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ABSTRACT

The endoparas i tes  of  the herpetofauna of  Dominica,  
West I n d i e s ,  were s tud ied  to see i f  they would be o f  value  
in determining host zoogeography.  T h i r t e e n  of  the f i f t e e n  
species of  h e r p t i l e s  o c c u rr i ng  on the i s l a n d  were c o l l e c t e d .  
Examinat ion of  the hosts y i e l d e d  two t rematodes,  one cestode,  
one acanthocepha lan, s ix  nematodes and one pentastomid.
One of  the trematodes is  descr ibed as a proposed new genus 
and new spec ies .  Problems of  h o s t - p a r a s i t e  zoogeography are  
discussed.  Two of  the e leven p a r a s i t e s  proved to be of  
s i g n i f i c a n c e  in understanding host zoogeography. I t  was 
suggested t h a t  h o s t - p a r a s i t e  r e l a t i o n s h i p s  w i l l  be of  
g r e a t e r  value as knowledge o f  the d i s t r i b u t i o n  o f  pa r a s i te s  
and hosts is  broadened.



SOME ENDOPARASITES OF THE HERPETOFAUNA OF DOMINJCA, 

WEST INDIES,  AND THEIR USE AS CLUES TO 

HOST ZOOGEOGRAPHY



CHAPTER I

INTRODUCTION

A concomitant  and comparat ive study of  hosts and 

p a r a s i t e s  in d i f f e r e n t  par ts  o f  the world has been l a b e l l e d  

the "von Ih e r i n g  method" a f t e r  the f i r s t  s c i e n t i s t  to use 

p a r a s i t e s  as i n d i c a t o r s  of  r e l a t i o n s h i p s  and geographical  

d i s t r i b u t i o n s  of  host species (Noble and Noble,  196 4) .

This method has rece iv ed  wide c r i t i c i s m  and is  plagued 

with many p i t f a l l s  where cases of  r ec e n t  a c q u i s i t i o n ,  

d i v e r g e n t  e v o l u t i o n ,  convergent  e v o lu t io n  and d i s c o n t i n ­

uous d i s t r i b u t i o n  make i t  impossible to use the p a r a s i t e s  

as uner r ing  guides to the o r i g i n s  of  the host .  Noble and 

Noble (1964)  have suggested t h a t  von I h e r i n g ' s  f a c t s  were 

both in a c c u ra t e  and inadequate in r e l a t i n g  the occurrence  

of  a nematode in w i l de  Canidae in Europe and South America 

as i n d i c a t i v e  t h a t  i t  had e x i s t e d  in t h e i r  upper Miocene 

a n c e s t o r s .

H o s t - p a r a s i t e  zoogeography has been a p p l i e d  to amphi­

bians by M e t c a l f  (1923 ,  1929 and 1940) who s tudied the  

o p a l i n i d s  o f  the f rog  f a m i l y  Le pto dac ty 1idae in order  to 

t r a c e  t h e i r  e v o l u t i o n  and d i s p e r s a l .  Dunn (1925)  and Noble 

(1925)  have both c r i t i c i z e d  M e t c a l f ' s  methods and conc lu -



s ions .  Other a p p l i c a t i o n s  o f  the "von I h e r i n g  method" 

in vary ing degrees inc lu de  the h o s t - p a r a s i t e  groups of  

f l a g e l l a t e  Protozoa o f  t e r m i t e s  ( K i r b y ,  1 9 3 7 ) ;  cestodes  

o f  b i rds  (B ae r ,  19 4 8 ) ;  M e ta s t ro n g y l i d a e  ( lung nematodes)  

of  mammals (D ou gh te r ty ,  194 9) ;  Mal lophaga o f  b i rds  

( K e l l o g g ,  1913; H a r r i s o n ,  1914; Hopkins,  1 9 42 ) ;  Anoplura  

of  mammals (Ewing,  1 9 26 ) ;  s t r i g e i d  t rematodes of  v e r t e ­

brates  (DuBois,  1938 ) ;  and d i g e n e t i c  t rematodes o f  f i s h  

(Planter,  1955) .

Mayr (1957)  has warned a g a i n s t  the use of  p a r a ­

s i t e s  as i n d i c a t o r s  o f  host  r e l a t i o n s h i p s  because o f  the  

exchanges o f  p a r a s i t e s  which may occur among hosts.  

D a r l i n g t o n  (1957)  s t a t e s  t h a t  animals and t h e i r  p a r a s i t e s  

can have d i f f e r e n t  geographica l  h i s t o r i e s ;  a f a c t  tha.t 

D a r l i n g t o n  b e l i e v e s  is  sometimes not  a p p re c ia t e d  by host -  

p a r a s i t e  zoogeographers.

The l ac k  o f  e x te n s iv e  h o s t - p a r a s i t e  s t ud i es  in 

h e r p t i l e s  o f f e r s  an open area f o r  r ese ar ch .  In s p i t e  of  

the c r i t i c i s m s  of  the "von I h e r i n g  method",  a study of  the  

endoparas i tes  o f  the  herpetofauna  o f  Dominica might  prove 

to be o f  va lue  to the accepted zoogeographical  p a t t e rn s  

which have been based p r i m a r i l y  on the morphology of  the  

host spe c ie s .  This r e p o r t  w i l l  descr ibe  the e n d o p a r a s i t i c  

helminths o f  the he rp et o fa una ,  discuss the problems of
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h o s t - p a r a s i t e  zoogeography, and draw some conclusions as to  

host zoogeography as r e l a t e d  to t h e i r  p a r a s i t e  complement.



CHAPTER I I

MATERIALS AND METHODS

Host specimens were c o l l e c t e d  on Dominica from 

February to June 1966.  The f rogs  and snakes were c o l l e c t e d  

by hand. The l i z a r d s  were captured by hand, noose or  shot .

The specimens o f  Iguana were obta ined by purchase from lo ca l  

n a t i v e s  as t h i s  species is r a r e .  C o l le c t e d  animals were 

u s u a l l y  preserved in 101 f o r m a l i n  the same day o f  c o l l e c t i o n .

Systemat ic  d i s s e c t i o n s  were performed in search of  

e n d o p a r a s i t i c  he lmin ths .  The complete d i g e s t i v e  t r a c t  and 

assoc ia ted  organs,  r e s p i r a t o r y  system and a l l  body c a v i t i e s  

were exp lored f o r  the presence of  specimens. The m a j o r i t y  

of  d i s s e c t i o n s  were performed on preserved i n d i v i d u a l s  and 

t h i s  was disadvantageous in t h a t  the p a r a s i t e  specimens 

were f r e q u e n t l y  preserved in a tw i s t e d  or contor ted  f a s h i o n .

As p a r a s i t e  specimens were d i s c o v e re d ,  they were passed 

through a s e r i e s  of  s o l u t i o n s  in Stender  d ishes.  The s o l u ­

t io ns  were: 10% f o r m a l i n ;  w a te r ;  30% e t h a n o l ;  50% ethanol

and 70% e t h a n o l .  The specimens were kept  in each dish from 

30 minutes to one hour.  The 10% f o r m a l i n  was used to  ensure  

complete f i x a t i o n  and as a wash to remove any m a t e r i a l s  adher ­

ing to the specimen. The water  washed out  the pre serv ing
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agent ,  and the a lc oh ol  s e r i e s  was used to br ing the s p e c i ­

men up to the c o n c e n t ra t io n  - of  the storage s o l u t i o n .  Each 

i n d i v i d u a l  p a r a s i t e  or group of  p a r a s i t e s ,  depending on 

s i z e  and number, were s tored in v i a l s  c on ta in in g  70% 

ethanol  and 5% g l y c e r i n e .  For each v i a l ,  a f i l e  card was 

made in d u p l i c a t e  c o n ta in i n g  the f o l l o w i n g  i n f o r m a t i o n :  

name of  host;  host number; host sex; host c o l l e c t i o n  l o c a l ­

i t y ;  l o c a t i o n  o f  p a r a s i t e ;  f i x i n g  rea g e nt ;  s t o r in g  r ea g e nt ;  

da te ;  and name o f  c o l l e c t o r .  Ins i de  each v i a l  was placed  

a piece o f  paper w i th  a number which corresponded wi th  t h a t  

on the p e r t i n e n t  f i l e  card.

Stored p a r a s i t e  specimens were processed f o r  mount­

ing and i d e n t i f i c a t i o n  in the f o l l o w i n g  manner:

Trematodes. Stored t rematode specimens were r e tu rn ed  

from the storage s o l u t i o n  to water  by passage through an 

alcohol  s e r i e s  of  70%, 50%, and 30% e t h a n o l .  M a t e r i a l  was 

kept in each s o l u t i o n  from 20 min.  to one hour.  Specimens 

were washed thoroughly  in d i s t i l l e d  water  and s t a in ed  f o r  

one hour in H a r r i s '  hematoxy l in .  Sta ined m a t e r i a l  was 

washed in 3 changes of  tap water  and desta ined in 35% a c i d -  

a lcohol  u n t i l  the blue co lo r  changed to p ink .  The s t a i n  

was i n t e n s i f i e d  in ammonia water  f o r  20 min. Specimens were 

then washed in severa l  changes o f  tap water  and dehydrated  

by passage up through a standard alcohol  s e r i e s .  Methyl
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s a l i c y l a t e  was used as the c l e a r i n g  agent .  Specimens were 

mounted d i r e c t l y  from the' c l e a r i n g  medium i n t o  Permount  

on glass s l i d e s .  When s u f f i c i e n t l y  hardened,  s l i d e s  were 

cleaned in 95% ethanol  and l a b e l l e d .

