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•Foreword and Acknowledgments

This  s tu d y  was a t  f i r s t  in tended  to be an i n t e n s i v e  

s tu d y  o f  th e  s p e c i e s  o f  Prosthogonimu3 o c c u r r in g  in  s o u th ­

e rn  M ichigan.  Soon a f t e r  b e g in n in g ,  however, i t  became 

a p p a re n t  t h a t ,  p e rh a p s ,  a more im p o r ta n t  c o n t r i b u t i o n  might 

be made a t  t h i s  t ime th rough  a su rv ey  o f  the  t rem atodes  

found in  ducks in  M ichigan .  The obvious need f o r ,  and the  

e x c e l l e n t  o p p o r tu n i ty  a f fo rd e d  a t  the  W. K. Kellogg  B ird  

Sanctuary  f o r  such a s tu d y ,  were in s t ru m e n ta l  in  the  change.  

Too, a l th o u g h  Prosthogonimus i s  h ig h ly  pa thogen ic  i n  c h i c k e n s ,  

c e r t a i n  o th e r  t rem atodes  seemed to be o f  more im portance i n  

ducks .

The t h e s i s  i s  d iv id e d  i n t o  t h r e e  main p a r t s :  I n t r o d u c t i o n

P a r t  I ,  d e a l in g  w i th  the  forms s t u d i e d  i n  d e t a i l  a t  th e  

S anc tua ry ;  and P a r t  I I ,  which com prises  a key to  the  g e n e ra ,  

a d e s c r i p t i o n  o f  the  f a m i l i e s  and g en e ra ,  and a c h e c k - l i s t  

o f  the  s p e c ie s  o f  t rem a todes  t h a t  have been r e p o r t e d  from 

North  American ducks .

The W* K. Kellogg B ird  Sanctuary  o f  Michigan S t a t e

Co l lege  o f f e r s  an e x c e l l e n t  o p p o r tu n i ty  to pu rsue  a s tu d y  

o f  t h i s  k in d .  The Sanc tuary  i s  lo c a te d  n ea r  B a t t l e  Creek, 

and comprises  abou t  80 a c r e s  which in c lu d e s  W in te rg reen  Lake, 

t o t a l i n g  abou t  20 a c r e s ,  and abou t  f i v e  a c r e s  o f  sw a le .



ii

A r e l a t i v e l y  h igh  duck p o p u la t io n  i s  p r e s e n t  d u r ing  mo3t 

o f  th e  y e a r ,  the  s m a l l e s t  number b e in g  in  e a r l y  summer and 

m id - w in te r .  A c a p t iv e  f l o c k  o f  swans, g e e s e ,  and ducks 

i s  m a in ta in e d ,  b u t  the  m a j o r i t y  o f  th e  ducks p r e s e n t  a r e  f u l l ­

winged m a l la rd s  and b la c k  ducks .  An av e rag e  o f  from SO to 35 

m a l l a rd s  n e s t  eve ry  y ea r  a t  the  Sanctuary* Exper im en ta l  pens ,  

b o th  a t  th e  Lake and away from i t ,  have been a v a i l a b l e .

Through the  h an d l in g  o f  ducks f o r  b a n d in g ,  i t  has  been p o s s i b l e  

to examine some t h i n  and s i c k  b i r d s .  With the  c o o p e ra t io n  

o f  Dr. H. R. Hunt,  head o f  th e  Department o f  Zoology, a 

com plete  te ch n iq u e  l a b o r a t o r y  was s e t  up a t  the  S an c tu a ry ,  

so t h a t  i t  has been  p o s s i b l e  to  do e v e ry th in g  excep t  l i b r a r y  

work t h e r e .

In  March 1937, through Mr. E. D. Ruhl ,  c h i e f  o f  the  

Game D i v i s i o n ,  Michigan Department o f  C o n se rv a t io n ,  one 

hundred m a l la rd  ducks were ob ta in ed  f o r  ex p e r im en ta l  p u r ­

p o se s .  They were o f  the  " w i ld ” ty p e ,  and were used in  

p la c e  o f  dom es t ica ted  m a l l a r d s .

A p p re c ia t io n  i s  exp ressed  here  fo r  the many p r i v i l e g e s  

extended by Dr. M. D. P i r n i e ,  D i r e c to r  o f  the  W. K. Kellogg 

B i rd  S a n c tu a ry ,  who, th rough  a f e l lo w s h ip  has made t h i s  

s tu d y  p o s s i b l e ,  and who has o f f e re d  many h e l p f u l  s u g g e s t io n s  

th roughou t  th e  work on the  h a n d l in g ,  r e a r i n g  o f  ducks ,  e t c .

To Dr. W. L. C hand le r ,  A s s o c ia t e  in  P a r a s i t o l o g y ,  Michigan
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S t a t e  C o l le g e ,  under  whose guidance t h i s  work has  been 

done,  t h e  w r i t e r  i s  ex t rem ely  indeb ted  f o r  many h e l p f u l  

s u g g e s t io n s  and c o n s t r u c t i v e  c r i t i c i s m  th ro u g h o u t .  2o 

the  fo l lo w in g  people  thanks  a r e  a l s o  e x p re s s e d :  Dr. H. R.

Hunt,  head o f  Department o f  Zoology, Dr. H. J .  S t a f s e t h ,  

Department o f  B a c t e r i o l o g y ,  and Mr. W. S tac k ,  D epa r t ­

ment o f  Zoology, a l l  o f  Michigan S t a t e  C o l leg e ,  who w i th  

Dr. R i r n i e  and Dr. Chandler  have a c te d  as  the  guidance 

committee;  Mr. H. D. Ruhl ,  C h ie f ,  Game D i v i s i o n ,  Michigan 

Department o f  C o n s e rv a t io n ,  f o r  f u r n i s h i n g  one hundred 

ducks a s  w e l l  as  o th e r  f a v o r s ,  and to  Mr. Homer B ra d le y ,  o f  

th e  W. K. Kellogg Bird  Sanc tuary  s t a f f ,  who turned  over  to 

me th e  v i s c e r a  o f  f o r t y  ducks taken  a t  Houghton Lake and 

Muskegon Lake.
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I n t r o d u c t i o n

Among the  e a r l i e s t  d e s c r i p t i o n s  o f  t rematode worms 

a r e  fo u r  t h a t  a r e  p a r a s i t i c  in  ducks .  Bloch d e s c r ib ed

Hypoderaeum conoideum in  1782, and a l i t t l e  l a t e r  (1789) 

F r o e l i c h  d e s c r ib e d  C a ta t r o p l s  v e r r u o o s a . E a r ly  in  the  

n i n e t e e n t h  c e n tu ry  the  work o f  Z eder ,  F r o e l i c h ,  and 

e s p e c i a l l y  R udo lph i ,  added a number o f  new s p e c i e s  to  the 

l i s t .  More r e c e n t l y  the  works o f  Looss ,  Lube, Braun ,

D i e t z ,  S k r j a b i n ,  Odhner, and N ic o l l  have added a g r e a t  d e a l  

to  our knowledge o f  the  t rem atodes  o f  t h i s  group o f  b i r d s .  

L i t t l e  work has been done in  North America on the  treraa- 

todes  o f  ducks ,  a s  su c h ,  and t h a t  i s  h i g h ly  s c a t t e r e d .

This  s tu d y  has  been done w ith  t h r e e  o b j e c t i v e s  i n  mind:

(1 )  to  make a s  complete  a  su rvey  a s  p o s s i b l e  o f  the  t rem a­

todes  found in  Michigan ducks ,  (2) to  d e te rm in e ,  a s  f a r  

a s  p o s s i b l e ,  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  and im portance 

o f  th e se  v a r io u s  s p e c i e s ,  and (5) to  assemble from the  

l i t e r a t u r e ,  a l l  the  forms t h a t  have been recorded  from

North  American ducks .

The r e l a t i o n s h i p s  o f  many o f  th e se  s p e c ie s  and genera  

a r e  no t  co m p le te ly  u n d e r s to o d ,  and c o n s eq u en t ly  we f ind

them c l a s s i f i e d  i n  a v a ry in g  number o f  f a m i l i e s .  The 

a r rangem ent  used h e re  was a r r i v e d  a t  a f t e r  a s tu d y  o f  the  

e x t e n s iv e  works o f  Poche,  Sprehn, and Fuhrmann, a s
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w e l l  a s  o th e r  more d e t a i l e d  s t u d i e s  on f a m i l i e s .  The 

M ic ro p h a l l i d a e  and C y a thooo ty l idae  a r e  co ns ide red  v a l i d  

f a m i l i e s .

P a r t  I  d e a l s  w i th  the forms recovered  from ducks i n  

M ich igan .  One new genus and t h r e e  new s p e c i e s  a r e  d e s c r i b e d .  

Under each s p e c i e s  d is c u s s e d  a r e  g iven  the  h o s t s ,  l i f e - h i s t -  

o ry  n o t e s ,  and something o f  th e  economic s t a t u s  as  w e l l  a s  a 

d e s c r i p t i o n  i n  some o f  the  o a s e s .  P a r t  I I  i s  a  key to  th e  

genera  and a c h e c k - l i s t  o f  the  s p e c ie s  o f  t rem atodes  r e p o r t e d  

from North American ducks .  In  making up the  c h e c k - l i s t ,  the  

g e n e ra l  o u t l i n e  o f  Banson1s  (1909) "Taenoid Cestodes o f  North  

American B i rd s "  has  been fo l lo w ed .  The key and c h e c k - l i s t  

have been compiled by means o f  an e x t e n s iv e  su rvey  o f  the  

l i t e r a t u r e  p lu s  the  work d e s c r ib e d  i n  P a r t  I .  The l i s t  con­

t a i n s  76 s p e c i e s  o f  d i g e n e t i c  t rem atodes  b e lo n g in g  to  42 

genera  and 17 f a m i l i e s .  The fam i ly  and g e n e r i c  d ia g n o s i s  a r e  

g iven  in  each c a s e ,  a f t e r  which the  s p e c ie s  a r e  l i s t e d  w ith  

the  reoorded  l o c a l i t i e s  and the h o s t s .  In  each ea se  one o r  

two im p o r ta n t  r e f e r e n c e s  a r e  g iv en .  No a t t e m p t  i s  made to  

l i s t  th e  synonyms o f  the  s p e c i e s ,  and su b fam i ly  d e s c r i p t i o n s  

have been o m i t t e d .  I t  w i l l  be noted t h a t  many o f  th e se  s p e c i e s  

have no t  a c t u a l l y  been r e p o r t e d  from ducks ta k en  in  North 

America ,  b u t  they  have been reco rded  from s p e c i e s  o f  ducks 

which occur  h e r e ,  ( i n  some ca se s  European s u b s p e c i e s ) .  While
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such a  l i s t  a s  t h i s  could p ro b ab ly  never  be com ple te ,  i t  i s  

hoped t h a t  in  b r i n g i n g  t h i s  in fo rm a t io n  t o g e th e r  i t  may be o f  

v a lu e  i n  f u t u r e  s t u d i e s  on the trem atodes  o f  b i r d s .

The Bucks

During the  cou rse  o f  t h i s  s tu d y  abou t  200 ducks have 

been a u t o p s i e d .  While m a l la rd s  and b l a c k  ducks comprise 

the  b u lk  o f  t h i s  number, n in e  a d d i t i o n a l  s p e c i e s  have been 

examined. Most o f  the  specimens were c o l l e c t e d  a t  W intergreen  

Lake a t  the  W. K. Kellogg  B ird  S anc tuary  (JSalamazoo County) ,  

b u t  b i r d s  have been examined from Houghton Lake (Roscommon 

C ounty) ,  Muskegon Lake (Muskegon County) ,  Crooked Lake 

(B arry  C oun ty ) ,  the  Seney Marshes ( S c h o o lc r a f t  County) ,

Crooked Lake (A llegan  County) ,  and Mud Lake (Washtenaw County)*

In  March, 1936, 100 one y e a r -o ld  m a l la rd s  were o b ta in ed

from the  s t a t e  game farm a t  Mason, Michigan* These ducks

were used i n  v a r io u s  ways, some o f  them be ing  al lowed a c c e s s

to  the  l a k e ,  w h i le  the o th e r s  were held  in  a pen e n t i r e l y

away from the  l a k e ,  and used more or l e s s  as  c o n t r o l s  fo r

th e  i n f e c t e d  b i r d s .  In a d d i t i o n  to th e s e  b i r d s ,  abou t  25

young m a l l a rd s  were h a tc h e d ,  and used a t  d i f f e r e n t  ages  f o r  
i n f e c t i o n  e x p e r im e n ts .  The o th e r  b i r d s  examined were wild

ones o b ta in ed  by t r a p p in g  or  s h o o t in g .
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The fo l lo w in g  s p e c ie s  o f  ducks have been examined in  this; 

s tu d y :  m a l la rd  (Anas platyrhynchQ3 p la ty rh y n o h o s )^ . b la c k

duck (Anas r u b r i p e s ) 2 . widgeon (Mareoa a m e r ic a n a ) ,  p i n t a i l  

(D a f i l a  a c u t a  t z i t 2 i h o a ) .  green-winged t e a l  (N e t t io n  

c a r o l i n e n s e ) ,  b lue-winged t e a l  ( Querquedula d i s c o r s ) ,  wood 

duck (Alx sp o n a a ) , redhead (Nyroca a m e r ic a n a ) , oanvasbaok 

(Nyroca v a l i s i n e r i a ) ,  g r e a t e r  scaup (Nyroca m a r i l a ) ,  l e s s e r  

scaup (Nyroca a f f i n i s ) , r in g -n eck e d  duck (Nyroca c o l l a r i s ) ,  

and American go lden-eye  ( G la u c io n e t ta  o la n g u la  a m e r ic a n a ) .

There i s  a p p a r e n t l y  c o n s id e r a b l e  co n fus ion  i n  the  

r e c o r d in g  o f  th e  names o f  the  v a r io u s  duck h o s t s  mentioned 

in  t h i s  r e p o r t .  This  i s  due ,  c h i e f l y ,  to  the  changing o f  

many o f  the  g e n e r i c  names o f  these  forms in  r e c e n t  y e a r s .

Many o f  th e  o ld e r  r e p o r t s  use Anas a s  a  g e n e r i c  name f o r  many 

o f  the ducks .  The A. 0 .  U. c h e c k - l i s t  should  be co n s u l ted  

f o r  the  p ro p e r  name. The names o f  ducks taken  from the 

l i t e r a t u r e  have been r e t a i n e d  e x a c t l y  as  r e p o r t e d .

1 .  A ccord ing  to Dr. Glover M. A l l e n ,  Museum o f  Comparative 
Zoology, Harvard U n i v e r s i t y ,  i n  a pe rsona l  communication, 
u se  o f  dom est ica  as  a s u b s p e c i f i c  d e s ig n a t i o n  i s  i n c o r r e c t ,  
s i n c e  d o m e s t ic a te d  s t r a i n s  a r e  no t  v a l id  s u b s p e c i e s .  The 
dom est ic  m a l la rd  should be d e s ig n a te d  Anas p la ty rh y n c h o s  
(dom es t ic )  o r  some s i m i l a r  e x p r e s s io n .

2. According  to  Dr. M. D. P i r n i e  (Michigan Waterfowl Manage­
ment,  p .  12) t h e r e  i s  no ev idence  t h a t  t h e r e  a r e  two s u b sp e c ie s  
o f  b l a c k  duck in  M ichigan .
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C o l l e c t i o n  and P r e p a r a t io n  o f  Specimens

The r o u t i n e  exam inat ion  o f  a duck u s u a l l y  followed in  

t h i s  s tu d y  was f i r s t  to  weigh and measure the  b i rd*  The 

neck was then  cu t  open and the  n a s a l  c a v i t i e s ,  esophagus,  

t r a c h e a ,  e t c . ,  were examined. The body c a v i t y  was then exposed 

and th e  v i s c e r a  removed to a dish* The body c a v i t y  was c a r e ­

f u l l y  examined, and then  the  v i s c e r a  s c r u t i n i z e d  in  d e t a i l  

under  a  d i s s e c t i n g  m ic roscope .  A l l  th e  p a r a s i t e s  found were 

removed to a d i sh  o f  w a te r ,  counted and g rouped ,  a f t e r  which 

they  were f ix ed  fo r  f u r t h e r  s tu d y .

Although a number o f  f i x a t i v e s  have been t r i e d  and found 

s a t i s f a c t o r y ,  none can compare in  cons tancy  and d e l i c a t e n e s s  

o f  f i x a t i o n  w i th  B o u in ’s p ic ro - fo rm a l  s o l u t i o n .  I t  i s  b e3 t  

used h o t ,  b u t  works a lm os t  a s  w e l l  c o l d .  I t  i s  n e c e s s a ry  to 

f l a t t e n  l a r g e r  worms b e f o r e  f i x a t i o n  by means o f  two g l a s s  

s l i d e s .  A f t e r  the  worms a r e  p r o p e r ly  f l a t t e n e d ,  they  a r e  

f looded  w i th  h o t  or  cold B o u in 's  f l u i d ,  and l e f t  for  one h a l f  

to  one h o u r ,  a f t e r  which th ey  w i l l  be hardened s u f f i c i e n t l y  to 

remove the  p r e s s u r e .  I t  i s  b e s t  to  l e a v e  them in  the  f i x i n g  

f l u i d  an hour or  more a f t e r  removing the p r e s s u r e ,  b u t  even a 

lo n g e r  time w i l l  no t  i n j u r e  the specimen. Prom the  f i x a t i v e  

th e  specimens a r e  removed to 50% a l c o h o l  to  which a few drops  

o f  a s a t u r a t e d  aquous s o l u t i o n  o f  1100^ have been added .
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A f t e r  the  ye l low  c o lo r  ha3 been removed (24-48 h o u rs )  they  

may be s to r e d  In  70fa a l c o h o l ,  hyd ra ted  and s t a i n e d  in  b u lk ,  

or d e h y d ra te d ,  c l e a r e d ,  and imbedded i n  p a r a f f i n  f o r  s e c t i o n ­

in g .

For whole mount s t a i n i n g ,  M ayer 's  carmalum has  proved

even s u p e r io r  to  E h r l i c h ' s  o r  D e la f i e ld * s  h e m a to x y l in .  I f

d e s ta in e d  c a r e f u l l y  i t  g iv e s  a very  d e l i c a t e  d i f f e r e n t i a t i o n ,

and the  s t a i n  i s  v e ry  b r i g h t  and permenant.  Carmalum i s  b e s t
1

d e s ta in e d  by u s in g  Mayer’s c h l o r i n e  method o f  b l e a c h i n g  (Lee ) .  

The s t a i n  a p p a r e n t l y  does no t  d e t e r i o r a t e  w i th  a g e ,  and i s  

ea sy  to u s e .  I t  may be used f u l l  s t r e n g t h  or  d i l u t e d  w i th  as  

much a s  20 p a r t s  o f  w a te r .  E h r l i c h ' s  ac id  hem atoxy l in  a l s o  

makes e x c e l l e n t  p r e p a r a t i o n s  b u t  was n o t  found q u i t e  as  con­

s t a n t  in  r e s u l t s  a s  carmalum. In e i t h e r  case  the  worms a r e  

passed  down the  graded s e r i e s  o f  a l c o h o l s  to  15$, a f t e r  which 

they  a r e  pu t  i n t o  the  s t a in *  With e i t h e r  o f  th e s e  s t a i n s  a t  

l e a s t  24 hours  should  be a l lo w e d ,  and o r d i n a r i l y  any per iod  

up to  a week w i l l  no t  i n j u r e  th e  specimens.  I  have found 

w ith  E h r l i c h ' s  ac id  h em a to x y l in ,  t h a t  a v e ry  r a p id  d e s t a i n i n g  

w i th  a 5-10$ HC1 s o l u t i o n  o f  70$ a l c o h o l  g ives  b e t t e r  r e s u l t s

Tl $he te ch n iq u e s  b r i e f l y  o u t l i n e d  he re  w i l l  be found in  
d e t a i l  in  Guyer’s "Animal Miorology" and L ee ’s "The Micromat-  
i s t ' s  Vade Mecum” .
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th an  a  slow d e s t a i n i n g  w i th  a v e ry  weak ac id  s o lu t io n *  This 

however must he  c a r e f u l l y  watched and i f  n o t  s topped a t  j u s t  

the r i g h t  moment the d e s t a i n i n g  p ro ces s  w i l l  he c a r r i e d  too 

f a r .  The d e s t a i n i n g  i s  s topped hy removing the  specimen to 

70$ a l c o h o l  c o n ta in in g  a t r a c e  o f  c o n c e n t r a te d  ammonium 

h y d ro x id e .  In the  case  o f  c h l o r in e  d e s t a i n i n g ,  i t  i s  s u f f i ­

c i e n t  to  r e p l a c e  the  c h l o r in e  a l c o h o l  w i th  f r e s h  70$.

A f t e r  the d e s t a i n i n g  i s  f i n i s h e d ,  the  worm i s  co m p le te ly

dehydra ted  and c l e a r e d .  I t  i s  f r e q u e n t l y  n e c e s s a ry  to f l a t t e n  

out  the  an imal  a g a in ,  f o r  i t  i s  o f t e n  cu r led  somewhat. This 

i s  done by p u t t i n g  i t  under s l i g h t  p r e s s u r e  in  the  95$ a l c o h o l ,  

which hardens  the  specimen in  a f l a t t e n e d  p o s i t i o n .  O r d i n a r i l y

a h o u t  one hour in  the a b s o lu t e  a l c o h o l  i s  s u f f i c i e n t  to com­

p l e t e l y  d e h y d ra te .  As a c l e a r i n g  a g e n t ,  x y l o l  has been found 

e x c e l l e n t  fo r  c e r t a i n  s p e c i e s ,  and w o r th le s s  f o r  o t h e r s .  For 

g e n e ra l  use  cedarwood o i l  and t e r p i n e o l  g ive  the  most c o n s ta n t  

r e s u l t s .

S ec t io n s  were u s u a l l y  cu t  a t  from 10-20 m ic rons .  I t  i s  

b e s t  to s t a i n  v e ry  sm all  worms s l i g h t l y  b e fo re  imbedding.

I ro n  alum hem atoxy l in  fol lowed by a co u n te r  s t a i n  i s  a ve ry  

good s t a i n  f o r  the  d e t a i l e d  s tudy  o f  s e c t i o n s .  For o r d in a r y  

u s e ,  I  have found M a l l o r y ’s t r i p p l e  a v e ry  u s e f u l  t e c h n iq u e .

I t  d i f f e r e n t i a t e s  the  organs  b e a u t i f u l l y ,  and th e  e n t i r e
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te c h n iq u e  r e q u i r e s  on ly  a few m in u te s .  E h r l i c h ' s  or  

D e la f i e l d  'a  hem atoxy l in  fo l lowed by e o s in  i s  a l s o  u s e f u l  

f o r  s e c t i o n s .



