pression of a th im ble su r­
ro und ing  the proxim al p a rt o f the bu rsa l stalk. The bu rsa l stalk  is covered w ith  a 
low epithelium , in som e specim ens reduced to  a pseudocuticula, and  is m ainly su r­
ro u n d ed  by c ircu la r m uscles and  som e long itud inal inner m uscles n ea r the com ­
m on genital a trium . A sph incter guards the m ost proxim al p a rt o f the  stalk. Distally 
from  th is  sp h in c te r long itud inal m uscles a tta c h  to  the sta lk  an d  ru n  tow ards the 
d ista l w all of the  m uscu la r p a rt of the  bursa . The in sem in a tio n  duct leaves the 
m u scu lar p a rt o f the bu rsa  dorsally  an d  jo in s the  sem inal receptacle to  w hich  the 
sh o rt oviducts are connected . This duct is lined w ith  a pseudocu ticu la  and  is su r­
rounded  by a c ircu lar m uscle coat. In  the  specim ens from  F lorida it is ra th e r short, 
bu t it is som ew hat longer in the G alapagos specim ens. The fem ale duct, connecting 
the sem inal receptacle w ith  the u terus, is long and  narrow , w ith  a very th in  ep ithe­
lium  and  m ainly th in  longitudinal m uscles. O uter c ircu lar m uscles, however, occur 
a t bo th  ends. The u terus jo ins the fem ale duct in  the  proxim ity of the a trium .

D iscussion. The F lorida an d  G alapagos popu la tio n s of th is  species exhibit 
som e m in o r differences: in  the  G alapagos specim ens the  in sem ina tion  d u c t is 
slightly  longer and  the size of the  accessory  g landu lar o rgan  is som ew hat larger. 
B oth  p opu la tions also  differ in  the  length  of the  h a rd  parts , b o th  sty lets being 
longer in  the specim ens from  F lorida. However, the  p ro p o rtio n s of the  lengths of 
the  p ro sta te  stylet an d  the  accessory  stylet can  be considered  the sam e. In  the 
F lorida popu la tio n  the m ain  stylet is 31% of the  accessory  sty let on  average (28- 
33%), w hile it is 22% (21-22%) in  the  popu lation  from  the G alapagos. S im ilar vari­
a tio n  in  length  can  be found  in  other, congeneric  species (T.J. A r t o is  pers. obs.). 
However, the shape of bo th  the accessory and  m ain  stylet is the sam e in bo th  popu­
lations of P. haegheni, and  clearly separates them  from  the o ther Phonorhynchoides 
species. In  o ther w ords, the  differences betw een the two populations of P. haegheni 
a re  m uch  sm aller th a n  the  d ifferences betw een  them  an d  the o th e r congeneric 
species. Therefore, we do no t consider the differences betw een the populations of P. 
haegheni sufficient to a ttrib u te  them  to two different species.

The differences w ith  the o ther species of the genus are m ainly to  be found in 
the  shape an d  length  of the  h a rd  parts . In  P. som aliensis, P. carinostylis Ax &
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70 T.J. Artois an d  E.R. Schockaert

Fig. 4. — Djeziraia incana n. sp. A, stylet; B, exceptionally long stylet; Phonorhynchoides haegheni n. 
sp. C, atrial organs; D, stylet and distal tip  of accessory stylet (all from live animals).
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Arm onies 1987 and  P. flagellatus Beklem ischev 1927 the m ain  stylet is m uch longer 
th an  the accessory stylet. The m ain  stylet is also m ore o r less corkscrew -shaped in 
these th ree species, w hile it is stra igh t in  P. haegheni. The division of the bursa  into 
a m uscu lar and  a non-m uscular p a rt is only found in  P. haegheni.

P a ra ch ro rh yn ch u s jo n d e lii  n. sp. (Figs 5-6)

Locations. Santa Cruz: B ahia Academy: S ou thern  Beach (IX. 6c) (type locality).

Material. Drawings and photographs by S. Hoxhold of one live animal that was later 
sagittally sectioned (holotype).

Derivation o f  the nam e. N am ed a fte r Dr Ulf Jondelius (U ppsala University, 
U ppsala, Sweden).

Description. The an im als are  0.7-0.8 m m  long, colourless, w ith  two eyes. The 
epithelium  is 3 pm  high w ith  cilia 4 pm  long. R habdites are  rod-shaped, abou t 3/4 
of the  height of the  ep ithe lium  in length; they are  lacking a ro u n d  the  p roboscis 
pore and are  especially num erous a round  the caudal end, w here a m ore ovoid kind 
of rhabd ites is also present. The caudal glands are  well developed.

The proboscis is abou t 20% of the  body length. An inner c ircu lar and  an  outer 
longitudinal m uscle sheath  su rro u n d  the proboscis cavity. N either the eone no r the 
p roboscis cavity has in tra-ep ithe lia l nuclei; nuclei are  obviously insunk  in the cell 
m ass a ro u n d  the p roboscis bulb  (see S c h o c k a e r t & Bedini 1977 regard ing  Polycy­
stis naegelii). The exact o rgan isa tio n  of the m otional m uscles of the  proboscis is 
d ifficu lt to  de term ine , b u t the  n u m b er of re trac to rs  an d  in tegum en t re trac to rs  
appears to  be th ree and  tw o pairs, respectively.

ut gp  ga

Fig. 5. — Parachrorhynchus 
jondelii n. sp. General organ­
isation (from a live animal).