Cestodes. Tapeworms were handled in the same manner 

as t rematodes,  except  t h a t  the c lea red  specimens were cut  

i n t o  sec t ions  of  a p p r o p r i a t e  lengths and mounted, a whole 

worm to one s l i d e .

Nematodes. Nematodes are ex tremely  d i f f i c u l t  to 

s t a i n ,  dehydrate and mount in the usual manner because of  

t h e i r  impervious c u t i c l e .  S t a i n i n g  methods were t r i e d  on 

severa l  specimens wi th  only mediocre r e s u l t s . Best r e s u l t s  

were obtained by mounting the specimen unsta in ed .  This was 

done in the f o l l o w i n g  manner: the c u t i c l e  o f  each specimen

was pr icked severa l  t imes wi th  a f i n e  needle to a l l ow  b e t t e r  

exchange of  f l u i d s ;  specimens were dehydrated up to 100% 

ethanol  and c l ea red  in a combinat ion of  methyl s a l i c y l a t e  

and 100% e t h a n o l ,  g r a d u a l l y  inc re a s in g  the c o n c e n t ra t i o n  of  

the methyl s a l i c y l a t e  to 100% over a per iod of  t ime.  Mate­

r i a l  prepared in t h i s  manner could be mounted in Permount  

w i t h o u t  the specimen t u r n i n g  opaque. S l i d e s  were c leaned  

and l a b e l l e d  as above. Several  en face views were prepared.

Acanthocepha lans . The thorny-headed worms are a lso  

very r e s i s t a n t  to the p e n e t r a t i o n  of  f l u i d s .  However, f a i r
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r e s u l t s  were obtained wi th  the f o l l o w i n g  method. Stored  

specimens were washed wi th  70% ethanol  and the body wal l was 

pr icked  wi th  a f i n e  need le .  The specimen was hydrated by 

passage down through an a lcohol  s e r i e s  and s t a i n e d  wi th  

E h r l i c h ' s  acid hematoxy l in .  Stained specimens were dehy­

drated to 70% ethanol  and desta ined  in 70% a c i d - a l c o h o l  

u n t i l  .pink in c o l o r .  Destained specimens were i n t e n s i f i e d  

wi th  70% a l k a l i n e - a l c o h o l  u n t i l  blue in c o l o r .  Specimens 

were then dehydrated to 100% e t h a n o l ,  c le are d  in methyl  

s a l i c y l a t e ,  and mounted in Permount.  S l i de s  were cleaned  

and l a b e l l e d  as above.

Pentas tomids . Tongue worms were c l e a re d  d i r e c t l y  

from the s t orage  s o l u t i o n  in phenol -e thanol  or a f t e r  dehy­

d r a t i o n  in methyl s a l i c y l a t e .  Methyl s a l i c y l a t e  was found 

to g ive  the best  r e s u l t s .  Specimens were not  s t a i n e d  or  

mounted, but  observed d i r e c t l y  in the c l e a r i n g  medium.

P r e l i m i n a r y  i d e n t i f i c a t i o n  o f  p a r a s i t e s  was done 

wi th  the a id  of  keys in Systerna Helminthum v o l . I ,  I I ,  I I I ,  

and V by Yamaguti (1958 - 1963) .

D i s t r i b u t i o n  of  p a r a s i t e s  and hosts were based on 

publ ished l i s t s .



CHAPTER I I I

DESCRIPTION OF STUDY AREA

The West Ind ie s  l i e  eas t  of  Centra l  America,  between 

North and South America,  and most ly w i t h i n  the edge of  the  

t r o p i c s .  The l a r g e s t  is la nd s  running in an e a s t -w e s t  d i r e c ­

t io n  compose the Gr ea te r  A n t i l l e s .  The Lesser A n t i l l e s ,  

running in a no r t h -s o u t h  d i r e c t i o n ,  form an i r r e g u l a r  chain  

between the G r e a t e r ’ A n t i l l e s  and T r i n i d a d ,  and are composed 

of  r e l a t i v e l y  small  i s l a n d s .

Dominica,  the t h i r d  l a r g e s t  i s l a n d  in the Lesser  

A n t i l l e s ,  l i e s  between 15°10 '  -  15°40 '  north l a t i t u d e  and 

6 1 0 4 4 * - 61030'  west l o n g i t u d e ,  e q u i d i s t a n t  between the  

l a r g e r  is la nd s  o f  Gaudeloupe and M a r t i n i q u e  and about 30 

miles  from each (see f i g .  1 ) .  The i s l a n d ' s  maximum length  

is about '28 m i l e s ,  the maximum width c lose to 15 m i l e s ,  

wi th  a t o t a l  area o f  about 304 square m i l e s .  Like the maj ­

o r i t y  of  the v o l c a n i c  C a r ib e e s ,  Dominica 's complex moun­

ta inous ax is  has a n o r t h - s o u t h  t r e n d .  A l l  o f  t h i s  land is  

very rugged and p r e c i p i t o u s .

The v e g e t a t i o n  of  Dominica is  f a i r l y  d i v e r s e .  Four 

pr imary types o f  v e g e t a t i o n  were recognized by Hodge ( 1 9 4 3 ) .  

These are :  (1 )  the p a n t r o p i c a l  v e g e t a t i o n  of  the seabeaches
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and coasta l  t h i c k e t s ,  which d i f f e r s  from the o t her  thre e  

types in being p r i m a r i l y  edaphic ,  not c l i m a t i c ;  (2 )  the  

x e r o p h y t i c  v e g e t a t i o n  of  the lower  leeward s lop es ,  ch a r ­

a c t e r i z e d  by a low deciduous,  dry t r o p i c a l  f o r e s t  occupy­

ing a reg ion o f  seasonal  r a i n f a l l ;  (3 )  the mesophytic  

v e g e t a t i o n  of  the mountainous i n t e r i o r ,  c h a r a c t e r i z e d  by 

a high-stemmed, b r o a d - l e a f e d ,  evergreen r a i n  f o r e s t  occupy­

ing a zone o f  heavy r a i n f a l l ;  and (4)  the v e g e t a t i o n  o f  the  

upper slopes o f  the h ig hest  peaks,  c h a r a c t e r i z e d  by a med­

ium low,  t a n g l e d ,  mossy f o r e s t  occupying a zone o f  almost  

constant  mists and r a i n s .  For a more d e t a i l e d  d e s c r i p t i o n  

see Hodge ( 1 9 5 4 ) .



CHAPTER IV

DESCRIPTION OF HOST SPECIES

The herpetofauna of  Dominica is  composed of  two 

species o f  f rogs  in one f a m i l y ,  e i g h t  species of  l i z a r d s  in 

fo u r  f a m i l i e s ,  and f i v e  species o f  snakes in thr e e  f a m i l i e s  

(see Table 1 ) .  The h e r p e t o l o g i c a l  fauna of  the Lesser  

A n t i l l e s  shows no genera which are not  present  in South 

America (Dunn, 1934a) .

The f a m i l y  L e p to d a c t y l i d a e  is  w i de l y  d i s t r i b u t e d  in  

the A u s t r a l i a n  r e g i o n ,  and in Cent ra l  and South America.  A 

few species reach the southern United Sta tes  and one genus 

occurs in South A f r i c a .  The genus E l e u t h e r o d a c t y l u s , w i th  

more than 200 recognized spec ie s ,  is  w i de l y  d i s t r i b u t e d  and 

dominant in Cent ra l  America and e s p e c i a l l y  the West I n d i e s ,  

forming the main p a r t  o f  the f rog fauna t h e r e .  IE. 

m a r t i n i c e n s i s  is  w ide-spread and abundant in the Lesser  

A n t i l l e s .  I t  has been recorded from as f a r  north as S t .  

M a rt in s  (Dunn, 1934a)  and is  a pp a re n t l y  present  on a l l  o f  

the is la nds  to the south.  Leptodacty lus  is a Cent ra l  and 

South American genus, but also reaches the West I n d ie s  

( D a r l i n g t o n ,  1957) .  There are about 52 species in t h i s  genus 

( T e r e n t ' e v ,  1961) .  L. f a l l a x  was recorded from St .  K i t t s  and
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Antigua by Dunn ( 1 9 3 4 a ) ,  but seems to have been e x t e r ­

minated from a l l  Lesser A n t i l l e a n  is la n d s  wi th  the except ion  

of  Dominica and M on ts e r ra t .  Goin and Goin (1962)  s t a t e  t h a t  

the members o f  the f a m i l y  L e p t o d a c t y l i d a e  are advanced types  

known to be adept  a t  " i s l a n d  hopping".