PART I

trem atodes  from Bucks in  Michigan
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Pamily  Paramphistomidae F i s c h o e d e r , 1901 

Genus Zygocoty le  S tunkard ,  1916

Zygocoty le  lunatum ( B ie s in g ,  1856)

This amphistome was th e  on ly  member o f  the  fam i ly  

Paramphis tomidae taken d u r in g  the  course  o f  t h i s  work, 

and from a s tu d y  o f  th e  l i t e r a t u r e  i s  a p p a r e n t l y  the  

on ly  r e p r e s e n t a t i v e  o f  the  fam i ly  t h a t  has  been  r e p o r te d  

from ducks ,  The s p e c ie s  was f i r s t  d e s c r ib e d  by D ies in g  

from m a t e r i a l  c o l l e c t e d  in  South America from Anas 

m e la n o tu s . Anas i p e c u t i r i * Hemantopus w i l s o n i l , and 

Cervus d icha tom us . These a r e  r e s p e c t i v e l y ,  ducks ,  a  

sh o re  b i r d ,  and the  South American deer* The f lu k e s  

a r e  found i n  the  caecum in  each sp ec ie s*  Due to the

f a c t  t h a t  one o f  the  h o s t s  was a mammal and the  o th e r s  

b i r d s ,  i t  was though t  by some workers t h a t  D ie3 ing  had 

made a m i s t a k e ,  p robab ly  in  l a b e l i n g  the  specimens*

In 1916 Stunkard c re a te d  the  genus Zygocotyle  * and 

p laced  in  i t  h i s  new s p e c i e s  Zygoootyle  c e r a t 0 3 a . as  

w e l l  a s  D i e s i n g ' s  Amphistoma luna tum . Ee se p a ra te d  the 

two s p e c i e s  s o l e l y  on th e  b a s i s  o f  minor d i f f e r e n c e s  in

shape and s i z e  o f  some o f  the  i n t e r n a l  o rg an s ,  s in c e  they  

were i d e n t i c a l  in  most c h a r a c t e r i s t i c s .  S tunkard had 

o b ta in ed  h i s  m a t e r i a l  from the  i n t e s t i n e s  and caecae  o f  

Anas p la ty rh y n o h o s  platyrh.ynohos in  Nebraska .  Ee named
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Z. c e r a t o s a  a s  th e  type o f  th e  genus*

P r i c e  (103)^ has  d is c u s se d  th e  taxonomy o f  th e  genus 

and concluded t h a t  Z. c e r a t o s a  and Z. lunaturn a r e  synonymous* 

Thus Z. lunatum {Dies*, 1836) becomes th e  s o l e  and type 

s p e c i e s  i n  the  genus .  P r i c e  a l s o  r e p o r t s  the  s p e c ie s  from

th e  cow (Bos t a u r u s ) from the  Panama Canal Zone, and i n  

a d d i t i o n  from th e  f o l lo w in g  b i r d  h 0 3 t s :  Anser a n s e r  d o m e s t io u s .

M a r i l a  a m e r ic a n a . H e t t i o n  c a r o l i n e n s i s , and G al l ingo  d e l i o a t a .

Ee g iv e s  a v e ry  good com parat ive  d i s c u s s i o n  o f  th e  m a t e r i a l  

from the  d i f f e r e n t  h o s t s .

In th e  p r e s e n t  s tu d y  Zygocotyle  lunatum has been reco rded  

from th e  m a l la rd  (Anas jd. p l a ty rh y n c h o s ) and the  dom estic  

m a l l a r d , the  b a l d p a t e  (Hareoa a m e r ic a n a ) , the  b lue-w inged  

t e a l  ( Querquedula d i s c o r s ) , redhead (flyroca a m e r ic a n a ) ,  

l e s s e r  scaup  duck (Ayroca a f f i n i s ) ,  and the b la c k  duck ('Anas 

r u b r i p e s ) .  Each o f  th e se  s p e c i e s ,  w i th  the  ex c ep t io n  o f  the

m a l la rd  and red h ead ,  r e p r e s e n t s  a new h o s t  r e c o r d .  Michigan

i s  a new l o c a l i t y  reco rd  f o r  the  occu rrence  o f  th e  p a r a s i t e .

S ince  Stunkard  (130) and P r i c e  (103) have d isc u s se d

th e  anatomy o f  t h i s  form in  d e t a i l ,  and a  s h o r t  d e s c r i p t i o n  

o f  the  f lu k e  i s  co n ta in ed  in  a n o th e r  s e c t i o n  o f  the  p r e s e n t

p a p e r ,  no d i s c u s s i o n  o f  th e  anatomy o f  t h i s  form i s  deemed

n e c e s s a r y  h e r e .

1* lumbers  i n  p a r e n t h e s i s  r e f e r  to  l i t e r a t u r e  number.
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The l i f e  h i s t o r y  o f  t h i s  s p e c i e s  was d i sc o v e red  q u i t e  

by a c c i d e n t .  While s e i n i n g  fo r  minnows in  W in terg reen  Lake 

to o b t a in  i n f e c t i v e  s t a g e s  o f  a d i f f e r e n t  f l u k e ,  a  s i n g l e  

l a r g e  Eel isom a t r i v o l v i s  was taken  in  the  n e t .  This s n a i l  

was b ro u g h t  i n t o  the  l a b o r a t o r y  and d i s s e c t e d .  The h e p a t i c  

t i s s u e s  were com p le te ly  f i l l e d  w i th  r e d i a  and c e r c a r i a  o f  

an am phistom e, a s  w e l l  a s  a  few fe ro a c e rc o u s  c e r c a r i a .

The amphistome c e r c a r i a e  were l a r g e ,  a c t i v e ,  many o f  them 

b e in g  f u l l y  developed and ready  to  l e a v e  the  s n a i l .  A f t e r  

abou t  two hours  th e se  c e r c a r i a  began e n c y s t in g  on the s i d e s  

and bottom o f  the  d i s s e c t i n g  d i3 h .  When r ea d y  to en c y s t  

th e  c e r c a r i a  a t t a c h e d  themselves to the  g l a s s ,  v i b r a t e d  the  

body in  a c i r c u l a r  m o t io n ,  the  t a i l  b e in g  l o s t  in  the  p r o c e s s .  

They g r a d u a l l y  developed a heavy ,  brown c y s t  w a l l ,  which i s  

ro u g h ly  h e m is p h e r ic a l  in  sh ap e .

In  o rd e r  to  o b t a in  the  a d u l t  f l u k e ,  f i f t y  c y s t s  were 

p laced  i n s i d e  a sm a l l  p ie c e  o f  bread  and fed to  a ha l f -g ro w n  

m a l la rd  duck. This duck had been r e a re d  under  s c r e e n ,  w i th o u t  

a c c e s s  to  w a te r  o th e r  than  w el l  w a te r ,  and was regarded  as  

p a r a s i t e  f r e e  a t  the  time o f  i n f e c t i o n .  The duck was examined 

two weeks a f t e r  i n f e c t i o n  a lo n g  w i th  a c o n t r o l .  The i n f e c t e d  

duok co n ta in ed  46 immature Zygocotyle  in  the  lower i n t e s t i n e  

and caecum, th e  c o n t r o l  b e in g  n e g a t i v e .
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The ab ove ,  o f  c o u r s e ,  g iv e s  on ly  an i n d i c a t i o n  o f  the  

d i r e c t i o n  o f  the  l i f e  h i s t o r y  o f  t h i s  form* More work i s  

b e in g  done a t  the  p r e s e n t  t im e ,  and i t  i s  hoped a d e t a i l  

r e p o r t  on th e  l i f e  h i s t o r y  o f  t h i s  s p e c i e s  w i l l  be ready  

w i th in  a s h o r t  time* From th e  f a c t a  found r e l a t i v e  to  the 

l i f e  h i s t o r y ,  and th e  known l i f e  h i s t o r i e s  o f  th e  Paramphis­

tomidae in  g e n e r a l ,  i t  i s  p robab ly  c o r r e c t  to  assume t h a t  

the  l i f e - c y c l e  o f  Zygocoty le  fo l low s  p r a c t i c a l l y  the  same 

co u rse  a s  Cotylophoron coty lophorum. B en n e t t  (1936) d e s ­

c r ib e d  th e  l i f e - o y o l e  o f  t h a t  form in  g r e a t  d e t a i l ,  That 

Eelisoma t r i v o l v i s  may a c t  a s  the  s n a i l  h o s t  f o r  Zygocotyle  

h as  undoub ted ly  been shown, and no doubt the  m e ta e e r e a r i a  

e n c y s t  on w a te r  v e g e t a t i o n  where they  f in d  t h e i r  way i n t o  

the  f i n a l  h o s t .  Water b i r d s  p robab ly  a c t  as  th e  u s u a l  h o s t  

f o r  t h i s  s p e c i e s ,  the  ruminants  b e in g  a c c i d e n t a l  h o s t s .

No case  o f  p a t h o g e n i c i t y  has  been a t t r i b u t e d  to the 

genus Z y g o c o ty le . e i t h e r  in  the  l i t e r a t u r e  or in  t h i s  s tu d y .  

They a r e  p r e s e n t ,  u s u a l l y  on ly  in  ve ry  small  numbers, in  

th e  c a e c a ,  and a r e  p robab ly  more com m ensa l is t ic  than  p a r a ­

s i t i c  in  h a b i t .  In no case  have more than fou r  o f  th e se  

worms been p r e s e n t  in  any h o s t  o th e r  than  the  a r t i f i c i a l l y  

i n f e c t e d  one.  Although th ey  have been r e p o r t e d  from the  

i n t e s t i n e s  o f  b i r d s ,  I  am in c l in e d  to c o n s id e r  t h i s  an 

abnormal h a b i t a t ,  the  p a r a s i t e s  p robab ly  working t h e i r  Wfcy 

o u t  o f  the  caecum a f t e r  the  dea th  o f  the  b i r d .  These p a r a -
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s i t e s  a r e  v e ry  r e s i s t a n t ,  and f r e q u e n t l y  a r e  a l i v e  24-36 

h o u rs  a f t e r  th e  d ea th  o f  th e  h o s t .

Family P l a g io r c h i d a e  Luhe, 1901

Genu3 Prosthogonimus Luhe, 1899 

Although s i x t e e n  v a l id  s p e c i e s  from v a r io u s  r e g io n s  

o f  th e  world a r e  reco g n ized  by v a r io u s  workers as  b e lo n g ­

in g  to the  genus P ros thogon im us» o n ly  two o f  th e se  s p e c ie s  

have to d a te  been r e p o r t e d  from North America.  These worms, 

b e lo n g in g  to  the  f a m i ly  P l a g i o r c h i d a e ,  (Eap lo roh idae  McMullen, 

1937) ,  a r e  i n h a b i t a n t s  o f  the  b u r sa  o f  F ab rec iu s  and the 

o v id u c t  o f  v a r io u s  b i r d s .  A l l  the  r e s e a r c h e s  on the  l i f e  

h i s t o r y  o f  t h i s  genus i n d i c a t e  t h a t  d r a g o n - f l y  n a ia d s  se rv e  

a s  h o s t s  f o r  th e  encys ted  m e t a c e r c a r i a l  s t a g e .

Luhe e r e c te d  the  genus Prosthogonimus in  1899, h i s  

name ta k in g  precedence  over L o o s s ' s  Prymnoprion (1899) by 

one day, and made P. ova tus  (Rud . ,  1809) type  o f  the genus .  

L a t e r  Luhe (64) e r e c t e d  the sub fam ily  Prosthogonim inae  to  

c o n t a in  the  g en e ra  Prosthogonimus and S ch is togon im us . The 

o n ly  d i f f e r e n c e  in  the two i s  t h a t  in  the  former the male 

and fem ale  duct3  open t o g e t h e r ,  w h i le  in  the  l a t t e r  they  a r e  

s e p a r a te d  one from the o t h e r .  Macy (68) has  g iven  a v e ry  

good summary o f  th e  genus ,  and a key fo r  the s e p a r a t i o n  o f  

th e  a d u l t s  o f  the  d i f f e r e n t  s p e o i e s .
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Proa thogonimus m acro rch ia  Maey, 1934

3fhe f i r s t  reco rd  o f  a  member o f  t h i s  genus from North 

America was by l i n t o n  (1887)* Ee i d e n t i f i e d  a  f lu k e  a s  

b e lo n g in g  to  t h i s  genus from the  egg o f  a hen from B e l o i t ,  

Wisconsin* f h e r e  were o th e r  i n s t a n c e s  from time to  time 

o f  the  occu rrence  o f  f l u k e s  o f  t h i s  genus in  the  eggs o f  

hens i n  the  n o r th e r n  United S t a t e s  and Canada* About 1920 

B r .  W. L* Chandler  i d e n t i f i e d  f l u k e s  o f  t h i s  genus in  the 

o v id u c t  o f  a w ing-p in ioned  m a l la rd  duck from Buck l a k e ,  

n ea r  Muskegon, M ich igan ,  i n  which a v e ry  s e r i o u s  p a th o ­

l o g i c a l  c o n d i t i o n  was noted in  the  body c a v i t y .  l a t e r  he 

(E o t lan  and C hand le r ,  1925) found t h a t  t h e r e  were s e r i o u s  

l o s s e s  a t  the  ranch  on t h i s  lak e  among the l a y in g  h e n s , due 

to  the  same f lu k e s  noted in  the m a l la rd  duck* In the  hens 

a v e r y  much more s e r i o u s  c o n d i t i o n  was noted and d e s c r ib e d .

In  1927 the  same a u th o r s  made a p r e l im in a r y  r e p o r t  on th e  l i f e  

h i s t o r y  o f  t h i s  f l u k e ,  showing t h a t  the  i n f e c t i v e  s t a g e  

occurred  in  th e  n a ia d s  and a d u l t s  o f  d r a g o n - f ly a  o f  the  genus 

T e t r a g o n e u r l a . L ack lea  (1931) i n f e c t e d  very  young ch ickens

and ducks w ith  th e se  f l u k e s .  Macy (68, 69) d e s c r ib e d  th e

common North American form as  a new s p e c i e s  (Proa thogonimus 

m a c r o r c h i s ) and worked out  th e  l i f e  h i s t o r y  in  d e t a i l .  Ee 

found t h a t  the  small  s n a i l s  Amnicola l imnosa p o r a ta  (Say)
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se rved  as  the  f i r s t  i n t e r m e d ia t e  h o s t ,  while  n a ia d s  b e lo n g in g  

to  f o u r  d i f f e r e n t  genera  o f  d r a g o n f l i e s  were found i n f e c t e d

w i th  th e  c y s t s .  The d r a g o n f l i e s  a r e  l e u o o r r h i n i a . T e t r a -

g o n e u r i a . E p i c o r d u l i a . and Mesothemis. Macy (69) has  a l s o  

g iven  an  e x t e n s iv e  d i s c u s s io n  o f  th e  h o s t - p a r a s i t e  r e l a t i o n ­

s h ip s  o f  t h i s  s p e c i e s .

S ince  K o tlan  and C h a n d le r ' s  a s  w e l l  a s  Macy's work 

show the extreme p a t h o g e n i c i t y  o f  Pros thogonimus m a o ro r o h i s . 

a s  a  p a r a s i t e  o f  c h i c k e n s ,  and s in c e  t h e r e  a r e  numerous 

r e p o r t s  o f  the  p a t h o g e n i c i t y  o f  c e r t a i n  European s p e c i e s ,  

e s p e c i a l l y  P. p e l l u o i d u s . t h e r e  i s  l i t t l e  doubt t h a t  t h i s  

i s  an  ex t rem ely  im p o r ta n t  genus from the s t a n d p o in t  o f  

economics.  Experiments  have shown t h a t  only  a few f lu k e s  

a r e  n e c e s s a ry  to  s to p  egg p ro d u c t io n  c o m p le te ly ,  and the  

d ea th  o f  th e  b i r d  o f t e n  fo l low s  a heavy i n f e s t a t i o n .  Chickens 

a r e  e s p e c i a l l y  s u s c e p t i b l e  because  th e  o v id u c t  i s  f u n c t i o n a l

d u r in g  th e  e n t i r e  y e a r .  Z o t l a n  and Chandler (1925) have 

d e s c r ib e d  in  d e t a i l  th e  c o n d i t i o n  b rough t  about  by a heavy 

i n f e s t a t i o n .

Macy s t a t e s  t h a t  the  duck i s  p robab ly  the  normal h o s t ,  

whereas th e  ch icken  i s  a c c i d e n t a l  or abnorm al.  This o p in io n  

i s  based on the  extreme p a t h o g e n i c i t y  o f  th e s e  p a r a s i t e s  

f o r  c h i c k e n s ,  and the  f a c t  t h a t  th ey  remain on ly  a r e l a t i v e l y
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s h o r t  time in  th e se  h o s t s .  C ons ide r ing  o th e r  f a c t s ,  i t  i s  

h i g h l y  p robab le  t h a t  th e se  p a r a s i t e s  a r e  no rm al ly  p a r a s i t i c  

i n  th e  b u r s a  o f  F a b re e iu s  o f  f i r s t  y ea r  b i r d s ,  and t h a t  the  

o v id u c t  i s  on ly  a f a c a l t a t i v e  l o c a t i o n .  This i s  i n d i c a t e d  

by the  f a c t  t h a t  th e  p a r a s i t e s  w i l l  n o t  develop  in  a q u i e s ­

c e n t  o v id u c t ,  and in  wild  ducks the o v id u c t  i s  a c t i v e  fo r  

a  p e r io d  o f  p ro b ab ly  no t  over  one month ou t  o f  the  y e a r ,  

whereas in  the  young b i r d s  the b u r s a  i s  p r e s e n t  u n t i l  7-8 

months o f  a g e ,  thus  g iv in g  a  much lo n g e r  per iod  o f  p o s s i b l e  

p a r a s i t i s m *  tty a u t o p s i e s  on f i r s t  yea r  ducks show a v e ry  

h igh  p e rce n tag e  o f  them in f e s t e d  w i th  worms o f  t h i s  genus ,  

w h i le  the on ly  ca ses  o f  n a t u r a l  i n f e s t a t i o n  o f  a d u l t  f e ­

males came w i th in  a r e l a t i v e l y  s h o r t  per iod  o f  l e s s  than 

t h r e e  weeks.

O bserva t ions  on a number o f  female ducks i n f e s t e d  

w i th  Prosthogonimus m ac ro rc h is  have shown the  p a r a s i t e  

to  be r e l a t i v e l y  non -p a th o g en ic  in  old ducks in  the  wild  

s t a t e .  In  one c a s e ,  a female m a l la rd  was taken  on May 

7,  1936, in  a t r a p  a t  W in tergreen  Lake. The au to p sy  o f  

t h i s  b i r d  r e v e a le d  47 l a r g e  Prosthogonimus m acro rch is  in  

th e  o v id u c t .  B efo re  opening the o v id u c t  th e  on ly  i n d i c a t i o n  

o f  t h i s  heavy i n f e s t a t i o n  was the  s l i g h t l y  anemic appearance  

o f  the  w a l l  o f  the o v id u c t .  In  the  lumen o f  th e  o v id u c t ,

a s i d e  from the f l u k e s  th e m se lv es ,  only  a ve ry  few, sm all
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albumen masses c o n t a in i n g  eggs were p r e s e n t .

Another  female m a l la rd  t rapped  on May 11,  1936, and 

k e p t  over n i g h t  in  a  pen,  l a i d  an egg d u r in g  the  t im e ,  

and when a u to p s ie d  showed f i v e  v e ry  l a r g e  Prosthogonimus 

in  the  upper  p o r t i o n  o f  th e  o v id u c t ,  and t h r e e  Eohinostomum 

revolu tum  in  th e  s h e l l  g la n d .  This  b i r d  appeared  p e r f e c t l y  

n o rm al•

From th e s e  o b s e rv a t io n s  i t  may seem re a s o n a b le  to 

conclude t h a t  t h i s  f lu k e  i s  n o t ,  under  o rd in a ry  c o n d i t i o n s ,  

v e ry  p a th o g en ic  to  wild ducks;  a t  l e a s t  in  no wise app roach ­

ing  th e  c o n d i t i o n  c r e a te d  in  c h ic k e n s .  F u r t h e r ,  o f  over a 

dozen c a se s  examined i n  which Prosthogonimus was p r e s e n t  

in  the  b u r s a ,  n o t  one showed any n o t i c e a b l e  g ro s s  p a th o lo g y .  

However, a s  in  o th e r  ca ses  o f  p a r a s i t i s m ,  c o n d i t io n s  may 

p r e v a i l  to b r i n g  abou t  an e x c e p t i o n a l l y  heavy i n f e s t a t i o n .  

The c o n d i t io n  d e s c r ib e d  by Chandler  (51) in  the  case  o f  the  

duck from Muskegon, M ichigan ,  in  the  absence  o f  o th e r  

r e p o r t s  o f  p a t h o g e n i c i t y  among ducks ,  i s  p robab ly  the 

e x c e p t io n  r a t h e r  than  the  r u l e .  Although the  p resence  o f  

o th e r  d i s e a s e s ,  e i t h e r  p a r a s i t i c  or  b a c t e r i a l ,  may de te rm ine  

th e  degree  o f  i n f e s t a t i o n  a s  w ell  a s  p a t h o g e n i c i t y .

The fo reg o in g  d i s c u s s i o n  has d e a l t  a lm os t  e x c l u s i v e l y  

w i th  Prosthogonimus m a cro rch is  (Macy, 1934) .  This s p e c i e s



(18)

has  been  th e  on ly  one recovered  from fe e d in g  exper im ents  

a t  th e  S an c tu a ry ,  and the  on ly  one taken  from th e  o v id u c t  

o f  b i r d s  caught  t h e r e  d u r in g  the  b r e e d in g  season* Judging  

from Macy's work, and the  o th e r  pub l ished  work on the  

s u b j e c t ,  t h i s  i s  by f a r  the  most p r e v a l e n t  s p e c ie s  o f  o v i ­

d uc t  f lu k e s  in  w ate rfow l  and ch ickens  in  the  United S ta te s*

Prosthogonimus r u d o l p h i i  S k r j a b in ,  1919

This s p e c i e s  has  been  reco rded  p r e v io u s l y  o n ly  once 

in  North  America (7 0 ) ,  hav ing  been tak en  from the  b u r s a  

o f  wild  m a l l a rd s  i n  Minnesota* However, o f  the  m ig ra t in g  

f i r s t - y e a r  ducks examined, a l a r g e  p e rcen tag e  have been 

in f e o te d  w i th  t h i s  s p e c i e s ,  the  worm3 b e in g  found in  eaoh 

ca se  in  the bursa*  On the  whole th ey  ave rage  on ly  abou t  

one h a l f  a s  l a r g e  a s  P .  m a c ro ro h i3 . and may e a s i l y  be to ld  

from t h a t  s p e c ie s  by the confinement o f  the u t e r u s  w i th in

th e  i n t e s t i n a l  c r u r a ,  and the  e x t e n s io n  o f  the  v i t e l l a r i a  

p o s t e r i o r  to the  t e s t e s *

E* r u d o l p h i i  has  been taken  from the  fo l lo w in g  ducks:  

G la u c io u e t t a  c l a n g u la  a m e r ic a n a . Nyroca a f f i n i s . Nyroca 

o o l l a r i 3 , Anas p la ty rh y n c h o s  plat.yrhynchos „ and Anas 

r u b r i p e s * These, w i th  the  e x c e p t io n  o f  A. p .  p l a ty r h y n c h o s . 

a l l  r e p r e s e n t  new h o s t  r e c o r d s ,  and the  l o c a l i t y  i s  new*
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So f a r  no in s t a n c e  o f  p a t h o g e n i c i t y  has  been o b se rv e d ,  and 

whether  or n o t  t h i s  s p e c i e s  w i l l  i n f e c t  ch ickens  i s  y e t  to 

be dem onstra ted*

Prosthogonimps a n a t i n n s  Msrkow, 190 8

Only one specimen o f  t h i s  s p e c i e s  has been t a k e n .  I t  

was found in  the  b u r s a  o f  a  f i r s t - y e a r  b l a c k  duck (Anas 

r u b r l p e a ) ,  taken  a t  th e  Sanc tua ry ,  Three specimens o f  

P .  r u d o l p h i i  were a l s o  p r e s e n t .  This s p e c i e s  may be d i s ­

t i n g u i s h e d  from the  two p r e v io u s l y  mentioned by the much 

g r e a t e r  l e n g th  o f  th e  c i r r u s  pouch, which ex tends  p o s t e r i o r  

a lm o s t  a s  f a r  a s  th e  ace tabu lum .