Fig. 6. — Parachrorhynchus jondelii n. sp. Reconstruction of the 
atrial organs from the left hand side.
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The pharynx is situa ted  in  the  first body half and  is inclined slightly forw ards. 
It is o f the  no rm al polycystid id  type w ith  the  usual tw o kinds of g lands, and  the 
four sclerotized  tee th  a t the proxim al opening  of the  pharyngeal lum en. There are 
24 in ternal longitudinal m uscles.

The gonads are  paired . The ra th e r  sm all testes lie dorsolaterally , ju s t beh ind  
the pharynx, the  ovaries ju s t beh ind  the gonopore. B oth  v itellaria extend do rso la t­
erally, from  beh ind  the  p roboscis to  the  caudal end  of the an im al. H ere they are  
very close and  m ay even be connected to  each other. The genital pore is a t 75% and 
su rrounded  by a sph inc te r of six to  seven m uscle fibres. The com m on genital a tr i­
um  is lined by a low epithelium  w ith  very few nuclei, and  su rrounded  by longitud i­
nal m uscles. A large bund le  of eosinophilic  g lands en te rs  the a triu m  above the 
u terus, w hich  jo in s the  a triu m  th ro u g h  the an te rio r wall. I t is o f the norm al poly­
cystidid type.

The sem inal vesicles are  lined w ith  a low nucleated  ep ithelium  and  have one 
layer of m ainly longitudinal m uscles. They jo in  to form  a long sem inal duct, w hich 
has an  anucleated  epithelium  and  is su rrounded  by a th in  longitudinal and  a th ick­
er ou ter c ircu lar m uscle sheath . It enters a vesicle in  w hich also the p rosta te  glands 
em pty th e ir  con ten ts. This vesicle can  be considered  the  p ro sta te  vesicle (in  com ­
pariso n  w ith  the  o th e r species of D uplacro rhynch inae). It is lined  w ith  a h igh 
nuclea ted  ep ithe lium  an d  su rro u n d ed  by sp ira l m uscles. There are  tw o k inds of 
p ro sta te  glands, eosinophilic  an d  basophilic  ones, b o th  w ith  coarse  granules. The 
sem inal du c t ru n s tow ards the  m ale a trium , eccentrically  th ro u g h  the  p ro sta te  
secre tion  w ith in  the p ro sta te  vesicle. The m ale a triu m  leaves the  p ro sta te  vesicle 
(th rough  an  opening w ith  a sphincter) and  en ters the com m on a triu m  dorsally  on 
the rig h t side. The m ale a triu m  (or m ale duct) is lined  w ith  a low anuclea ted  
ep ithe lium  th a t tu rn s  in to  a pseudocu ticu la  in  the n arro w  proxim al p a rt o f the 
duct. Towards the com m on a trium  the m ale duct enlarges. In  th is part, the  epitheli­
um  is m uch higher. The m ale a trium  is su rrounded  by an  inner longitudinal and  an  
ou te r c ircu la r m uscle sheath ; the  la tte r is, however, ab sen t a ro u n d  the  proxim al 
p a rt and  form s a sph incter a t the  en trance  to  the com m on atrium .

The fem ale d u c t en te rs the  com m on genital a triu m  caudally. H ere a large 
g lobular sph inc te r is found. The duct is covered w ith  a pseudocuticu la  an d  is su r­
ro u n d ed  by a th in  long itud inal and  a th ick  c ircu la r m uscle coat. Proxim ally, it 
receives the  oviducts an d  the vitelloducts from  b o th  sides an d  con tinues for som e 
distance to  end in  the term inal bursa. There is a ring  of (10?) knobs a t the en trance 
of the bursa. The oviducts are very short, lined by a pseudocuticula, and  su rro u n d ­
ed by c ircu lar m uscles and  very w eak in ternal longitud inal m uscles, w hich con tin ­
ue a round  the ovaries over a sh o rt d istance. At the last oocyte a ring  of tr iangu la r 
plates (probably  five: x in  Fig. 6) is found . The long itud inal m uscles a ro u n d  the 
oviducts and  ovaries seem  to converge tow ards these plates.

D iscussion. Three rep resen ta tives of the  genus Parachrorhynchus a re  now  
know n: P. axi an d  P. bergensis, b o th  described  by K a r l in g  (1956) from  the  N orth  
E uropean  Atlantic coast, and  P. jondelii n. sp. The m ain  com m on features of these 
species are the long m ale a trium  (som etim es referred  to  as the cirrus), the p rostate  
vesicle th rough  w hich the sem inal duct runs eccentrically  (i.e. an  asym m etric con­
ju n c ta  type: te rm inology  of K a r l in g  1956), the  te rm ina l bursa , and  the oviducts 
th a t jo in  the bursal stalk  on  e ither side.

Only P. bergensis has sp ines in  the  m ale duct. This p a rt can  be everted as a 
papilla  (as orig inally  described). H ow ever th is  "papilla" is no t a pe rm an en t struc-
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ture , as w as subsequently  observed in  a live an im al by the late T.G. K a r l in g  (pers. 
com m .). In  P. bergensis th e re  is a clearly  delim ited  m ale b u rsa  (connected  to  the 
a trium  by a narrow  canal), in P. axi there  is a caudal bulge a t the  d istal end of the 
m ale duct (w ith a different epithelium  as well), w hile in  P. jondelii there  is a sim ple 
en largem ent a t the end of the m ale a trium . Sperm  can be sto red  here  in  the three 
species (not sure for P. bergensis).