The t ru e  geckos,  f a m i l y  Gekkonidae,  form a l a rg e  

t r o p i c o p o l i t a n  f a m i l y  of  about 70 genera and more than 200 

s pec ies .  The genus Hemidactyl  us has about 35 species  

occu rr ing  in southern Europe,  southeast  A s i a ,  A f r i c a ,  

Polynesia  and t r o p i c a l ‘ America ( T e r e n t 1ev ,  196 1) .  ~ tf. 

mabouia is  l i s t e d  as occurr ing  in the Lesser A n t i l l e s  and 

no r th ea s te rn  South America by Burt  and Burt  ( 1 9 3 3 ) .  The 

American genus Sp hae ro d a c ty lu s , which are only two inches  

long ,  are probably  the s m a l l e s t  l i v i n g  l i z a r d s .  There are  

26 species in Centra l  and South America,  the West I n d i e s ,  

and F l o r i d a  ( T e r e n t ' e v ,  1 96 1) .  Burt  and Burt  (1933)  l i s t  

S.* f a n t a s t i c u s  from M a r t i n i q u e ,  and Boulenger (1885)  g i v e s  

i t s  range as nor thern  Venezuela.  Other species o f  

Sphaerodactylus are given as ranging through nor thern South 

America,  and occupy almost every  i s l a n d  in the Lesser  

A n t i l l e s  chain (Baskin and W i l l i a m s ,  1 9 6 6 ) .  S_. v i n c e n t i

which is  regarded as occu rr ing  on Dominica was not  c o l l e c t e d  

by the a ut ho r .  Thecadactylus rapicauda is  wide-spread  

through the West I n d i e s ,  the mainland o f  South America,
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except  f o r  the southern p a r t ,  the Dutch Leeward Is lands  and 

Cent ra l  America (B ur t  and B u r t ,  1933) .  The only o th er  

species in t h i s  genus is  recorded from Torres  S t r a i t  I s lands  

( T e r e n t ' e v ,  196 1) .

The f a m i l y  Iguanidae is the l a r g e s t  f a m i l y  of  l i z a r d s  

in the New World,  to which i t  i s  almost t o t a l l y  r e s t r i c t e d .  

There are about 50 genera ,  hundreds of  s pe c ie s ,  most ly in  

the t r o p i c s  of  Ce nt ra l  and South America and the West I n d i e s ,  

but a few are found in the temperate zones ( D a r l i n g t o n ,

1 9 5 7 ) .  The genus Anol i  s on Sombrero demonstrates i t s  pres ­

ence on every  bank of  is la nds  in the Lesser A n t i l l e s .  A. 

ocula tus  is endemic to Dominica,  and four  subspecies have 

been descr ibed by L a z e l l  ( 1 9 6 2 ) .  Dunn (1934b)  s t a t e s  t h a t  

n e i t h e r  o f  the two species o f  the genus Iguana are known 

from the G rea te r  A n t i l l e s .  X- iguana occurs on the South 

American main land,  in the Lesser A n t i l l e s  on the V i r g i n s ,

St .  Croix and Saba, and from I s l e s  des Sa in tes  south to the  

South American c o n t i n e n t .  I _. d e l i c a t i s s i m a  occurs from 

A n g u i l l a  to I s l e s  des S a i n t e s ,  and t o g e t h e r  w i th  X- iguana 

on Dominica according to Dunn ( 1 9 3 4 b ) ,  however,  X- 1guana 

i s  no longer  considered as p a r t  o f  the Dominican fauna.  

Iguanas are a r t i c l e s  o f  commerce and are a lso  very good 

swimmers thus t h e i r  spread through the Lesser A n t i l l e s  is  not  

s u r p r i s i n g .  X* d e l i  c a t i  ss ima is  endemic to the Lesser  

Ant i  11e s .
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The f a m i l y  S c i n c id a e ,  the s k in k s ,  are found in a l l  

t r o p i c a l  and warm-temperate areas o f  the w o r ld ,  but  are most 

numerous in A u s t r a l i a ,  the is lands  o f  the western P a c i f i c ,  

the O r i e n t a l  Region and A f r i c a .  Skinks are poor ly  r e p r e ­

sented in the New World.  There are n e a r l y  50 genera and 

more than 600 recognized species (Goin and Goin,  1 96 2) .

The genus Mabuya, w i th  more than 80 spe c i es ,  is  in A f r i c a  

and Madagascar,  southern Asia to New Guinea,  and South and 

Cent ra l  America,  southern Mexico and the West I n d i e s .  I t  

is  the only genus of  the f a m i l y  on the c o n t i n e n t  o f  South 

America (Dunn, 1935) .

The f a m i l y  T e i i d a e  is  e x c l u s i v e l y  found in the New 

World.  There are about 46 genera and 160 species in South 

America.  One genus reaches the Uni ted States  and a t  l e a s t  

6 genera,  e s p e c i a l l y  Amelva, extend i n t o  Centra l  America 

(Goin and Goin,  1 9 6 2 ) .  Only Ameiva is wide-spread,  and 

abundant in the West Ind ie s  ( D a r l i n g t o n ,  1957 and L a z e l l , 

19 6 4 a ) .  Ameiva f u s c a ta  is endemic to Dominica (Baskin and 

W i l l i a m s ,  1966) .

The f a m i l y  Boidae,  c o n s t r i c t i n g  snakes,  can be found 

in a l l  t r o p i c a l  and some temperate regions o f  the wor ld .

The f a m i l y  is  d i v i d e d  i n t o  four  s u b fa m i l i e s  by D a r l i n g t o n

(1957)  as recognized by Romer ( 1 9 5 6 ) .  The sub fam i ly  Boinae 

inc ludes  the boas, anacondas and r e l a t e d  s m a l l e r  forms of  

t r o p i c a l  American,  South and Central  America and the West
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I n d i e s .  There are about 7 genera and 20 spec ies .

Const r ic to ' r  c o n s t r i c t o r  occurs only on two is la nds  in the  

Lesser A n t i l l e s ,  S t .  Lucia and Dominica,  and is  the only  

South American species occ urr ing  on the c o n t i n e n t a l  i s la nd s  

of  T r i n i d a d  and Tobago ( L a z e l l ,  1964b) .

The f a m i l y  Co lubr idae  is a huge, cosmopol i tan group 

which inc ludes  the g r e a t  m a j o r i t y  of  the snakes of  the w or l d .  

A1sophis a n t i  11ensis is  w ide-spread in the Lesser A n t i l l e s  

(Bou lenger ,  1893 and L a z e l l ,  1964a) as is the genus Dromicus 

( L a z e l l ,  19 64 a) .  The genus Dromi cus' has 23 species ifi the 

A n t i l l e s ,  Galapagos I s l a n d s ,  C h i l e  and Peru ( T e r e n t ’ ev,  1961)  

The c o l u b r i d  snake C1e 1 fa c 1e 1ia  which is  supposed to be on 

Dominica was not  c o l l e c t e d  by the a uth or .

The f a m i l y  Ty ph l op i da e ,  worm snakes,  occurs in a l l  

t r o p i c a l  and warm-temperate areas o f  the wor ld .  There are  

4 genera and c lose  to 200 spec ies .  Typhlops occurs through­

out  the range o f  the f a m i l y ,  w i th  about 164 species  

( T e r e n t ' e v ,  1961) in A f r i c a  and Madagascar,  southern A s ia ,  

the I n d o - A u s t r a l i a n  Ar ch ipe lago  and A u s t r a l i a ,  but not  

Tasmania and r e l a t i v e l y  few in America from southern Mexico 

to Arg en t ina  and in the West I n d ie s  ( D a r l i n g t o n ,  1 9 5 7 ) .

T. dominicana is  endemic to Dominica.



CHAPTER V

DESCRIPTION OF PARASITE SPECIES

The endoparas i tes  of  the herpetofauna of  Dominica 

are r a t h e r  d i v e r s e ,  i f  not numerous in spec ies .  The herp-  

t i l e s . w e r e  found to harbor two t rematodes ,  one cestode ,  

one acanthocephal  a n , s ix  nematodes and one peritastomid  

(see TABLE 2 ) .

The tr.ematode f a m i l y  Brachycoel  i i dae inc ludes  sev­

e ra l  m u l t i s p e c i e s  genera ,  a l l  p a r a s i t i c  in the small  i n t e s ­

t i n e  of  amphibians and r e p t i l e s .  There are 3 genera found 

in r e p t i l e s  from t h i s  f a m i l y  but only the genus Mesocoelium 

was found in Dominican hosts .  Mesocoelium is the l a r g e s t  

genus having about 16 species descr ibed from l i z a r d s  and 

snakes c o l l e c t e d  in A f r i c a ,  A s i a ,  A u s t r a l i a ,  the O r i e n t ,

North and South America.  The genus appears to be w ide­

spread wi th  regard both to hosts and geography.  No genera  

in common to Dominican hosts are recorded ,  except  f o r  

Mabuya as host  in the P h i l i p p i n e s  (Yamagut i ,  1958) .

Mesocoelium sp. was found to par as i  t i  ze Anol i  s , Mabuya and 

Thecadactylus on Dominica (see TABLE 3 ) .

The t rematode f a m i l y  P I a g i o r c h i i d a e  is p a r a s i t i c  in 

f i s h ,  amphibians,  r e p t i l e s ,  b i rds  and mammals. The subfami ly
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A s t i o t r e m a t i n a e  is p a r a s i t i c  in f i s h  and r e p t i l e s .  Yamaguti

(1958)  l i s t s  8 genera under t h i s  su b fam i l y .  The t rematode  

from An ol is  o c u l a t u s montanus (see TABLE 3) does not f i t  any 

of  the recorded 'gener ic d e s c r i p t i o n s .  A c c o r d i n g l y ,  t h i s  

t rematode is being descr ibed as a new genus and species in  

the sub fami ly  A s t i o t r e m a t i n a e  (see APPENDIX A) .