D is c u s s io n

Macy s u g g e s t s  t h a t  P. a n a t i n u s ,  P. s k r j a b i n i , and 

P .  k a r a u s a i k i  a r e  so much a l i k e  t h a t  they  may be found to  

by synonymous, and a l s o  s t a t e s  t h a t  th e se  t h r e e  s p e c i e s  

may be b u r s a l  m o d i f i c a t i o n s  o f  some o th e r  form recorded  

from th e  o v id u c t .  Prom h i s  work d e a l i n g  w ith  the  e f f e c t  

o f  the h o s t  on the  anatomy o f  t h e  a d u l t ,  and from s i m i l a r  

exper im en ts  and o b s e rv a t io n s  in  t h i s  s tu d y ,  I  b e l i e v e  t h a t  

when more work i s  done w ith  h o s t  m o d i f i c a t i o n  on th e se  forms, 

the  l a t t e r  h y p o th e s i s  w i l l  be v a r i f i e d .  Macy, working w ith  

P .  m a c r o r c h i s ,  found t h a t  specimens from the o v id u c t  o f  the
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dom est ic  ducks and ch ickens  a r e  more l i k e  one a n o th e r  than 

th ey  a r e  l i k e  specimens from the  b u rsa  o f  e i t h e r  hos t*  In 

h i s  b u r s a l  i n f e c t i o n  exper im ents  he was a b l e  to i n f e c t  

E n g l i s h  sparrows a s  w e l l  a s  crows.  There seems to  be some 

h o s t  m o d i f i c a t i o n  in  each o f  th e s e  c a s e s .

P u rsu in g  t h i s  m a t t e r  f u r t h e r ,  50 d r a g o n - f ly  maiads 

b e lo n g in g  to  th e  genus T e t r a g o n e u r ia  were c o l l e c t e d  a lo n g  a 

p o r t i o n  o f  the  l a k e  sh o re  a t  W in terg reen  Lake between March 

20 and 26,  1937. Six o f  th e se  were d i s s e c t e d ,  and t h r e e  

were found to  be i n f e c t e d  w ith  one ,  t h r e e ,  and s i x  c y s t s  

r e s p e c t i v e l y .  The o th e r  42 n a iad s  were fed to two brown 

le g h o rn  hens known to be l a y i n g ,  and to a m a l la rd  duck, each 

an im al  r e c e i v i n g  14 n a i a d s .  Nine days a f t e r  f e e d in g  the 

n a i a d s ,  one o f  the  hens was au to p s ied  and 26 l a r g e  P ro a th o -  

gonimus m acro rch is  were recovered  from the o v id u c t .  A 

ru p tu re d  ovule  was abou t  h a l f  way down th e  o v i d u c t ,  and 

t h r e e  o f  the  f l u k e s  were in  t h i s  mass o f  y o lk .  The o th e r  

h e n ,  au to p s ie d  14 days a f t e r  i n f e c t i o n ,  had on ly  fou r  f lu k e s  

p r e s e n t  in  th e  o v i d u c t ,  th e se  b e in g  on ly  s l i g h t l y  l a r g e r  

th an  in  the former c a s e .  In  t h i s  case  the hen was abou t  

r ead y  to  resume p ro d u c t io n ,  fo r  a p e r f e c t l y  normal s o f t -  

s h e l l e d  egg was in  the  s h e l l  g la n d .  The duck was t i l l e d  

t h r e e  weeks a f t e r  i n f e c t i o n  and 14 f l u k e s  were recove red
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from th e  upper  h a l f  o f  th e  o v id u c t .  The o v id u c t  o f  t h i s  

duck was becoming q u i e s c e n t ,  f o r  i t  was on ly  abou t  h a l f  a s  

l a r g e  a s  i t  should be in  a  l a y i n g  b i r d .  The f lu k e s  from 

the  duck were abou t  the  same s i z e  a s  those  from th e  h e n s ,  

b u t  when f ix e d  and s t a i n e d ,  q u i t e  a  h i t  o f  m o d i f i c a t i o n  

was e v i d e n t .  The f l u k e s  from the duck d i f f e r e d  from those  

from th e  hens i n  the  fo l lo w in g  p o i n t s :  the  t e s t e s  were

Only ab o u t  one h a l f  a s  l a r g e  as  in  the  l a t t e r ,  and the  

u t e r u s ,  w h ile  showing the  3ame g e n e ra l  c o i l i n g ,  was v e ry  much 

s m a l l e r ,  and co n ta in ed  on ly  a f r a c t i o n  o f  the  number o f  eggs 

found i n  the  l a t t e r .

Prom th e se  d a ta  i t  would ap p ea r  t h a t  the  p h y s i o l o g i c a l  

c o n d i t i o n  o f  the  o rg an ,  a s  w el l  a s  the organ and the  h o s t  

may in f lu e n c e  the  morphology o f  the  worm. I t  seem3 s a f e  to 

i n f e r  t h a t  when e x t e n s iv e  s t u d i e s  a r e  made on the  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  o f  the  genus Prosthogonimu3 s e v e r a l  

o f  the  reco g n ized  s p e c ie s  may be found to be h o s t  o r  organ 

m o d i f i c a t i o n s  o f  th e se  s p e c i e s .

f a m i ly  O p is th o ro h i id a e  Luhe, 1901

Qenus O p is th o rc h i s  B la n c h a rd , 1898 

Of the  ducks examined a t  the  W. K. Kellogg B ird  S an c t ­

u a r y  abou t  a  dozen have been i n f e c t e d  w i th  an o p i s t h o r c h id  

f l u k e  in  the  panc reas  and l i v e r .  These b i r d s  were fo r  the
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moat p a r t  c a p t i v e ,  w ing-p in ioned  b i r d s ,  b u t  the  p a r a s i t e s  

have a l a o  been observed in  wild g o ld e n -ey es  taken  away 

from the  Sanctuary* I n f e s t a t i o n  has been reco rded  in  the 

fo l lo w in g  s p e c i e s  o f  ducks :  m a l la rd  (Anas p la ty rh y n c h o s

p l a t y r h y n c h o s ) .  bl&ck duck (Anas r u b r i p e s ) .  American g o lden ­

eye ( Grlauoionetta c l a n g u la  a m e r lc a n a ) ,  redhead (CTyrooa 

a m e r ic a n a ) ,  and widgeon (Mareoa a m er io an a ) .  P rev ious  to 

t h i s  s tu d y  th e se  f l u k e s  have a l s o  been reco rded  in  the 

fo l lo w in g  c a p t iv e  w ate rfow l a t  the  W. K. Kellogg Bird  

S an c tu a ry :  r o s y - b i l l e d  duck (P a e c i l o n i t t a  bahamensis

r u b r l r o a t r i s ) ,  whooping swan ( Cygnus oygnus) ,  and b l a c k  

swan ( Ohenopsis a t r a t a ) .  Prom t h i s  l i s t  o f  s p e c i e s  s e rv in g  

a s  h o s t  to  t h i s  p a r a s i t e  i t  i s  r e a s o n a b le  to suppose t h a t  

any duck or swan may become i n f e c t e d  i f  the  i n f e c t i v e  s t a g e  

i s  in t roduced  i n t o  the  d i g e s t i v e  t r a c t .  I t  i s  h i g h ly  prob­

a b l e  t h a t  o th e r  b i r d s  such a s  the  k i n g f i s h e r ,  e t c . ,  might 

a c t  as  a h o s t  f o r  t h i s  worm as  w e l l  a s  w a te r fo w l .

S tu d ie s  on the  morphology o f  t h i s  worm i n d i c a t e  i t  to  

be a new s p e c i e s  b e lo n g in g  to  the  genus Amphimerus B a rk e r ,  

1911, ( O p i s t h o r c h i i d a e ) .  The fo l low ing  d ia g n o s i s  i s  based 

on exam ina t ion  o f  a  l a r g e  number o f  specimens ob ta ined  from 

ducks .  S e r i a l  s e c t i o n s  o f  p ie c e s  o f  pancreas  have been made,

as  w e l l  a s  a v e ry  l a r g e  number o f  whole mounts o f  f ragm en ts  

o f  worms. Due to the  extreme d i f f i c u l t y  in  removing the
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worms from th e  pan c reas  or  l i v e r  i n t a c t ,  on ly  t h r e e  e n t i r e  

worms have been a v a i l a b l e  f o r  complete m easurem ents , b u t  

a  v e ry  l a r g e  number o f  f ragm ents  o f  worms have been s t u d i e d ,  

and the  d e t a i l s  o f  anatomy made o u t  and compared. A l l  

measurements r e p o r te d  h e r e  a r e  from balsam mounts.

$he genus Amphimerus was e r e c te d  by B arke r  in  1911,

(3) to  c o n t a in  those  s p e c ie s  o f  th e  genus O p is th o rc h i s  in  

which the  v i t e l l a r i a  a r e  d iv id ed  i n t o  an a n t o v a r a l  and 

p o s to v a r a l  p o r t i o n .  He placed the  fo l lo w in g  s i x  s p e c i e s  

in  the  new genus :  Amphimerus o v a l i s  B a rk e r .  1911; Amphimerus

i n t e r r u p t u s  (Braun,  1901) B a rk e r ,  1911; A. la n o ea  (D ie s in g ,  

1850) B a rk e r ,  1911; A. noverca  (Braun, 1901) B a rk e r ,  1911;

A. p 3 eu d o fe l ln eu s  (Ward, 1901) B a rk e r ,  1911; A. sp e c io su s  

( S t i l e s  and H a s s a l l , 1894) B a rk e r ,  1911.

Morgan (84) has  shown t h a t  0 .  noverca (Braun,  1901),  

p laced  by B a rk e r  in  the  genus Amphimerus. be longs  to the 

genus O p i s t h o r c h i s . He a l s o  d i sc u sse d  the  v a l i d i t y  o f  the

new genus and conc ludes  " i t s  r e t e n t i o n  d e s i r a b l e  in

the p r e s e n t  s t a t e  o f  our knowledge o f  t h i s  g roup" .

In the  p r e s e n t  paper  a new s p e c i e s ,  Amphimerus e lo n g a tu s  
i s  added to  th e  genus ,  and Amphimerus (E e m a to t r e p h ia ) fo d ie n s

L in to n ,  1928 i s  added a s  " sp e c ie s  in q u i r e n d a e " .
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Amphimerus e lo n g a tu s  n .  s p .

S p e c i f i c  d i a g n o s i s :  O p ia t h o r o h i i n a e . Body v e ry  narrow

and e l o n g a t e ,  t a p e r i n g  from abou t  the l a s t  body t h i r d .  Skin 

smooth. T o ta l  l e n g th  from 20 to  23 mm. Body width  g r e a t e s t  

j u s t  a n t e r i o r  to  ovary  where i t  measured 1 .09  mm to  1 .12  mm. 

Width a t  t e s t e s  .7 to  .8  mm, a t  acetabulum .24 to .25 mm, 

and a t  the  a n t e r i o r  end .028 to .032 mm. The o r a l  su c k e r  i s

e n t i r e l y  a b s e n t .  Mouth opening sub t e r m i n a l ,  mouth opening

( tu b e )  l e a d in g  i n t o  a w e l l  developed oval  pharynx,  p laced

,06 to  t 08 mm from the  a n t e r i o r  e n d , and measuring .041 to

•032mra by .064 mm. Acetabulum i n  the  a n t e r i o r  t h i r d  o f  

body,  measured .105 to  .124 by .093 to .099 mm. Esophagus 

ab o u t  .1  to  .15 mm lo n g .  I n t e s t i n a l  c r u r a  r e a c h in g  to  or  

n e a r l y  to  the p o s t e r i o r  end, in  some c a ses  tu rn in g  toward 

th e  median l i n e .  T es tes  in  the  p o s t e r i o r  e i g h th  o f  body; 

p laced  one in  f r o n t  o f  the  o t h e r ,  or  s l i g h t l y  o b l iq u e ;  

long  ova l  in  sh ap e ,  b o rd e r s  somewhat i r r e g u l a r  in  o u t l i n e .  

Average abou t  1 .5  mm by .3  mm. Ovary a n t e r i o r  to t e s t e s ,  

lo b e d ,  .3  by .35 mm. Reoeptaculum serainis  p rom inen t ,  

l a r g e r  than  o v a ry ,  *27 to .3  by .49 to 1 .0  mm. l a u r e r * s  

oana l  p r e s e n t .  U te r in e  c o i l s  b eg in  j u s t  a n t e r i o r  to ovary ,  

and a r e  v e ry  d en se ,  ex tend ing  over the i n t e s t i n a l  c r u r a  

to  the  body w al l  abou t  h a l f  the  d i s t a n c e  between the 

ovary  and ace tabu lum ,  then  th in n in g  ou t  in to  more or l e s s  

r e g u l a r  f o ld s  conf ined  between th e  c r u r a .  V i t e l l a r i a
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d iv id ed  i n t o  a d i s t i n c t  a n t o v a r a l  and p o s to v a r a l  p o r t i o n ,  

ex te n d in g  p o s t e r i o r  beyond the c e n t e r  o f  the  p o s t e r i o r  

t e s t i s ,  and a n t e r i o r  abou t  one t h i r d  the  d i s t a n c e  from the 

ovary  to  th e  acetabulum* Eggs long  o v a l ,  o p e r c u l a t e ,  

m easur ing  *012 by .022 mm.

H a b i t a t :  p a n c r e a t i c  and b i l e  passages  o f  v a r io u s  ducks 

and swans.

D i s t r i b u t i o n :  M ich igan ,  U. S. A.

Type: U. S. U. M. Ho. 9051 P a ra ty p e  Ho. 9052

A. e lo n g a tu s  i s  more l i k e  A. sp e c io su s  ( S t .  and H . ) 

than  any o f  the  o th e r  d e s c r ib ed  s p e c i e s .  The s i z e ,  shape 

o f  body ,  and e x t e n t  o f  c o i l i n g  o f  the  u t e r u s  c l o s e l y  

approx im ate  t h a t  s p e c i e s ,  I t  may be d i s t i n g u i s h e d  from 

a l l  the o th e r  s p e c i e s ,  however, by the absence  o f  an o r a l

s u c k e r ,  and th e  shape and s i z e  o f  the  t e s t e s ,  acetabulum, 

pharynx ,  and reoeptacu lum  se m in i s .

The d ea th  o f  a  number o f  b i r d s ,  p a r t i c u l a r l y  the  

r o s y - b i l l e d  duck ,  have been a t t r i b u t e d  e i t h e r  d i r e c t l y  or  

i n d i r e c t l y  to  t h i s  f lu k e  a t  the  W. K* Kellogg Bird S an c tu a ry .  

As i n  the  case  o f  a lm o s t  a l l  h e lm in th  i n f e s t a t i o n s ,  a v e ry  

l a r g e  number o f  worms w i l l  produce a  harmful  e f f e c t  on the 

h o s t ,  b u t  a l th o u g h  15 s p e c i e s  o f  f lu k e s  have been reoorded 

from ducks a t  the  S ano tua ry ,  A. e lo n g a tu s  ap p ea rs  to be the
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one o f  g r e a t e s t  economic s i g n i f i c a n c e .

L i t t l e  g ro s s  p a tho logy  has been  o b se rv e d .  On the  

whole th e  pancreas  ap p e a r s  a l i t t l e  anemic ,  b u t  / this  i s  

n o t  c o n s t a n t  and may be due to  o th e r  c a u s e s .  S ec t io n s  o f  

i n f e c t e d  pancreas  show th e  tubes  to  be g r e a t l y  en la rged  

by th e  p resen ce  o f  worms w ith  a pronounced th ic k e n in g  of  

th e  w a l l  n e a r  th e  a n t e r i o r  r e g io n  o f  th e  worm. Since th e re  

i s  a lm os t  no m uscular  development in  th e se  f l u k e s ,  i t  i s  

p ro b ab le  t h a t  l i t t l e  i f  any movement tak es  p l a c e .  More 

o f t e n  th an  n o t ,  tv/o worms occur  s id e  by s i d e ,  and f r e ­

q u e n t ly  each worm i s  doubled back on i t s e l f .  Aside from a

th ic k e n in g  o f  the w a l l s  th e re  i s  no doubt some l e s s e n i n g

in  the  f low o f  the  p a n c r e a t i c  f l u i d  due to  o c c lu s io n  o f  

the  d u c t s .  This o f  course  would be i n  p r o p o r t i o n  to  the 

e x t e n t  o f  i n f e c t i o n .  The l i v e r  in  most ca ses  i s  l e s s  

h e a v i l y  i n f e c t e d  than  the  p a n c re a s ,  and in  many ca ses  no t  

a t  a l l ,  No case  has been found thus  f a r  t h a t  would s e r ­

i o u s l y  h an d icap  the  f u n c t io n i n g  o f  the l i v e r .  A heavy 

i n f e s t a t i o n  r e s u l t s  in  g r e a t l y  lowered v i t a l i t y ,  poor 

d i g e s t i o n ,  e m a c ia t i o n ,  an d ,  e s p e c i a l l y  in  young b i r d s ,  w i th  

the  ad v en t  o f  some o th e r  f a c t o r  such as  ad v e rse  w ea th e r ,  

o th e r  p a r a s i t e s ,  e t c . ,  i n  d e a th .  That the  worm i t s e l f  

could  cause  d e a th  i s  no t  im p o s s ib le ,  bu t  n o t  p ro b ab le ;  

however,  th e  end r e s u l t s  a r e  the  same.
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The e n t i r e  l i f e  h i s t o r y  has no t  been determ ined  a s

y e t ,  and w i l l  be p u b l ish ed  a t  a  l a t e r  d a t e .  That young

f i s h e s  o a r r y  the  i n f e c t i v e  s t a g e  has been e x p e r im e n ta l ly  

d em o n s t ra te d .  The fo l lo w in g  experiment was conducted .  

From a  pen o f  h a l f  grown m a l l a rd s  r a i s e d  under s c re e n  

away from the  l a k e ,  two ducks were s e l e c t e d  and plaoed i n  

a  s e p a r a t e  sc reened  pen .  They were banded w ith  numbers 

1444 and 1445, and d e s ig n a te d  as  Pen 1 .  A second group

o f  a d u l t  d u c k s , no t  under  s c r e e n  b u t  never  hav ing  had

ac c e s s  to  the l a k e  were d e s ig n a te d  by numbers 1441, 1442, 

and 1443. In  eaeh case  b i r d s  from the o r i g i n a l  pen were 

used a s  c o n t r o l s .

On August 6 ,  1936, Pen 1 r e c e iv e d  40 sm all  b a s s ,  

p e rc h ,  and b lu e  g i l l s ,  c u t  up in  mash and g r a i n  and 

m o is te n e d .  Pen 3 rec e iv e d  24 sm all  ba3 S , p e rc h ,  and 

b lu e  g i l l s  in  the  same manner* The f i s h  were c u t  in to

th r e e  or fo u r  p i e c e s .  In bo th  c a se s  the ducks were 

observed e a t i n g  the  f i s h  w i th  r e l i s h ,  even p ic k in g  i t

ou t  o f  the  o th e r  food .  On August 11, Pen 1 rec e iv ed  

75 f i s h  e n t i r e .  They a t e  the  e n t i r e  l o t  i n  12 h o u r s .

On the  same d a t e  Pen 2 r e c e iv e d  7 minnows.

From Pen 1 duck 1445 was a u to p s ie d  on August 15,

9 days a f t e r  the  b eg in n in g  o f  the  exper im ent  and found 

in f e c t e d  w i th  ab o u t  50 f u l l y  mature  Amphimerus e l o n g a t u s .
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They had reached f u l l  s i z e ,  and were com ple te ly  f i l l e d  

w i th  eggs* From Pen 2 duck 1442, an a d u l t  female m a l la rd  

was a tu o p s ie d  on the  same day ,  the  i n f e c t i o n  be ing  p r a c t i c ­

a l l y  the  same a s  in  the  above c a s e .  On August 19, duck 

1444 was a u to p s ie d  and in  t h i s  case  on ly  5 worms were 

n o te d .  On August 85, duck 1441 was a u to p s ie d  and found 

i n f e c t e d  w i th  abou t  50 worms in  ab o u t  the same c o n d i t io n  

a s  the f i r s t  two a n im a l s .

Although time did no t  pe rm it  a v e ry  e x t e n s iv e  exam­

i n a t i o n ,  some o f  the  f i s h  were d i s s e c t e d ,  b u t  no l a r v a l  

f l u k e s  were found except  s t r i g e i d  f lu k e s  o f  the genus 

Neascus .  A g r e a t  d ea l  more work i s  to  be done on t h i s  

l i f e  h i s t o r y .  Buck 1443 was n o t  a u t o p s i e d ,  and a l th o u g h  

t h i n  for  a b o u t  two months,  recovered  completely*

Family M ie ro p h a l id ae  T rav o sso s ,  1980

There has  b ee n ,  and s t i l l  i s ,  a g r e a t  d ea l  o f  d i s ­

agreement among p a r a s i t o l o g i s t s  w ith  r eg a rd s  to the proper  

r e l a t i o n s h i p s  o f  the group o f  genera  b e long ing  to the 

f a m i ly  M ic r o p h a l l i d a e .  Ward (1901) e r e c te d  the  sub fam ily  

M io ro p h a l l in a e  w i th in  th e  fam ily  H ete rophydiae  to c o n ta in  

h i s  new genus M io r o p h a l lu s . S ince t h a t  time f i v e  o the r  

gene ra  have been added to the group: L e v i n s e n l e l l a .
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S p e lo t r e m a . S p e l l o p h a l l u a . Monocaeoum, and M ari t rem a.  A 

g r e a t  d e a l  has been w r i t t e n  by a number o f  d i f f e r e n t  work­

e r s  w i t h i n  the  l a s t  few y e a r s  w i th  r e g a rd  to  the  ap p a re n t  

i n c o m p a t i b i l i t y  o f  th e se  s i x  genera  to  form a n a t u r a l  

g ro u p in g .  Some contend they  do n o t  be long  to g e th e r  a t  

a l l ,  o t h e r s  i n s i s t  they  should be c l a s s e d  as  a sub fam ily  

under  th e  H e te ro p h y id a e , and s t i l l  o th e r s  t h a t  they  come 

to g e th e r  n a t u r a l l y  in to  a  v a l i d  f a m i ly .  Tan Oleve and

M u e l le r  (151) g ive  a  b r i e f  d i s c u s s io n  o f  the  c o n t ro v e r s y .

They ag re e  w i th  T ra v o sso s ,  who f i r s t  gave the group fam ily  

r an k  in  1920, t h a t  they  do form a n a t u r a l  f am i ly .  They

w i l l  be co n s id e red  o f  fam ily  rank  h e r e .

Genus M arit rema N i c o l l , 1907

N iv o l l  s e t  up the  genus Maritrema in  1907, naming 

M. g ra t io su m  a s  ty p e .  The genus may be d i s t i n g u i s h e d  

from the  o th e r  genera  o f  the fam i ly  by the s t r u c t u r e  o f  

the  male g e n i t a l  o rg an s .  A w e l l  developed sem inal  v e s ­

i c l e ,  p r o s t a t i c  c e l l s  and a p r o t r u s i b l e  c i r r u s ,  v/hich 

opens in  a groove near  the  l e f t  s i d e  o f  the  ace tabu lum ,  

i s  p r e s e n t .  They have a sp ined  s k i n ,  and the  v i t e l l a r i a  

a r e  l a t e r a l ,  ex ten d in g  mesiad a n t e r i o r  to the  t e s t e s ,
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m eet ing  in  some oases  in  the m id - l i n e  behind the  acetabulum*

J a g e r s k io ld  (39) has  g iven  a v e ry  good d i s c u s s i o n  of  

the  European forms* He l i s t s  f i v e  s p e c i e s .  In a d d i t i o n  

to  t h e s e ,  t h r e e  s p e c i e s  have been d e s c r ib ed  from North 

America* None o f  the European forms were from ducks*

Swales (134) has  d e s c r ib e d  a s p e c ie s  which he found im­

bedded in  the  i n t e s t i n a l  w a l l  o f  b l a c k  ducks a s  S t r a p - 

t o v i t e l l i a  a c a d ia e  n* g*,  n* s p .  However, Dr* Swales ,  

i n  a p e r s o n a l  communication informs me t h a t  h i s  form r e a l l y  

should  be p laced  in  the  genus M ar i t rem a* Hence h i s  form 

i s  the  f i r 3 t  r e c o rd  o f  a  member o f  t h i s  genus from North 

America ,  a s  w e l l  a s  the f i r s t  reco rd  from ducks* In t h i s  

case  a v e ry  s e r i o u s  pa thogen ic  d i s tu rb a n c e  was n o te d ,  the  

d ea th  o f  a number o f  ducks b e in g  caused by th e se  f lukes*

They Were found in  g r e a t  abundance ,  b o th  f r e e  i n  th e  lumen 

and imbedded i n  the  mucosa o f  the  i n t e s t i n e ,  cau s in g  a s e v e re  

i n f l a m a t i o n .

