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Abstract

A  new  species, P ygidiopsis ardeae  (H e te ro p h y id a e ,  Pygid iopsinae) ,  is desc r ibed ,  using b o th  light an 
s te reoscan  e lec tron  m icroscopy, f ro m  th e  g rey  h e ro n  A rd ea  cinerea  L. (A rd e id ae )  f rom  D e n m a rk ,  Th 
species has previously  (as P. genata ) b e e n  rec o rd e d  in dogs fed on  plaice and  flounders f rom  Danis 
w aters .  It dev e lo p ed  expe r im en ta lly  in dom es tic  chickens and  pigeons. N o  species o f  P ygid iopsis  Loos: 
1907 has prev iously  been  desc r ibed  f rom  b irds  in n o r th e rn  E u ro p e .  P. ardeae  is very sim ilar to  the  typt 
species, P. genata  Looss,  1907, f ro m  E gyp t ,  bu t  th e  tw o species have  d if fe ren t  life-cycles. P. ardea 
d iffers f rom  P. p ic laum oreli  D o llfus  & C a p ro n ,  1958 f rom  Senegal in its size an d  th e  d isposition  o f  vitellin 
follicles. P. p lana  (L in ton ,  1928) Price, 1933, f rom  a g reen  h eron  f rom  th e  ea s te rn  U S A ,  is larger tha 
P. ardeae an d  has a  w ide,  sac-like p repha rynx .

Introduction

D u rin g  ex p e r im en ta l  life-cycle s tud ies  o f  fish di- 
geneans ,  m e tac e rca r iae  ta k e n  f rom  brackish-  
w a te r  fish dev e lo p e d  into P yg id iopsis  sp. in ex p e r 
im enta lly  in fec ted  dom estic  ch ickens  an d  pigeons. 
T h e  spec im ens  o b ta in ed  f ro m  th e  expe r im en ta l  
infections d iffe red  from m o s t  p rev ious  descr ibed  
species o f  P ygid iopsis  Looss,  1907, and ,  in cases 
in which  th e  adul ts  w ere  s im ilar,  th e i r  larval deve l
o p m e n ta l  s tages w ere  d iffe rent.  S pecim ens  id e n t
ical to  those  o b ta in e d  in th e  expe r im en ta l ly  in
fec ted  hosts w ere  found  na tu ra lly  in th e  grey 
h e ro n ,  A rd ea  cinerea  L.

T h e  life-cycle o f  the  p re se n t  species has  b een  
w o rk e d  o u t  expe r im en ta lly  (K p ie ,  1990).

M aterials and m ethods

T h e  g rey  h e ro n s ,  A rd ea  cinerea  L . ,  w ere  sho t  at 
Esk ildsp  in th e  R osk ilde  F jo rd  ( the  Isefjord  c o m 
p lex ) ,  Z e a la n d ,  D e n m a r k ,  in A u g u s t  an d  S e p te m 

ber  1988. T h e  live d igeneans  rem o v e d  from  th 
intestine were  fixed un f la t tened  in F A A ,  Bouin' 
fluid o r  B e r la n d ’s fluid and  s to red  in 70%  e thano  
Specim ens were  s ta ined  in ca rm a lu m ,  with c 
w ithou t coun te rs ta in ing  in eos in ,  and  m o u n te d  i 
D P X  o r  c lea red  uns ta ined  in lac topheno l an  
m o u n te d  in g lycerine jelly. W o rm s  fixed in Bou 
in ’s fluid were  e m b e d d e d  in E p o n  and  seriall 
sectioned  (3 /xm) ( transverse ly ,  sagittally an d  hori 
zontally) an d  s ta ined  in to lu id ine  b lue .  Measure 
m en ts  (in m ic rom etre s )  a re  o f  spec im ens  fixe' 
unf la t tened  in F A A  an d  m o u n te d  in D P X .  O the  
spec im ens  were  fixed in g lu ta ra ldehyde  for scan 
ning e lec tron  m ic roscope  s tud ies  (see K 0 ie, 1987) 