The cestode f a m i l y  Pro teocepha l idae  i s  a very la rg e  

group o f  tapeworms p a r a s i t i z i n g  f i s h ,  amphibians and r e p ­

t i l e s .  The genus Ophi o t a e n i a  is one o f  the l a r g e r  genera  

o f  the f a m i l y  and is  the c h a r a c t e r i s t i c  tapeworm of  c o l u b r i d  

snakes (Wardle and McLeod, 1 9 5 2 ) .  There are app ro x im a te ly  

47 species o f  Ophi o taen i  a from r e p t i l e s ,  15 species from 

amphibians and only a few'species;  1 i sted from f i s h .  The'  

geographic d i s t r i b u t i o n  of  the genus is  wor ldwide.  Wardle 

and McLeod (1952)  d i v i d e  the genus i n t o  ten s p e c i e s - g r o u p s . 

The tapeworm from Dromicus (see TABLE 3)  f a l l s  i n t o  Group 

V which inc ludes  8 spe c ie s ,  2 from f i s h ,  5 from snakes and 

one from a t u r t l e .  A l l  species in Group V have s i m i l a r  

morphological  c h a r a c t e r i s t i c s  o f  more than 200 t e s t e s ,  c i r r u s  

pouch o n e - t h i r d  or less  the segment w i d t h ,  and u t e r i n e  

branches less than 30 on each s i d e .  The p l e r o c e r c o i d  l a r v a  

of  Ophi o tae n i  a most l i k e l y  uses E le u th e ro d a c t y lu s  as i n t e r ­

mediate host  as t h i s  f rog  was f r e q u e n t l y  found in the gut  o f  

Dromi cus upon d i s s e c t i o n .
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The acanthocephalan f a m i l y  0 1 igacanthorhynch idae  is  

an i n t e s t i n a l  p a r a s i t e  of  b i rds  and mammals. The f a m i l y  has 

about 10 genera w i th  17 recognized species o f  wor ldwide d i s ­

t r i b u t i o n .  There a re  about 11 species gener is  i n c e r t a e  

sedis in the f a m i l y  (Yamagut i ,  1 9 6 3 ) .  T e r r e s t r i a l  r e p t i l e s  

never harbor  a d u l t  acanthocepha lans , but f r e q u e n t l y  serve as 

p a r a t e n i c  hosts f o r  j u v e n i l e s  which u s u a l l y  encyst  in the  

i n t e s t i n a l  mes en ter ie s .  On Dominica,  A n o l i s , C o n s t r l c t o r , 

and Alsophis  were found to be i n t e s t e d  wi th  0 1 igacanthorhyn-  

chidae j u v e n i l e s  (see TABLE 3 ) .  As the gen er ic  l o c a t i o n  of  

these j u v e n i l e s  is  dependent upon t h e i r  r e l a t i v e  c h a r a c t e r ­

i s t i c s  as a d u l t s ,  i t  is  impossible  to place them in a spe­

c i f i c  genus.

The nematode f a m i l y  H e t e r o c h e i l i d a e  is  a p a r a s i t e  of  

f i s h ,  amphibians,  r e p t i l e s ,  b i rds  and mammals. The genus 

Terranova is  a p a r a s i t e  of  f i s h ,  r e p t i l e s  and mammals. There  

are about 12 species descr ibed from f i s h ,  2 species from 

mammals and 3 species from r e p t i l e s  (Yamagut i ,  1961) .  The 

geographic d i s t r i b u t i o n  is  wor ldwide .  Terranova sp. was 

found to be p a r a s i t i c  in the stomach of  Dromi cus (see

TABLE 3 ) .  The l i f e  cycles  of  h e t e r o c h e i 1 id nematodes may 

i n v o l v e  more than one i n t e r m e d i a t e  hos t ,  the f i r s t  u s u a l l y  

being an i n v e r t e b r a t e ,  and the second a v e r t e b r a t e  (Cheng,



1 96 4) .  The l i f e  cyc le  of  Terranova probably invo lve s  

E le u th e ro d a c t y lu s  as a second in t e r m e d i a t e  host ,  as t h i s  

nematode was found encysted in t h i s  f r o g ’ s i n t e s t i n a l  

mesenter ies  in an immature form (see TABLE 3 ) .  This f rog  

was f r e q u e n t l y  found in the gut  of  Dromicus upon d i s s e c t i o n .  

Leptodacty lus (see TABLE 3) is  probably an a c c i d e n ta l  second 

i n t e r m e d i a t e  host as i t  does not compose p a r t  o f  the d i e t  

of  Dromi c u s , e x c e pt ,  perhaps only a t  a very young age.

The nematode f a m i l y  F i l a r i i d a e  inc ludes  a la r g e  

group o f  long s lender  worms " p a r a s i t i c  in the lymph glands ,  

t i s s u e s ,  and body c a v i t i e s  of  t h e i r  amphibian,  r e p t i l i a n ,  

avian and mammalian hosts .  The genus Hastosplculum is  com­

posed o f  l a r g e  worms ( the  only specimen examined in t h i s  

study ,  a fe male ,  measured 204 mm) p a r a s i t i c  in the serous 

membranes o f  r e p t i l e s .  Yorke and Maplestone (1926)  g ive the 

l ength  of  the male genotype,  11. varan i  , as 140 mm, but do not  

give  the length of  a female specimen. Yamaguti (1961)  l i s t s  

8 species w i th  wide host  and geographic d i s t r i b u t i o n .

Hastospiculum sp. was found in the coelomic peri toneum of  

C o n s t r i c t o r  from Dominica (see TABLE 3 ) .  Chitwood (1932)  

descr ibed H. oncocercum in C o n s t r i c t o r  impe ra t or  from the  

Nat iona l  Zo o lo g ic a l  Park ,  Washington,  D. C.

The nematode f a m i l y  C r u z i i d a e  is  a p a r a s i t e  of  amphi­

b i an s ,  r e p t i l e s  and mammals. There are 4 genera in the f a m i l y



23

one each r e s t r i c t e d  to amphibians,  r e p t i l e s  and mammals and 

the genus Cruz ia  found in* both r e p t i l e s  and mammals. The 

f a m i l y  is  unusual in t h a t  i t s  geographic d i s t r i b u t i o n  is  

almost  t o t a l l y  r e s t r i c t e d  to South and Ce nt ra l  America,  

except  f o r  a few records from southern North America,  and 

the genus Pseudocruzia w i th  only one species descr ibed  from 

pigs in I n d i a .  Cruz ia  is  r e s t r i c t e d  to the New World.  The 

genus is  a small  one w i th  only 6 species descr ibed from mam­

mals and 3 species from r e p t i l e s  (Yamagut i ,  1 9 6 1 ) .  The 

r e p r e s e n t a t i v e s  from mammals are d i v i d e d  e q u a l l y  w i th  3 

species from marsup ia ls  (opossums) and 3 species from eden­

t a t e s  ( a r m a d i l l o s ) .  The 3 species r e p r e s e n t a t i v e  f r o m . r e p ­

t i l e s  are descr ibed as one species each from a l i z a r d  

( M e x i c o ) ,  a c o l u b r i d  snake ( B r a z i l )  and a box t u r t l e  (T e x a s ) .  

The Dominican host o f  Cruzi  a s p . is Amei va (see TABLE 3 ) .  

Wolfgang (1951)  descr ibed C. earneroni in Pi del phis marsupial  i s  

insu 1 ans , the Large American opossum, from T r i n i d a d .  I). 

m a r s u p i a l i s  insulans  a lso  occurs on Dominica,  however,  i t  was 

not c o l l e c t e d .

The nematode f a m i l y  Oxyuridae p a r a s i t i z e s  f i s h ,  amphi­

b ia n s ,  r e p t i l e s ,  b i rds  and mammals. T h e i r  geographic d i s t r i ­

but ion is wor ldwide .  There are 4 s u b f a m i l i e s  and 17 genera o f  

oxyur ids  descr ibed from r e p t i l e s  (Yamagut i ,  1 9 6 1 ) .  The sub­

f a m i l y  Oxyurinae is  w e l l  represented in the p a r a s i t e  fauna o f
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Dominica w i th  3 genera ,  Ozola imus ,. Pharyngodon, and T h e l a n d r o s , 

being present  (see TABLE 2 ) .

Ozol aimus is  p a r a s i t i c  only  in I gu ana . There is  only  

one species de s c r i b e d ,  (K megatyh lon, in I . t u b e r c u l a t a  from 

Mexico,  Venequela,  B r a z i l  and Cuba (Yamagut i ,  1 9 6 1 ) .  The nema­

tode in Iguana from Dominica f i t s  the d e s c r i p t i o n  o f  the geno­

ty p e ,  0 .  megatyhlon (see TABLE 3 ) .

Pharyngodon is  a l a rg e  genus wi th  about 34 species  

descr ibed from a wide range of  r e p t i l i a n  hosts w i th  worldwide  

d i s t r i b u t i o n .  Pharyngodon sp . was found to p a r a s i t i z e  Anol is  

ocula tus  ocu latus  from Dominica (see TABLE 3 ) .  Chitwood (1934)  

has descr ibed P. a n o l i s  in Anol is  c r i s t a t e l l u s  from Puerto Rico.