As in P. axi, th e re  is a ring  of little  knobs a t the  en tran ce  of the  b u rsa  in  P. 
jondelii. Such knobs w ere no t observed in P. bergensis, bu t the individual on w hich 
the descrip tion  w as based clearly had  no t reached  full fem ale m aturity.

The proboscis of P. jondelii is ab o u t 1 /5  of the to ta l body length , the  m ost 
com m on p ro p o rtio n  found  in Polycystididae. In  the tw o o th e r species it is only 7 - 
13% of the body length, a p roportion  found in m ost o ther D uplacrorhynchinae (see 
A r t o is  &  S c h o c k a e r t  1 9 9 9 ) .  O ther strik ing differences are  the paired  sem inal vesi­
cles, the  huge sph inc te r a t the fem ale duct an d  the large glands en tering  the com ­
m on a trium . A un ique  featu re  is the ring  of separa te  p lates a t the ovaries. S im ilar 
s tru c tu res  a re  found  in the genus Paulodora M arcus 1 9 4 8  (the "cu ticu lar nozzles" 
of S c h o c k a e r t  &  K a r l in g  1 9 7 5 ) .  However, the  s im ilarities  m ay be superfic ia l, as 
the appearances in  bo th  lateral and  fron tal views are  clearly different. In  Paulodora 
the  "nozzle" a t each ovary looks like a sm all um brella  w ith  a little stalk  and  it is a 
sim ple circle in  fron tal view w ith  no separate  plates to  be found. Thus the hom olo­
gy of th is  s truc tu re  in  P. jondelii and  in  the  Paulodora species is no t a t all certain .

M ost o f the  ch arac ters  shared  by the th ree  Parachrorhynchus species m ay be 
considered  sym plesiom orphies. W ithin  the D uplacrorhynch inae , to  w hich  Para­
chrorhynchus  belongs (see A r t o is  &  S c h o c k a e r t  1 9 9 9 ) ,  they  are  the  only species 
w ith  a copu lato ry  organ  w ith  an  asym m etrical, a lthough  in terposed, p rosta te  vesi­
cle. This charac ter can  be pu t forw ard as a likely synapom orphy.

Subfam ily M acrorhynchinae E vdonin 1977 

M a cro rh yn ch u s m a n u sfe rrea  n. sp. (Figs 7-8, 11A-B)

Localities. Santa Cruz: B ahia B orrero  (IX. 3) (type locality). S anta  Cruz: Bahia 
Tortuga (IX. 7b).

Material. D raw ings and  p h o to g rap h s of live an im als by S. H oxhold. Two serially  sec­
tioned  specim ens, one of them  designated  as holotype (sagittally sectioned).

Derivation o f  the name. The sty let is g rapnel-shaped . M anus ferrea  (Lat.): 
grapnel.

Description. According to  S. H o x h o l d 's  notes, the live anim als are  unpigm ent- 
ed, th ough  o range u n d er inc iden t light, an d  filled w ith  b lack-brow n glands u n d er 
the epiderm is w hen seen in  tran sm itted  light. However no such  glands w ere found 
in  sec tioned  m ateria l. The an im als a re  0.8-1.2 m m  long and  have a p a ir  o f eyes. 
The ep iderm is is syncytial w ith  num ero u s vacuoles, m ost o f them  empty, som e 
filled w ith  an  eosinophilic secretion. The rhabd ites are sm all, 1/3 of the epithelium  
heigh t long, s lender an d  sp indle-shaped . The coarse-grained , basoph ilic  caudal 
glands are well developed.

The proboscis, 1 /5  of the body length, is of the norm al polycystidid construc­
tion  and  has th ree pairs of re trac to rs  and  tw o pairs of in tegum ent re tractors.
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The pharynx is s itua ted  in the first body half and  is inclined forw ards. M ore 
o r less in the  m iddle  of the  p repharyngeal cavity th ere  is a ring  of a ruffled 
(pseudocilia ted) ep ithe lium . The rest of the p repharyngeal cavity is lined w ith  a 
low, anuc lea ted  ep ithelium . An o u te r long itud inal and  an  inner c ircu la r m uscle 
layer su rro u n d  the p repharyngeal cavity. The la tte r form s a sph in c te r betw een the 
m iddle and  the proxim al th ird  of the  cavity, bu t is lacking proxim al to  th is sph inc­
ter. The pharynx  co n ta in s th ree  types of glands: tw o eosinophilic  an d  one 
basophilic . The basoph ilic  one opens in to  the pharyngeal lum en betw een  the  tw o 
eosinophilic ones, the  darkest of w hich opens m ost distally.

The topography  of the  gonads is show n in Fig. 7A. The gonopore is s itua ted  
a t abou t 70%. The com m on genital a triu m  is lined w ith  a pseudociliated  epithelium  
and  su rrounded  by longitudinal m uscles.