The on ly  o th e r  reco rd  o f  t h i s  genus from North America 

i s  by f a n  Sieve and M ue l le r  (151) who, on a b a s i s  o f  a 

s i n g l e  immature specimen each ,  d esc r ib ed  two new s p e c i e s ,  

p l a c in g  them f i r s t  in  th e  genus M ic r o p h a l lu s . b u t  l a t e r  

(M u e l le r ,  1934) removing them to  the  genus M ari t rem a* These 

worms were recovered  from the i n t e s t i n e s  o f  f i s h  and were
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n o t  m a tu re ,  because  f i s h  were undoubted ly  a p u r e ly  a c c i d e n t ­

a l  d e f i n i t i v e  h o s t  to  worms o f  t h i s  genus .

In  a l a t e r  s e c t i o n  o f  the  same work (p .  289) these  

a u t h o r s  s t a t e  t h a t ,  su b seq u en t  to  the  o r i g i n a l  d e s c r i p t i o n ,  

they  o b ta in ed  o th e r  specimens o f  t h i s  worm from A m blop l i tes  

r u p e s t r i s . These were fo r  the  most p a r t  even younger than 

the  former specimens some o f  them n o t  hav ing  been l i b e r a t e d  

from the c y s t .  These l a t e r  specimens showed v a r i a t i o n  in  

s i z e  o f  the  a l i m e n t r y  organs  somewhat i n t e rm e d ia te  between 

t h e i r  two s p e c i e s ,  b u t  the v i t e l l a r i a  did no t  show any 

v a r i a t i o n  from the  type specimen. They may be synonymous 

ac c o rd in g  to the a u t h o r .

During the  course  o f  t h i s  i n v e s t i g a t i o n ,  small f lu k e s  

b e lo n g in g  to t h i s  genus have been recovered  in  l a r g e  numbers 

from th e  i n t e s t i n e s  o f  f i v e  American go lden-eyes  ( Qlauc- 

i o n e t t a  o la n g u la  a m e r io a n a ) .  as  w el l  a s  from a s i n g l e  

American scaup duck (Nyrooa a f f i n i 3 ) . In each case  the 

worms were f r e e  in  the i n t e s t i n e ,  none b e in g  found imbedded. 

The b i r d s  came from Kalamazoo, Calhoun and Roscommon Count­

i e s ,  M ichigan.  No s p e c i f i c  p a t h o lo g ic a l  c o n d i t i o n  could be 

i d e n t i f i e d  in  any o f  the  ducks ,  a l th o u g h  two o f  the  go lden ­

eyes were picked up in  the  s t r e e t s  o f  B a t t l e  Creek ,  M ichigan,  

a p p a r e n t l y  un ab le  to f l y ,  and in  somewhat o f  a dazed c o n d i t ­

ion  from hav ing  flown in to  e l e c t r i c  w i r e s .  Both o f  these  

b i r d s  were em ac ia te d ,  no cause f o r  the c o n d i t i o n  be ing
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b e in g  found a s i d e  from the  l a r g e  numbers o f  sm all  f lu k e s  

in  the  i n t e s t i n e s .  They were bo th  j u v e n i l e  b i r d s ,  one a 

m a le ,  the  o th e r  a  fem ale .  That the emaciated c o n d i t i o n  of  

th e s e  b i r d s  was due to th e  f lu k e s  i s  im probab le ,  f o r  go ld en ­

eyes s h o t  b e f o r e  and a f t e r  the time o f  examining the  two 

t h i n  b i r d s ,  con ta ined  an equal number o f  the  f l u k e s ,  and 

were in  p e r f e c t  f l e s h .

These f l u k e s  a r e  s u f f i c i e n t l y  d i f f e r e n t  to  w ar ran t  

the  naming them a s  a new s p e c i e s .  The fo l lo w in g  d e s c r i p ­

t i o n  i s  based on the  s tu d y  and measurements o f  a ve ry  

l a r g e  number o f  specim ens.

Marit rema n e t t a e  n .  s p .

Small f l u k e s ,  body ovid to somewhat tongue shaped ,  

o f t e n  s h a r p l y  t r u n c a t e  a t  the  p o s t e r i o r  end.  Skin com­

p l e t e l y  covered w ith  v e r y  sm all  3 p in e s ,  s l i g h t l y  l a r g e r  

and more t h i c k l y  s e t  a t  th e  a n t e r i o r  end. T o ta l  l e n g th  

v a r i e s  from .4  to  .45 mm, g r e a t e s t  w id th  from .24 to  .29 

mm. G re a te s t  w id th  imm edia te ly  behind ace tabu lum . The 

r a t i o  between body w id th  and l e n g th  v a r i e s  c o n s id e r a b ly ,  

depending upon the  s t a t e  o f  the  worm when f i x e d ,  bu t  in

g e n e ra l  i t  i s  abou t  1 : 1 . 8 .  The o r a l  sucker  i s  p laced  

a t  the  a n t e r i o r  t i p  o f  th e  body, the  opening b e in g  only
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s l i g h t l y  sub t e r m i n a l .  The su c k e r  i s  s l i g h t l y  w ider  than 

l o n g ,  m easu r ing  .035 to .054 in  w id th  and .041 to  .054 mm 

i n  l e n g t h .  The prepharynx  i s  q u i t e  c o n s p i c i o u s ,  v a r y in g  

from .0128 to  .028 mm i n  l e n g t h .  The pharynx i s  s l i g h t l y  

w id e r  th a n  l o n g ,  m easu r ing  .025 -  .035 by  .032 -  .044 mm 

i n  w id th .  The esophagus i s  q u i t e  v a r i a b l e ,  r a n g in g  from 

.0064 to  .0256 mm i n  l e n g t h .  The e r u r a  d iv e rg e  r a p i d l y ,  

th ey  a r e  r e l a t i v e l y  l a r g e  and t h i c k  w a l l e d , r e a c h in g  n e a r ­

l y  to  th e  l a t e r a l  m arg ins  o f  the  body, and never  r e a c h  to  

th e  ace tab u lu m .  They measure from .096 to  .120 mm in  

l e n g t h .  The e n t i r e  a l i m e n t r y  sys tem  i s  w i th in  the  f i r s t  

f o u r t h  o f  th e  body. The ace tabu lum  v a r i e s  from .057 to 

.067 mm i n  d i a m e t e r .  I t  i s  f r e q u e n t l y  somewhat p r o t r u d e d ,  

and l i e s  a t  a  p o i n t  somewhat a n t e r i o r  to the  middle  o f  the  

body. The r a t i o  between th e  two su c k e rs  have proved to be

p r a c t i c a l l y  c o n s t a n t  and av e ra g es  1 : 1 . 4 ,  th e  ace tabu lum  

b e in g  ab o u t  h a l f  a g a in  a s  b ig  a s  the  o r a l  s u c k e r .

The t e s t e s  a r e  s u b - s p h e r i c a l , p laced  abou t  one h a l f  

th e  d i s t a n c e  from the  acetabulum  to the  p o s t e r i o r  t i p  o f  

the  body. They l i e  in  the  same p l a n e ,  and n o t  f a r  from 

th e  l a t e r a l  m arg ins  o f  the  body. They range  i n  d iam ete r  

from .038 to  .07 mm. The v e ry  l a r g e  o r e s c e n t  shaped 

c i r r u s  pouch i s  l o c a t e d  in  f r o n t  o f  the  ace ta b u lu m ,  ex­

te n d in g  a c r o s s  p r a c t i c a l l y  th e  e n t i r e  w id th  o f  the  body
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a t  t h a t  p o i n t .  In  the  proximal two t h i r d s  o f  the  sac  i s  

th e  sem ina l  v s e i c l e ,  which i s  fo l lowed by a r e g io n  f i l l e d  

w i th  l a r g e  p r o a t a t i c  c e l l s ,  and t h i s  in  t u r n  i s  fol lowed 

in  the  d i s t a l  p o r t i o n  by th e  l o n g ,  narrow ,  p r o t r u s i b l e  

c i r r u s *  The c i r r u s  i s  s p in e d ,  and in  many specimens i s  

e i t h e r  ex t ru d e d  or in  c o p u la .  The female g e n i t a l  opening 

i s  c lo s e  to th e  male open ing ,  u s u a l l y  l y i n g  j u s t  behind i t .  

Both openings  l i e  i n  a g e n i t a l  groove which i s  a t  the  l e f t  

m argin  o f  th e  ac e tab u lu m ,  th e  openings  b e in g  in  the  f ace  

o f  the  d e p r e s s io n  o p p o s i t e  the  w a l l  o f  th e  ace tabu lum .

The ovary  i s  d o r s a l  and to  the  r i g h t  o f  the  a ce ta b u lu m ,  

and m easures  .041 -  *051 by .064 -  .07 mm. Hear the 

p o s t e r i o r  b o rd e r  o f  the  ovary  i n  some specimens i s  d i s ­

t i n g u i s h a b l e  a sm a l l  s h e l l  g l a n d .  The u t e r u s  i s  q u i t e  

vo lum inous ,  f i l l i n g  most o f  the  body behind  the  a c e t a b ­

ulum and ex te n d in g  up to  abou t  th e  h e i g h t  o f  the  p r e ­

pharynx in  a loop  on e i t h e r  s id e  o f  the  body. This  ex­

t e n s i o n  forward i s  u n ique  f o r  the  genus .  The eggs a r e  

r a t h e r  l a r g e ,  y e l lo w is h  brown, and measure .009 -  .018 

by .0 1 9 -  .022 mm.

The v i t e l l a r i a  a r e  l o c a t e d  l a t e r a l  and v e n t r a l  to

the  t e s t e s ,  t u r n in g  m ed ia l  and d o r s a l  in  f r o n t  o f  the 

t e s t e s .  They do n o t  however,  meet in  the  m i d - l i n e  or  

extend to  the  p o s t e r i o r  e x t r e m i t y .  The f o l l i c l e s  a r e  

no t  l a r g e ,  and a r e  i n  s m a l l  c l u s t e r s .
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The e x c r e t o r y  b la d d e r  i s  ve ry  co n sp icu o u s ,  and in  

a  s t a t e  o f  d i s t e n t i o n  i s  d i s t i n c t l y  "V” shaped ,  whereas 

when c o n t r a c t e d  i t  a p p e a r s  "Y" shaped .  The ho rns  o f  th e  

b l a d d e r  extend a s  f a r  a n t e r i o r  a s  the  a n t e r i o r  b o rd e r  o f  

th e  t e s t e s  and pass  j u s t  m e s ia l  to  th e  in n e r  b o r d e r  o f  i t .

H os t :  Grlaucionetta  c l a n g u la  am er icana  and Nyroca

a f f i n i s  ( I n t e s t i n e )

L o c a l i t y :  M ich igan ,  U. S. A.

ty p e :  U. S. H a t ' l  Mus. No. 9122 P a ra ty p e  Nos. 9123, 9124

M ari t rem a n e t t a e  i s  perhaps  most l i k e  the  two s p e c ie s  

d e s c r ib e d  by Van Oleve and M u e l l e r ,  b e in g  in  most r e s p e c t s  

i n t e r m e d i a t e  between the  two. However th e r e  was enough 

d i f f e r e n c e  to w a r ra n t  i t s  s e p a r a t i o n  from those  s p e c i e s ,  

f o r  a l th o u g h  th o se  a u t h o r s  s t a t e  t h a t  t h e i r  two s p e c ie s  

may be synonymous, I  b e l i e v e  them to be d i s t i n c t .  In  

shape M. n e t t a e  i s  much more t r u n c a t e  a t  th e  p o s t e r i o r  

end than  e i t h e r  o f  the  Oneida Lake forms* The g e n e ra l  

r e l a t i o n s h i p s  o f  t h e  organs in  M. n e t t a e  i s  more l i k e  

M. o b s t i p u s  than  any o f  th e  o th e r  desc r ib ed  s p e c i e s ,  

b u t  i t  may be d i s t i n g u i s h e d  from t h a t  s p e c ie s  by the 

d i f f e r e n c e  i n  r a t i o  between the s u c k e r s ,  the g r e a t e r  

e x t e n t  o f  th e  c r u r a  and the  c i r r u s  pouch. In no case  

was th e  c o n d i t i o n  o f  the  s u c k e r s ,  c r u r a ,  and c i r r u s  o f
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M. meduia approx im ated  by M. n e t t a e . In  M. n e t t a e  

t h e r e  i s  aome v a r i a t i o n  w i th  r eg a rd  to  th e  v i t e l l a r i a .

In  some c a s e s  they  extend abou t  as  f a r  a s ,  or even s l i g h t l y  

f u r t h e r  t h a n ,  th e  c o n d i t i o n  d e s c r ib ed  fo r  M. o b s t i p u s , 

w h i le  in  o th e r  i n d i v i d u a l s  they  extend on ly  abou t  as  f a r  

p o s t e r i o r  a s  the  p o s t e r i o r  b o rd e r  o f  the  t e s t e s .  The 

ace tabu lum  i n  M. n e t t a e  was no t  tu rned  to the  l e f t  a s  

d e s c r ib e d  f o r  M. o b s t i p u s . This p o in t  has p robab ly  been 

o v e r s t r e s s e d  by Van Gleve and M u e l l e r ,  f o r  such an o r i e n t ­

a t i o n  could e a s i l y  be an  a r t i f a c t  o f  p r e s e r v a t i o n  or 

p r e s s u r e .

A l l  i n  a l l  th e  r e l a t i o n s h i p s  w i th in  t h i s  genus a r e  

v e ry  p o o r ly  u n d e r s to o d ,  and in  f a c t  t h e r e  i s  l i t t l e  b a s i s  

f o r  s e t t i n g  up s p e c i f i c  c h a r a c t e r s  as  y e t .  When the  l i f e  

h i s t o r i e s  o f  th e s e  s p e c ie s  a r e  7/orfced out  i t  may throw 

some l i g h t  on th e  s p e c i f i c  r e l a t i o n s  w i th in  the  genus .
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Key to  the  S pec ies  o f  the genus Maritrema

1 .  I n t e s t i n a l  o ru ra  n o t  r e a c h in g  to  c i r r u s  pouch--M. medius 
I n t e s t i n a l  c r u r a  r e a c h in g  to  acetabulum or beyond 2

2 .  I n t e s t i n a l  c r u r a  r e a c h in g  to  o r  n e a r l y  to a n t e r i o r
m arg in  o f  a c e ta b u lu m ...............................................................................3
I n t e s t i n a l  c r u r a  r e a c h in g  beyond a n t e r i o r  b o rd e r  o f  
a c e ta b u lu m ....................   7

3* Orura eq u a l  to  or  l e s s  than  esophagus .............M. l l n g u i l l a
Crura lo n g e r  than esophagus .....................................T ...................... 4

4 .  C e n t r a l  su ck e r  equa l  to or  sm a l le r  than  o r a l  s u c k e r . . . . 5 
"Ventral s u c k e r  l a r g e r  than  o r a l  s u c k e r ......................................6

5 .  V e n t r a l  su c k e r  and o r a l  sucker  e q u a l ,  l y in g  in  middle
o f  body ...................................................................................M. obs t i p u s
V e n t r a l  su c k e r  s m a l l e r  than o r a l  s u c k e r ,  l y i n g  b e fo r e  
m iddle  o f  body ................................................................... .M. lepidum

6. C i r r u s  pouch much c o i l e d ,  pharynx l e s s  than  h a l f
d ia m e te r  o f  o r a l  s u c k e r .................   M. humile
C i r r u s  pouch n o t  c o i l e d  n o t i c e a b l y ,  pharynx more than 
h a l f  d ia m e te r  o f  o r a l  s u c k e r ,  v i t e l l a r i a  no t  r e a c h in g  
p o s t e r i o r  e n d . ...........................  .M. n e t t a e  n .  sp .

7. V e n t r a l  su c k e r  eq u a l  to or  sm a l le r  than o r a l  s u c k e r . . . . 8 
V e n t r a l  su c k e r  l a r g e r  than  o r a l  s u c k e r ........... M. g ra t io sum

8. Ovary in  m i d - l i n e ,  d o r s a l  and p o s t e r i o r  to a c e t a b u l u m . . .
  ......................... .. M. a c a d ia e

Ovary to r i g h t  o f  a c e ta b u lu m ............... ....................M. subdolum
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Genus 3pe lo trem a L ev insen ,  1881

So f a r  no reco rd  o f  t h i s  genus from Worth America 

has  been  found in  the  l i t e r a t u r e .  I t  may be s e p a ra te d  

from th e  c l o s e s t  genus ( S pe l lo p h a lm u s) by th e  f a c t  t h a t  

the  male c o p u l a t i o n  organ c o n s i s t s  o f  a  muscular  p a p i l l a e ,  

whereas in  th e  l a t t e r  s p e c i e s  t h e r e  a r e  complicated  s e r i e s  

o f  p o c k e ts  m e s ia l  to  the  p a p i l l a e #  J e g e r s k io ld  has d i s ­

cussed  th e  genus (.38) and g iven  a  good d e s c r i p t i o n  o f  the  

type s p e c i e s  (3 7 )•  Four s p e c i e s  have been d e s c r ib ed  in  

the  g e n u s ,  one o f  which has  been d e s c r ib e d  from ducks# 

Spelo trem a pygmaem (L e v in sen ,  1881) has  been recorded  from 

Onidema n i g r a  and Som ate r ia  m o l l i sem ia  i n  Europe#

Among th e  many specimens o f  Maritrema n e t t a e ,  r ecovered  

from the g o ld e n -e y e s  mentioned in  the l a s t  s e c t i o n ,  have 

b een  found in  each case  a f lu k e  s l i g h t l y  l a r g e r  than them, 

and d i s t i n c t l y  d i f f e r e n t  in  a p p e a ra n c e ,  The l a t t e r  f lu k e s  

were d i s t i n c t l y  tongue shaped and more e lo n g a te  than  the  

fo rm er .  They were never  in  v e ry  l a r g e  numbers,  abou t  25 

b e in g  th e  maximum number from any one h o s t .  These f lu k e s  

have been i d e n t i f i e d  a s  Spelotrema pygmaem. and s in c e  they  

have been  a d e q u a t e ly  d e s c r ib e d  by J a g e r s k i o l d ,  Cdhner and 

N i c o l l ,  no d i s c u s s i o n  o f  the  anatomy o f  th e s e  forms w i l l  

be g iv e n  h e r e .  They were never  in  g r e a t  enough numbers to
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be o f  s ig n i f io a n .e e  to  th e  hos t*  T h is ,  however,  c o n s t i t u t e s  

a  new h o s t  r e c o rd  a s  w e l l  a s  the f i r s t  r e p o r t  o f  the  form 

from N orth  M e r i c $ .

Family O yc loooe l idae  Kossack, 1911

Genus Typhlocoelum S t o s s i o h ,  1908 

Typhlocoelum buoumerinum (R udolph i ,  1809) and Typhlocoelum 

oymbium(B1es i n g . 1850}

The genus Typhlocoelum was e r e c te d  by S to s s io h  (126) 

to  c o n t a in  Typhlocoelum flavum (M ehlis ,  1931) as  type ,  

and eucumerinum (R udo lph i ,  1809) as  a v a l i d  s p e c i e s ,  and 

a s  dub ious  form s ,  Monostomum s p .  (Magelhas,  1888) ,  and 

Monstomum s a r c i d i o r n i c o l a  (Hegnin, 1890) .  Kossack (49) r e c ­

ognized  T. flavum and T. eucumerinum as  synon§®ous, thus 

making T. eucumerinum the  type  o f  th e  genus* He r e t a in e d  

b o th  dubious  forms o f  S to s s io h  as  " s p e c ie s  i n q u i r e n d a e " , 

and added Monostomum cymbium D ie s in g ,  1850* S k r ja b in  (115) 

e r e c te d  th e  genus T rach eo p h i lu s  to  c o n ta in  h i s  new s p e c ie s  

T* 3 i a o w i ,  and added to  i t  <T* (Monostomum) cymbium (D ie s in g ,  

1850) ,  T. s a r c i d i o r n i c o l a  (Megnin, 1890) ,  and as  a d o u b t fu l  

s p e c i e s ,  T* oboval (Naumann, 1909).  He d i f f e r e n t i a t e d  the  

genus T ra c h e o p h i lu s  from Typhlocoelum s o l e l y  on the lo b in g  of  

th e  t e s t e s  i n  the  l a t t e r  and the  e n t i r e  c o n d i t io n  in  the
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fo rm e r .  W itenberg  (162) and S z id a t  (137) have po in ted  

o u t  t h a t  T. a iao w i  i a  p ro b ab ly  synonymous w ith  T. cymbium. 

bub th ey  r e t a i n e d  th e  genus .  In f a c t  Witenberg e re c te d  a 

new genus Typhlult imum to  c o n t a in  s p e c ie s  T. a a r c i d -  

i o r n i o o l a  (Megnin, 1890) .  Joyeaux and Bear (46) have 

shown t h a t  T ra c h e o p h i lu s  ( S k r j a b i n ,  1913) and Typhlultimum 

(W itenberg)  a r e  synonymous w ith  Typhlocoelum S to s s io h ,  1902. 

They re c o g n iz e d  b u t  two v a l i d  s p e c i e s .  Typhlocoelum americana 

d e s c r ib e d  by Manter and Will iams (71) i s  w i th o u t  a doubt 

synonymous w i th  T. eucumerinum. The two v a l i d  s p e c ie s  w ith  

t h e i r  synonyms a r e :

Typhlocoelum eucumerinum (Rudolphi ,  1809)

Synonyms; Monostomum flavum (M e h l i s , 1831) ,  Monostomum 

a a r c i d i o r n i o o l a  (Megnin, 1890) ,  Mono3tomum cyoymerlnum (Rud 

d o l p h i ,  1 8 0 9 ) ,  Typhlocoelum flavum (M eh l i s ,  1831) ,  Typhlo- 

oelum obovale  (Naumann, 1909) , Typhlocoelum r e t l c u l i a r e  

( Jo h n so n ,  19 1 9 ) ,  Typhlocoelum s a r c i d i o r n i c o l a  (Megnin, 1890) 

W itenbe rg ,  1924, Typhlocoelum am ericana (Manter and W il l iam s,  

1 9 2 8 ) .

Typhlocoelum oymbium (D ie s in g ,  1850)

Synonyms: Monostomum cymbium D ie s in g ,  1850, T racheoph i lu s

a i s o w l  S k r j a b i n ,  1913.

Both o f  the  above mentioned s p e c ie s  have been r e p o r t e d

from R o r th  America ,  and a s  Stunfcard p o in ted  out a r e  p ro b ab ly
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v e r y  c o s m o p o l i t a n .  M anter  and Williams (71) have r e p o r t e d  

them from Nebraska from ducks (M ar l la  a f f i n i s . D a f i l a  a c u t a , 

and S p a tu la  o l y p e a t a ) . and Stunkard has r e p o r t e d  T. cymbium 

from New York from the  p i e d - b i l l e d  grebe  (Podilymbus p o d lc e p s ). 

The w r i t e r  has  taken  bo th  s p e c i e s  a t  th e  W. K. Kellogg Bird  

S a n c tu a r y ,  from a snow goose ( Chen hyperborea  h y p e rb o re a )

a s  w e l l  a s  ducks (A* jd. p l a ty rh y n o h o s . A* p la ty rh y n ch o s  

(d o m es t ic )  and A. r u b r i p e s ) .