The!andros is  another  l a r g e  genus wi th  about 31 species  

descr ibed from a wide range of  r e p t i l e s  and a few amphibians.  

Geographic d i s t r i b u t i o n  is wor ldwide.  Thelandros sp. i s  the  

most w id e ly  d i s t r i b u t e d  p a r a s i t e  among Dominican h e r p t i l e s .

This nematode was found to p a r a s i t i z e  E l e u t h e r o d a c t y l u s ,

Hemidactyl  u s , Sp ha e r o d a c ty l u s , T h e c a d a c t y lu s , Anol i  s ocu latus  

cabr i  tens i  s and Anol is  ocu la tus  wi nstoni  (see TABLE 3 ) .  The 

only recorded host species in common wi th  the Dominican fauna  

i s  Hemi dacty l  us . T.  map! es toni  is descr ibed in 1H. f  1 avovi  r  i d i  s 

from In d i a  and Burma (Yamagut i ,  1 9 6 1 ) .

The c lass  Pen tas t omi da , tongue worms, is p a r a s i t i c  in  

the r e s p i r a t o r y  t r a c t  and lungs of  v e r t e b r a t e s .  Over 50 species



of  pentastomids have been repor ted  (Cheng, 19 64 ) .  The f a m i l y  

Porocephal idae  is  composed of  worms p a r a s i t i c  in the lungs o f  

r e p t i l e s .  The genus Porocephalus is  conf ined  e x c l u s i v e l y  to 

snakes as d e f i n i t i v e  hosts .  Porocephalus sp. was found in  

C o n s t r i c t o r  from Dominica (see TABLE 3 ) .  Sambon (1922)  

descr ibes 3 species from the N e o t r op ic a l  Region,  P. c r o t a l i , 

cl avatus and. . P . s t i 1e s i . S e l f  and McMurry (1948)  have 

pointed out  t h a t  t h e r e  is l i t t l e  to d i s t i n g u i s h  between the  

3 species except  f o r  host  reco rds .  P_. c r o t a l  i was descr ibed  

Cr ota l  us ( r a t t l e s n a k e ) ,  IP. cl  avatus from Boa and P̂ . s t i  1 esi  

from Laches is  ( bushmaster) .  Porocephalus sp. in C o n s t r i c t o r  

d i f f e r s  from! the above repor ted  s p e c i e s . F i r s t  , the presence * 

of  a u x i l i a r y  hooks a t t ac hed  to the o u t s i d e  p a i r  was not found.  

This same c o n d i t i o n  was noted by S e l f . a n d  McMurry (1948)  in  

t h e i r  specimens. They suggested t h a t  f u r t h e r  comparat ive  

stu d ie s  need to be made to determine whether  t h e i r  specimens 

should be placed in a d i s t i n c t  s p e c ie s ,  or whether the a u x i l ­

i a r y  hooks should be e l i m i n a t e d  as a gen er ic  c h a r a c t e r i s t i c .  

Since the present  specimen is  a second case o f  absence o f  the  

a u x i l i a r y  hooks, i t  appears t h a t  the genus most c e r t a i n l y  needs 

r e v i s i o n .  Second, the le ngth  of  the worm from C o n s t r i c t o r  is  

c on s i d e r a b l y  s h o r t e r  than those recorded f o r  the descr ibed  

spec ie s .  While the ranges in length  ov er la p  f o r  P_. c r o t a l  i ,

P̂ . cl  avatus and P_. s t i  1 asi  , the longe st  female from C o n s t r i c t o r
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is 15 mm s h o r t e r  than the s h o r t e s t  le ngth  r ep or te d  by 

Sambon ( 1 9 2 2 ) .  Porocephalus from C o n s t r i c t o r  most c l o s e l y  

resembles_P.  c l a v a tu s  1n h a b i t a t  and shape,  except  f o r  s i ze  

One o th er  s pe c ie s ,  P. s u b l i f e r , has been descr ibed in Naja 

from t r o p i c a l  and north A f r i c a .



CHAPTER V I

HOST-PARASITE S P E C I F I C I T Y

Host s p e c i f i c i t y  r e f e r s  to the p e c u l i a r  mutual adap­

t a t i o n  which r e s t r i c t s  a p a r a s i t e  to i t s  host spec ie s .  Most 

p a r a s i t e s  are s p e c i a l i z e d  and l i v e  in a s p e c i a l i z e d  e n v i r o n ­

ment f o r  which they have evolved through t ime and a s s o c i a t i o n  

wi th  the host .  Unnecessary organs and systems may have been 

l o s t  and t h e i r  f u n c t i o n s  rep laced by those of  the host  species  

Obviously t h i s  could lead to a r a t h e r  high degree o f  host  

s p e c i f  i c i t y .

No p a r a s i t e  lacks host  s p e c i f i c i t y ,  but i t  i s  seldom 

abso lu te  and o f te n  v a r i e s  dependent upon the stage o f  the  

l i f e  c y c l e .  Thus, one must show ca ut ion  in i n t e r p r e t a t i o n  of  

s p e c i f i c i t y  of  p a r a s i t e s  in de termining  the phylogeny of  hosts 

For a l a rg e  number of  p a r a s i t e  species e x i s t  only in b o t t l e s  

on museum shelves based on v a r i a t i o n s  o f  a minute c h a r a c t e r  

and r e p r e s e n t  a s u b j e c t i v e  judgment on the p a r t  o f  the worker  

who descr ibed them. Cameron (1964)  s t a t e s  t h a t  the "genus" in 

p a r a s i t o l o g y  is  com ple te ly  s u b j e c t i v e  and r ep res en ts  a group­

ing o f  convenience.  Thus c l a s s i f i c a t i o n  on an " e i t h e r  or"  

basis is  p h y l o g e n e t i c a l l y  s i g n i f i c a n t  only in i t s  h igher  

c h a r a c t e r i s t i c s .  Because p a r a s i t e s  must have a host ,  t h e i r
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phylogeny and c l a s s i f i c a t i o n  should be i n t e r p r e t e d  only in  

terms o f  the phylogeny and c l a s s i f i c a t i o n  of  the host  - 

(Cameron, 1 9 6 4 ) .  Whi le the p a r a l l e l  e v o l u t i o n  o f  hosts and 

p a r a s i t e s  e x i s t s ,  “ i t s  u n c r i t i c a l  a p p l i c a t i o n  can r e s u l t  in  

gr oss ly  erroneous conclusions" (S t un kar d ,  1 93 7) .

Noble and Noble (1964)  de sc r i be  two c a te g o r i e s  o f  

h o s t - p a r a s i t e  s p e c i f i c i t y .  Eco log ica l  s p e c i f i c i t y  e x i s t s  

when the p a r a s i t e  may be able  to l i v e  in a f o r e i g n  h o s t ,  but  

i s  prevented from doing so by some e c o l o g i c a l  b a r r i e r .  Phy­

s i o l o g i c a l  s p e c i f i c i t y  e x i s t s  when the p a r a s i t e  is  phy s io ­

l o g i c a l l y  compat ible  w i th  the normal host  and p h y s i o l o g i c a l l y  

incomp at ib l e  w i th  a f o r e ig n  host .  When p h y s i o l o g i c a l  s p e c i f ­

i c i t y  r e s u l t s  from behavior  p a t t e r n s ,  i t  may be c a l l e d  e t h o -  

l o g i c a l  s p e c i f i c i t y .  P h y s i o l o g i c a l  s p e c i f i c i t y  o f t e n  means 

the p a r a s i t e  and i t s  host have evolved t o g e t h e r  over e v o l u ­

t i o n a r y  t ime r e s u l t i n g  in ph y lo g e ne t i c  s p e c i f i c i t y ,  a s i t u ­

a t i o n  which may be used to help solve problems of  host  taxon­

omy.

Cameron (1964)  has analyzed h o s t - p a r a s i t e  a s s o c i a t io n s  

and has a r r i v e d  a t  e i g h t  type s i t u a t i o n s :  (1 )  animals w i th  

comparable food ha b i ts  have s i m i l a r  p a r a s i t e s ;  (2 )  only  some 

groups o f  p a r a s i t e s  show high host s p e c i f i c i t y ;  (3 )  old e s t a b ­

l i s h e d  hosts have numerous species of  r e l a t e d  p a r a s i t e s ;  (4 )  

r e l a t e d  hosts have a tendency to have r e l a t e d  p a r a s i t e s ;
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(5 )  more h i g h l y  s p e c i a l i z e d  hosts have more h i g h l y  s p e c i a l i z e d  

p a r a s i t e s  and a more r e s t r i c t e d  fauna;  (6)  r e l a t e d  p a r a s i t e s  

have evolved from a common ancestor  whether  in r e l a t e d  hosts 

or not ;  (7)  r e l a t e d  p a r a s i t e s  in u n re la t e d  hosts have d e v e l ­

oped d i v e r g e n t  e v o l u t i o n a r y  l i n e s ;  and (8 )  u n r e la t e d  host  

groups wi th  numerous r e l a t e d  p a r a s i t e s  must have l i v e d  

t o g e t h e r  in t h e i r  e a r l i e r  days of  e v o l u t i o n .  Noble and Noble 

( 1 9 6 4 ) ,  however,  ca ut io n  t h a t  as more i n t e n s i v e  research d i s ­

closes the e x i s te n c e  of  l a r g e r  numbers of  p a r a s i t e s ,  species  

once considered s t r i c t l y  host  s p e c i f i c  are o f t e n  found not  to 

be so .

