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The fam ily o f th e  G nathorhynchidae was erected by M e i x n e r  in 1929 
to  accom odate 3 species belonging to  the  genera G nathorhynchus an d  
Prognathorhynchus. Since th en  several o ther represen ta tives o f th is  fam ily 
have been described by K a r l i n g  (1947, 1952, 1956b), A x (1952, 1953) 
an d  L ’H a r d y  (1963, 1964, 1966), by  which th e  num ber o f genera in ­
creased to  7 together containing 16 species. I can now add  ano ther 
gnathorhynchid  belonging to  a h itherto  undescribed genus, P sittacorhynchus 
verweyi nov. gen. nov. sp.

Generic characters of the Gnathorhynchidae-.

F rom  a stu d y  o f th e  diagnoses of the  gnathorhynchid  genera i t  became 
obvious th a t  th e  following characters are supposed to  have diagnostic 
v a lu e :

1. th e  m uscular s tru c tu re  of the  proboscis and  its  m otory m usculature
2. th e  s tru c tu re  o f th e  proboscis hooks
3. th e  position o f th e  pharynx  in the  body
4. th e  position o f the  testis  in the  body
5. th e  course o f th e  ductus ejaculatorius in re la tion  to  th e  p rosta tic  

vesicle an d  the  place where sperm a and p rosta tic  secretory products 
a re  mixed

6. the  presence or absence o f a  cu ticu lar sty let
7. th e  presence or absence o f a  sperm aducal vesicle
8. th e  presence or absence of a bursa copul a trix
9. th e  presence or absence o f a  ductus utero-com m unis

10. th e  position o f th e  genital pore
11 . the  presence or absence of eye-pigm ent.

Com ments will be m ade upon these characters w ith  th e  sole purpose 
o f establishing th e ir significance for the  taxonom y w ith in  the  fam ily. One 
is referred to  th e  w orks o f M e i x n e r  (1929), K a r l i n g  (1947, 1956a) and  
L ’H a r d y  (1963) for detailed  trea tm en ts  o f the  ana tom y  and  histology 
o f th e  various genera.



1. The m uscular s truc tu re  o f th e  proboscis an d  its  m otory  m usculature
The stru c tu re  o f th e  proboscis shows a  rem arkable v aria tio n  w ithin

th e  fam ily  b u t seems to  be constan t w ith in  each genus. F our different 
types can be recognized. The first ty p e  occurs in A ncistrorhynchus, D repano­
rhynchides  and Onathorhynchus, here one finds in th e  proboscis 2 cylindrical 
m uscular “p ad s” (G erm an: “M uskelwiilste” ; F rench : “bourrelets m uscu- 
laires” ) com pletely surrounded by  a m em brane. In  th e  second ty p e  the  
proboscis contains tw o compressed, disc-shaped m uscular pads , th is 
ty p e  occurs in Prognathorhynchus, O dontorhynchus and  P sittacorhynchus. 
In  N eognathorhynchus th e  proboscis possesses 2 compressed, m uscular 
“p ad s” , which are d ista lly  connected by a series o f m uscular lam ellae 
(U-shaped). In  th e  proboscis o f U ncinorhynchus in  place o f th e  m uscular 
“ pads” there  is a  strong ring  m usculature. The term inal cone of the  
proboscis is very short in m ost of the  genera, in  U ncinorhynchus i t  is 
alm ost non-existent, in  con trast in A ncistrorhynchus  i t  is alm ost as large 
as th e  basal p a r t  o f th e  proboscis.

The m otory  m usculature o f th e  proboscis shows even m ore varia tion . 
E ach genus seems to  have a fixed num ber of proboscis re trac to rs  and in  
some genera there  are tegum entary  re trac to rs as well. However, th is 
ch arac te r has to  be trea ted  w ith care, as in m ost cases th e  m usculature 
of th e  genus was stud ied  by m eans o f only one species from  it. I n  A ncistro ­
rhynchus  there are 4 pairs o f short proboscis re trac to rs and  no tegum entary  
re tracto rs. In  O nathorhynchus and D repanorhynchides also tegum entary  
re trac to rs are absent, b u t here 6 pairs o f short proboscis re trac to rs  occur. 
The proboscis o f Neognathorhynchus has 4 pairs o f sh o rt re trac to r muscles 
and  only weakly developed tegum entary  re tracto rs . Prognathorhynchus  
and  U ncinorhynchus  bo th  have 4 pairs o f long proboscis re trac to rs  and 
tegum entary  re trac to rs as well, b u t th e  places o f a ttach m en t o f these 
muscles differ considerably in  th e  two genera. Odontorhynchus has tegu­
m entary  re trac to rs and  only 1 p a ir o f long proboscis re tracto rs . The 
proboscis m usculature in  Psittacorhynchus has no t been studied.