S a id a t  (142,  143) and Stunkard (132) working independ­

e n t l y ,  have completed the  l i f e - c y c l e  o f  T_. oymbium. T he ir  

r e s u l t s  a r e  in  complete ag reem en t ,  and b r i e f l y  the  l i f e - c y c l e  

o f  t h i s  s p e c i e s  i s  a s  f o l lo w s .  The eggs h a tch  a t  the  time o f  

b e in g  e x p e l le d  from the  h o s t .  The m irac id ium ,  when l i b e r a t e d ,  

a l r e a d y  c o n t a in s  a f u l l y  formed r e d i a .  The m irac id ium  swims 

around in  the  w a te r  u n t i l  a s u i t a b l e  s n a i l  (Eeliosoma) i s  

found .  The m irac id ium  does n o t  e n t e r  the s n a i l ,  b u t  a t t a c h e s  

i t s e l f  to  i t ,  r e l e a s i n g  th e  r e d i a  which b o re s  i n t o  the  s n a i l .  

There  a r e  no s p o r o e y s t  or  d a u g h te r  r e d i a  s t a g e s .  T a i l l e s s  

c e r c a r i a  a r e  produced in  the  r e d i a  which e n cy s t  i n  the  lymph 

sp a c es  o f  th e  s n a i l  w i th o u t  a  f r e e  l i v i n g  p e r io d .  When an 

i n f e e t e d  s n a i l  i s  in g e s t e d  by a w ate r  b i r d ,  the  worms ex cy s t  

i n  the  sm a l l  i n t e s t i n e  and f ind  t h e i r  way in to  the  a i r  

p a s s a g e s .  By j u s t  what r o u t e  t h i s  i s  accomplished i s  no t  

known. Two p o s s i b l e  r o u t e s  have been su gges ted ;  one by way
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o f  the  b lood  sy s tem ,  th e  o th e r  by the  body c a v i t y  and a i r  

s p a c e s .

S z id a t  was a b l e  to r e c o v e r  only  two Adult  forms o f  

T. cymbium from a duck a f t e r  f e e d in g  50-60 c y s t s ,  and 

S tu n k a rd ,  u s in g  a duck a l s o ,  recovered  none a t  a l l  a f t e r  

f e e d in g  6 c y s t s .  Most o f  the  o b s e rv a t io n s  on t h i s  genus 

have i n d i c a t e d  t h a t  an i n f e c t e d  b i rd  seldom c a r r i e s  more 

than  f i v e  o r  s i x  worms. My f in d i n g s  on 12 in f e c te d  b i r d s  

from W ln te rg reen  l a k e  b e a r  t h i s  ou t  to a s t r i k i n g  d e g re e ,  

f o r  I have found no more than t h r e e  worms p r e s e n t  in  any 

b u t  one o f  th e s e  c a s e s .  The u s u a l  p lace  o f  a t tach m en t  i s  

in  the  t r a c h e a  j u s t  i n s i d e  the  g l o t t i s .  I t  i s  h ig h ly  p rob­

a b l e  t h a t  an a d u l t  b i r d  seldom i s  p a r a s i t i z e d  by more than

fo u r  or f i v e  o f  th e  worms. Such l i m i t a t i o n  on the  numbers 

o f  p a r a s i t e s  i s  due e i t h e r  to on ly  a few worms re a c h in g  

the d e f i n i t i v e  p o s i t i o n  in  the  h o s t  or to the rap id  expu l­

s io n  o f  a l l  b u t  a few o f  the  p a r a s i t e s  by the  h o s t .  This 

l a t t e r  h y p o th e s i s  seems the  more l i k e l y ,  in  view o f  th e  

f a c t  t h a t  th e  p a r a s i t e s  a r e  p r a c t i c a l l y  always near  the  

d i s t a l  end o f  the t r a c h e a  or in  the  n a s a l  s p a c e s .  C e r t a i n l y  

a  l a r g e  number o f  worms o f  t h i s  s i z e  in  the t r a c h ea  o f  a 

b i r d  would be c e r t a i n  to produce a coughing and e x p e l l i n g  

r e a c t i o n  on the  p a r t  o f  th e  h o s t .  The f a c t  t h a t  S z id a t  

reco v e re d  on ly  two worms from 5Q**60 c y s t s  i s  e a s i l y  ex—
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p la in e d  on t h i a  b a s i s ,  a s  i s  a l s o  the  case  o f  Stun^ard 

mentioned a b o v e ,  f o r  t h e i r  an im als  were examined e ig h t  

to te n  weeks a f t e r  i n f e c t i o n ,  S z id a t  s t a t e s  t h a t  s i x  days 

a f t e r  f e e d in g  c y s t s  the  young worms had reached the  t rao h e a  

and l u n g s ,  which f u r t h e r  b e a r s  out t h i s  p o i n t .  I t  takes  

a b o u t  s i x  weeks f o r  th e  worm to r eac h  m a t u r i t y .  C e r t a in l y  

any g r e a t  number o f  worms d eve lop ing  in  the  t r a c h e a  and 

lu n g s  o f  a  b i r d  over  a pe r iod  o f  two or  t h r e e  months would 

produce e x p u l s iv e  a c t i o n  on the  p a r t  o f  the  h o s t .

That  the  duck, i f  unable  to e x p e l l  a l l  bu t  a few o f  

th e  p a r a s i t e s ,  may s u f f e r  undue consequences i s  shown by 

the fo l lo w in g  c a s e .  In J u l y ,  1936, a ha l f -g row n  m a l la rd  duck 

was n o t i c e d  on the  bank o f  a swale a p p a re n t ly  dead .  I t  

su d d en ly  je rked  up i t s  head ,  a l th o u g h  unable  to r i s e ,  and 

gasped s p a s m o d ic a l ly  s e v e r a l  t im e s ,  and then s e t t l e d  back 

a g a i n  as  i f  in  a coma. I t  was k i l l e d  and a u to p s ie d  immediate­

l y  and 19 f u l l y  developed and m ature  Typhlocoelum cuoumerinum 

7/e re  taken  from th e  n a s a l  p a s s a g e s ,  t r a c h e a ,  lu n g s ,  a i r  

s a c s ,  and coelom. This duck was n o t  over two months old a t  

th e  time o f  a u to p s y .  Although th e re  v/ere seven s p e c ie s  o f  

p a r a s i t e s  in  the  i n t e s t i n e ,  the most numerous o f  which 

were C es todes  o f  the  genus F i m b r i a r i a . they  were no t  in  

g r e a t  enough abundance to have caused the c o n d i t io n  o f  

the  duck.  O ther  ducks o f  the  same age even more h e a v i l y
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p a r a s i t i z e d  w i th  i n t e s t i n a l  p a r a s i t e s  never  showed such 

symptoms. A p p a r e n t l y ,  due to  age or weakness,  t h i s  duck­

l i n g  had been u n ab le  to throw o f f  the  p a r a s i t e s ,  and the  

heavy i n f e s t a t i o n  r e s u l t e d .  The d a t a  tend to su p p o r t  the 

h y p o t h e s i s  t h a t  the  worms r e ac h  t h e i r  d e f i n i t i v e  p o s i t i o n  

by m i g r a t i o n  th rough  the  blood sys tem , a l th o u g h  i t  i s  

q u i t e  p o s s i b l e  t h a t  they  might have m ig ra ted  from the lungs  

i n t o  th e  a i r  s p a c e s ,  thence  i n t o  the  body c a v i t y .  Since 

Szid&t has shown t h a t  a t  l e a s t  s i x  weeks i s  r e q u i r e d  fo r  

th e s e  f lu k e s  to m a tu re ,  i t  i s  e v id e n t  t h a t  t h i s  duck must 

have in c u r r e d  the i n f e s t a t i o n  a t  a v e ry  e a r l y  a g e ,  and t h i s  

may e x p l a in  the  s e r i o u s  r e s u l t .

Taxonomy o f  th e  Senus Typhlocoelum

Morgan (84) in  h i s  s tu d y  on the  fam ily  O p is th o rc h i id a e  

has  b ro u g h t  ou t  th e  f a c t  t h a t  the  shape o f  the t e s t e s  ( lobed 

or e n t i r e )  i s  n o t ,  i n  i t s e l f ,  a v a l i d  g e n e r i c  c h a r a c t e r  

w i th i n  t h a t  f a m i ly .  Joyeaux and Bear (46) have a p p l ied  

t h i s  r u l e  i n  the  ca se  o f  T ra o h e o p h i lu s . d e c l a r i n g  i t  

synonymous w i th  Typhlocoelum . The synonymy o f  th e se  forms 

had been  s t a t e d  as  a  p r o b a b i l i t y  by Witenberg (162) and 

S z i d a t  ( 1 3 7 ) .  S k r ja b in  (115) i n  s e t t i n g  up the genus 

T ra o h e o p h i l u s , s t a t e d  t h a t  the  p r i n c i p a l  d i f f e r e n c e  b e ­

tween i t  and Typhlocoelum was the  unbranched b l in d  sa cs
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Text f i g u r e  1 .  A a e r i e s  o f  Typhlocoelum showing the  

g r a d a t i o n  o f  the  t e s t e s  from an e n t i r e  to

a lobed co n d i t io n *  The v a r i a t i o n  in  a r r a n g e ­

ment o f  the  sex  g l a n d s ,  and the  p o s t e r i o r  

e x t e n t  o f  th e  v i t e l l a r i a  a r e  a l s o  shown*

o f  th e  i n t e s t i n e  and the  e n t i r e  t e s t e s *  The f i r s t  c h a r a c t e r  

i s ,  o f  c o u r s e ,  dependent  on the  c o n d i t io n  o f  the  p a r a s i t e  a t  

the  t ime o f  f i x i n g ,  w h i le  the  second ,  as  s t a t e d  above i s  

c e r t a i n l y  o f  no more than  s p e c i f i c  v a l u e .

A comparison o f  th e  anatomy o f  the  two v a l id  s p e c i e s
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—! •  oymblum and T. cucumerinum--shows a t  once t h a t  in  no 

c h a r a c t e r  o t h e r  than  shape o f  t e s t e s  do th e se  two s p e c ie s  

d i f f e r  beyond the  e x t e n t  o f  i n d i v i d u a l  v a r i a t i o n .  A c a r e ­

f u l  comparison  o f  th e  two s p e c i e s  shows th e  s i z e  and shape 

o f  the  b o d y , e x t e n t  and c h a r a c t e r  o f  v i t e l l a r i a ,  e x c r e to r y  

b l a d d e r ,  e x t e n t  o f  u t e r u s ,  pharynx,  mouth c a v i t y ,  p o s i t i o n  

o f  g e n i t a l  p o r e ,  c i r r u s ,  and in  f a c t  a l l  o th e r  c h a r a c t e r s ,  

to  be e a s i l y  w i th in  the  range  o f  v a r i a t i o n  found in  a s i n g l e  

s p e c i e s .  C h a ra c te r s  fo rm e r ly  co n s id e red  to be o f  s p e c i f i c ,  

and even g e n e r i c  v a l u e ,  such a s  the  p o s t e r i o r  e x t e n t  o f  the 

v i t e l l a r i a ,  lo b in g  o f  the  i n t e s t i n a l  d i v e r t i c u l a  e t c . ,  have 

been shown to  be p u r e ly  i h d i v i d u a l i s t i c  (3ee t e x t  f i g u r e  1 . )*  

A comparison o f  over  50 specimens as  to the e x t e n t  o f  lo b in g  

o f  the  t e s t e s  r a i s e s  a q u e s t i o n  a s  to the  v a l i d i t y  o f  t h i s  

c h a r a c t e r ,  f o r  an  a lm o s t  p e r f e c t  g r a d a t i o n  has been n o te d .

The p re se n ce  o f  a ru d im en ta ry  acetabulum  in  T. cucumerinum 

has  been  ta k en  by some a u t h o r s  a s  s i g n i f i c a n t .  Stunkard 

has  shown t h a t  T. cymbium has  an acetabulum in  the  l a r v a l  

s t a g e s .  The w r i t e r  has  found t h i s  a p u re ly  in d iv i d u a l  c h a r ­

a c t e r  in  specimens o f  bo th  s p e c ie 3 .  A s tu d y  has been made o f  

the  eggs ,  m i r a c i d i a ,  and r e d i a  o f  T. cucumerinum, and they 

compare in  eve ry  r e s p e c t  w i th  the  co r respond ing  s t a g e s  d e s — 

o r ib ed  by  S s i d a t  (148,  143) and Stunkard (138) f o r  T. cambium.
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When th e  l i f e  h i s t o r y  o f  T. cucumerinum has been completed 

i t  w i l l  be p o s s i b l e  to  d e f i n i t e l y  say  whether th e se  two 

s p e c i e s  a r e  v a l i d  or  synonymous. At p r e s e n t  a r e a s o n ab le  

doubt e x i s t s  a s  to  th e  v a l i d i t y  o f  two s p e c i e s .

Family N o to co t ly id a e  Luhe, 1909

Genus N otoco ty lus  D ie s in g ,  1839 

N o tooo ty lu s  u rb an en a i8  (C o r t ,  1914)

H arrah  has  d e s c r ib e d  the  a d u l t  o f  t h i s  s p e c ie s  r a t h e r  

b r i e f l y  ( 3 4 ) .  He has assumed t h a t  he was d e a l in g  w ith  the 

a d u l t  o f  P e r c a r i a  u rb a n e n s i s  P o r t ,  1914, w i thou t  e x p e r i ­

m e n t a l l y  p ro v in g  th e  r e l a t i o n s h i p .  Such a p roceedure  i s  

o f  c o u r s e ,  open to  q u e s t i o n ,  and may only  be proved by 

e x p e r i m e n ta l l y  com ple t ing  th e  l i f e  h i s t o r y .  The m a te r i a l  

upon which h i s  d e s c r i p t i o n  was based was c o l l e c t e d  by Dr. 

A lb e r t  H a s s e l l  i n  Maryland from two ducks (D a f i l a  a c u ta  

and Aix s p o n s a ) and a m uskra t  (F ib e r  z i b e t h i c u s ) .  These 

worms have been  taken  tw ice  i n  t h i s  s tu d y ,  in  one case 

on ly  one specimen b e in g  p r e s e n t ,  in  the o th e r  16 specimens.  

Both h o s t s  were m a l l a rd s  (Anas p la ty rhynchos  p la ty r h y n c h o s ) . 

Th is  c o n s t i t u t e s  a new h o s t  and l o c a l i t y  reco rd  fo r  the se

p a r a s i t e s .
S ince  H a r r a h ' s  d e s c r i p t i o n  i s  v e ry  b r i e f ,  I  have deemed
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i t  n e c e s s a r y  to  r e d e s c r i b e  t h i s  s p e c ie s  from m a t e r i a l  i n  

my c o l l e c t i o n .

Medium s i z e d ,  e lo n g a te  f l u k e s ,  the a n t e r i o r  p o r t io n  

o f  the  body t h i c k l y  s e t  w ith  f i n e  s p i n e s .  A n te r io r  end 

somewhat t a p e r i n g ,  p o s t e r i o r  end more rounded. To ta l  l e n g th  

2 .5  to  4 .2  mm, g r e a t e s t  w id th  .5 to 1 .0  mm. Oral sucker  

w e l l  d ev e lo p ed ,  .14  to .2  mm in  d ia m e te r .  On the  v e n t r a l  

s u r f a c e  a r e  t h r e e  rows o f  g la n d s ,  the number be ing  in  most 

c a s e s  t h i r t e e n  in  each row, b u t  o c c a s i o n a l l y  14 a re  p r e s e n t .  

The g la n d s  i n  the  median row a r e  much l a r g e r  than the l a t e r a l

rows. The g lan d s  ap p e a r  more o r  l e s s  c i r c u l a r  and show con­

s i d e r a b l e  v a r i a t i o n  in  d i a m e te r .  The esophagus b i f u r c a t e s  

a t  a p o in t  .25 to  .35 mm from the  a n t e r i o r  end. The c ru r a

proceed to  n e a r  the  p o s t e r i o r  end o f  the  worm, tu rn in g

mesiad in  the  r e g io n  o f  the  t e s t e s  and p a s s in g  i n t e r n a l  to  

th o se  o r g a n s .  The c r u r a  w all  i s  i r r e g u l a r ,  the c o n d i t io n  

c a l l e d  by H arrah  "numerous s h o r t  d i v e r t i c u l a " .  The t e s t e s  

l i e  n ea r  th e  p o s t e r i o r  end o f  the  body, and a r e  l a t e r a l ,  

l y i n g  a t  th e  3ame l e v e l .  They a r e  ve ry  much lo b ed ,  p a r t i c ­

u l a r l y  on the  o u t e r  s i d e .  They measure in  the  long  a x i s  

from .48 to  .528 mm. The ovary i s  median between the  two 

t e s t e s ,  and i s  s e p a ra t e d  from them by the i n t e s t i n a l  c r u r a .

I t  m easures  from .20 to  .24 mm in  d iam ete r  ana may be lobed
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o r  e n t i r e .  The s h e l l  g land l i e s  j u s t  a n t e r i o r  to the ovary ,  

a s  does th e  sem in a l  reeept&culum. The u t e r u s  i s  w i th in  the  

o r u ra  and winds v e ry  r e g u l a r l y ,  ex tend ing  up to abou t  the 

p o s t e r i o r  p a r t  of th e  second body f i f t h .  The c i r r u s  meas­

u r e s  1 .0  to  1 .3  mm in  l e n g t h .  The sem inal  v e s i c l e  in  the  

p o s t e r i o r  p a r t  o f  the  sac  i s  v e ry  s in u o u s .  The g e n i t a l  

pore  i s  l o c a t e d  .27 -  .52  mm behind the  a n t e r i o r  t i p  o f  the

body ,  b e in g  n e a r  th e  b i f u r c a t i o n  o f  the  i n t e s t i n e .  The eggs 

a r e  y e l lo w ,  and have two p o l a r  f i l a m e n t s .

H o s t ;  D a f i l a  a c u t a ,  Aix s n o n s a . Anas p la ty rhynchos  

and F ib e r  z l b e t h i c u s  ( I n t e s t i n e  and caecum)

L o c a l i t y :  M ary land ,  M ichigan,  U. S. A.

Since  th e  t h r e e  r e c o r d s  o f  E a r rah  (H a s s e l l )  a r e  the 

on ly  r e c o r d s  a s i d e  from the  p r e s e n t  one ,  the i n d i c a t i o n  i s  

t h a t ,  e c o n o m ic a l ly ,  the  f l u k e  i s  o f  l i t t l e  s i g n i f i c a n c e .

Family Echino3tomidae D ie t z ,  1910

Genus Echinostoma D ie t z ,  1910 

Bohinostoma revoluturn  ( F r o e l i c h ,  1902)

This form i s  perhaps  the  most common he lm in th  p a r a ­

s i t e  o f  ducks .  I t  i s  p r a c t i c a l l y  cosmopoli tan  in  d i s t r i ­

b u t i o n  and has  been  recorded  from a number o f  o th e r  b i r d s
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on the  complete  l i f e  h i s t o r y ,  showing t h a t  Phy3a o c o i d e n t a l i s  

se rv ed  b o th  a s  f i r s t  and second in te rm e d ia t e  h o s t s .  The 

m irae id ium  h a t c h  in  abou t  t h r e e  weeks, p e n e t r a t e  the  s n a i l  

and produce mother  r e d i a  which in  tu r n  produce daugh te r  r e d l a  

in  which r e l a t i v e l y  l a r g e  o e r o a r i a  a r e  deve loped .  The c e r c a r i a  

l e a v e  th e  s n a i l  f o r  a w h i l e ,  p e n e t r a t e  the same s n a i l ,  and 

e n c y s t  w i t h in  a  s h o r t  t im e .  They a r e  in t roduced  in to  the  

f i n a l  h o s t  a lo n g  w i th  th e  s n a i l ,  and develop  in to  l a r g e  

f l u k e s ,  found u s u a l l y  in  the  colon o f  the  f i n a l  h o s t ,  bu t

a l s o  in  the  sm a l l  i n t e s t i n e ,  b u rsa  and even the caecum and 

s h e l l  gland a t  t im e s .  Subsequent to Johnson*s work a number 

o f  s n a i l s  have been found to be i n f e c te d  w ith  t h i s  s p e c i e s .  

Limnea o b ru ssa  (Say) in  W intergreen  Lake have been found to 

be i n f e c t e d  b o th  w ith  r e d i a  and encysted  c e r c a r i a ,  and ex­

p e r im e n ta l  i n f e c t i o n s  have been induced by f e ed in g  the s n a i l s  

to  ducks .  Beaver (6) has pub l ished  a v e ry  comprehensive ex­

p e r im e n ta l  s tu d y  o f  t h i s  form.

As to  the  s e r i o u s n e s s  o f  t h i s  p a r a s i t e ,  I  b e l i e v e  i t  

to  be n e g l i g a b l e  among ducks .  No p a th o lo g ic a l  consequences 

have been noted  in  any in s t a n c e  o f  i n f e c t i o n  with  th e se  

fo rm s .  They have occured in  abou t  90^ o f  a l l  the  ducks 

examined, t h e r e  f r e q u e n t l y  b e ing  as  many as  th re e  or  four
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age groups  o f  the  p a r a s i t e  p r e s e n t .  I have found small 

f l u k e s , j u s t  ou t  o f  th e  c y s t  in  the  upper duodenum. They 

move down th e  i n t e s t i n e  r a t h e r  s lo w ly ,  u s u a l l y  b e in g  nea r  

th e  maximum s i z e  when r e a c h in g  th e  co lo n .  Although th e re  

i3  no a c t u a l  d a t a  to i n d i c a t e  the  l e n g th  o f  l i f e  in  th e se  

i n d i v i d u a l s ,  from the  known f a c t s  o f  o th e r  l i f e  h i s t o r i e s ,  

i t  i s  p ro b a b le  t h a t ,  under  n a t u r a l  c o n d i t i o n s ,  they  remain 

in  the  h o s t  a r e l a t i v e l y  s h o r t  time a f t e r  r e a c h in g  maximum 

s i z e ,  f o r  no more than  fou r  or f i v e  worms o f  maximum s i z e  

u s u a l l y  a r e  found i n  a s i n g l e  h o s t .  This f a c t  coupled 

w i th  th e  p re sen ce  in  a lm os t  every  duck, o f  f lu k e s  o f  the 

same s p e c i e s  in  v a r io u s  s t a g e s  o f  development seem to  i n ­

d i c a t e  a b r i e f  s t a y  in  the  f i n a l  h o s t .
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Genus S tephanopro ra  Odhner, 1910

S tephanopro ra  sp in o s u a  Odhner, 1910

These worms have been taken  only  once d u r ing  t h i s  

s tu d y ,  ab o u t  25 hav ing  been recovered  from a golden-eye

picked up in  B a t t l e  C reek ,  M ichigan.  The s p e c ie s  has 

been d e s c r ib e d  by B i e t z  (25) a s  w e l l  a s  Odhner (97 ) .

This c o n s t i t u t e s  a new l o c a l i t y  and h o s t  record  f o r  the  

s p e c i e s ,  hav ing  p r e v io u s ly  been reco rded  only from g rebes  

i n  E urope .  They may be d i s t i n g u i s h e d  from the o th e r  Echin-  

ostomes by the  d o r s a l  b r e a k , i n  the c o l l a r  s p i n e s ,  the  s h o r t ,

wide c i r r u s  pouch, and the  l i m i t a t i o n  o f  the  v i t e l l a r i a  to 

th e  r e g io n  behind th e  o v ary .  22 c o l l a r  sp in e s  a r e  p r e s e n t  

i n  S. s p i n u l o s u 3 .