.Usua l ly  pa.rasi t i  c worms wi th d i r e c t  l i f e  cycles  such 

as nematodes show less  host s p e c i f i c i t y  than do worms wi th  

i n d i r e c t  l i f e  cyc les such as d i g e n e t i c  t rematodes and cestodes.  

A notab le  except ion is  monogenetic t rematodes which are h i g h l y  

host s p e c i f i c  but have d i r e c t  l i f e  c y c l e s .  Worms wi th  i n d i ­

r e c t  l i f e  cycles  u s u a l l y  show g r e a t e r  s p e c i f i c i t y  f o r  the  

i n t e r m e d i a t e  host  than f o r  the d e f i n i t i v e  host .

Trematodes. Because of  the complex l i f e  h i s t o r i e s  of  

d i g e n e t i c  t rematodes one might  expect  them to be h i g h ly  host  

s p e c i f i c ,  however,  when d i s t r i b u t i o n  records are a na ly ze d ,  one 

f in d s  t h a t  s p e c i f i c i t y  is  not  marked in a l l  f a m i l i e s .  Al though  

s p e c i f i c i t y  e x i s t s  to a g r e a t  e x t e n t ,  c l o s e l y  r e l a t e d  species  

may e x h i b i t  g r e a t  d i f f e r e n c e s  in the degree of  s p e c i f i c i t y .
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Genera t h a t  show a wide host  t o l e r a n c e  are u s u a l l y  l i m i t e d  

to hosts which are e c o l o g i c a l l y  r e l a t e d .  Adul t  s p e c i f i c i t y  

i s  g e n e r a l l y  less than l a r v a l  or j u v e n i l e  s p e c i f i c i t y  (Cheng,  

19 64 ) .

Cestodes. Tapeworms are c l a s s i f i e d  main ly  on the  

basis of  the d i f f e r e n t  kinds o f  adhesive organs on the scolex  

which are a d a p ta t i o n s  to p a r a s i t i s m .  The f a c t  t h a t  they vary  

in d i f f e r e n t  groups suggests t h a t  the modern c l a s s i f i c a t i o n  

i s ,  on broad general  l i n e s ,  a phy l oge net ic  one. The phy lo ­

ge n e t i c  s i g n i f i c a n c e  l i e s  in the f a c t  t h a t  s e r i e s  o f  s i m i l a r  

types tend to occur in s e r i e s  of  r e l a t e d  hosts (Yamagut i ,  

19 5 9 ) .  Baer (1952)  s t a t e s ,  "the data i n d i c a t e  t h a t  eco l og­

i c a l  s p e c i f i c i t y  has been replaced by phy lo g e ne t i c  s p e c i f i -  \
c i t y ,  a much more i n t i m a t e  type o f  a s s o c i a t i o n  t h a t  arose  

thousands o f  c e n t u r i e s  ago when cestodes f i r s t  became pa ra ­

s i t i c  in the ancestors o f  species which today serve them as 

ho s ts . "  Snakes possess d i s t i n c t  and . c h a r a c t e r ! s t i c  species  

of  tapeworms (Noble and Noble,  196 4) .  The host range of  

cestodes is  o f te n  ge n e r ic  r a t h e r  than s p e c i f i c .  In c o l u b r i d  

snakes the c h a r a c t e r i s t i c  tapeworm genus is  the pro t eo-  

cephalan Ophiotaenia  (Wardle and McLeod, 195 2) .

Acanthocephalans . Acanthocephalans seem to vary con­

s i d e r a b l y  as to host s p e c i f i c i t y .  The P a c i f i c  p i l o t f i s h  and 

the  c l o s e l y  r e l a t e d  A t l a n t i c  p i l o t f i s h  each harbor a d i s t i n c t
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species of  the same acanthocephalan genus (Noble and Noble,

1 9 6 4 ) .  Cheng (1964)  s t a t e s  t h a t  a s i n g l e  species can e x i s t  

in more than one species o f  host ,  in f a c t ,  the same species  

may occur in severa l  d i f f e r e n t  f a m i l i e s  o f  a host spe c ie s ,  

but never  occurs in d i f f e r e n t  orders of  host spec ies .

Nicho las (1967)  a lso s t a t e s  t h a t  acanthocephalans show a 

remarkable lack  of  s p e c i f i c i t y  towards a d e f i n i t i v e  host  

w i t h i n  o r d e r s .  He c i t e s  examples where one species of  

acanthocephalan was found to use 84 species of  b i rds  as hosts ,  

another  used 11 species of  mammals, and a t h i r d  used 57 

species and subspecies of  f i s h  as d e f i n i t i v e  hosts.  Adu l t  

acanthocephalans occur as p a r a s i t e s  of  f re s h w a t e r  t e l e o s t  

f i s h  and t u r t l e s ,  amphibia,  b i rds  and mammals. They are r a r e  

in marine f i s h  and never occur as a du l ts  in t e r r e s t r i a l  r e p ­

t i l e s  such as l i z a r d s  and snakes.  J u v e n i l e  acanthocephalans  

are o f te n  found encapsulated in  the bodies of  v e r t e b r a t e s  

t h a t  feed on the i n v e r t e b r a t e  i n t e r m e d i a t e  host .  These v e r ­

t e b r a t e  hosts are known as p a r a t e n i c  hosts and are not neces­

sary f o r  the complet ion of  the l i f e  c y c l e ,  but serve as t r a n s ­

po r t  host  in the food chain to br ing the j u v e n i l e  acanthocephalan  

to a s u i t a b l e  d e f i n i t i v e  host .  L iz a rd s  and snakes o f t e n  serve  

as p a r a t e n i c  hosts .

Nematodes. There is  l i t t l e  evidence of  p a r a l l e l  e v o l u ­

t i o n  of  hosts and t h e i r  nematode p a r a s i t e s  (Noble and Noble,



1 96 4) .  The basic physica l  o r g a n i z a t i o n  o f  nematodes seems 

to be s u i t a b l e  f o r  a v a r i e t y  o f  envi ronments.  P a r a s i t i s m  

has not  lead to s p e c i a l i z a t i o n  as r e f l e c t e d  by nematode 

morphology and l i f e  cycles  which are s imple and s i m i l a r  to 

f r e e - l i v i n g  forms.  The lack  of  s p e c i a l i z a t i o n  is  i n d i c a t i v e  

of  the s l i g h t  host  s p e c i f i c i t y  shown by nematodes (Rogers,  

1 9 6 2 ) .  However, Cameron (1964)  s t a t e s  t h a t  d e f i n i t e  d i s t r i ­

but ion p a t t e r n s  e x i s t  among d i f f e r e n t  groups o f  animals .  The 

dominant nematodes o f  snakes and l i z a r d s  are the ox yu r id s .

Ascar ids are r a r e  in l i z a r d s ,  but common in snakes.

Pen tas tomids . Pentastomids appear  to be h i g h l y  host  

s p e c i f i c  f o r  p o i k i l o t h e r m i c  v e r t e b r a t e s  w i th  93% of  the  

known genera using them e x c l u s i v e l y  as hosts.  The remaining  

genera occur in t o r t o i s e s ,  b i rds  and mammals, and a l a r g e  num­

ber o f  t h i s  percent  are p a r a s i t e s  of  t o r t o i s e s  which are  

p o i k i 1o t h e r m i c . Of the 93% of  genera p a r a s i t i z i n g  p o i k i l o -  

therms,  43% are in snakes,  22% in c r o c o d i l e s  and 14% in 

l i z a r d s  (Cheng, 1 9 6 4 ) .
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HOST-PARASITE ZOOGEOGRAPHY

The trematode genus Mesocoi1 ium is  u n s u i t a b l e  f o r  the 

study o f  host  phylogeny and zoogeography.  The genus is  not  

host s p e c i f i c  and has worldwide d i s t r i b u t i o n .  From Dominica 

the same species o f  Mesocoelium was found to u t i l i z e  three  

d i f f e r e n t  f a m i l i e s  of  l i z a r d s  as d e f i n i t i v e  hosts .  The i n f e c ­

t i o n  of  a d u l t  hosts a p p a r e n t l y  mus-t-depend on food habits- ,  

as a l l  o f  the Dominican hosts are i n s e c t i v o r o u s  and most 

l i k e l y  have common i tems in t h e i r  d i e t s .  This is  an example 

of  the f i r s t  type of  a s s o c i a t i o n  as given by Cameron ( 1 9 6 4 ) ,  

t h a t  i s ,  animals w i th  comparable food have s i m i l a r  p a r a s i t e s .

The cestode genus Ophiotaeni  a is an example o f  a 

genus which presents pro b lemat ic  quest ions wi th  re s p e c t  to 

h o s t - p a r a s i t e  zoogeography.  Harwood (1933)  s t a t e s  t h a t  the  

Ophi otaen i  a group is almost c e r t a i n l y  of  monophylet ic  o r i g i n .  