2. The s tru c tu re  o f th e  proboscis hooks
The s tru c tu re  of th e  proboscis hooks seems to  be a  very  distinctive 

charac ter for th e  genera of th e  G nathorhynchidae, so fa r 5 different types 
have been described. In  A ncistrorhynchus  and  G nathorhynchus each hook 
is la tera lly  winged an d  has a  basal p late  w ith  th e  appearance o f a webfoot. 
In  D repanorhynchides each proboscis hook consists of a  horseshoe-shaped 
basal p la te  on which 2 or 3 unequal sized tee th  are inserted. I n  Neognatho- 
rhynchus  th e  hooks have an  obtuse axial outgrow th  an d  2 la te ra l wings. 
T he proboscis hooks o f U ncinorhynchus have each a  horseshoe-shaped 
basal p late , th e  apices of which touch those o f th e  opposite hook, and  a 
central inw ard ly  curved tooth . In  O dontorhynchus th e  proboscis hooks 
have a roundish to  square, n o t always very  d istinc t, basal p late , on which 
1 s tra ig h t hook is inserted , som etimes also 2 very  sm all la tera l teeth .
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In  Prognathorhynchus  and  P sittacorhynchus  th e  proboscis hooks are very 
sim ilar in  s tru c tu re  to  those o f Odontorhynchus b u t are usually b e tte r 
developed; th e  basal p la te  is round  and  som ew hat arched, while the  too th  
is usually  curved; som etim es 2 very  small lateral tee th  can be found a t  
th e  base o f th e  large tooth .

3. The position o f the  pharynx  in the  body
The position o f th e  pharynx  varies. In  A ncistrorliynchus, D repano- 

rhynchides and  G nathorhynchus i t  is s ituated  in th e  posterior p a rt, in 
O dontorhynchus, Prognathorhynchus x) and U ncinorhynchus in the  an terio r 
p a r t  and  in Neognathorhynchus and  Psittacorhynchus in th e  m iddle p a r t  
o f the  body.

4. The position o f the  testis  in  the  body
The testis  is single an d  is usually dorsal, b u t in  Prognathorhynchus and 

D repanorhynchides i t  is ven tra l, and  in N eognathorhynchus it  is d istinc tly  
la teral. In  Ancistrorliynchus  and  D repanorhynchides th e  testis  lies in  fron t 
o f th e  pharynx , and in  P rognathorhynchus, Neognathorhynchus and  Odonto­
rhynchus  i t  is posterior to  it. In  G nathorhynchus, U ncinorhynchus and  
P sittacorhynchus th e  testis  extends from in fron t o f the  phary n x  to  far 
behind th is organ.

H owever, L ’H a r d y  (1 9 6 3 )  noticed th a t  in A ncistrorhynchus  th e  testis  
som etim es lies in ano ther position. I  noticed th e  sam e in  P sittacorhynchus. 
In  th a t  genus th e  testis is generally dorsal m edian, b u t is som etimes 
oblique, or postpharyngeal.

5. The course o f th e  ductus ejaculatorius in relation  to  th e  p rosta tic  
vesicle an d  th e  place where sperm a and  jn-ostatic secretory products 
are m ixed

In  6 genera the  ductus ejaculatorius traverses axially  th e  prostatic  
vesicle, b u t in  Prognathorhynchus and  A ncistrorhynchus i t  is s itu a ted  a t  
th e  ou ter side o f the  p rosta tic  vesicle w ithin th e  m uscular shea th  o f th e  
g ran u la r bulbus.