T h e  p resen t  spec im ens  w ere  co m p a re d  with th 
following materia l:
(1) P ygidiopsis genata  Looss,  1907 f rom  exper 
im enta lly  infected  ham ste rs  f rom  Egyp t.  Loai 
f rom  D r  L .M . B ou los ,  Egyp t.  P. genata  fron 
M ilvus m igrans  f rom  C airo  an d  expe r im en ta l!  
r e a re d  specim ens in ducklings from  Egyp t.  Loai 
f rom  British M u se u m  (N a tu ra l  H istory) .
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(2) P yg id iopsis p lana  (L in ton ,  1928) Price, 1933. 
H o lo ty p e  (U S N M  H elm . Coli. No. 7940) from  
B utorides virescens  f rom  W o o d s  H o le ,  M ass.,  
U SA .
(3) P ygid iopsis p ic laum oreli Dollfus & C a p ro n ,  
1958 f rom  Sterna h irundo  L. f rom  Rufisque, S e n 
egal. L o a n  f rom  M u sé u m  N ational  d ’H isto ire  
N a tu re l le ,  Paris.
(4) V ar ious  spec im ens  of P ygidiopsis  sp. f rom  pis
civorous b irds  f rom  E u ro p e .  L o an  from  British 
M u se u m  (N a tu ra l  H istory) .

Fam ily H eterophyidae  (Leiper, 1909) Odhner, 1914 
Subfam ily Pygidiopsinae  Y am aguti, 1958 
Genus Pygidiopsis  Looss, 1907

Pygidiopsis ardeae n. sp. (Figs 1-3)

H o s t: A rd ea  cinerea  L . (A rd e id ae ) .
L ocality . R osk i lde  F jo rd ,  Z e a la n d ,  D en m a rk .
Site in h o s t: In tes t ine .
S pec im ens d ep o s ite d : Zoological M useum , C o p e n 
hag e n ,  ho lo ty p e  an d  para types .  P ara types  
B M (N H )  R eg .  N o. 1989.3.17.1-2 and  U S N M  
H elm . Coli. N o . 80756.

D escription

M e a su re m e n ts  o f  P. ardeae  and  re la ted  species are 
inc luded  in T a b le  I. D escrip tion  b ased  u pon  9 
g rav id ,  s ta ined  spec im ens  (ho lo type and  8 p a r a 
types),  6 serially sectioned  specim ens and  S E M  
stud ies  o f  20 gravid  specim ens.

B o d y  py r ifo rm , taper ing  tow ards  an te r io r  end ,  
bluntly  r o u n d e d  poste r io rly ,  b roades t  at abou t 
p os te r io r  th ird  with consp icuous ven tra l  cavity. 
F o re b o d y  dorso-ventra lly  f la t tened; h indbody  less 
so. B o d y  with regularly  a r ranged  scale-like spines 
decreas ing  in size posterio rly ,  except for small 
p re-o ra l  unsp ined  a re a  an d  2 e longa te ,  unsp ined  
areas  ven tro - la te ra l ly  in h indbody .  O ra l  spines 
deeply  e m b e d d e d  in oral sucker  in 2 rows; a n 
te r io r  ro w  with 16 approx im ate ly  4 /xm long  scale
like c ircum ora l  sp ines; p os te r io r  row restric ted  to 
4 slightly sm alle r  dorsal spines.

P ig m en t  g ranu le s  sc a tte red  b e tw e en  oral sucker

and  level ju s t  p o s te r io r  to  in testinal b ifurcation. 
N u m e ro u s  unicellu lar  g lands  o p en  o n to  body-sur- 
face th ro u g h o u t  b u t  especially  an tero-ventra lly .

O ra l  sucker  ventra lly  su b te rm in a l  o r  a lm ost  te r 
minal;  oval o r  g lobular .  L en g th  of p re p h a ry n x  and  
oesophagus  d ep e n d in g  o n  posit ion  o f  pharynx , 
which varies  b e tw een  lu m e n  o f  o ra l  sucker  and  
just an te r io r  to in testinal b ifurcation .  In  resting 
posit ion  p rep h a ry n x  a n d  o eso phagus  app rox i
m ate ly  equa l  in length .  W all o f  p re p h a ry n x  p ro 
vided with an  a rched  fold (with a  n a r ro w  split 
ven tra lly )  a t  junc t ion  with pharynx . A rc h e d  fold 
usually an ter io r ly  o r ien ta te d .  P harynx  oval to 
globular .  W all o f  o eso phagus  with  longitudinal 
th ickenings.  In test inal b ifu rca t ion  a b o u t  two- 
th irds  o f  d is tance f rom  oral sucker  to  ven tra l 
sucker .  C a ec a  te rm in a te  blindly close to  an ter io r  
m argin  o f  ovary; ex trem ities  tend  to  cu rve  m ed i
ally and  dorsally. V en tra l  sucker  g lobu la r  to  t ra n s 
versely oval.