The long pyriform  p ro sta te  vesicle con ta in s tw o types of secretion: a coarse­
grained  basophilic  one and  a fine-grained eosinophilic one. The m usculature  of the 
p rosta te  vesicle and  of the proxim al p a rt of the  m ale a trium  is ra th e r com plex and 
com parable to  th a t o f Aí. groenlandicus (Levinsen 1879) Graff 1882 as described by 
S ch ocka ert  & K ar lin g  (1975). Three m uscle layers su rro u n d  the p ro sta te  vesicle; 
each  of them  situ a ted  ou tside  the m em brane th a t bo rders the  vesicle. The inner 
m uscle layer is m ore or less circular, and  only covers the p rostate  vesicle. The ou ter 
tw o layers extend fu rth e r along the proxim al p a rt of the m ale a trium . The m iddle

m

50 |xm

vs

b
— ov

in

Fig. 7. — Macrorhynchus manusferrea n. sp. A, general organisation; B, stylet; C, section through 
the prepharyngeal cavity; (A-B from live animals).
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layer is m ore o r less long itud inal b u t becom es m ore  sp ira l a ro u n d  the  proxim al 
p a r t of the  m ale a triu m . The o u te r layer is sp ira l a ro u n d  the p ro sta te  vesicle and  
the  m ajo r p a rt of the  m ale a trium , b u t becom es long itud inal tow ards the  place 
w here it a ttaches to the  m ale atrium . The re trac tion  of these fibres causes the wall 
of the  m ale a trium  to fold. In  th is fold, a strong  sph incter occurs a round  the distal 
p a rt o f the stylet.

The stylet is double-w alled w ith  a 175 pm  long ou te r stylet and  an  83 pm  long 
in n er stylet, lying in  the d ista l ha lf o f the o u te r stylet. The o u te r sty let is 31 pm  
b road  a t the  proxim al opening, narrow ing  to  23 pm  in abou t the m iddle, w here the 
in n er sty let begins, and  narrow ing  fu rth e r distally  to  7 pm . The d ista l p a rt of the 
sty let is ra th e r  com plex, bu t has the  general ap p earan ce  of a hook w ith  a gu tte r­
shaped  extension. Distally from  the stylet the  m ale a trium  bends tow ards the com ­
m on  a triu m , w hich  it en te rs  dorsally. The d ista l p a rt o f the  m ale a triu m  is lined 
w ith  a relatively high epithelium  and  is su rrounded  by a weak circu lar and  a longi­
tud inal m uscle layer. The rest of the m ale a trium  is covered w ith  a pseudocuticula. 
A bundle of coarse-grained basophilic glands en ters the m ale a trium  dorsally a t the 
level of the d istal tip  of the  stylet.

The p a ired  sem inal vesicles a re  lined w ith  a very low, nuclea ted  ep ithelium  
and  have a spirally-running, alm ost longitudinal m uscle coat. The sh o rt vasa defer- 
en tia  jo in  each  o th e r u n d er the  p ro sta te  vesicle. The ejacu la to ry  d u c t is relatively 
b road  and  lined w ith  a low epithelium  w ith  fla ttened  nuclei; it is su rrounded  by a 
c ircu lar m uscle layer. I t en ters the  m ale a trium  ventrally th rough  a m uscu lar pap il­
la close to  the d istal tip  of the stylet. This papilla seem s to end  in  the  gu tter form ed 
by the stylet tip.

Both oviducts are  very sh o rt and  su rrounded  by a very w eak c ircu lar m uscle 
layer. W here they jo in , a sm all bursa is present, in  w hich sperm  and  som e necro t­
ic nuclei w ere observed. The fem ale duct is lined w ith  a high, nucleated  ep itheli­
um . It en ters the com m on genital a triu m  a t the  sam e place as does the  u terus,

vg

sph ma

m ovvs

gp

Fig. 8. — Macrorhynchus manusferrea n. sp. Reconstruction of the atrial organs from the left hand 
side.
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giving the im pression of a sh o rt ductus utero-com m unis, a t least in  one specim en. 
In  one live individual the  u te ru s  con ta ined  an  egg capsu le w ith  four fully-grow n 
young (Fig. 11 A).

D iscussion. M. m anusferrea  show s the  au tapom orph ies of the  genus as given 
by A r t o is  &  S c h o c k a e r t  (1998): th ree  p a irs  o f p roboscis re trac to rs  supp lem ented  
w ith  tw o pairs of in tegum ent re trac to rs, the long stylet w ith  a sh o rt in ternal stylet 
and  com plex ending. W ithin the genus, it m ost resem bles M. groenlandicus (Levin- 
sen 1879) G raff 1882. In  b o th  species the  e jacu latory  d u c t en ters the m ale a triu m  
th rough  a m uscu lar papilla. Furtherm ore, in bo th  species a bundle of glands opens 
in  the  m ale a triu m  a t the d ista l tip  of the  stylet. In  M. groenlandicus these  glands 
are  eosinophilic  an d  ra th e r  diffuse ( S c h o c k a e r t  &  K a r l in g  1975), w hile they  are  
basophilic  w ith  coarse  granules in  M. m anusferrea. N evertheless they m ay be con­
sidered  hom ologous in  the  two species, and  the d ifferen t appearance  of the secre­
tion  due e ither to  the condition  of the  an im als o r a fixation o r sta in ing  artefact.