U sually the  m ixing of sperm a and  th e  p rosta tic  secretory products of 
th e  p rosta tic  glands takes place outside th e  g ranu lar bulbus, in  th e  p rox i­
m al p a r t  o f th e  sty le t (D repanorhynchides, Prognathorhynchus, P sittaco­
rhynchus, U ncinorhynchus) or in the  d istal p a r t of th e  ductus ejaculatorius 
(A ncistrorhynchus, Gnathorhynchus). In  the  genera O dontorhynchus and 
N eognathorhynchus sperm a and  prostatic  secretions a re  m ixed already 
w ithin  th e  p rosta tic  vesicle.

6. The presence or absence o f a  cu ticu lar sty let
There are only tw o genera in which th e  m ale genital t ra c t  is no t te rm i­

n a ted  by a  cu ticu lar sty le t, viz. G nathorhynchus and  A ncistrorhynchus.

x) In Prognathorhynchus typh lu s L’Hardy, 1964 the pharynx is situated rather 
close to the middle of the body.
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7. The presence or absence o f a sperm aducal vesicle
The occurrence of a sperm aducal vesicle has been recorded in all p revi­

ously described genera. In  TJ ncinorhynchus th is  organ can become very  
volum inous and reach -3 o f the  body length. In  th e  genus P sittacorhynchus  
th is organ is com pletely absent. I  did n o t find even th e  sligh test w idening 
o f th e  vas deferens before it enters the  g ran u la r vesicle, a lthough  I 
exam ined carefully m any  specimens in all stages o f m atu rity .

8. The presence or absence of a bursa copulatrix
O dontorhynchus has a bursa co p u la trix ; th is  organ is absen t in all o ther

G nathorhynchidae.

9. The presence or absence o f a ductus utero-com m unis
In  th e  genera D repanorhynchides, Gnathorhynchus, Odontorhynchus, and  

V ncinorhynchus  th e  u terus opens d irectly  in to  th e  a triu m  genitale com ­
m une and  n o t v ia  the  female genital canal. In  Neognathorhynchus and 
A ncistrorhynchus  th e  u terus is connected w ith  th e  fem ale genital canal 
and  th u s one can speak of a  ductus utero-com m unis. W ith  respect to  th is 
charac te r th e  genus Prognalhorhiynchus is no t homogeneous. In  th e  species 
P . dub ius  M eixner, 1929 and  P . cam pylostylus K arling , 1947 there  is 
definitely a ductus utero-com m unis, b u t in P . canaliculatus K arling  1947 
and  P . typh lus  L ’H ardy , 1964 th e  u terus opens d irectly  in to  th e  a triu m  
genitale commune. In  Psittacorhynchus I  could n o t see th e  term inal p a r t  
o f th e  u terus duct, b u t from  th e  general position o f th e  u terus it seems 
likely th a t  i t  opens in to  the  atrium .

10. The position o f th e  genital pore
The genital pore is term inal in D repanorhynchides, N eognathorhynchus 

an d  Prognathorhynchus. I t  is ven tra l, sub term inal in  A ncistrorhynchus, 
G nathorhynchus, Odontorhynchus, Psittacorhynchus and  U ncinorhynchus.

11. The presence or absence o f eye-pigm ent
The presence or absence o f eye-pigm ent has a lready  been re jected  by 

K a r l i n g  (1947) as a  generic character. In  the  taxonom y of th e  G natho- 
rhynch ida i t  can, however, be applied as a  charac te r a t  species level. The 
species of A ncistrorhynchus, G nathorhynchus, N eognathorhynchus and  
P sittacorhynchus have eyes, while in  species o f O dontorhynchus an d  U ncino­
rhynchus  eye-pigm ent is absent. I 11 Prognathorhynchus four o f th e  five 
species have eye-pigm ent, while D repanorhynchides has one b lind species 
and  one w ith  eye-spots.

F rom  the  above it  is ap p a ren t th a t  th e  various diagnostic characters 
are n o t o f equal im portance. The charac te r o f eye-pigm ent is o f little  
value, being only applicable a t  species level, and  th e  p igm ent itself is 
usually lost when a  species ad ap ts  itself to  life in  th e  ground w ater. 
C haracters concerning the  position o f certain  organs in  th e  body (e.g.
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th a t  o f th e  phary n x  an d  th e  testis) are m ore liable to  v ary  th a n  characters 
concerning very  com plicated structu res (such as the  proboscis and  the  
m ale genital apparatus). A considerable varia tion  in  the  position o f the 
testis  has been reported  for A ncistrorhynchus  and P sittacorhynchus. The 
charac ter w hether the  u terus is connected w ith th e  ovovitelloduct or 
d irectly  w ith  th e  a triu m  genitale com m une is also of a  topographical 
natu re . The characters based on complex structures, such as th e  proboscis 
and  the  m ale copulatory organ, m ust be preferred in taxonom ic con­
siderations to  topographical or m etric characters.