E xcre to ry  vesicle Y- to  T -sh ap ed ;  reaches  an 
te rio rly  to  m id-ovarian  level; s tem  fu nne l-shaped ,  
with  th ickenings close to  te rm ina l  p o re ;  arm s 
b ro a d ,  dorsal an d  ven tra l  to  testes.

N u m e ro u s  gland-cells ven tro - la te ra l ly  in h ind 
body ,  b e n e a th  unsp ined  a re a  o f  body  an d  an ter io r  
to  v ite llarium.

T es tes  sym m etr ical ,  u n lo b e d ,  transverse ly  oval, 
n e a r  p o s te r io r  en d  o f  body ,  sep ara te  o r  con t igu
ous. Sem ina l  vesicle im m edia te ly  pos t-ace tabu la r ,  
s in is tro-dorsal ,  b ipa r t i te ,  vo lum inous .  E jacu la to ry  
duct runs  an ter io r ly  sinistral to  ven tra l  sucker; 
o pen ing  in to  genital sac b e tw een  gono ty l  an d  v en 
t ra l  sucker.

O v ary  en t ire ,  spherical to  subspherica l ,  an ter io r  
to  o r  a n te ro -m ed ia n  to  right testis. Sem ina l  re c e p 
tacle  g lobu la r  o r  transversely  oval; o f ten  v o lum in 
ous; m e d ian ;  dorsal to  an d  over lapp ing  an ter io r  
p a r ts  o f  tes tes  and  p os te r io r  pa r t  o f  ovary .  L a u r e r ’ 
s canal p resen t.  V ite lla rium  com posed  o f  5-10 
transversely  oval follicles, con t iguous  o r  o v e r la p 
ping, in 2 la tera l fields which ex tend  f ro m  close 
to  p os te r io r  ex trem ity  to  a b o u t  m id-ovarian  level.  
C o m m o n  vitelline ducts un ite  im m edia te ly  pos t
e r io r  to  ovary  n ea r  mid-line to  form  small vitelline 
reservoir .  U te r in e  coils in m a tu re  spec im ens  oc
cupy  space b e tw een  testes an d  ven tra l  sucker ,
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P yg id io p s is  a rdeae  n . s p . ,  v e n tra l  v iew .
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Fig. 2. P y g id io p s is  a rd ea e  n . sp . W h o le -m o u n ts  (A - F )  fix ed  in  B e r la n d ’s flu id  a n d  sh o w n  in  v e n tra l  v iew . A ,  D ,  C  a n d  F  m o u n te d  
in  D P X , B  a n d  E  m o u n te d  in  g ly c e rin e  je lly . A .  F o r e b o d y .  B . O ra l  s u c k e r  w ith  c irc u m o ra l sp in es . C . A n te r io r  e x tre m ity  w ith  
p h a ry n x  in  u su a l p o s it io n . D .  S p ec im en  w ith  p h a ry n x  in  lu m e n  o f  o ra l s u c k e r . E . S p e c im e n  w ith  g o n o ty l in g e n ita l sac . F . S p ec im en  
w ith  p ro tr u d e d  g o n o ty l.  G . S ag itta l sec tio n  o f  w h o le  w o rm . H .  T ra n s v e rs e  sec tio n  th ro u g h  re g io n  o f  g o n o ty l. I. T ra n s v e rs e  sec tio n  
th ro u g h  p o s te r io r  re g io n  o f  sa m e  sp ec im e n  as  H .  A b b re v ia tio n s ', e ,  eg g ; e x , e x c re to ry  v e sic le ; f ,  fo ld  in p re p h a ry n x ; g ,  g o n o ty l; gs, 
g e n ita l s ac ; i ,  in te s tin a l  c ae c u m ; o ,  o v a ry ; o e ,  o e s o p h a g u s ;  o g s , o p e n in g  o f  g e n ita l s ac ; p , p o c k e t in  g o n o ty l; p h ,  p h a ry n x ; p i, 
p ig m e n t g ra n u le s ;  p p h ,  p re p h a ry n x ; s r , s em in a l re c e p ta c le ;  t ,  te s t is ; u g , u n ic e llu la r  s u b te g u m e n ta l  g la n d ; v , v ite llin e  fo llic le ; v r, 
v ite llin e  re s e rv o ir ;  v s , v e n tra l su ck e r .
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over lapp ing  caeca laterally. U te r u s  en te rs  right 
m arg in  o f  genital sac. G en ita l  p o r e  im m edia te ly  
an tero-s in is tra l to  ventra l sucker .  G o n o ty l ,  a thick 
m uscu la r  p ad ,  eversib le , s inistral to  an ter io r  m a r 
gin of ven tra l  sucker ,  con ta in ing  20 -30  fusiform