M. m anusferrea  c learly  has a fem ale bu rsa , resem bling  th a t o f the Polycystis 
species (see A r t o is  &  S c h o c k a e r t  1998). A fem ale bu rsa  has no t been observed in 
M. groenlandicus (see S c h o c k a e r t  &  K a r l in g  1975). The presence of such  an  organ  
in M. croceus (Fabricius 1823) G raff 1882 is m entioned  by G r a f f  (1905), a lthough 
n o t in  h is m onograph  of 1882. M e i x n e r  (1925) explicitly denies the  p resence of 
such  a bursa, and  o u r ow n observations on m ateria l of M. croceus confirm  M e i x n - 
e r 's  sta tem ent. I t could be assum ed th a t the  fem ale bursa  is a tem porary  form ation, 
form ed ju s t before or after copulation. B ut th is is again  con trad icted  by the obser­
vations of sperm  in the oviducts an d  the strom a a ro u n d  the  ovaries in  M. groen­
landicus w ithou t any trace of a bursal organ  ( S c h o c k a e r t  &  K a r l in g  1975).

As to  biogeography, M. manusferrea  is the  firs t M acrorhynchus species found 
outside the A tlantic, except for a doubtfu l record  of M. croceus in the  A driatic Sea 
by G r a f f  (1913) (see S c h o c k a e r t  &  K a r l in g  1975). M oreover it is by far the sou th ­
e rn  m ost reco rd  of the genus, M assachusetts (USA) being u n til now  the so u th e rn  
m ost boundary  ( S c h o c k a e r t  &  K a r l in g  1975). There is one record  of M. croceus in 
the C anary Islands by G r a f f  (1913) b u t th is w as also considered  doub tfu l by 
S c h o c k a e r t  &  K a r l in g  (1975).

Subfam ily Polycystidinae Schockaert & K arling 1970 

P olycystis a li Schockaert 1982

Locality. Santa Cruz: B ahia Academy: n o rth e rn  side (IX. 5b).

D istribution. E ast A frican Coast: from  Som alia ( S c h o c k a e r t  1982) to  Kenya 
(E.R. S c h o c k a e r t  pers. obs.). C alifornia (USA): several p laces a t Pacific Grove, in 
tidal pools and  shallow  w ater ( K a r l in g  1986).

Material. Five serially sectioned specim ens and  draw ings of live an im als by S. Hoxhold.

Additional inform ation. The in te rna l o rgan isa tio n  of the  specim ens from  the 
G alapagos does no t differ from  earlie r descrip tions ( S c h o c k a e r t  1982), n o r from  
th a t of P. naegelii K ölliker 1845 (see the descrip tion  by K a r l in g  1956).

P. ali has been found in  th ree d istan t localities (see above), and  K a r l in g  ( 1 9 8 6 )  
gave the th ree  populations d ifferent nam es as "form as". The Som ali and  Galapagos
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populations are  bo th  uniform ly blue-black and  the stylet is alm ost the  sam e size and  
shape. However, no w hole m o un ts a re  available of the  G alapagos m ateria l an d  a 
close com parison  is difficult. The C aliforn ian  specim ens are  co lourless an d  the 
sty let is considerab ly  larger. The la tte r pop u la tio n  m ay th u s rep resen t a separa te  
species, while the Som ali and  Galapagos representatives m ight be conspecific.

P a u lodora  fe lis  (M arcus 1954) Artois & Schockaert 1998 a sym m etr ica  n. subsp. 
(Figs 9-10, 11C-D)

Locality in  the Galapagos (P. felis asym m etrica). S an ta  Cruz: B ahia Academy: 
sou thern  beach  (IX. 6b).

D istribution  o f  P. felis felis. B razil (M arcus 1954), Jam aica  (T h e r r ia u l t  & 
K o lasa  1999), Mexico: M azatlan, algae in  a tida l pool on  rocks in  fro n t of H otel 
V alentino (4.XII.1996) (ow n data). Curaçao: Dam  di C abicuchi (Spaanse W ater) a t 
the side of the Spaanse W ater; m ixed algae (m ainly Caulerpa and  Halimeda gantia) 
w ith  a lot of de tritu s on  the thallus (14.XII.1998 and 30.XII.1998) (own data).

Material. Galapagos: drawings and photographs of live animals by S. Hoxhold. Several 
serially sectioned animals. Brazil: two whole mounts and three serially sectioned specimens

A B C

ov

vg-

y
ov
o d

ds

od

b

Fig. 9. — Paulodora felis asymmetrica n. subsp. A, general organisation; B-D, stylets of different 
specimens; E, reconstruction of the female atrial organs from above (bursal stalk and female duct 
not indicated) (A-D from live animals).
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(m ateria l from  E. M arcus in  the Sw edish M useum  of N atu ra l History, S tockholm ). Curaçao: 
six w hole m ounts. Jam aica: one w hole m oun t (leg. J. Kolasa). Mexico: th ree  w hole m ounts.

Derivation o f  the nam e. The nam e of the subspecies refers to the asym m etrically- 
bu ilt fem ale system.

D escription. The stylet is a lm ost iden tical in  all p o p u la tions exam ined. It is 
double-w alled, w ith  an  inner stylet th a t can  be observed over m ost of the length of 
the ou ter stylet. In its course, the stylet m akes a tu rn  of abou t 270°. As a result, the 
d istal p a rt ru n s perpend icu lar to  the proxim al part. W hen heavily squeezed, the d is­
tal p a rt can fold dow nw ards, giving the stylet the shape of a sickle. The ou ter stylet 
has a flap-like pro jection  in its proxim al p a rt (som etim es difficult to observe) along 
w hich the sperm  are drained. The length of the stylet is com parable in  the different 
populations: 77-88 pm  (m ean = 84, n  = 6) (Galapagos), 77-84 pm  (m ean = 81, n  =
2) (Brazil), 76-82 pm  (m ean = 79, n  = 2) (Mexico), 73 pm  (Jam aica) and  81-92 pm  
(m ean = 90, n  = 6) (Curaçao). The large m ale bursa  is connected  to the m ale a tr i­
um  by a sho rt bu rsa l stalk, leaving the m ale a triu m  th rough  its caudal wall, close 
to  the com m on atrium .