F u rth e r there  appears to  be no m utual association between the  charac­
ters o f proboscis and m ale genital appara tus w ith in  the  G nathorhynchidae. 
G enera in  which th e  struc tu re  o f the  proboscis and  proboscis hooks is 
very  sim ilar, and which th u s show an  obvious relationship, m ay have 
very  different m ale genital organs, e.g. Prognathorhynchus and  P sittaco­
rhynchus. In  the  sam e way, genera showing an obvious sim ilarity  in the  
s tru c tu re  o f th e ir m ale genital organs m ay have a  very  different proboscis 
ap p ara tu s , e.g. D rcpanorhynchides and  Psittacorhynchus. The “ re ticu la te” 
relationsh ips w ith in  the  G nathorhynchidae m ake it  difficult to  elaborate 
a  n a tu ra l a rrangem ent o f the  genera. The sam e is true  for the  prepara tion  
o f a  key to  the  genera. T here is a  g reat deal o f a rb itra riness in the  choice 
of characters to  be used for the  first division o f a  key. I  chose th e  charac­
te rs  o f th e  proboscis for practical reasons, because th ey  are conspicuous 
an d  occur also in juvenile specimens. H ad  I chosen the  struc tu re  o f the 
m ale genital ap p a ra tu s  as the  first character for division th e  key would 
have show'n quite an o th er grouping o f the  genera.

K E Y  T O  T H E  G E N E R A

1. P h ary n x  posterior. Proboscis w ith 2 cylindrical m uscular “p ad s” , 
com pletely surrounded by a m em brane. C uticular s ty le t present or 
absent.
2. C uticular s ty le t present. Proboscis hooks w ith horseshoe-shaped

basal p l a t e ............................... D repanorhynchides L ’H ardy , 1904
2. C uticular s ty le t absent. Proboscis hooks w ith w ing-shaped lateral 

lobes.
3. D uctus ejaculatorius axially  traversing the  p rosta tic  vesicle

.......................................................... Gnathorhynchus M eixner, 1929
3. D uctus ejaculatorius beside th e  p rosta tic  v e s ic le .......................

...................................................... Ancistrorhynchus  L ’H ardy , 1963
1. P harynx  an terio r or in th e  middle of th e  body. Proboscis of ano ther 

structu re . C uticular sty let present.

4. Proboscis w ith  2 disc-shaped m uscular “pads” . Proboscis hooks 
w ith a  curved basal p late and  one central spine, sometimes w ith 
tw o sm aller lateral ones.
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5. P h ary n x  an terio r; sperm aducal vesicle present.
6. D uctus ejaculatorius axially  traversing  th e  p rosta tic  vesicle.

B ursa copulatrix  present . O dontorhynchus K arling, 1947
6. D uctus ejaculatorius beside the  p ro sta tic  vesicle. B ursa 

copulatrix  absent . . P rognathorhynchus M eixner, 1929
5. P h ary n x  in  the  m iddle o f the  body. Sperm aducal vesicle absent. 

D uctus ejaculatorius axially  traversing  th e  p rosta tic  vesicle 
...............................................................  P sittacorhynchus  nov. gen.

4. Proboscis and  proboscis hooks o f an o th er structu re .
7. Proboscis w ith  2 d istally  connected m uscular “ pads” . Proboscis 

hooks w ith an  obtuse basal plate and  w ing-shaped lateral lobes. 
P h ary n x  in the  m iddle of the  body. Sperm a and  g ranu lar
secretion m ixing in the  p rosta tic  v e s i c l e ....................................
.................................................  N eognathorhynchus K arling, 1956

7. Proboscis w ithout m uscular “pads” . Proboscis hooks consisting 
o f a  horseshoe-shaped basal p la te  w ith  a  curved central spine. 
P h ary n x  anterior. Sperm a and g ranu lar secretion m ixing in the  
proxim al p a r t  of th e  sty le t . U  ncinorhynchus  K arling, 1947

P S IT T A C O R H Y N C H U S  nov. gen.