Family P s i lo s to m id a e  Odhner, 1913

Cenus S p a e r id io t re m a  Odhner, 1913 

S p a e r id io t r e m a  g lo b u lu s  (Rudolphi ,  1914)

This  s p e c i e s  has  been encountered  in  l e s s e r  scaup 

ducks and g o ld e n -e y e s .  In the l a t t e r  duck3 , however, 

on ly  v e r y  sm al l  numbers have been fo u n d , u s u a l l y  not 

over  a dozen specimens b e in g  p r e s e n t .  From th r e e  l e s s e r

scaup  ducks c o l l e c t e d  a t  the  W. K. Kellogg Bird Sanctuary
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in  March, 1937, l i t e r a l l y  hundreds o f  the se  sm all  worms 

were taken* They were found c h i e f l y  in  the p o s t e r i o r  

p a r t  o f  the  sm a l l  i n t e s t i n e *

P r i c e  (106) has d e s c r ib e d  a s e r io u s  f a t a l  c o n d i t io n  

in  l e s s e r  scaup duck3 in  th e  v i c i n i t y  o f  Washington D. 0. 

a s  due to  t h i s  f luke*  He d e s c r ib ed  the  c o n d i t io n  as  an 

e n t i r i t i s  o f  th e  lower sm all  i n t e s t i n e  due to  the  denud­

ing  o f  the  w a l l  o f  e p i th e l iu m  by the  f l u k e s .  I t  appears  

from h i s  d i s c u s s i o n  t h a t  the  d i s e a s e  had developed r a p i d l y ,  

p ro b a b ly  k i l l i n g  the  b i r d s  w i th in  a s h o r t  time a f t e r  the 

o n s e t  o f  th e  d i s e a s e *  P r i c e  has a l s o  r e d e s c r ib e d  the  sp e c ie s  

from h i s  own m a t e r i a l  owing to th e  inadequate  d e s c r i p t i o n s  

o f  p r e v io u s  a u t h o r s .  Although t h i s  p a r a s i t e  has been r e ­

p o r te d  from e i g h t  o t h e r  s p e c i e s  o f  w ate r  b i r d s ,  P r i c e ' s  

i s  the  o n ly  reco rd  o f  a pa th o g en ic  c o n d i t io n  b e in g  caused

by th e se  f l u k e s .

Family  S t r i g e i d a e  R a i l l i e t ,  1919

Senus O oty lu rus  S z i d a t ,  1928

0o t y l u r u s  f l a b f e l l i f o r m l s  ( ^ a u s t , 1917)

This genus was d e s c r ib ed  by S z id a t  i n  1929 (138) ,  and

may be  e a s i l y  d i s t i n g u i s h e d  from o th e r  S t r i g e i d a e  by the
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absence  o f  v i t e l l i n e  g lands  from the fo re  body and the muscular  

su ck e r  l i k e  bu lb  i n  the  b u ra a  c o p u l a t o r i x .  Van H a i t 3ma (153) 

has r e p o r t e d  the  on ly  r e c o rd  o f  t h i s  genus from ducks in  

North A m erica .  This form i s  Co t y l u r u s  f l a b  e l l  i f o rm is  (F a u s t ,  

1917) .  This  a u t h o r  has d e s c r ib ed  the  a d u l t s  o f  the  s p e c ie s  

and worked ou t  the  l i f e - c y c l e  e x p e r im e n ta l ly .  The c e r c a r i a ,  

a s  w e l l  a s  th e  t e t r a c o t y l e ,  occur  i n  s n a i l s ,  both  forms be ing  

known to i n f e c t  a t  l e a s t  f i v e  d i f f e r e n t  s p e c ie s  o f  th e se  h o s t s .  

Since the  anatomy and l i f e  h i s t o r y  o f  t h i s  form a r e  d iscu ssed  

in  d e t a i l  by Van H ai tsm a ,  they  w i l l  be o u i t t e d  h e r e .

Of the  a lm o s t  200 ducks examined in  t h i s  s tu d y ,  prob­

a b l y  60-70$ have been i n f e c t e d , and o f  those  examined dur ing  

the  summer s e a s o n ,  i n f e c t i o n  has been nea r  100$. The worms 

were o f t e n  p r e s e n t  in  l a r g e  numbers, u s u a l l y  somewhat more 

numerous i n  the  p o s t e r i o r  h a l f  o f  the small  i n t e s t i n e ,  bu t  

f r e q u e n t l y  found th roughou t  th e  i n t e s t i n e  from the  g izza rd  

to the  i l i o e a e c a l  v a l v e .  In  most oases  they were f i rm ly  

a t t a c h e d  to  the  mucosa, and came lo o s e  only  a f t e r  f i v e  to

ten  hours  immersion in  w a te r .  A f t e r  the  prolonged immersion, 

by v i g e r o u s l y  sh a k in g  the d i s h ,  many o f  them were washed f r e e

and e a s i l y  c o l l e c t e d  from the  bottom of  the c o n ta in e r*

Van Haitsma has  d is c u s s e d  b r i e f l y  the  pa tho logy  o f  

th e se  p a r a s i t e s  as  observed in  h i s  exper im en ta l  b i r d s ,  b u t
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s t a t e s  t h a t  g r e a t  u n c e r t a i n l y  e x i s t s  in  t h i s  rega rd  due 

to the  c o n d i t i o n s  under which the  o i rd s  were m ain ta ined*  I t  

i s  h i g h l y  p ro b a b le  t h a t ,  a l th o u g h  the pa tho logy  he d e s c r ib ed  

may have been due to  the  p a r s s i t e s ,  i t  was in f lu en ced  to  

a l a r g e  e x t e n t  by the  u n n a t u r a l  c o n d i t io n s  under which the 

b i r d s  were kept* B i rd s  r a i s e d  and held  by the a u th o r  under 

c o n d i t i o n s  q u i t e  s i m i l a r  to those  d e s c r ib ed  by Van Haitsma, 

bu t  no t  i n f e o te d  w i th  any p a r a s i t e s ,  have e x h ib i te d  q u i t e  

s t r i k i n g l y ,  a l th o u g h  p ro b ab ly  to a l e s s e r  e x t e n t ,  the  symptoms 

c i t e d  by Van Haitsma f o r  b i r d s  in f e c t e d  w ith  _C. f l a b e l l l f o r m l s .

The denuded e p i t h e l i a l  r e g io n s  caused by the a t tachm en t  

o f  th e se  worms have been seen  in  a number of  c a s e s ,  but only  

two c a se s  o f  extreme pa th o lo g y  have been noted in  t h i s  s tu d y .  

Two l e s s e r  scaup ducks ,  c o l l e c t e d  f o r  mounting a t  th e  W. K. 

K el logg  B ird  S a n c tu a ry ,  were observed to  be th in  when tak en ,  

and an exam ina t ion  o f  the i n t e s t i n e s  o f  th e se  b i r d s  r ev ea led  

l a r g e  numbers o f  £ .  f l a b e l l i f o r m i s  a long  w ith  much sm a l le r  

numbers o f  two o th e r  s p e c i e s  o f  t rem a to d es .  Also a number 

o f  heromoragic a r e a s  v/ere noted on the e p i th e l iu m ,  in  some 

ca ses  a blood c l o t  b e in g  p r e s e n t .  When th e se  c l o t s  mere 

broken  open they  were found to c o n t a in ,  sometimes, as  many as  

f i v e  0 .  f l a b e l l i f o r m i s . N e i th e r  o f  the  o th e r  s p e c ie s  o f  

t rem atodes  were noted n ea r  or in  any o f  the  c l o t s .
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Although the  work o f  Van Haitsma has  shown t h a t  the  

i n d i v i d u a l  o f  t h i s  s p e c i e s  a r e  ve ry  s h o r t  l i v e d ,  in  the 

f i n a l  h o s t  ( d u c k s ) ,  o f t e n  rem ain ing  l e s s  than  two weeks,  

t h i s  i n v e s t i g a t i o n  has  found the  s p e c ie s  to  be one o f  the 

most c o n s t a n t l y  p r e s e n t  o f  a l l  the  t rem atodes  o f  ducks 

encountered  , b e in g  second in  p rev a len ce  only to the common

Echinostome ( Echinostoma rev o lu tu m ) .  Because o f  t h i s  

ve ry  g r e a t  abundance in  m ig r a t in g  ducks (both  s p r in g  and 

f a l l ) ,  i t  i s  s a f e  to  say  t h a t  t h i s  p a r a s i t e  i s  p robably  

one o f  the  commonest o f  a l l  duck t r e m a to d e s .  I t s  a b i l i t y  

to use  a number o f  s n a i l  h o s t s  f o r  development o f  i n t e r ­

m ed ia te  s t a g e s ,  and p ro b ab le  p a t h o l o g i c a l  e f f e c t  when 

p r e s e n t  in  l a r g e  numbers,  make i t  im por tan t  t h a t  any one 

r a i s i n g  v e ry  many ducks guard a g a i n s t  i n f e c t i o n  w ith  t h i s  

s p e c i e s .

C o ty lu rus  has been taken  from the fo l lo w in g  s p e c ie s  

o f  ducks in  t h i s  s tu d y :  Anas p la ty rhynchos  p la ty rh y n c h o s ,

Anas r u b r i p e s . G la u e io n e t t a  o lan g u la  am e r ic a n a . Querquedula 

d i a c o r s , N e t t i o n  c a r o l l n e n a i s . Mareca a m e r ic a n a , Nyroca 

a f f i n i s , Ayroca c o l l a r i s .  S p a tu la  c l y p e a t a , and Nyrooa 

m a r i l a .
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Family  Earmoatomidae Odhner, 1912 

Subfam ily  Earmoatominae Loosa, 1900

W itenberg  (161) and Werby (158) have d iacussed  the  

o l a a s i f i o a t i o n  o f  t h i s  group in  d e t a i l .  There a r e  fou r

t r i b e s  reco g n ized  i n  t h i s  s u b fam i ly ,  namely: I thyogonim ae .

Harm os tom ea . U ro to c a e . and L e u o o o h lo r id e a . This group i s  

f o r  the  moat p a r t ,  l a r g e l y  p a r a s i t i c  in  b i r d s ,  b u t  a c a r e f u l  

a tu d y  o f  th e  l i t e r a t u r e  has  r ev ea led  no r e p o r t  o f  th e se  

p a r a s i t e s  from ducks .

From the  b u r s a  F a b r e c i i  o f  an immature b la ck  duck 

(Anas r u b r i p e s ) ,  c o l l e c t e d  a t  W intergreen Lake on October  

8 ,  1936, two f lu k e s  were o b t a in e d ,  which, a t  f i r s t ,  were 

taken  to  b e lo n g  to  the  genus P rosthogonim us. Eowever, 

when examined under  a low power d i s s e c t i n g  m icroscope ,  

i t  became e v i d e n t  t h a t  th ey  were v e ry  unusual  forms, a t  

l e a s t  f o r  t h a t  genus .  The f l u k e s  were p i n k i s h - f l e s h  in  

c o l o r — t y p i c a l  o f  Prosthogonimus and assumed about the 

same p ea r  shape i n  w a t e r - - b u t  the  e n t i r e  v e n t r a l  s u r f a c e  

appeared to  be a huge s u c k e r .  The s t r u c t u r e  was even 

more e v i d e n t  v/hen the worms were s l i g h t l y  f l a t t e n e d  b e ­

tween two s l i d e s  and examined a l i v e .  L i t t l e  d e t a i l  o f  

the anatomy could  be made ou t  i n  the l i v i n g  worm due
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to  the  o p a c i t y  o f  th e  s k i n ,  so they  were f ixed  and s t a i n e d .  

U n f o r t u n a t e l y ,  one o f  th e  specimens was l o s t  in  the  s t a i n ,  

and th e  fo l lo w in g  d e s c r i p t i o n  i s  n e c e s s a r i l y  based on a

s i n g l e  spec im en .  A f t e r  a v e ry  c a r e f u l  s tu d y  o f  the a n a t ­

omy o f  t h i s  spec im en ,  i t  has been found to go in to  the

T ribe  L e u c o c h lo r id e a ,  b u t  s in c e  i t  i s  q u i t e  d i f f e r e n t  from

the  s i n g l e  genus o f  t h a t  T r i b e ,  i t  has been n e c e s s a ry  to

e r e c t  a  new genus to  c o n t a in  i t  a s  ty p e .

Leuoochloridiomorpha n .  g .

D ia g n o s i s :  L e u c o c h lo r id e a .  In  g e n e r a l ,  q u i t e

s i m i l a r  to  th e  Genus Leucoch ior id iu ro . I t  d i f f e r s  from 

t h a t  genus i n  t h a t  the  v i t e l l a r i a  do no t  extend to the  

p o s t e r i o r  p o r t i o n  o f  the  worm, b e in g  l im i te d  to  t h e  

a n t e r i o r  p o r t i o n  o f  the  worm. Acetabulum v e ry  l a r g e ,  

much l a r g e r  than  t h e  o r a l  s u c k e r .  T es te s  o b l iq u e ,  in  

p o s t e r i o r  f o u r t h  o f  body ,  the  a n t e r i o r  t e s t e s  be ing  to

the  l e f t  o f  the  m i d - l i n e .  The u t e r u s  does no t  c ro ss  in  

f r o n t  o f  the ac e tab u lu m ,  b u t  has an asoend ing  and descend­

in g  loop  on e i t h e r  s id e  o f  the  ace tabu lum . A w ell  d e v e l ­

oped c i r r u s  pouch i s  p r e s e n t , and c o n ta in s  a s p i n e d , p ro -  

t r u s i b l e  c i r r u s ,  the  pore o f  which i s  su b te rm in a l  and d o r -  

s a l .  uv a r y  s l i g h t l y  l a t e r a l  and between the  two t e s t e s .
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Type a p e e i e a :  M S °o o h lp r Id le m o re h ,  ma 0roco t .v le  n .  ep .

Leucoohlorid iom orpha m acrooo ty le  n« sp .

R e fe r  to  P l a t e  I I .  T o ta l  l e n g th  1.37 mm. G re a te s t  

w id th  in  a p la n e  j u s t  p o s t e r i o r  to  the  c e n te r  o f  the  a c e ­

tabulum, 0 .62  mm. The body narrows r a p i d l y  in  f r o n t  o f  the 

ace ta b u lu m ,  b u t  i s  somewhat rounded a t  the a n t e r i o r  end.

The p o s t e r i o r  end i s  v e ry  b ro a d ly  p o in t e d .  The s k in  i s  

e n t i r e l y  smooth, w i th  the  ex c e p t io n  o f  the ace tabu lum , the 

s u r f a c e  o f  which ap p e a rs  to  be v e ry  much roughened by s c a l e -  

l i k e  s t r u c t u r e s .  The ace tabu lum  measures .512 by .576 mm. 

and i s  e x t re m e ly  powerful*  The o r a l  sucker  i s  p laced  s l i g h t ­

l y  s u b t e r m i n a l ,  i s  wel l  developed and measures .208 by .24 mm. 

The pharynx m easures  .067 mm in  d ia m e te r .  I f  an esophagus 

i s  p r e s e n t  i t  i s  e x t rem e ly  s h o r t ,  none b e in g  d i s c e r n a b le  in  

th e  type specim en.  The i n t e s t i n a l  c ru r a  a r e  l a r g e ,  r a t h e r  

t h i n  w a l l e d , and in  the  ty p e ,  ve ry  i r r e g u l a r .  They have no 

a n t e r i o r  lo o p  a s  i s  o f t e n  found in  the  genus Leuoochloridum.

I t  was im p o s s ib le  to t r a c e  the  c r u r a  p o s t e r i o r  to the  a n t e r ­

i o r  b o rd e r  o f  the  acetabulum due to  the o p a c i ty  o f  t h a t  

s t r u c t u r e ,  as  w e l l  as  th e  d e n s i t y  o f  the  eggs and v i t e l l a r i a .  

A l l  the  se x  organs a r e  lo c a te d  p o s t e r i o r  to  the  a c e ­

tabulum in  th e  p o s t e r i o r  body f o u r t h .  The p o s t e r i o r  t e s t i s
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i s  l o c a te d  s l i g h t l y  to  the r i g h t  o f  the  median l i n e ,  and 

a lm o s t  in  th e  extreme t i p  o f  the  body. I t  measures .181 

by *188 mm. The a n t e r i o r  t e s t i s  i s  lo c a te d  to the l e f t  

o f  th e  median l i n e ,  to u c h in g  the  p o s t e r i o - l a t e r & l  bo rde r  

o f  th e  ac e ta b u lu m .  I t  m easures  .102 by .128 mm. The 

w e l l  developed c i r r u s p o u e h  l i e s  median, a  s h o r t  d i s t a n c e  

from the  p o s t e r i o r  end o f  the  body. I t  i s  s p h e r i c a l ,  .064 

by .064 mm in  d i a m e t e r .  The c i r r u s  extends  ro u g h ly  a n t e r ­

i o r  and p o s t e r i o r  th rough  the  s a c ,  tu rn in g  toward the  r i g h t  

n ea r  th e  p o s t e r i o r  bo rde r  o f  the  s a c ,  and opening by means 

o f  a pore on th e  d o r s a l  s u r f a c e  j u s t  a n t e r i o r  to the  p o s t ­

e r i o r  t i p  o f  th e  body. The c i r r u s  i s  s p in e d .  The ovary 

i s  to  the  l e f t  o f  the  m i d - l i n e  and between the  two t e s t e s .

I t  measures .134 by .057 mm. J u s t  to the  r i g h t  o f  the  

o v a ry ,  and in  a l i n e  between the  two t e s t e s ,  l i e s  the  

fecundarium . The v i t e l l i n e  d u c t  meet between the f e c -  

undarium and th e  ov ary ,  forming a small  v i t e l l i n e  r e s ­

e rv o i r*  The v i t e l l a r i a  a r e  l o c a t e d  on e i t h e r  s id e  o f  

the  ac e ta b u lu m ,  fo l lo w in g  in  g e n e ra l  the  curve o f  t h a t  

o rg an ,  and extend p o s t e r i o r  about  one t h i r d  the  l e n g th  

o f  t h a t  o rg a n .  They a r e  composed o f  i r r e g u l a r l y  grouped 

f o l l i c l e s .  The u t e r u s  has  an a scend ing  and a descending
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loop  on e i t h e r  a id e  o f  the  ace tabu lum ,  ex tend ing  on ly  about  

as  f a r  a n t e r i o r  a s  the  p o s t e r i o r  l i m i t s  o f  the v i t e l l a r i a .  

The u t e r u s  o f  the  type specimen i s  f i l l e d  w ith  r a t h e r  

l a r g e ,  y e l lo w i s h  eggs which measure .032 by .013 mm.

H ost ;  Anas r u b r l p e s  (bu rsa )

L o c a l i t y :  W in terg reen  Lake, Augusta ,  Michigan

Type specimen: U. S. N a t ’l .  Mus. No. 9121

That t h i s  d e s c r i p t i o n  i s  n e c e s s a r i l y  based on a 

s i n g l e  whole mount specimen i s  u n f o r t u n a t e .  However, 

the  c h a r a c t e r s  d e s c r ib e d  a r e  very  c l e a r ,  and t h i s  f a c t  

coupled w i th  the  f a c t  t h a t  the  a d d i t i o n a l  specimen which 

was l o s t ,  showed the  same e x t e r n a l  c h a r a c t e r s  above d e s ­

c r i b e d ,  have made i t  seem d e s i r a b l e  to name t h i s  worm as  

a new s p e c i e s  and genus .



P a r t  I I

Key to the  genera  and d i a g n o s i s  o f  the  f a m i l i e s  

and gene ra  and l i s t s  o f  the s p e c ie s  o f  t rem atodes  

r e p o r t e d  from North American Ducks.
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Key to th e  Trematodes r e p o r t e d  

from N orth  American Ducks

1. Sexes s e p a r a t e ,  b lood f l u k e s ..............................................................
Hermaphrod i  t i c  f l u k e s ............................................ , ..............................6

2. Females s l e n d e r ,  males l a r g e r  than  females  and somewhat 
f l a t t e n e d  to  form a gynaeeophor ic  cana l  in  which the 
female i s  c o n t a in e d ,  Gynaeeophoric can a l  ex tend ing
a n t e r i o r  to  a c e ta b u lu m ............................................ M i c r o b i lh a r z i a
Females s i m i l a r  to  males i n  shape;  males w i th o u t  a 
w e l l  developed gynaeeophor ic  c a n a l .............................................. 3

3 .  Body c y l i n d r i c a l  or  n e a r l y  s o ...................................................... . . 4
Body f l a t t e n e d ............ ............................................................................... 5

4 .  Female unknown; p o s t e r i o r  end o f  body t h r e a d - l i k e ,  
middle p o r t i o n  w ider  than  e i t h e r  end; no gynaeeophoric
c a n a l ;  s u c k e r s  p r e s e n t ..........................................T r i c h o b i l h a r z i a
Male and female long  and s l e n d e r ;  gynaeeophor ic  c a n a l  
reduced  to  a s h o r t  groove in  a n t e r i o r  p a r t  o f  body; one 
su c k e r  p r e s e n t ,  or e n t i r e l y  a b s e n t  G i g a n t o b i lh a r z i a

5 .  Suckers  p r e s e n t ;  common caecum w i th o u t  l a t e r a l  den­
d r i t i c  b r a n c h e s .................................................................B i l h a r z i e l l a
Suckers  a b s e n t ;  common caecum w ith  s h o r t  l a t e r a l  den­
d r i t i c  b r a n c h e s ......................................................Dendri t o b i l h a r z i a

6. Body d iv id e d  i n t o  a f o r e  body and a hind body, the 
organs  o f  a t t a c h m e n t  on th e  f o r e  body and the  sex
o rgans  i n  the  h ind b o d y ....................................................................... 7
Body n o t  so d i v i d e d ............................................ ....................................9

7. V i t e l l a r i a  ex ten d in g  i n t o  a n t e r i o r  body, two append­
ages  on f o r e  b o d y . . . . . ...................................................P a r a s t r i g e a
V i t e l l a r i a  con f ined  to  p o s t e r i o r  body ....................................... 8

8. Bursa  c o p u l a t o r i x  w i th  a m uscular  s u c k e r - l i k e  r i n g .............
 ...................................Coty luru3

Bursa  c o p u l a t o r i x  a  s im ple  s a c ..................................... .Apatemon

9. S t r u c t u r e  s t r i g e i d - l i k e , b u t  body not  d iv id e d ;  a c c e s s ­
ory  organs o f  a t ta c h m e n t  p r e s e n t ..........................C ya thoco ty le
Organs o f  a t t a c h m e n t  c o n s i s t i n g  o f  one or two s u c k e r s . . .

 10



(63)

10* With on ly  one sucker  p r e s e n t ,  and t h a t  a t  the  a n t e r i o r
end ( i n  typh locoe lum  t h e r e  i s  no su ck e r  p r e s e n t ) ............... 11
With two s u c k e r s  p r e s e n t ...................................................................... 17

11. With a w e l l  developed o r a l  s u c k e r ,  i n t e s t i n e s  end
b l i n d l y ..............................................     12
O ra l  su c k e r  on ly  s l i g h t l y  developed or a b s e n t ,  i n t e s ­
t i n e s  c o n t in u o u s ,  making a complete c i r c l e  a t  the 
p o s t e r i o r  en d ............................................................................................... 15

12. A pharynx p r e s e n t ,  p a r a s i t i c  in  the  k id n e y ..............Euooty le
Pharynx a b s e n t ,  p a r a s i t e s  o f  the  i n t e s t i n e  and c a e c a ..........