Tapeworms are p a r a s i t e s  t h a t  supposedly have a r e l a t i v e l y  high 

degree of  host  s p e c i f i c i t y  (Baer ,  1952; Yamaguti ,  1959) .

Ophi otaen i  a is  the c h a r a c t e r i s t i c  tapeworm genus o f  co lu br id  

snakes and was found in the c o l u b r i d  Dromicus from Dominica.  

However, on the basis o f  Wardle and McLeod's (1952)  spec ies-  

groups,  the worm in Dromi cus is  most m o r p h o l o g i c a l l y  s i m i l a r  

to 8 species of  Ophiotaenia  descr ibed from f i s h ,  a mammal and
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severa l  f a m i l i e s  of  r e p t i l e s .  The problem can be approached 

from two d i r e c t i o n s .  F i r s t ,  i f  the morphological  s i m i l a r i t y  

is  i n d i c a t i v e  of  the closeness of  phy log e ne t i c  r e l a t i o n ,  

then i t  must be assumed t h a t  l i t t l e  host s p e c i f i c i t y  e x i s t s  

as r e f l e c t e d  by host d i s t r i b u t i o n .  Second, i f  morphological  

s i m i l a r i t y  is  not i n d i c a t i v e  o f  the closeness of  phy l oge net ic  

r e l a t i o n ,  then each of  the 8 species could be host s p e c i f i c  

as a r e s u l t  of  convergent  e v o l u t i o n  of  morphology w i th ou t  con­

c u r r e n t  change in host s p e c i f i c i t y .  Whichever is  the case,  

the va lue  o f  t h i s  p a r a s i t e  to host zoogeography is  m i n i f i e d .  

There is  no doubt t h a t  Ophiotaenia  is  the c h a r a c t e r i s t i c  

genus in the f a m i l y  C o lu b r id a e .  I t  is  probable t h a t  t h i s  

cestode has evolved wi th  t h i s  f a m i l y  o f  snakes,  and t h a t  

oth er  hosts are the r e s u l t  of  a c c i d e n t a l  i n f e s t a t i o n  becoming 

permanent.  However, because morphology is  the only p r a c t i c a l  

basis f o r  de termin ing  the ph y lo g e ne t i c  r e l a t i o n s  between para ­

s i t e s ,  the p a r a s i t e s  have l i t t l e  value as an i n d i c a t o r  o f  host  

phylogeny when they are very  s i m i l a r ,  but the hosts obviously  

not even c l o s e l y  r e l a t e d .

The nematode genera Terranova , Hastospi  culum, 

Pharyngodon and Thelandros appear to be o f  l i t t l e  use to host  

zoogeography.  They are a l l  w id e ly  d i s t r i b u t e d  as to hosts 

and geographic range.  However,  ther e  are d e f i n i t e  d i s t r i b u ­

t i o n  pa t t e rn s  o f  nematodes among d i f f e r e n t  groups of  animals
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to which t h i s  study adds support ing ev idence .  Ascar ids are  

common in snakes,  and the Dominican c o l u b r i d  Dromicus was 

found to be p a r a s i t i z e d  by the a s c a r i d  T e r r a n o v a . Oxyurids  

are the dominant nematodes of  l i z a r d s .  The Dominican l i z a r d s  

Hemi dacty l  u s , Sphaerodacty lus ., Thecadacty1 us a n d Anol is  were 

found to harbor e i t h e r  the oxyur id  Thelandros or Pharyngodon. 

These broad p a t t e r n s  i n d i c a t e  the l ac k  of  host  s p e c i f i c i t y  

t h a t  is  g e n e r a l l y  a t t r i b u t e d  to nematodes.

The zoogeography of  the nematode genus Cruzi  a is  very  

' unusual .  WtfiTe""tH'fs rWornf"does^not “appear to be host s p e c i f i c ,  

i t  i s  nonetheless l o c a l i z e d  g e o g r a p h i c a l l y  in South and 

Centra l  America.  The mammalian hosts o f  the genus are  

s t r i c t l y  New World animals .  The f a m i l y  D id e l p h i d a e ,  American 

opossums, is  conf ined to South,  C e n t r a l ,  and eastern  North  

America,  and the f a m i l y  Dasypodidae,  a r m a d i l l o s ,  i s  conf ined  

to South and Cent ra l  America,  and north i n t o  the southeastern  

United St a tes  ( D a r l i n g t o n ,  1 9 5 7 ) .  The recorded r e p t i l i a n  

hosts ,  w h i l e  not  g e o g r a p h i c a l l y  l i m i t e d  a t  the f a m i l y  l e v e l ,  

are l i m i t e d  a t  the gener ic  l e v e l .  The c o l u b r i d  snake 

Erythrolamorus is  conf ined to t r o p i c a l  America,  Mexico and 

Texas,  and the box t u r t l e ,  T er rap en e ,  ranges through ea stern  

and c e n t r a l  Un i ted Sta tes  and Mexico ( T e r e n t ' e v ,  1 9 6 1 ) .  The 

only o t her  species o f  Cruz ia  descr ibed in r e p t i l e s  was from 

an u n i d e n t i f i e d  l i z a r d  taken in Mexico (Yamagut i ,  1 96 1) .
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Cruz ia  was found in Ameiva from Dominica.  The f a m i l y  T e i i d a e  

to which Amei va belongs i$  e x c l u s i v e l y  found in the New World.  

I t  appears t h a t  t h i s  nematode has evolved in the New World 

and has u t i l i z e d  New World hosts.  The s p e c i f i c i t y  of  Cruz ia  

is  most l i k e l y  determined by the food ha b i t s  o f  the hosts ,  

however,  no l i f e  cycles  have been determined.  Opossums are  

most commonly omnivorous,  whereas a r m a d i l l o s  feed on i n s e c t s ,  

o t h e r  i n v e r t e b r a t e s  and some small  v e r t e b r a t e s  (Wa lke r ,  1964) .  

Amei va is c a r n i v o r o u s ,  feed ing  on s n a i l s ,  slugs and o t her  

i n v e r t e b r a t e s .  The complex zoogeography o f  Amei va in the West 

In d ie s  has been r e c e n t l y  r e - e v a l u a t e d  by Baskin and Wi l l i ams  

( 1 9 6 6 ) .  While the occurrence of  Cruz ia  in Ameiva can add noth­

ing to the knowledge o f  i t s '  zoogeography per se,  i t  adds f u r ­

t h e r  evidence to the obvious pop u la t io n  of  the West I n d ie s  by 

South American fauna .

The zoogeography of  Ozola i  mus and i t s  hos t ,  I gu a na , 

is  r e a d i l y  apparent .  Yamaguti (1961)  l i s t s  t h i s  nematode as 

o c c u rr in g  only in X- t u b e r c u l a t a , synonym f o r  X* ig u a n a , from 

B r a z i l ,  Venezue la ,  Mexico and Cuba. 0.  megatyhlon is  the only  

species in t h i s  genus (Ch c i r r a t u s  is a synonym f o r  £ .  

megatyh lon , Yamaguti ,  1 9 6 2 ) .  The nematode in Iguana 

d e l i c a t i s s i m a  from Dominica f i t s  the d e s c r i p t i o n  o f  0.  

megatyh lon. Ozolaimus is  e v i d e n t l y  h ig h l y  host  s p e c i f i c  f o r  

I g u a n a , suggest ing t h a t  t h i s  p a r a s i t e  and host  have been in
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a s s o c i a t i o n  f o r  a long t ime and t h a t  the na ture o f  t h i s  

s p e c i f i c i t y  is  o f  s i g n i f i c a n c e  to host phylogeny.  I_. 

d e l i c a t i  ss ima is  c l o s e l y  r e l a t e d  to and evolved from the  

mainland species l_. ig u a na . The f a c t  t h a t  both species h a r ­

bor the same nematode is  i n d i c a t i v e  o f  a common ancestor  or  

c o h a b i t a t i o n  of  the same area in the past .  Dunn (1934b)  

suggests t h a t  Iguana d e l i c a t i s s i m a  has evolved ende mic a l ly  

to the is la nd s  in the middle of  the Lesser A n t i l l e s  c h a i n ,  

as 1- iguana is  found on the northernmost  i s la nd s  in the  

chaih'  and on the c o n t i n e n t ' t o  “the s o u t h . I t  would be i n t e r ­

e s t i n g  to examine I_. iguana from a nor thern  i s la n d  and see 

i f  i t  is a lso p a r a s i t i z e d  by Ozola imus .

The genus Porocephalus ( Pentas tomida) is not h i g h l y  

host s p e c i f i c .  I t  appears t h a t  any snake feed ing  on mammals, 

which serve as the secondary host  f o r  the l a r v a ,  could be a 

po s s i b le  d e f i n i t i v e  host .  A thorough r e v i s i o n  o f  the genus 

i s  needed to determine  the s i g n i f i c a n c e  o f  the a u x i l i a r y  

hooks. These two f a c t s  make i t  r e a d i l y  apparent  t h a t  the  

presence of  Porocephalus in C o n s t r i c t o r  is  of  no phy log e ne t i c  

or zoogeographic s i g n i f i c a n c e  a t  the present  s t a t e  o f  

know!edge.
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CONCLUSIONS

The r e s u l t s  o f  t h i s  study rev ea le d  t h a t  in two of  

eleven cases p a r a s i t e s  were somewhat i n d i c a t i v e  of  host zoo­

geography.  Cruzi  a in Amei va and Ozolaimus in Iguana add sup­

po r t in g  evidence to a South American o r i g i n  o f  the her pet o -  

fauna of  Dominica and the Lesser A n t i l l e s .  No p a r a s i t e  e v i ­

d e n t  "-wa'S--*-•found*'to i n d i c a t e ~ p o s s i b l e  co lon i  z a t i  on from A f r i c a . 