Proboscis w ith  2 disc-shaped m uscular “pads” and  a  very  short term inal 
cone. Proboscis hooks w ith  a round, arched basal p late  on w hich 1 large 
to o th  is inserted, som etimes also 2 very  small, add itional tee th . P harynx  
in th e  m iddle o f th e  body. Testis elongate, dorsal and  m edian, extending 
from  in fron t o f th e  p h ary n x  to  far behind th is organ, som etim es showing 
a  la teral deviation in the  pharyngeal area. No sperm aducal vesicle. D uctus 
ejaculatorius axially  traversing  th e  prostatic  vesicle; p ro sta tic  secretions 
and  sperm a discharging separately  into th e  funnel-shaped proxim al p a r t 
o f th e  cu ticu lar sty le t, where mixing takes place. G enital pore ven tra l, 
subterm inal. No bursa copulatrix.

Type: Psittacorhynchus verweyi nov. sp.

W ith  respect to  th e  struc tu re  o f its  proboscis an d  proboscis hooks 
P sittacorhynchus  is closely related  to  Prognathorhynchus and  O dontorhynchus. 
The m ale genital ap p a ra tu s  o f Psittacorhynchus is, however, very  different 
from  th a t  o f Prognathorhynchus, and, a lthough there  seems to  be some 
sim ilarity  w ith  th a t  o f Odontorhynchus, it  should be noted th a t  m ixing 
o f sperm a and  p rosta tic  secretions in  P sittacorhynchus tak es  place in the  
proxim al p a rt o f th e  sty let, while in O dontorhynchus m ixing occurs already 
w ithin  the  p rosta tic  vesicle. The general s tru c tu re  o f th e  m ale genital 
ap p a ra tu s  of Psittacorhynchus is ra th e r sim ilar to  th a t  D repanorhynchides. 
The position o f the  pharynx  in the  m iddle o f the  body is a  charac ter th a t



Fig. 1. P sittacorhynchus venveyi nov. sp. General view. age =  atrium genitale 
commune; de = ductus ejaculatorins; g=germanum; gb=granular bulbus; gp = 
genital pore; pb=proboscis; pg=prostatic glands; ph=pharynx; st = stylet; te =  

testis; u=uterus; vd=vas deferens; vi = vitellarium.



Psittacorhynchus  lias in  common w ith Neognathorhynchus. In  th e  com plete 
absence o f a  sperm aducal vesicle Psittacorhynchus differs from  all o ther 
G nathorhynchidae so far described.

Psittacorhynchus verweyi nov. sp.

Psittorhynchus verweyi D en H artog, 1966.
Den H artog, Proc. K on. Ned. Ak. W et. C. 69. 104, 115, 152 (1966), 
nom en nudum . — Fig. 1-3; PI. I—II I .

The an im als are oblong, 750-1350 p  long and  w hite in colour. The 
an terio r p a r t  is tru n ca te , the  posterior p a r t  b road ly  obtuse. The w idest
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Fig. 2. P sittacorhynchus verweyi nov. sp. A. Stylet; B-F. Proboscis hooks. (A-D 
drawn from specimens from Stellendam; E-F drawn from specimens from Bergen

op Zoom.)
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p a r t  o f the  body lies behind the  middle. Proboscis 70-90 /x long w ith  2 
disc-shaped, compressed, dorso-ventrally  placed m uscular “p ad s” , con­
sisting o f a  series o f m uscular lam ellae, and a  very  short term inal cone. 
Proboscis glands large. Proboscis hooks 24—28 /x long, consisting o f a 
round , arched  basal p late , which often is incom pletely cuticularized, an  
inw ard ly  d irected  la tera l extension and  a  d istinc tly  curved term inal tooth . 
The basal p a r t  of th is  to o th  is a t  least p a r tly  longitudinally  grooved, 
som etim es w ith  2 very  sm all additional teeth . Eyes 2, ju s t behind th e  
proboscis, ca. 20 f.i. P h ary n x  rosu latus situated  in  the  m iddle o f th e  body, 
ca 130 [x in diam eter. Testis elongate, sausage-shaped, 400-500 fx long,