The fem ale du c t is ra th e r  long an d  narrow , lined  w ith  a high, nuclea ted  
ep ithelium  and  w ith  a th in  longitudinal m uscle coat. It leaves the com m on a trium  
at the caudal side, runs forw ards and  bifurcates in to  the oviducts above the stylet. 
The oviducts a re  en larged  an d  filled w ith  sperm , clearly  function ing  as sem inal 
receptacles, an d  are  su rro u n d ed  by an  in n er long itud inal an d  an  o u te r c ircu la r 
m uscle sheath . N ear the ovaries the longitudinal m uscles becom e thinner, w hereas 
the circu lar m uscles are lacking completely. The fem ale system  is connected  to the 
m ale bursa  by a m uscu lar pore a t the  b ifu rca tion  of the fem ale duct. In  the speci­
m ens from  the G alapagos the  fem ale system  is asym m etrically  bu ilt. On the righ t 
side, the  oviduct is coated  by a relatively h igh  ep ithelium , w ith  som e nuclei in 
som e individuals. A large sperm -receiving vesicle (y in  Figs 9-10) is connected  to 
the oviduct by a b road  pore near the ovary. In som e specim ens the vesicle is com ­
pletely filled w ith  a diffuse m ateria l, the  ep ithe lium  is unclear, and  no sperm  are 
ap p aren t. In o th er ind iv iduals it is com pletely  filled w ith  sperm  and  lined  by a

ov

vs m a

Fig. 10. — Paulodora felis asymmetrica n. subsp. Reconstruction of the atrial organs from the left 
hand side with omission of the left hand side of the female system.
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C

Fig. 11. — Macrorhynchus manusferrea n. sp. A, uterus w ith an egg capsule containing four young 
specimens; B, stylet; Paulodora felis asymmetrica n. subsp. C, stylet; D, stylet of another specimen 
(all from live animals).
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high, nuclea ted  epithelium . The left ovary alw ays has a slightly m ore caudal posi­
tio n  th a n  the  rig h t ovary. H ere a sep ara te  sperm -receiving vesicle is lacking. The 
left oviduct d iffers from  the rig h t one in  th a t it is lined  by an  ep ithe lium  w hose 
nuclei are  u n d ern ea th  the m uscles, and  w hich probably  has a secretory  function. In  
the  specim ens from  the G alapagos, a "bridge" (z in  Figs 9-10) connects the proxi­
m al ends of the  oviducts to  each  other. I t is b ro ad  on  the  left side, narrow  on  the 
righ t side. I t is su rro u n d ed  by very th in  long itud inal m uscles, lined by a very low, 
nucleated  ep ithelium  and  filled w ith  fine granular, eosinophilic  m ateria l, w hich  is 
condensed in som e places.

D iscussion. The new  subspecies d iffers from  the  nom inal subspecies P. felis 
felis (M arcus 1954) in  the  construction  of the fem ale system . A ccording to  M a r c u s  
(1954), the bursa  en ters the genital a trium  from  behind, w ith  the exit of the fem ale 
du c t above it. R e-exam ination  of M a r c u s 's  m ateria l revealed th a t the s itu a tio n  is, 
instead , the  sam e as described  here  fo r P. felis asym m etrica. There are, however, 
som e m ajo r differences: the  rig h t an d  left oviducts a re  the sam e in  P. felis felis, 
w ith o u t the  g landu lar ep ithe lium  on  the  left oviduct, n o r the  large vesicle on  the 
righ t one. A "bridge" betw een the ovaries does no t exist. These differences m ay ju s ­
tify giving the  new  taxon  the s ta tu s  of species. However, w ith  the m ateria l avail­
able, no differences can  be found in the construction  of the  stylet. As the shape of 
the  stylet is very typical for species w ith in  the genus Paulodora M arcus 1948 and  to 
avoid la ter confusion, we prefer to  keep the two taxa w ith in  the sam e species, even 
though  the d ifferences obviously can clearly be seen in  living specim ens th a t have 
reached full fem ale m aturity.

The tw o subspecies are clearly geographically separated: all individuals found 
on the A tlantic side of the A m ericas belong to  P. felis felis. So far, P. felis asym m etri­
ca has only been found in the Galapagos.

Subfam ily G yratricinae Graff 1905 

G yra trix  h e rm a p h ro d itu s  E hrenberg  1831 species com plex (Fig. 12)

Localities, (a) Colourless v arian t (G alapagos species I). Jervis N orth  (VIII. 1). 
S an ta  Cruz: Playa B orrero: coarse  san d  in rock pools (IX. 2). S an ta  Cruz: B ahia 
B orrero: coarse  san d  in  rock pools (IX. 3). S an ta  Cruz: B ahia Academy: n o rth e rn  
side (IX. 5b). S an ta  Cruz: B ahia Tortuga: coarse sand  in rock pools a t the  edge of 
m angroves (IX. 7). B arrington: coarse sand  in  rockpools (XI. 1). (b) Yellowish vari­
an t (G alapagos species II). S an ta  Cruz: B ahia Academy: so u th e rn  beach  (IX. 6b). 
B arrington: fine sand  in  rock pools (XI. 1). (c) R eddish varian t (G alapagos species 
III). Santa Cruz: B ahia Academy: sou thern  beach (IX. 6b).