The cosmopol i tan genera Hemidactylus and Mabuya which are  

thought  to have entered  the New World through the West In d ie s  

from A f r i c a  on d r i f t  show no p a r a s i t o l o g i c a l  evidence of  

doing so. Based on host  morphology,  the herpetofauna o f  the 

Lesser A n t i l l e s  r e f l e c t s  q u a l i t a t i v e l y ,  but not  q u a n t i t a t i v e l y ,  

the fauna o f  South America.  D a r l i n g t o n  (1957)  has w r i t t e n  on 

the approximate r e l a t i o n  of  area to the number of  species of  

h e r p t i l e s  present  on c e r t a i n  West Ind ian  i s l a n d s .  The s i t u ­

a t i o n  on Dominica f i t s  roughly i n t o  t h i s  schema. The Lesser  

A n t i l l e s  are g e n e r a l l y  thought  to have been populated from the 

southern end of  the chain w i th  South America being the source  

( D a r l i n g t o n ,  1957,  L e p t o d a c t y l u s ; Baskin and W i l l i a m s ,  1966,  

Amei v a ; and L a z e l l  1964b,  C o n s t r i c t o r ) .  However,  the h i s t o r y  

of  E l e u th e r o d a c t y lu s  cannot be t raced  ( D a r l i n g t o n ,  1957) and
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Anol is  from Dominica northward has c l e a r  G re a te r  A n t i l l e a n  

a f f i n i t i e s  ( W i l l i a m s ,  1962) :  Thus the p o s s i b i l i t y  o f  a

nor thern  route  o f  c o l o n i z a t i o n  f o r  some species from the  

Grea ter  A n t i l l e s  and u l t i m a t e l y  Cent ra l  America is  more than 

j u s t  surmise.  The author  would suggest t h a t  a survey of  the  

p a r a s i t e s  o f  the herpetofauna of  a l l  major  i s l a n d s  in the  

Lesser A n t i l l e a n  chain might  prov ide more concrete  evidence  

as to the d i r e c t i o n  o f  c o l o n i z a t i o n .

A p p l i c a t i o n  o f  the "von I h e r i n g  method" appears to 

be l i m i t e d  u n t i l  quest ions concerning degree of  s p e c i f i c i t y ,  

r e c o g n i t i o n  o f  ac tu a l  species o f  p a r a s i t e s ,  and geographic  

and host range of  p a r a s i t e s  are answered.  As more and more 

hosts are examined f o r  the presence o f  p a r a s i t e s ,  i t  has 

been found t h a t  p a r a s i t e s  which were o r i g i n a l l y  thought  to 

be h i g h l y  host s p e c i f i c  are not  as s p e c i f i c  as assumed.

Often in f la t w o r m s ,  the s p e c i f i c  host w i l l  i n f l u e n c e  the 

morphology,on which species of  p a r a s i t e s  are u s u a l l y  based 

( S t unk ar d ,  1 95 7) .  Cheng (1964)  c o n je c tu re s  t h a t  "the number 

of  c u r r e n t l y  recognized species w i l l  be reduced because 

species repor ted  from d i f f e r e n t  hosts and e s t a b l i s h e d  on t h a t  

basis may be found to be i n f e c t i v e  to v a r io us  hosts and thus  

shown to be i d e n t i c a l .  . . The d i f f e r e n c e s  in morphology 

of  c l o s e l y  r e l a t e d  species could re p re s e n t  i n t r a s p e c i f i c  

v a r i a t i o n  and not species c h a r a c t e r i s t i c s .  As records of



p a r a s i t e  geographic and host range become more complete the  

h o s t - p a r a s i t e  zoogeographer w i l l  be able to a r r i v e  a t  more 

meaningful  p a t t e r n s  o f  host  r e l a t i o n s  and zoogeography.  I t  

is my op in ion t h a t  the "von Ih e r i n g  method" i s  a usefu l  tool  

when a p p l i e d  wi th  care and c o n s i d e r a t io n  o f  the a v a i l a b l e  

knowledge, and t h a t  i t s  va lue  as a tool  w i l l  increa se  in the  

f u t u r e  as knowledge of  d i s t r i b u t i o n  of  p a r a s i t e s  and hosts 

is broadened.
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APPENDIX A

Four t rematodes were found in the small  i n t e s t i n e  Of 

Anol is  ocu latus  montanus (WM-3063).  A publ ished descr ip t ion ,  

could not  be found in the l i t e r a t u r e ,  t h e r e f o r e ,  the s p e c i ­

mens are descr ibed by the f o l l o w i n g  d iagnos is  and shown in  

FIGURE 2 as a proposed new genus and new spe c ie s .

GENERIC DIAGNOSIS. - P I a g i o r c h i i d a e  , A s t i o t r e m a t i n a e :
Body long l a n c e o l a t e ,  w ide st  a t  l e v e l  of  t e s t e s ,  5 .1  to 7.1  
mm. long by 1 .28  to 1 .43  mm. wide.  Body covered wi th  spines.  
Oral sucker moderate ly  dev e lo pe d , -subterminal  , 0 .37  to 0 .45  
mm. long by 0 .2 8  to 0.31 mm. wide.  Acetabulum in a n t e r i o r  
o n e - f o u r t h  of  body, 0 . 24  to 0 .27 mm. round.  Pharynx we l l  
developed,  0 .27  to 0 .3 4  mm. long by 0 .22 to 0 .2 5  mm. wide.  
Esophagus very s m a l l .  Ceca moderate ly  wide and t e r m i n a t i n g  
near p o s t e r i o r  e x t r e m i t y .  Testes l a r g e ,  e n t i r e ,  equal and 
tandem in p o s t e r i o r  t h i r d  o f  body and separa ted by u t e r i n e  
c o i l s .  C i r ru s  pouch l a r g e ,  0.61 to 0 . 82  mm. long by 0 .17  
to 0 .23  mm. wide,  curved,  ex tending back of  acetabulum and 
enc los ing  a l a r g e  winding seminal  v e s i c l e  and ovoidal  
p r o s t a t i c  complex.  P r o t r u s i b l e  c i r r u s  ? G en i ta l  pore 
s l i g h t l y  out  of  median l i n e  and p r e a c e t a b u l a r . Ovary 
p o s t e q u a t o r i a l  and nearer  to a n t e r i o r  t e s t e s  than to 
acetabulum.  Receptaculum seminis dorsal  and p o s t e r i o r  to  
ovary .  Shel l  gland p o s t e r i o r  to ovary .  L a u r e r ' s  canal  
pr e s e nt .  Uterus in t r a n s v e r s e  c o i l s ,  passing between, the 
two te s t e s  and reach ing to near cecal  ends, ma in ly  i n t e r c e c a l ,  
but over laps in spots .  Eggs numerous, o v a l ,  0 .023  to 0 .027 mm. 
long by 0 .0013  to 0 .015 mm. wide.  Metraterm ? V i t e l l i n e  
f o l l i c l e s  ex tending in l a t e r a l  f i e l d s  from midway between 
ovary and acetabulum to near cecal  ends. E x c r e to ry  v e s i c l e  
Y-shaped ?, arms reach ing almost  to ora l  sucker .  I n t e s t i n a l  
p a r a s i t e  of  Igua n idae .

The new worm needs only to be d i f f e r e n t i a t e d  frcrm the  

genus P a r a l 1opharynx (see Yamagut i ,  1958,  p. 427 f o r  generic  

. . d e s c r ip t io n ) .  The new trematode has a long l a n c e o l a t e  body
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covered wi th  spines as opposed to a more s l e n d e r ,  f l a t t e n e d  

c y l i n d r i c a l  body w i th o u t  spines in P a r a l 1opharynx . A 

prepharynx is absent  in the new t rematode .  The remaining  

f e a t u r e s  of  the two worms are very s i m i l a r .  Both worms are  

i n t e s t i n a l  p a r a s i t e s  in Iguanidae as opposed to the t rend  

of  the subfami ly  to p a r a s i t i z e  che lonians  and f i s h .  There 

is  only  one species in the genus P a r a l 1opharynx , P. a r c t u s , 

descr ibed  from the smal l  i n t e s t i n e  o f  B a s i 1 iscus v i t t a t u s  

from Guatemala (Yamagut i ,  1958) .

The new genus has been designated Omnipharynx on 

the basis of  the new prominence of  a pharynx in a d i g e s t i v e  

system where a prepharynx is  absent  and where the esophagus 

i s  p r a c t i c a l l y  absent .  A ls o ,  to add to the c on for m i ty  of  

nomencla ture ,  the name w i l l  serve to a s s o c i a t e  i t  w i th  the  

genus P a r a l 1opharynx and the genus A11opharynx which are  in 

the same s ub fa m i l y .  The genotype has been named (h a n o l i s  

to i n d i c a t e  i t s  genotypic  host .
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