................................................. 13

13. On th e  v e n t r a l  s u r f a c e  one or  more rows o f  g lands
p r e s e n t .......................................................    14
No g lan d s  p r e s e n t  on v e n t r a l  s u r f a c e .  Paramonostomum

14. Glands d i s t i n c t  and p r o t r u s i b l e ;  in  3-5 r o w s . . N o toco ty lu s
Glands n o t  d i s t i n c t ;  n o t  p r o t r u s i b l e ;  the  c e n t r a l  row 
forming a r i d g e ..................................................................... C a t a t ro p h i s

15. I n t e s t i n e s  unbranched ,  body t a p e r i n g  toward the  a n t e r ­
i o r  end ,  a weak sucker  p r e s e n t ........................................................ 16
I n t e s t i n e s  b e a r i n g  d i v e r t i c u l a  on the i n n e r s i d e ,  body 
oval  in  s h a p e ,  e q u a l l y  rounded a t  b o th  e n d s . . Typhlocoelum

16. The sex  g la n d s  forming a t r i a n g l e  in  p o s t e r i o r  loop o f
the i n t e s t i n e ,  the  ovary  and a n t e r i o r  t e s t i s  u s u a l l y
l y i n g  a t  abou t  th e  same h e i g h t . . ...............  Cyclocoelum
Sex g la n d s  l i e  in  more or l e s s  o f  a s t r a i g h t  l i n e ,  the
ovary  between the  two t e s t e s ................................. Opthalmophagus

17. With the  ace tabu lum  a t  the  p o s t e r i o r  end o f  the  body.
Acetabulum b e a r i n g  two l i p s .............................................Zygocotyle
With ace tabu lum  on the  v e n t r a l  s u r f a c e  o f  the  body  18

18. With a c o l l a r  around o r a l  sucker  in  which a r e  one or
two rows o f  l a r g e  s p i n e s ......................................................................19
Without c o l l a r  or  s p in e s  around o r a l  s u c k e r ............................ 23

19 .  Head s p in e s  i n  a  double row................................................................ 20
Head s p in e s  in  a s i n g l e  row................................................................ 22

80. V i t e l l a r i a  b a r e l y  r e a c h in g  a c e ta b u lu m ........................................ 21
V i t e l l a r i a  r e a c h in g  to or a n t e r i o r  to a c e ta b u lu m ...................

.............................Hypodereum
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21*

2 2.

2 3 *

24.

25.

26.

27.

28.

29.

30.

31.

32.

Medium to  l a r g e  fo rm s ,  u t e r u s  l o n g ........................Echlnostoma
Small E c h in o s to m e s , u t e r u s  s h o r t ,  eggs r e l a t i v e l y  l a r g e

................................................. Eohinoparyphium

C i r r u s  pouch s h o r t ,  22-26 head s p i n e s ,  P a r s  p r o s t a t i c a
a b s e n t ,  v i t e l l a r i a  n o t  r e a c h in g  o v a ry  S tephanoprora
29-31 head s p i n e s ,  v i t e l l a r i a  r e a c h in g  a n t e r i o r  to  
a c e ta b u lu m ................................................................  H im asth la

G e n i t a l  pore  a t  p o s t e r i o r  end o f  body. .Leucoehlor id iom orpha 
G e n i t a l  po re  n o t  a t  th e  p o s t e r i o r  end  ........... . . .. . ...34

A w e l l  d e f in e d  c i r r u s  pouch p r e s e n t ...........................   33
C i r r u s  pouch a b s e n t ............................................................................... 25

Numerous t e s t e s  p r e s e n t  i n  m ature  spec im ens . . . Orchipedum 
Only two t e s t e s  p r e s e n t ...................................................................... 26

V e n t r a l  su c k e r  co m p le te ly  m od if ied  i n t o  a g e n i t a l  sucker
o f  g o n y t o l  .......................  Tocotrema
V e n t r a l  s u c k e r  and g e n i t a l  pore  s e p a r a t e ............................... 27

A g e n i t a l  a t r i u m  p r e s e n t  in  which a d i s t i n c t  p a p i l l a e
i s  p r e s e n t ..................................................   28
No p a p i l l a e  p r e s e n t ..................................     30

P a p i l l a e  n a r ro w .......................................................  . L e v i n s e n i e l l a
P a p i l l a e  more or l e s s  cone s h a p e d ......................    .29

Vagina opening  n ea r  b a s e  o f  the  p a p i l l a e  Spelotrema
Vagina opening  nea r  th e  mouth o f  the  g e n i t a l  a t r i u m ..........

 ...........................S pe lopha l lu3

Small fo rm s ,  r ecep tacu lum  sem in is  a b s e n t ,  v i t e l l a r i a  l i e
d o r s a l  in  r e g io n  o f  a c e ta b u lu m ..............................Gymnophallus
L a r g e r ,  u s u a l l y  more e lo n g a te  form§, v i t e l l a r i a  l a t e r a l  
to i n t e s t i n a l  c r u r a ,  a sem inal  recep tabu lum  p r e s e n t . . . 31

V i t e l l a r i a  d iv id e d  on e i t h e r  s i d e  in to  an a n t o v a r a l  and 
p o s t o v a r a l  p o r t i o n ,  the p o s to v a r a l  p o r t i o n  ex ten d in g  to
n e a r  p o s t e r i o r  end o f  the  body ................................... Amphimerus
V i t e l l a r i a  n o t  d i v i d e d ,  con t inuous  in  l a t e r a l  f i e l d s . . 32

V i t e l l a r i a  e x te n d in g  a n t e r i o r  to a c e t a b u lu m . . . .M e to rch is  
V i t e l l a r i a  n o t  r e a c h in g  a c e ta b u lu m ......................O p is th o r c h la
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33 .  G e n i t a l  opening  v e r y  n e a r ,  and u s u a l l y  l a t e r a l  to a c e t a b ­
ulum, opening  i n t o  a d e p r e s s i o n .................................... .M ari t rema
G e n i t a l  opening  a n t e r i o r  to  ace ta b u lu m ......................................34

34.  U te ru s  l y i n g  f o r  the  most p a r t  a n t e r i o r  to o v a ry ...............35
U te ru s  w i th  w e l l  de f ined  c o i l s  p o s t e r i o r  to  ovary  which 
u s u a l l y  r e a c h  to n ea r  p o s t e r i o r  end o f  body .......................... 39

35. V i t e l l a r i a  no t  r e a c h in g  p o s t e r i o r  any f u r t h e r  than  the 
a n t e r i o r  t e s t i s .  Vagina and c i r r u s  v e ry  lo n g ,  e x ten d ­
in g  p o s t e r i o r  to a c e ta b u lu m   ................... Ph i loph tha lm us
V i t e l l a r i a  c o n s i d e r a b l y  o v e r la p p in g  i n t e s t i n e ,  and ex­
t e n d in g  to  the  p o s t e r i o r  body e x t r e m i ty .  C i r r u s  and 
v a g in a  n o t  ex te n d in g  p o s t e r i o r  to acetabulum  n o t i c e a b l y . .

36.  Body e l o n g a t e ,  n a r ro w ..............................................................................37
Body n o t  e l o n g a t e ,  ro u n d ed ................................................................. 38

37. T e s te s  o v a l ,  e n t i r e ,  p o s t e r i o r  end rounded . . . . Psilostomum 
T e s te s  e l o n g a t e ,  s l i g h t l y  n o tc h e d ,  p o s t e r i o r  end more
or  l e s s  p o i n t e d ....................................................................Psi lochasmus

38. Acetabulum in  second body f o u r t h .................................. P s i lo t r e m a
Acetabulum n e a r  c e n t e r  o f  body .............................S p ae r id io t re m a

39. T e s te s  one in  f r o n t  o f  the  o th e r  or s l i g h t l y  o b l iq u e
g e n i t a l  pore  in  f r o n t  o f  a c e ta b u lu m ........................ P l a g i o r c h i s
T es te s  a t  the  same l e v e l ,  g e n i t a l  openings n ea r  a n t e r ­
i o r  t i p  o f  b o d y ...........................................................................................40

40. Male and female openings  v e ry  c l o s e  t o g e t h e r ..
.............................................Pros thogonimus

Male and female openings  r a t h e r  w idely  s e p a r a t e d ................ ..
....................................... Schistogonimus
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D iag n o s is  o f  F a m i l ie s  and Genera, and l i s t s  

o f  s p e c i e s  o c c u r r in g  in  Worth American Ducks

Subclass  Digenea

Trematoda.  I n t e r n a l l y  p a r a s i t i c  f l u k e s ,  w i th  one 

o r  more s u c k e r s  which a c t  a s  h o l d - f a s t  o rg an s .  The l i f e  

c y c le  i s  i n d i r e c t ,  and always in c lu d e s  a m ol luscan  h o s t  

a t  one s t a g e .  U s u a l ly  u t i l i z i n g  a v e r t e b r a t e  as  h o s t  in

th e  a d u l t  o r  s e x u a l  s t a g e .  Of the s i x t y  odd f a m i l i e s  the 

f o l lo w in g  have been reco rded  from Worth American ducks:  

Param ph is tom idae ,  A ca n th o s to m id ae , P l a g i o r o h i d a e , 

O p i s t h o r c h i i d a e , E e t e r o p h y i d a e , M i c r o p h a l l i d a e , O rc h ip e d id a e , 

Ph i lophfcha lm idae , C y o lo c o e l id a e , E u c o ty l id a e ,  W o to c o ty l id a e , 

E c h in o s to m id a e , P s i lo s to m id a e  , O y a th o o o ly o id ae , S t r i g e i d a e ,  

Harmostomidae, and S c h is to s o m id a e •

Family  PARAMPHISTOMIDAE F isc h o e d e r ,  1901 

Medium s i z e d  f l u k e s ,  w ith  c o n i c a l  or c y l i n d r i c a l  

shaped b o d i e s ,  and w i th  the  s k in  unarmed. P o s t e r i o r  sucker  

l o c a t e d  a t ,  or  s l i g h t l y  a n t e r i o r  and v e n t r a l  t o ,  the  pos­

t e r i o r  end o f  the  body. Oral sucker  w el l  d ev e loped ,  o f t e n  

w i th  two d i v e r t i c u l a  or  a r i n g  o f  d i v e r t i c u l a  from i t .
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Pharynx a b s e n t ,  i n t e s t i n a l  c r u r a  s im p le .  E x c re to ry  b la d d e r  

b a g - fo rm ,  th e  e x c r e t o r y  pore  b e in g  lo c a te d  d o r s a l l y  and 

s l i g h t l y  a n t e r i o r  to  th e  p o s t e r i o r  end. T es tes  w e l l  d e v e l ­

oped,  e n t i r e ,  l o b e d ,  or b ra n c h e d .  C i r ru s  p r e s e n t  or  a b s e n t .  

Ovary s m a l l e r  th a n  t e s t e s ,  l y i n g  p o s t e r i o r  to them.

U te ru s  d o r s a l ,  few c o i l s .  V i t e l l a r i a  u s u a l l y  vvell deve loped .  

G e n i t a l  opening  d o r s a l ,  median ,  i n  the  a n t e r i o r  body t h i r d .  

Eggs numerous, l a r g e ,  w i th  or w i th o u t  f i l a m e n t s .  P a r a s i t e s  

o f  f i s h ,  am p h ib ia ,  r e p t i l e s ,  b i r d s ,  and mammals.

Genus Zygoootyle  S tu n k a r d , 1916 

P aram phis tom idae .  Medium s i z e d ,  more or l e s s  c o n i c a l  

shaped f l u k e s .  Oral  su c k e r  wel l  d ev e loped ,  w ith  a p a i r  o f  

d i v e r t i c u l a .  Ora l  sucker  p laced  v e n t r a l  and s u b - t e r m i n a l .  

Acetabulum p o s t e r i o r ,  t e r m i n a l ,  and w ith  tv/o p r o j e c t i n g  

l i p s .  D ivided  i n t o  an a n t e r i o r  and p o s t e r i o r  p o r t i o n  by a 

p a r t i t i o n .  T e s te s  w e l l  d ev e lo p ed ,  s l i g h t l y  lo b e d .  Ovary 

s m a l l e r  than  t e s t e s ,  p o s t e r i o r  to them. Folds o f  u t e r u s  

few, co n f in e d  between th e  i n t e s t i n a l  cae c a .  V i t e l l a r i a  

7/ e l l  d ev e lo p ed .  C i r r u s  a b s e n t ,  g e n i t a l  pore lo c a te d  nea r  

the  b i f u r c a t i o n  o f  the  i n t e s t i n e s .

Type and on ly  s p e c i e s :  Zygoootyle lunatum (D ie s in g ,

1836) .
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Zygoooty le  lunatum ( B ie s in g ,  1836)

H o s t :  Anas m e la n o t u s , A. i p e o u t i r i . A. m osoha ta ,

A. jo. p l a t y r h y n o h o s . A. jo. d o m e s t lo u s . A. r u b r i p e s .

Mar11a a m e r i c a n a , N e t t l o n  c a r o l i n e n s e . B ran ta  c a n a d e n s i s . 

Anser a n s e r  d o m e s t lo u s . O a l l in ag o  d e l i c a t a , Eimantopus 

w i l s o n i i , Cervus d ioha tom ua . Bos t a u r u s .

L o c a l i t y :  N or th ,  C e n t r a l ,  and South America.

R e fe re n c e :  102, 129.

Jfemily ACANTHOSTOMIBAE Poche, 1925 

Skin s p i n e d . I n t e s t i n a l  c r u r a  s im p le .  E x c re to ry  

b l a d d e r  "Y" sh aped .  G e n i t a l  opehing median,  l y i n g  b e f o r e  

the  ac e ta b u lu m .  C i r r u s  pouch a b s e n t ,  c i r r u s  s l i g h t l y  

d ev e lo p e d .  Sex g lands  l y i n g  behind the ace tabu lum , the 

ov a ry  in  f r o n t  o f  th e  t e s t e s .  V i t e l l a r i a  w ell  deve loped .

Only one genus r e p o r t e d  from ducks .

Genus Gymnophallus Odhner, 1900 

A can thos tom idae .  Small ,  t h i c k ,  oval worms w ith  sp ined  

s k i n .  O ra l  su c k e r  sub t e r m i n a l ,  ace tabulum  ab o u t  the  m iddle  

o f  b o dy .  Pharynx s m a l l ,  esophagus medium l e n g t h .  I n t e s t i n a l  

o r u ra  s h o r t ,  n o t  r e a c h in g  beyond ace tabu lum . The t e s t e s  l i e  

l a t e r a l l y  behind the ace tabu lum ,  the  ovary j u s t  a n t e r i o r  to 

them. A rece p tacu lu m  sem in is  i s  a b s e n t ,  L a u r e r ' s  can a l
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p r e s e n t .  The v i t e l l a r i a  a r e  d o r s a l ,  n ea r  the ace tabulum  and 

a r e  composed o f  on ly  a sm a l l  number o f  f o l l i c l e s  on e i t h e r  

s i d e .  The u t e r u s  i s  lo c a t e d  in  the p o s t e r i o r  h a l f  o f  the  body.

Gymnophallus b u r s i c o l a  Odhner, 1900 

H o s t :  Som ateria  m o l l i s s im a

L o c a l i t y :  Europe

R e fe re n c e :  95, 96

Gynmophallus choledocus  Odhner, 1900

H ost :  Som ater ia  m o l l i s s i m a . Todorna todorna  ( G a l l - b l a d d e r )

L o c a l i t y :  Europe

R e fe re n c e :  65, 95, 97

Gymnophallus d i p s l l i s  N i c o l l ,  1907

H ost :  Oidemia f u s o a . 0 .  n i g r a  (Bursa F a b r i c i i )

L o c a l i t y :  Europe

R e fe re n c e :  M cIn tosh ,  1927; N i c o l l ,  1906, 1907, 1909

Gymnophallus s o m a te r ia e  (L ev in sen ,  1881)

Host:  Som ate r ia  m o l l i s s im a

L o c a l i t y :  Europe

R e fe re n c e :  95,  96

Family PLAGIOROHIDAE Luhe, 1899 

Synonyms: Lepodermatidae Loss ,  1901; P l a g i o r c h i i d a e

Ward, 1917; P ros thogon im idae  N i c o l l ,  1924; R e n i f e r id a e
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B a e r ,  1924.

Body e l o n g a te  to  o v a l ,  m o d e ra te ly  f l a t t e n e d  to c y l i n d ­

r i c a l .  Skin s p i n e d ,  a s  a r u l e ,  over  e n t i r e  s u r f a c e .  Suckers 

w e l l  d ev e lo p ed ,  ace tabu lum  b e f o r e  th e  c e n te r  o f  the body. 

Prepharynx  s h o r t ,  pharynx p r e s e n t ,  esophagus s h o r t  to  medium. 

I n t e s t i n a l  c r u r a  v a r i a b l e ,  b u t  u s u a l l y  re ac h  to p o s t e r i o r  

p a r t  o f  body.  E x c r e to r y  b la d d e r  "Y" shaped ,  the  b ranches  

r e a c h in g  o f t e n  beyond the  middle  o f  the  body. The t e s t e s  a r e  

e i t h e r  e n t i r e  or lobed and may l i e  a t  the same l e v e l ,  o b l iq u e ,  

or one i n  f r o n t  o f  the  o t h e r .  The c i r r u s  pouch i s  s t r o n g l y

dev e lo p ed ,  and u s u a l l y  c o n ta in s  a sem inal  r e s e r v o i r ,  a pa rs  

p r o s t a t i c a  and a p r o t r u s i b l e  c i r r u s .  The ovary l i e s  b e fo r e  

the  t e s t e s ,  u s u a l l y  behind th e  ace tabu lum .  A recep tacu lum  

sem in is  may be p r e s e n t  o r  a b s e n t .  The lo o se  f o ld s  o f  the 

u t e r u s  l i e  f o r  the  most p a r t  between the  t e s t e s  and a c e t a b ­

ulum, or lo o s e  f o l d s  may extend to  the p o s t e r i o r  end o f  the 

body .  The v i t e l l a r i a  a r e  l a t e r a l .  The g e n i t a l  pore l i e s  

median to l a t e r a l ,  and u s u a l l y  a n t e r i o r  to the  ace tabu lum .

The numerous eggs a r e  y e l lo w .  Of the f o r t y  odd genera 

re co g n ize d  in  t h i s  f am i ly  on ly  t h r e e  have been recorded  

from d u ck s .
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Genua P l a g i o r o h l s  Luhe, 1899 

P l a g i o r c h i d a e . Body long  oval  to  e l o n g a t e ,  f r e q u e n t l y  

more o r  l e a s  p o in te d  a t  the  ends .  Skin ap in ed .  Suckers  

n e a r l y  equa l  in  s i z e ,  esophagus s h o r t .  T es tes  e n t i r e ,  one 

beh ind  th e  o th e r  or  s l i g h t l y  o b l iq u e  in  p o s t e r i o r  h a l f  o f  

the  body .  Ovary r o u n d , r ecep tacu lum  sem in is  a b s e n t .  The 

u t e r u s  may or may n o t  r eac h  p o s t e r i o r  to the t e s t e s .  The 

v i t e l l a r i a  a r e  composed o f  s m a l l ,  numerous f o l l i c l e s  i n  

the  l a t e r a l  p o r t i o n  o f  the  body,  r e a c h in g  from the  pharynx 

to the  p o s t e r i o r  end o f  the body. The g e n i t a l  pore l i e s  a 

s h o r t  d i s t a n c e  a n t e r i o r  to the  ace tabu lum .

Type s p e c i e s :  P l a g i o r c h i s  v e s p e r t i l i o n i s  (M ue l le r ,  1784)

P l a g l o r c h i s  p o t a n l n i  S k r j a b i n ,  1928

Host:  Anas p la ty rh y n o h o s  ( I n t e s t i n e )

L o c a l i t y :  S i b e r i a

R e fe re n c e :  117

Genus Prosthogonimus Luhe, 1899 

Synonym: Prymnopryon Looss,  1899

Small to medium s iz e d  f l u k e s ,  body f l a t t e n e d ,  a n t e r i o r  

end somewhat p o i n t e d ,  p o s t e r i o r  u s u a l l y  b ro a d ly  rounded ,  

g r e a t e s t  w id th  p o s t e r i o r  to middle  o f  body. Skin s p in o u s .  

P r e p h a r y n x  v e ry  s h o r t ,  esophagus medium. Te3tes l y i n g  a t  

th e  same l e v e l ,  beh ind  ace tabu lum .  C i r ru s  pouch c o n ta in s
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a l a r g e  sem inal  v e s i c l e .  Ovary u s u a l l y  s l i g h t l y  l a t e r a l  

to  median l i n e ,  a n t e r i o r  to  t e s t e s ,  and p o s t e r i o r  or m os t ly  

p o s t e r i o r  to  ace ta b u lu m .  Beceptaculum sem in is  p r e s e n t .

U te ru s  ex tends  to  the  l a t e r a l  p o r t i o n s  o f  the  body, and

re a c h e s  to  the  p o s t e r i o r  end. G e n i t a l  pore l a t e r a l  to

th e  o r a l  s u c k e r ,  the  male and female openings c lo s e  t o g e t h e r .

L a u r e r ’s c a n a l  p r e s e n t .  V i t e l l a r i a  l a t e r a l .  Eggs numerous 

and s m a l l .

Type s p e c i e s :  Prosthogonimus ova tus  (Rudolphi ,  1803)

Prosthogonimus a n a t i n u s  Markow, 1902

H os t :  Anas p la ty rh y n c h o s  dom esticus  (Bursa o f  F ab rec iu s )

L o c a l i t y :  R u ss ia

R e fe re n c e :  65,  69

Prosthogonimus cunea tus  (Rudo lph i ,  1809)

Host:  Ardea c i n e r e a , Casarca  c a s a r e a ,  Oolymbus

n i g r i c a n s . Oorvua c o r n l x , £ .  c o r o n e . Cygnus oygnus , ffullca 

a t r a , G ar ru lu s  g l a n d a r i u s , Grus c i n e r e a , N e t t io n  o r e c a ,

Nyroca c l a n g u s . P a s s e r  d o m e s t i c u s . Gallus  d o m e s t ic u s . 1 

L o c a l i t y :  Europe,  A s ia ,  North America 

R e fe re n c e :  15 ,  18,  69

1. This  s p e c i e s  has a l s o  been taken from the red-winged b la c k  
b i r d  (A g e la iu s  phoen iceus  p h o e n ic e u s ) and the  bronzed g r a c k le  
(Q u i s c a lu s  q u i s c u l a  a e n e u s ) a t  the  W. K, Kellogg Bird S an c tu a ry .
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Prosthogonimus h o r i u o h i l  M o r i s h i t a  and Tsuchimochi,  1925 

Boa t :  Ana a jc>, (domes t i c u s ) and Anaer a* (domes t i o u a )

L o c a l i t y :  Formosa

R e fe re n ce :  69

Prosthogonimus m aoro rch ia  Maey, 1934

H ost :  Anas jd. p l a ty r h y n o h o s . A. jd. d o m e s t ic u s , A.

r u b r i p e s . Gallua  dom es t icus  (Egg, O v iduc t ,  Bursa)

L o c a l i t y :  North America (Grea t  Lakes Region)

R e fe re n ce :  68 ,  69,  50,  51,

Prosthogonimus ova tus  (Rudo lph i ,  1803)

H os t :  S p a tu la  c l y p e a t a . Anaa f e r i n a . Anas g l a c i a l i a ,

Nyrooa m a r i l a , Anas m u s io a , Nyroca h y e m a i l s . and 35 o th e r  

s p e c i e s  o f  b i r d s .

L o c a l i t y :  Europe,  A s i a ,  South America

R e fe ren ce :  15,  18, 64, 61, 69

Prosthogonimus ru d o lp h i  S k r j a b in ,  1919

H ost :  Anas p la ty rh y n o h o s  d o m e s t ic u s , A. jo. p l a ty rh y n o h o s ,

A. r u b r i p e s , Nyroca c o l l a r l s  , Nyroca m a r i l a , Nyroca a f f i n i s , 

G la u c io n e t t a  c l a n g u la  a m e r ic a n a .

L o c a l i t y :  Europe,  North America

R e fe re n ce :  69

Pros  thogonimus s k r  jab i n i  Zakharov/, 1920

H ost :  Anas p la ty rhynohos  domesticus
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L o c a l i t y :  R u ss ia

R e fe re n c e :  6 ,  69

Prosthogonimus p e l lu o id u s  (v Lins tow, 1873)

H ost :  Anas p la ty rh y n c h o s  d o m e s t ic u s , Numenius a rq u a tu s

and G allus  d o m e s t ic u s .