Other localities. Recorded from  all over the w orld in  fresh  water, brack ish  and 
m arine localities.

Material. Several live an im als stud ied  by S. H oxhold. S ectioned specim ens: 20 co lou r­
less specim ens, 5 yellowish specim ens and  2 redd ish  specim ens.

Additional data and discussion. This euryhaline cosm opolitan  w as found abun­
dantly  in  several localities in the G alapagos and  in  th ree colour variants: colourless, 
yellowish and  reddish.
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The co lourless an d  yellow ish v arian ts  have eyes an d  th e ir  in te rn a l o rg an isa ­
tion  corresponds w ith  the descrip tions found in the lite ra tu re  (e.g. K a r l in g  1 9 6 3 ) .

The colourless varian t can reach  a length  of 1.5 m m . The m easurem ents (n = 
7) of the  hard  p arts  are: stylet 112-151 pm  (m ean = 121), sheath  25-35 pm  (m ean = 
31), stalk  of sheath  47-78 pm  (m ean = 60).

The yellowish varian t tends to  be smaller, abou t 1 m m  long. M easurem ents (n 
= 5) of hard  parts: stylet 115-122 pm  (m ean = 118), sheath  27-29 pm  (m ean = 28), 
stalk  77-86 pm  (m ean = 82).

The redd ish  varian t is 0.8-0.9 m m  long and  has no eyes. The in ternal o rgan i­
sa tion  of these specim ens deviates from  all fo rm er descrip tions and  from  the o ther 
tw o v arian ts  from  the G alapagos in  the  o rg an isa tio n  of the  fem ale system . The 
external vagina is situa ted  ventrally betw een the m ale and  the fem ale pore. It opens 
alm ost im m ediately  in to  the bursa . O pposite the vagina, the b u rsa  show s a fla t­
tened  space w ith  a th ick  sclerotized roof (w in  Fig. 12). From  th is  "roof", longitud i­
nal m uscles ru n  in  all d irections tow ards the ventral side of the bursa and  are con­
tin uous w ith  the longitud inal m uscles th a t su rro u n d  the bursa. In  the  fron tal p art

A
h V

r \ A  O V

W  -

va o g p  ds

20 (im

Fig. 12. — Gyratrix hermaphroditus. A, reconstruction of the female system from the right hand 
side; B, stylet of the reddish form; C, stylet of the yellowish form; D, stylet of the colourless form 
(B-D from live animals).
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of the bursa  are  two separated  com partm en ts filled w ith  sperm  (v in  Fig. 12). They 
narrow  tow ards the fron tal rim  of the bursa  and  are connected w ith  the oviduct by 
tw o sh o rt insem ination  ducts (only one in  o ther Gyratrix species). A high nucleated  
ep ithelium  and  long itud inal m uscles su rro u n d  them . The ep ithe lium  of the  d istal, 
n a rro w er p a rt o f the co m p artm en ts  is com parab le  w ith  th a t of the  oviduct, w hile 
the epithelium  of the proxim al p art s ta ins less deeply. The m easurem ents (n = 2 )  of 
the h a rd  p arts  are: stylet 1 7 1 - 1 7 5  pm , sheath  3 4 - 3 6  pm , stalk  5 0 - 5 9  pm .

The s trong  polym orph ism  of G . herm aphroditus  has been  know n fo r a long 
tim e; G r a f f  nam ed a first subspecies in  1 9 0 5  (G . herm aphroditus coeca) and  a sec­
ond  one in  1 9 1 1  (G . herm aphroditus m aculata). K aryological s tud ies have also 
revealed w ide varia tion  w ith in  the species ( R e u t e r  1 9 6 1 ,  L 'H a r d y  1 9 8 6 ,  several con­
trib u tio n s  by C u r i n i - G a l l e t t i  &  P u c c i n e l l i : see references in  C u r i n i - G a l l e t t i  &  
P u c c i n e l l i  1 9 9 8 ) .  These last au th o rs  consider the  taxon  as a species com plex w ith  
m any sibling species, som e even occurring  sym patrically. Karyotypes, size, and  p ro ­
portions of the h a rd  p a rts  m ay vary considerably. I t is clear th a t in the  G alapagos 
a t least th ree "species" are  p resen t (G alapagos species I-III).

The G . herm aphroditus m aculata  of G r a f f  ( 1 9 1 1 )  is the  only yellow v arian t 
know n. However, here  yellow corpuscles w ith in  the anim al cause the yellow colour. 
In  the G alapagos pop u la tio n  the an im als are  un ifo rm ly  yellow ish. The only red  
varian t know n so far w as found  by d e  B e a u c h a m p  ( 1 9 4 2 )  in the in testine (taken as 
food?) of som e O ligochaeta from  an  aquarium  in Rennes. Eyeless varian ts, G . her­
m aphroditus coeca Graff ( 1 9 0 5 ) ,  w ere previously only recorded  from  fresh  w ater in 
places w ith  little  o r no light: the deep w aters of Lake Geneva, wells in  B ohem ia 
(Czech R epublic), b u t also  in  som e floods in  M oscow (for references: see G r a f f  
1 9 1 3 ) .  The red  G . herm aphroditus  of the  G alapagos is th u s the first free-living 
m arine varian t th a t is red  and  w ithou t ocelli. Moreover, it also deviates in  its an a to ­
m y from  the  o th e r rep resen ta tives of the  species com plex. We refra in , however, 
from  nam ing  it formally, avoiding fu rth e r confusion, and  consider it a m em ber of 
the species com plex th a t can easily be recognised on  m orphological grounds.