to  gu tt i fo rm  pocke ts  a r r a n g e d  in a crescent ani 
conta in ing  s trongly  refractive  m ateria l.  N um erou  
small g land-cells  associa ted  with gonotyl am 
pocke ts .  P ro t r u d e d  gono ty l  w ith openings o 
pocke ts  basally  and  with small sc lero tised  knobs

Fig. 3. P y g id io p s is  a rdeae  n . sp . S E M  m ic ro g ra p h s . A . V e n tra l  v iew  o f  sp ec im e n  w ith  p ro t r u d e d  g o n o ty l. B . V e n tro - la te ra l  v ie \ 
o f  sp ec im e n  w ith  g o n o ty l in  g e n ita l  sac . C . A n te r io r ,  v e n tra l v iew , sh o w in g  c irc u m o ra l s p in e s ,  s m a lle r  b o d y  sp in e s  a n d  suppose i 
s e n s o ry  s tru c tu re s .  D . G o n o ty l ,  v e n tra l  su c k e r  a n d  p a r t  o f  v e n tro - la te ra l  re g io n  d e v o id  o f  sp in e s . E . V e n tra l  s u c k e r  a n d  open in , 
o f  g e n ita l sac . F . E ggs re m o v e d  fro m  u te ru s .
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Eggs o p e rc u la te ,  m ost o f ten  co llapsed ,  nearly  
co lourless  w h en  newly fo rm ed  but go lden  yellow 
in m o re  distal p o r t io n  of u te rus .  Surface with fine 
i r regu la r  p a t te rn .  O p ercu la r  line be tw een  2 a n n u 
la r  th ickenings.  M a tu re  eggs contain  m iracid ium .

D iscussion

P yg id iopsis  ardeae n. sp. is s imilar in general  m o r 
pho logy  to  th e  type-species, P. genata  Looss ,  1907 
(T ab le  I ) ,  as described by Looss (1907). Eight 
species  o f  P ygid iopsis  have  been  descr ibed  ( Y a 
m agu ti ,  1971; W ang ,  1982).