Fig. 3. Distribution of Psittacorhynchus verw eyi nov. sp. in the south-western part
of the Netherlands.
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dorsal and  m edian, extending in  caudal direction from  in  fron t o f the  
pharynx , som etim es showing a  la teral deviation  in  th e  pharyngeal area; 
exceptionally  i t  is oblique or post-pharyngeal. The vas deferens is a  long 
and  narrow  d u ct penetra ting  th e  g ranu lar bulbus, w ithou t in terven tion  
o f a sperm aducal vesicle, proceeding axially  th rough  the  p rosta tic  vesicle 
as an  independent, thin-w alled ductus ejaculatorius. G ran u lar bulbus 
thick-w alled, 180-200 /i long, traversed  by  2 g ran u la r strands. P rosta tic  
glands discharging proxim ally in  th e  g ranu lar bulbus. D uctus ejaculatorius 
som ew hat w idened in  th e  d istal h a lf o f th e  p rosta tic  vesicle, an d  filled 
w ith  secretory balls. S ty le t obliquely funnel-shaped a t  its  proxim al end, 
proceeding d ista lly  as a  s tra igh t, g radually  narrow ing, hollow, acu te  spine, 
105-140 fj, long; n ea r its  base som etimes curved; proxim al m argin ra th e r 
ind istinct. P ro sta tic  secretory products and  sperm a m ixing in  th e  proxim al 
p a r t  o f th e  sty let. G erm ariuin unpaired , ca 150 /u long; age difference 
o f th e  oocytes ra th e r  d istinct. V itellarium  large, s itu a ted  a t  th e  left side. 
A trium  genitale com m une m ore or less spherical, ca 50 /.<; s ty le t entering 
i t  from  th e  righ t. G enital pore subterm inal and  ven tra l. A lthough the  
u terus is well developed, i t  was n o t possible to  trace  w hether it  connects 
w ith  th e  fem ale genital tra c t  or d irectly  w ith th e  a triu m  genitale commune. 
Egg-capsule 230 by 160 fi, w ithou t a stalk , w ith  a hyaline, mucose drop 
a t  its  base, orange-brow n.

Geographical d is tr ib u tio n :

So fa r th e  species has been found only in the  south-w estern p a r t  of 
th e  N etherlands.

Localities in  the N etherlands :

Province of Zuid-Holland:
Goeree-Overflakkee: 1. Stellendam, on sandy tidal flat in front of the salt- 
marsh, along the Grevelingen, May 1963 (type locality).

Province of Zeeland:
Zuid-Beveland: 2. Kattendijke, intertidal sand-flat, Novembor 1964.

Province of Noord-Brabant:
3. Salt-marsh area south of Bergen op Zoom, October 1964 (collected by 
Dr. M. Bilio).

E cology :
Psittacorhynchus verweyi seems to  be restric ted  to  th e  h igh-littoral, 

m uddy  sand-flats in  the  euhaline section o f th e  D eltaic region. In  the  
sa lt-m arsh  area south  o f Bergen op Zoom, in  the  tran sitio n  belt between 
th e  m ud-flat and  th e  salt-m arsh, where Salicorn ia  europaea form s an  open 
b u t uniform  vegetation, Psittacorhynchus verweyi an d  M acrostom um  bal- 
ticum  L u th er together dom inate a rich tu rbellarian  fauna. N ear S tellen­
dam  a  specim en o f Psittacorhynchus verweyi was found a t  the  lower lim it
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of the  S p a rtin a  toivnsendii-veget& tion, in  detritus-rich  fine sand, where 
A renico la  m arina  (L.) is the  m ost conspicuous anim al an d  the  surface is 
spo tted  by brownish diatom  colonies. The predom inant tu rb e lla ria  in th is 
locality  were M onocelis jusca  Oersted (form w ith  long penis sty let), 
Promesostoma m arm oratum  (Schultze) and  P . rostratum  Ax. In  a small 
creek in  th e  sam e area ano ther specimen was found am ongst num erous 
Pseudoqraffilla arenicola Meixner.

F inally  3 specimens of Psittacorhynchus were found in  th e  Zostera noltii- 
association on the  tid a l flat o f K attendijke, in  detritus-rich  fine sand, in 
a  shallow depression, where during low tid e  the  sand is covered by  a 
th in  film of w ater. The predom inant tu rbellaria  in th is  locality  were 
M onocelis jusca  (form w ith  long penis sty let) and M ecynostom um  auritu m  
(Schultze).
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