DIAGNOSES OF THE NEW  TAXA

Djeziraia incana  n. sp. Djeziraia species w ith  a very long, s lender stylet ( 1 6 2 -  
1 9 8  pm ; 2 9 5  pm ) w ith  a te rm ina l opening. S hort fem ale d u c t en te ring  the  bu rsa l 
s ta lk  in  ab o u t the  m iddle. Sperm  d u c t w ith  c ircu la r m uscle sh ea th  only a ro u n d  
bo th  ends, and  w ithou t sclerotized  "horns".

Phonorhynchoides haegheni n. sp. Phonorhynchoides species w ith  a single­
w alled p ro sta te  stylet; 5 3  (G alapagos), 9 1  (F lorida) pm  long. A ccessory secre tion  
reservoir very large, w ith  a large ex tracapsu lar part. Accessory stylet single-walled: 
2 4 3  (G alapagos), 2 9 4  (Florida) pm  long. B ursa w ith  a s trong  m uscu lar d istal part, 
connected  to  the  proxim al p a rt by a m uscu lar pore. In sem ination  duct and  bursa l 
stalk  leave the m uscu lar p art of the  bursa a t d ifferent places.

Parachrorhynchus jondelii n. sp. Parachrorhynchus species w ith  a proboscis ± 
2 0 %  of the  body length. C opulatory  o rgan  w ith  an  u n arm ed  m ale a triu m  (cirrus), 
the  term inal p a rt enlarged as m ale bursa. Sem inal vesicles paired. B undle of a tria l 
g lands presen t. Fem ale d u c t d ista lly  w ith  a large sphincter. B ursal en tran ce  su r­
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rounded  by sm all teeth. O viducts proxim ally provided w ith  a kind of closing appa­
ra tu s  consisting of triangu lar plates.

M acrorhynchus manusferrea  n. sp. M acrorhynchus species in  w hich the ejacu- 
latory  duct en ters the m ale a trium  th rough  a ventral m uscu lar papilla a t the distal 
tip  of the stylet. Accessory glands in the  m ale system  present. Double-walled stylet 
g rapnel-shaped , 175 pm  long. Sm all fem ale b u rsa  p resen t a t the  proxim al end  of 
the fem ale duct.

Paulodora felis (M arcus 1954) A rtois & S chockaert 1998. Paulodora species 
w ith  a 73-92 pm  long stylet. The d istal p a rt o f the  stylet ru n s perpend icu lar to  the 
proxim al p art in live anim als; w hen squeezed it can  have the shape of a sickle. The 
fem ale duct is ra th e r long, and  com m unicates w ith  the m ale bursa th rough  a m us­
cu la r pore a t the  level of its b ifu rca tion  in to  bo th  oviducts. The oviducts function  
as sem inal receptacles.

P. f. felis (M arcus 1954). Fem ale system  sym m etrical, w ith o u t add itional 
sperm -receiving vesicle. W ithout a connection  ("bridge") betw een the proxim al ends 
of bo th  oviducts.

P. f. asym m etrica  n. subsp. Fem ale system  asym m etrical. A dditional sperm - 
receiving vesicle connected  to  the  proxim al p a rt of the  rig h t oviduct. Left oviduct 
w ithou t such  a vesicle. Nuclei of the epithelium  of the left oviduct insunk u n d er the 
m uscle sheaths. Proxim al ends of b o th  oviducts connected  by a "bridge".

POLYCYSTIDIDAE OF THE GALAPAGOS: SPECIES LIST

D uplacrorhynchinae Schockaert & K arling 1970 
Djeziraia incana  n. sp.
Phonorhynchoides haegheni n. sp.
Parachrorhynchus jondelii n. sp.

M acrorhynchinae E vdonin 1977 
M acrorhynchus manusferrea  n. sp.

Polycystidinae Schockaert & K arling 1970 
Polycystis ali Schockaert 1981
Paulodora felis (M arcus 1954) asymmetrica  n. subsp.

Porrocystid inae Evdonin 1977
Austrorhynchus galapagoensis Artois & Schockaert 1999 
Galapagorhynchus hoxholdi Artois & Schockaert 1999 
Pygmorhynchus pygmaeus Artois & Schockaert 1999

G yratricinae Graff 1905
Gyratrix herm aphroditus E hrenberg  1831 
Colourless varian t (G alapagos species I)
Yellowish varian t (G alapagos species II)
R eddish varian t (G alapagos species III)

Typhlopolycystidinae E vdonin 1977
Myobulla m yobulla  Artois & Schockaert 2000



84 T.J. Artois and  E.R. Schockaert

Myobulla dunata  Artois & Schockaert 2000 
Sabulirhynchus axi Artois & Schockaert 2000 
Lim ipolycystis sp.
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