N o  P yg id iopsis  species has been  descr ibed  from 
n o r th e rn  E u ro p e .  C a rrè re  (1938) reco rded  P ygid i
opsis  sp. in A rd e ifo rm es  from  sou the rn  F rance ,  
b u t  as th e  species was ne i the r  descr ibed  n o r  fig
u red  its iden tity  is unknow n. T h e  spec im ens  e x a m 
ined  f ro m  piscivorous birds in G re a t  Brita in  were  
in too  p o o r  a cond it ion  to  be co m p ared  with the  
p re se n t  specim ens.  Tw o species, P. genata  Looss, 
1907 an d  P. p ic laum oreli Dollfus & C a p ro n ,  1958, 
have  b e e n  descr ibed  from  the  M e d i te r ra n e a n  area  
an d  Senega l,  respectively . T h e  rem ain ing  species 
a re  f ro m  th e  Philippines, N o rth  an d  S ou th  A m e r 
ica a n d  A sia . P. ardeae  differs from  P. p ic laum oreli 
by be ing  sm alle r  and  in the  posit ion  o f  th e  vitelline 
follicles, these  be ing  la tera l to th e  tes tes  in the  
fo rm e r  an d  pre- tes t icu lar  in the  la tte r.  P. ardeae 
d iffers f ro m  P. p lana  in its sm aller  size (T ab le  I) 
an d  its absence  o f  a w ide,  sac-like p re -pharynx .  
P. ardeae differs f ro m  P. su m m a  O nji  & N ish io ,  
1916, which has  b e e n  reco rded  in A sia  on ly ,  by 
its sm alle r  size and  by th e  d if fe ren t sh ap e  o f  the  
r e t r a c te d  gonotyl.  P. su m m a  has tw o  se p a ra te  
g roups  o f  “ strongly  refractive  rod-like b o d ie s” on  
th e  gono ty l  (Y a m a g u ti ,  1939). A cco rd ing  to  Looss 
(1907) P. genata  has  th e  ven tra l sucker  sm alle r  
th a n  th e  o ra l  sucker ,  w hereas  in W i t e n b e r g i  d e 
sc rip t ion  o f  th is  species th e  ven tra l sucker  is la rger  
th a n  th e  oral sucker.  T h e  specim ens o f  P. genata  
e x a m in e d  in th e  p re se n t  s tudy also h ad  th e  ven tra l  
su c k e r  slightly la rger  th a n  the  ora l sucker .  H o w 
ever ,  P. gena ta , P. su m m a  and  P. ardeae a re  clearly  
s e p a ra te d  by th e  m orpho logy  of  the  m e tac e rca r iae  
an d  th e i r  choice  o f  th e  first in te rm ed ia te  host.  T h e  
ce rcar ia  o f  P. genata  develops in M elania  tubercu 

lata (C er ith iacea ,  M e lan i idae )  (B ou los  et al., 
1981), th e  ce rcar ia  of P. su m m a  occurs in T ym pan
o tonus m icrop tera  (C er i th iacea ,  P o tam id id ae )  
(Chai et a l.,  1986), w hereas  th a t  o f  P. ardeae is 
found  in H yd ro b ia  spp. (R issoacea ,  H ydrob i idae )  
(K pie ,  1990). N e ith e r  M . tuberculata  n o r  T. m ic 
roptera  live in n o r th e rn  E u ro p e .  T h e  encysted  m e 
tace rcar iae  o f  P. genata  and P. su m m a  a re  sp h e r i
cal (unpub lished  illustrations by D r  B ou los ,  pers. 
c o m m .;  C hai et a l., 1986), w h erea s  th o se  o f  P. 
ardeae  a lone a re  e longate  (K p ie ,  1990). E s tua rine  
fishes are  in te rm ed ia te  hosts  fo r  all th re e  species. 
T h e  cercaria  o f  P. genata  is p leu ro lophocercous  
and  thus differs from  th a t  of P. ardeae (see Kpie, 
1990). T h e  life-cycle o f  P. genata  has  b e e n  w orked  
o u t  exper im en ta lly  (B ou los  et a l., 1981; D r  
Bou los ,  pers.  co m m .) .  T h e  cercar ia  o f  P. su m m a  
(see Y a m a g u ti ,  1975) has no  similarity  with  that 
o f  P. ardeae. C hris tensen  & R oth  (1949) found 
spec im ens  o f  P ygidiopsis  (identified as P. genata) 
in dogs exper im en ta lly  fed  o n  plaice P leuronectes  
platessa  and  f lounders  P latichthys fle su s  f rom  D a n 
ish inlets. S ince in the  p re se n t  s tudy  th e  m e ta c e r 
ca r iae  o f  P. ardeae  w ere  expe r im en ta lly  (and  n a t
urally  -  see K pie ,  1990) o b ta in ed  in es tuarine  
fishes, including flatfishes, s ticklebacks and  gob 
ies, it seem s very  likely th a t  C h ris tensen  & R o th 's  
spec im ens  f rom  the  dogs belong  to th is  species.

T h e  single row o f  c ircum oral sp ines was 
ove r lo o k e d  in th e  original descr ip tion  o f  P. genata  
by L ooss  (1907), bu t  m e n tio n e d  by  W iten b e rg  
(1929) in his redescr ip tion  o f  the  species. E x am in 
ation  o f  P. genata  (p re sen t study) revea led  that 
th e  oral sp ina tion  was identical w ith  th a t  o f  P. 
ardeae, i .e . ,  a single row  with 16 c ircum ora l  spines 
an d  a  p o s te r io r  dorsal row  with 4 slightly sm aller  
spines. O strow ski de N ú ñ e z  (1974) also described 
a sim ilar o ra l sp ina tion  o f  P. p in d o ra m en sis  T ra- 
vassos, 1929 from  A rgen tina .  T h e  c ircum oral 
sp ines o f  P ygid iopsis  a re  o ften  r ec o rd e d  as only 
occurring  in live specim ens (Chai et a l., 1986). 
A s  th e  c ircum ora l  sp ines are  a t tached  to  th e  oral 
sucker  they  a re  m ost o f ten  w ithdraw n in to  the 
sucker  on  fixation. A f te r  d ea th  th e  c ircum oral 
sp ines a re  lost before  th e  rem ain ing  body  spines. 
T h e  c ircum oral spines w ere  easily recogn isab le  in 
spec im ens  live-fixed, cleared  in lac topheno l  and
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m o u n te d  in g lycerine jelly, and  they  also a p p e a re d  
on  S E M  fixed m ateria l.

E x am in a t io n  o f  P. genata  (p re sen t study) re 
vea led  th a t  th e y  have  two ven tro - la te ra l  unsp ined  
fields o n  the  h in d b o d y ,  underly ing g landu lar  cells, 
an d  an an ter io r ly  d irec ted  fold (fornix-like fold 
o f  P ea rso n ,  1973) at the  junc tion  b e tw een  the  
p re p h a ry n x  an d  pharynx ,  fea tures  which w ere  also 
fo u n d  in P. ardeae. T h e  p repha rynx  an d  pharynx  
o f  P. genata  an d  P. ardeae a re  thus similar to  those  
o f  so m e species o f  th e  he te rophy id  genus G alacto 
so m u m  (see P ea rso n ,  1973). D u r in g  the  act of 
ingestion  th e  pharynx  moves forw ard  with in  th e  
p rep h a ry n x  an d  m ay half e n te r  th e  lum en  o f  the  
o ra l  sucker: it th e n  re tu rns  to  th e  resting  posit ion. 
In the  process the  pharynx  engulfs  m ateria l f rom  
th e  lum en  o f  th e  oral sucker (P e a rso n ,  1973).

T h e  ob se rv a t io n  by Chai et al. (1986) th a t  the  
gono ty l  o f  P. su m m a  is p rov ided  w ith spines needs  
confirm ation .  Y am agu ti  (1939) described strongly  
refrac tive  rod-like  bodies in th e  genital p lug  o f  P. 
su m m a  and  C iu re a  (1933) descr ibed  the  gonotyl 
o f  P. genata  as “ une  ventouse  génitale  d ég ra d ée ,  
tap issée  p a r  un e  cuticule qui fo rm e  des plis ayan t 
P a p p a re n c e  des petits  b â to n n e ts ,  d isposés d ’une 
m a n iè re  r a d ia i r e ” . Similar bodies  in th e  gonotyl 
o f  P. ardeae  r e p re se n t  cavities with a g landu lar  
m a te r ia l  which m ay be expelled  w hen  the  gonotyl 
is p ro t ru d e d .

Severa l  he te ro p h y id  t re m a to d e s  and  am o n g  
these  at least tw o Pygidiopsis  species, P. genata  
a n d  P. su m m a , a re  repo r ted  f rom  h u m an s ,  w here  
they  cause  in testinal heterophyias is  (Bou los  et a l., 
1981; Seo et a l., 1981). It is n o t  know n w h e th e r  
o r  no t  P. ardeae  m ay infect h u m an s ,  bu t  the  o cc u r 
rence  o f  m e tacerca r iae  o f  P. ardeae  in plaice and 
f lounders ,  an d  its successful d e v e lo p m e n t  in dogs, 
m a k es  it a possib le  hum an  p a th o g e n  if v iable m e 
tace rca r iae  a re  ingested.
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