L o c a l i t y :  Europe

R efe ren o e :  69

Genus Schis togonimus Luhe, 1909 

The d i a g n o s i s  f o r  t h i s  genus i s  p r a c t i c a l l y  the same 

as  fo r  Prosthogonimus . w i th  the  e x c ep t io n  t h a t  the g e n i t a l  

openings  o f  the  male and female system a r e  r a t h e r  w ide ly  

s e p a r a te d  , and do n o t  open c lo s e  to g e th e r  as in  the l a t t e r  

genus .  The u te ru 3  i s  conf ined  w i th in  the i n t e s t i n a l  c r u r a .  

Type and only  s p e c i e s :  S. r a r u s  (Braun, 1901)

Schistogonimus r a r u s  (Braun, 1901)'

Host:  Anas p l a ty r h y n o h o s , S p a tu la  c l y p e a t a , F u l ic a  a t r a

L o c a l i t y :  Europe

R e fe re n c e :  15 ,  18 ,  65

Family OPISTHOPCHIIDAE Luhe, 1901 

Body u s u a l l y  somewhat f l a t t e n e d ,  no t  ve ry  m u scu la r ,  

e l o n g a t e ,  the  a n t e r i o r  end somewhat p o in te d .  Skin smooth 

or s p in e d .  The suckers  u s u a l l y  c lo se  t o g e t h e r ,  and no t  

s t r o n g l y  d ev e lo p ed .  Pharynx and esophagus p r e s e n t .  I n t e s ­
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t i n e s  u s u a l l y  r e a c h in g  to  n ea r  the p o s t e r i o r  end. E x c re to ry  

b la d d e r  ”Yn sh aped ,  the  stem v e ry  lo n g ,  and u s u a l l y  s igm oid .  

E x c re to ry  pore  a t  the  p o s t e r i o r  e x t r e m i ty  or s l i g h t l y  sub­

t e rm in a l  and v e n t r a l .  T e s te s  n ea r  p o s t e r i o r  end o f  the 

body, u s u a l l y  one behind the  o t h e r ,  bu t  sometimes s l i g h t l y  

o b l iq u e ,  e n t i r e  or  l o b e d .  C i r ru s  pouch a b s e n t .  Seminal 

r e c e p t a c l e  w el l  dev e lo p ed ,  nea r  the  ovary .  Ovary s m a l le r  

and in  f r o n t  o f  the  t e s t e s .  U terus  f i l l i n g  most o f  the 

body space  between the  ovary and ace tabu lum . V i t e l l a r i a  

w e l l  d ev e lo p ed ,  l a t e r a l  to  the c r u r a .  G e n i t a l  pore in  

f r o n t  o f  th e  ace tabu lum ,  u s u a l l y  v e ry  c lo s e  to t h a t  o rgan .  

L a u r e r ' s  c a n a l  p r e s e n t .  E ggs , s m a l l ,  numerous, ye l low  in  

co lo r  •

In r e p t i l e s ,  f i s h ,  b i r d s ,  and mammals. In the l i v e r ,  

g a l l - b l a d d e r ,  or  p an c re a s .

Genus O p is th o rc h i s  B lancha rd ,  1895

Body d i s t i n c t l y ,  o f t e n  v e ry  g r e a t l y ,  e lo n g a te d ,  a n t e r i o r  

end a t t e n u a t e d ;  p o s t e r i o r  end b r o a d e r .  Skin g e n e r a l l y  smooth, 

w i th o u t  s p i n e s .  E x c re to ry  v e s i c l e  u s u a l l y  "Y" shaped w ith  

long  sigmoid stem winding between the  t e s t e s  or p a s s in g  

d o r s a l  to the  b ranches  o f  the  l a t t e r .  C opula to ry  organs 

a b s e n t .  T e s te s  in  the p o s t e r i o r  p o r t i o n  o f  the body, and 

p laced  e i t h e r  o b l iq u e ly  or d i r e c t l y  behind one a n o t h e r ;  more
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or l e a s  lobed or d e n d r i t i c ,  ^vary  s imple or lo b e d .  L& urer 's  

c an a l  p r e s e n t .  Receptaculum sem inis  p rom inen t .  U te r in e  

o o i l s  extend from the ovary  to the  v e n t r a l  s ticker and do 

n o t  o v e r la p  th e  i n t e s t i n a l  caeca to any marked e x t e n t .  

V i t e l l a r i a  m o d e ra te ly  d ev e lo p ed ,  l a t e r a l  o f  the i n t e s t i n a l  

caeca and n o t  e x te n d in g  a n t e r i o r  o f  the  v e n t r a l  s u c k e r ,  

ending  p o s t e r i o r l y  a t  the l e v e l  o f  the ova ry .  V i t e l l a r i a  

form one r e g i o n .

Type s p e c i e s :  0 .  f e l l n e u s  ( R i v o l t a ,  1884)

O p is th o r c h i s  geminus (Looss ,  1896)

Host :  Anas p l a ty r h y n o h o s , Cirous ae ru g in o su s  (L iver )

L o c a l i t y :  Egyp t ,  Asia

R e fe re n c e :  3 ,  60, 61, 62, 84

O p i s th o r c h i s  a im ulans  (Looss,  1896)

H os t :  Anas p l a ty r h y n o h o s , P. p e n e lo p e . P e rn i s  a p i v o r u s ,

C i rc u s  a e r u g i n o s u s ♦

L o c a l i t y :  Egypt,  Europe

R efe re n ce :  3 ,  60, 61, 62, 84

Genus Amphimerus B a rk e r ,  1911 

Synonym: O p is th o r c h i s  B lancha rd ,  1895

Body f l a t t e n e d ,  e l o n g a te d ,  a n t e r i o r  end t a p e r i n g .  Skin 

f r e q u e n t l y  covered wholly  or in  p a r t  by sm al l  r e t r o s e  s p in e -  

l e t s .  E x c re to ry  system "Y" shaped with  sigmoid stem winding
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between t e s t e s .  C opu la to ry  organs a b s e n t .  T es te s  in  p o s t e r ­

i o r  p o r t i o n  o f  body ,  s im ple  or  l o b a t e ;  the one o o l iq u e ly  

p o s t e r i o r  to  the  o t h e r ,  or  i n  some cases  one behind the 

o t h e r .  Ovary a n t e r i o r  to t e s t e s ,  s im ple  or l o b a t e .  L a u r e r ’s 

c a n a l  p r e s e n t ;  recep tacu lum  sem inis  w e l l  deve loped ;  u t e r i n e  

c o i l s  a n t e r i o r  to ovary  and may extend l a t e r a l l y  over the 

i n t e s t i n a l  ca e c a ;  v i t e l l a r i a  w e l l  deve loped ,  l a t e r a l  to the 

i n t e s t i n a l  oaeca and d iv id ed  in to  two d i s t i n c t  r e g io n s  by 

a b r e a k  o p p o s i t e  the  ovary ;  n o t  ex tend ing  a n t e r i o r l y  beyond 

the ace tabu lum  b u t  f r e q u e n t l y  ex tend ing  p o s t e r i o r l y  to or 

beyond the  p o s t e r i o r  t e s t e s .

Type s p e c i e s :  Amphimerus o v a l i s  B a rk e r ,  1911

Amphimerus e lo n g a tu s  n .  sp .

H ost :  G la c u io n e t ta  c l a n g u la  a m e r ic a n a . Anas jo. p l a t y -

rh y n c h o s , A. ja. dom esticus  , Mareca a m e r ic a n a , Anas r u b r i p e s , 

Nyroca a m e r ic a n a , Nyroca a f f i n i s . Nyroca v a l i s  i n a r i a . 

L o c a l i t y :  North America (Michigan)

R efe re n ce :  p r e s e n t  paper

Genus M eto rch is  Looss ,  1899 

Body somewhat compressed,  more or l e s s  po in ted  a t  

a n t e r i o r  end. Skin sp ined  in  most c a s e s .  The i n t e s t i n a l  

•crura r e a c h in g  only  to the r e g io n  o f  the t e s t e s  in  most 

s p e c i e s .  The t e s t e s  a r e  e n t i r e  to lo b e d ,  and a r e  more o f t e n



(78)

a t  th e  same l e v e l  than  one behind the  o t h e r .  The c o i l s  o f  

the  u t e r u s  a r e  compact,  and o v e r la p  the i n t e s t i n a l  c r u r a .  

The v i t e l l a r i a  a r e  l a t e r a l  to  the  i n t e s t i n e s ,  and beg in  

b e f o r e  the  ac e tab u lu m .

Type s p e c i e s :  M. a l b i d u s  (Braun, 1893)

M e to rch is  c r a s s i u s c u l u s  (Budolphi ,  1809)

H ost:  Mergus s e r r a t o r , Anas q u e rq u e d u la . and a number

o f  hawks and e a g l e s .

L o c a l i t y :  Europe

R e fe re n ce :  57 ,  61

M e to rc h is  o r i e n t a l i s  Tanabe, 19 21 

H os t :  "Bucks"

L o c a l i t y :  Japan

R e fe re n ce :  6

M e to rc h is  t e n e r  Kowalewski,  1903

H ost:  Mergus merganser  (L iver )

L o c a l i t y :  Europe

R e fe re n c e :  57

M eto rch is  zanthosomus ( C r e p l in ,  1846)

H os t :  Oidemia n i g r a , Podiceps r u f l c o l l i s . Mergus

s e r r a t o r  , Anas p la ty r h y n o h o s , Anas q u e rq u ed u la .

L o c a l i t y :  Europe

R e fe re n ce :  18
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Family  EETEROFHYIDAE Odhner, 1914 

Synonyms: Coenogonimidae N i c o l l , 1907; Cotylogonimidae

N i o o l l , 1907; E i c r o p h a l l i d a e  D ravassos ,  1920; A p lo rch idae  

Vi&na, 1924; E a p l o r c h i d a e , T ra v a s s o s ,  1924.

S n a i l  to  v e ry  small  t rem a to d es  w ith  body covered w ith  

s c a l e - l i k e  s p in e s  and f r e q u e n t l y  w i th  a crown o f  c i rcum ora l

s p i n e s .  Pharynx always p r e s e n t .  Body u s u a l l y  d iv ided  in to  

a m o t i l e  a n t e r i o r ,  f l a t t e n e d  r e g io n  devoid o f  g e n i t a l i a ,  

and a p o s t e r i o r  p a r t  c o n t a in i n g  the g e n i t a l  o rg an s .  V e n t r a l  

sucker  u s u a l l y  reduced and i n t i m a t e l y  a s s o c i a t e d  w ith  the 

g e n i t a l  p o re .  G e n i t a l  d u c t s  u s u a l l y  opening in to  a common

g e n i t a l  s i n u s  which f r e q u e n t l y  c o n ta in s  a co p u la to ry  organ 

known a s  a  g o n o ty l .  G e n i t a l  pore e i t h e r  median or l a t e r a l  

in  p o s i t i o n .  Ovary and t e s t e s  h ig h ly  v a r i a b l e  in  sh a p e ,  

th e  ovary  a lm o s t  always a n t e r i o r  to  the  t e s t e s .  C i r ru s  

pouch l a c k i n g .  Seminal r e c e p t a c l e  voluminous.  U terus  

u s u a l l y  n o t  e x te n d in g  a n t e r i o r  to  the  g e n i t a l  p o re .  P a r a ­

s i t e s  o f  mammals, b i r d s ,  and f i s h e s .

Genus Tocotrema Looss ,  1899 

Synonyms: G ry p to co ty le  Luhe, 1899; Bermocystls  S t a f f o r d ,

1905; Eallum Wigdor, 1916.

Pharynx p r e s e n t ;  esophagus s h o r t ,  b i f u r c a t i o n  n e a re r  

th e  o r a l  s u c k e r  than the  ace tabu lum .  I n t e s t i n a l  caeca extend
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to th e  p o s t e r i o r  end o f  the  body, t e rm in a t in g  behind t e s t e s *  

V e n t r a l  s u c k e r ,  m edian ,  more or l e s s  ru d im e n ta ry ,  in  r e ­

l a t i o n  w ith  the  a n t e r i o r  p o r t i o n  o f  the  g e n i t a l  s u c k e r ,  

and communicating w i th  the  e x t e r i o r  through the g e n i t a l  

pore which i s  lo c a te d  in  the  c e n t e r  of  the g e n i t a l  s u c k e r .  

G e n i t a l  s u c k e r  w e l l  developed , s i t u a t e d  in  the median l i n e  

abou t  midway o f  the  body. The g e n i t a l  s in u s  which opens 

to  the  e x t e r i o r  th rough the  g e n i t a l  p o re ,  and in to  which 

the  vas d e f e r e n s  and vag ina  open, i s  p o s t e r i o r  of  the 

v e n t r a l  s u c k e r .  A g e n i t a l  p a p i l l a e  p r o j e c t s  i n t o  the  g e n i t a l  

s in u s  and i s  p r o t r u s i b l e  through the  g e n i t a l  p o re .  P r o s t a t i c  

p o r t i o n  o f  vas  d e f e r e n s  w e l l  d e v e lo p e d , d o r s a l  to and behind 

the  g e n t i a l  sucker*  Seminal v e s i c l e  v/ell deve loped ,  s i t u a t e d  

behind  th e  g e n i t a l  s u c k e r ,  a r ran g ed  in  t r a n s v e r s e  lo o p s ,  

d o r s a l  o f  the  c o i l s  o f  the  u t e r u s .  T es te s  near  p o s t e r i o r  

end o f  body ,  i r r e g u l a r l y  oval  or  g l o b u l a r ,  and u s u a l l y  

s l i g h t l y  lo b e d ,  s i d e  by s i d e ,  or  r i g h t  t e s t i s  o b l iq u e ly  

behind the  l e f t .  Seminal r e c e p t a c l e  in  f r o n t  o f  and to the 

r i g h t  o f  l e f t  t e s t i s .  Ovary i r r e g u l a r l y  o v a l ,  or u s u a l l y  

lo b e d ,  commonly l i k e  a c lo v e r  l e a f ,  s i t u a t e d  on the r i g h t

o f  the  median l i n e  , in  f r o n t  o f  the  seminal r e c e p t a b l e .  

V i t e l l a r i a  extend a c ro s s  i n  f r o n t  o f  g e n i t a l  po re ,  on the 

d o r s a l  s i d e  o f  the b ran ch es  o f  the i n t e s t i n e  and o f te n
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meet in  th e  median l i n e .  A n t e r io r  l i m i t s  o f  the  v i t e l l a r i a  

u s u a l l y  a t  a  c o n s id e r a b l e  d i s t a n c e  p o s t e r i o r  o f  the  b i f u r ­

c a t i o n  o f  th e  i n t e s t i n e ;  p o s t e r i o r l y  they  extend behind 

the  t e s t e s  and u s u a l l y  c ro s s  the median l i n e .  T ransverse  

v i t e l l i n e  d u c t s  l o c a t e d  in  the  neighborhood o f  the boundary 

between th e  o v a r i a n  and t e s t i c u l a r  zones .  Uterus  d isposed  

in  a  few loops  in  the  median l i n e ;  none in  f r o n t  o f  the 

g e n i t a l  p o r e .

Type s p e c i e s :  T. l in g u a  ( C r e p l i n ,  1825) ,  F isch o e d e r ,

1903.

Tocotrema ooncavum ( C r e p l in ,  1825) F i s c h o e d e r ,  1903

H ost :  Mergus m e rg a n s e r . Mergus s e r r a t a , Anas h o rn s -

c u c h i i . Nyroca m a r i l a . Nyroca c l a n g u l a , Nyroca h y e m a l i s , 

Oidemia f u s c a . and a number o f  o th e r  w ater  b i r d s ,  

l o c a l i t y :  Europe

R e fe re n c e :  86, 110

Family MICR03PHALLLDAE T ra v asso s ,  1920 

Synonyms: H e te ro p h y id a e , Odhner, 1914; M ic ro p h a l l in a e

(H e te ro p h y id a e ) Ward, 1901.

Small to v e ry  sm all  t r em a to d es ,  s u p e r f i c i a l l y  resem­

b l i n g  the  l a s t  f am i ly ,  and f r e q u e n t l y  c l a s s i f i e d  as a su b ­

fa m i ly  o f  the  H e te ro p h y id ae .  Body sp ined  or smooth. A ce tab ­
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ulum and g e n i t a l  open ings  s e p a r a t e d .  I n t e s t i n a l  c ru r a  not 

r e a c h in g  beyond th e  a n t e r i o r  b o rd e r  of  the t e a t e a ,  and o f t e n  

no t  beyond the  ace ta b u lu m .  G e n i ta l  pore u s u a l l y  to the l e f t  

o f  the  ac e tab u lu m .  The g e n i t a l  a t r iu m  c o n ta in s  a muscular  

p a p i l l a e ,  or a p r o t r u s i b l e  c i r r u s .  A l a r g e  sem inal  v e s i c l e  

i s  p r e s e n t .  The t e s t e s  u s u a l l y  l i e  a t  the same l e v e l ,  behind 

the ac e tab u lu m ,  the  ovary  b e in g  a n t e r i o r ,  and u s u a l l y  to 

the  r i g h t  o f  the  m i d - l i n e .  V i t e l l a r i a  p o s t - a c e t a b u l a r .  

P a r a s i t e s  o f  f i s h ,  r e p t i l e s ,  b i r d s  and mammals.

Genus Spelo trem a J a g e r s k i o l d , 1901 

M i c r o p h a l l i d a e .  Small f l u k e s ,  w ith  spined s k in .  

I n t e s t i n e s  no t  r e a c h in g  beyond a n t e r i o r  b o rd e r  o f  t e s t e s .  

E x c re to ry  b la d d e r  s m a l l ,  no t  ex tend ing  to the t e s t e s .

T es te s  l i e  a t  the  same l e v e l .  V i t e l l a r i a  l a t e r a l ,  composed 

o f  6-8  s e p a r a t e  f o l l i c l e s .  G en i ta l  a t r iu m  always opening 

th rough  a m uscu lar  p a p i l l a e .  No com plicated d i v e r t i c u l a  as  

in  th e  ca se  o f  S p e l o p h a l l u s , p r e s e n t .  The vagina  opens in 

the  base  o f  the  male p a p i l l a e .  Pars  p r o s t a t i c a  and seminal

v e s i c l e  w e l l  dev e lo p ed .

Type s p e c i e s :  Spelotrema pygmaeum (Levinsen 1981)

Spelo trem a pygmaeum (Levinsen  1881)

H os t :  Som ateria  m o l l i s s i m a , Oidemia n i g r a , G la u o io n e t ta

o la n g u la  a m e r ic a n a .
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L o c a l i t y :  Europe ,  North America

R e fe re n ce :  37,  40

Genus Marit rema N i c o l l ,  1907 

Synonym: S t r e p t o v i t e l l a  Swales ,  1933

Small f l u k e s  w i th  a sp ined  s k i n .  Suckers m o de ra te ly  

d ev e lo p ed .  P repharynx ,  pharynx and esophagus p r e s e n t ,  

c r u r a  never  r e a c h in g  heyond a n t e r i o r  bo rder  o f  t e s t e s .  

E x c re to ry  b l a d d e r  "V" shaped ,  l a r g e ,  o f t e n  ex tend ing  

a n t e r i o r  to the  t e s t e s .  G en i ta l  pore a t  l e f t  o f  a c e t a b ­

ulum w ith  a long  c i r r u s  pouch ly i n g  t r a n s v e r 3 l y  between 

the ace tabu lum  and the  i n t e s t i n a l  c r u r a .  Ovary r i g h t  of  

m i d - l i n e ,  f r e q u e n t l y  o v e r la p p in g  acetabulum. T es tes  a t  

th e  same l e v e l ,  behind ace tabu lum .  V i t e l l a r i a  l a t e r a l  

e x te n d in g  mesiad a n t e r i o r  to t e s t e s ,  f r e q u e n t l y  forming 

a complete  c i r c l e  in  p o s t e r i o r  h a l f  o f  body. U terus

f i l l i n g  p o s t e r i o r  h a l f  o f  body.

Type s p e c i e s :  M. g ra t io sum  N i c o l l ,  1907

Marit rema a c a d ia e  S w a le s , 1933 

H os t :  Anas r u b r ip e s

L o c a l i t y :  North America (Canada)

R e fe re n c e :  133

M ari t rem a n e t t a e  n .  sp .
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H o s t :  G la u c io n e t t a  c la n g u la  am e r ic a n a . Nyroca a f f i n i s ,

l o c a l i t y :  North America (Michigan)

R e fe re n ce :  p r e s e n t  paper

Genus L e v i n s e n i e l l a  S t i l e s  and H a s s e l l ,  1901 

Synonym: L e v in s e n ia  J a g e r 3 k i o l d . 1900

Body sm a l l  to v e ry  s m a l l ,  s h o r t ,  fo r  the most p a r t

pea r  sh ap ed .  Suckers r a t h e r  s m a l l .  Esophagus lo n g .  Pharynx 

l y in g  n e a r  the  o r a l  s u c k e r ,  a l though  a prepharynx i s  always 

p r e s e n t .  I n t e s t i n a l  c r u r a  s h o r t .  G en i ta l  pore l y in g  a t  about  

the  same l e v e l  as  ace ta b u lu m ,  w ith  a more or l e s s  muscular  

g e n i t a l  s i n u s .  Pen is  a b s e n t .  V e s ic u la  s e m in a l i s  l y in g  some­

what in  f r o n t  o f  the  ace tabu lum ,  the two t e s t e s  s l i g h t l y  

p o s t e r i o r  to i t ,  and a t  the same l e v e l .  The ovary l i e s  j u s t  

to the  r i g h t  o f  the  ace tabu lum . Receptaculum seminis  a b s e n t ,  

L a u r e r ' s  cana l  p r e s e n t .  The s m a l l ,  compact, r o s e t t e  l i k e  

v i t e l l i n e  r e s e r v o i r  l i e s  immediately  behind the  acetabulum .

The u t e r u s  i s  l im i t e d  to the  p o s t e r i o r  p a r t  o f  the body.

The e x c r e t o r y  b la d d e r  i s  r e l a t i v e l y  l a r g e  and rtV,t shaped .

Type s p e c i e s :  L. brachysoma (G re p l in ,  1957)

L e v i n s e n i e l l a  brachysoma ( C r e p l in ,  1937)

H os t :  C langula  h y e m a l i s , Oidemia n i g r a . Bucephala

c l a n g u l a , and a number o f  o th e r  w ater  b i r d s .

L o c a l i t y :  Europe
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R e fe re n c e :  38 ,  65

L e v i n s e n i e l l a  m inuta  P r i c e ,  1934

H ost :  Nyroca a f f i n i a

L o c a l i t y :  West I n d i e s

R e fe re n c e :  107 

L e v i n s e n i e l l a  p e l l u o i d a  J a g e r s k i o l d , 1907

H ost :  Anas p la ty rh y n o h o s , Nyroca f u l i g u l a  ( I n t e s t i n e )

L o c a l i t y :  Europe

R e fe re n c e :  38 ,  65

Genus S p e lo p h a l lu s  J a g e r s k io ld  

Body s m a l l ,  s h o r t ,  b i s c u i t  or pear  shaped .  Suckers 

r a t h e r  s m a l l .  Esophagus lo n g .  Pharynx near  the  o r a l  s u c k e r ,

p repharynx  p r e s e n t .  Crura s h o r t  and wide.  Acetabulum lo c a te d  

a t  the  b e g in n in g  o f  the p o s t e r i o r  body t h i r d .  G en i ta l  open­

in g  l y i n g  n ea r  the  ace tabu lum . The vag ina  opens nea r  the

g e n i t a l  pore  in  the g e n i t a l  s i n u s ,  r a t h e r  than a t  the ba3e 

o f  the  g e n i t a l  s in u s  as  in  S pe lo trem a. The g e n i t a l  s in u s  

c o n ta in s  a "Kegelformigen K orper" .  The p r o s t a t i c  c e l l s  a r e  

w el l  d ev e lo p ed .  V e s i c u la  s e ra in a l i s  l a r g e ,  b e fo r e  the  a c e t a b ­

ulum. T e s te s  a t  the  same l e v e l  behind the  v e n t r a l  s u c k e r .  

C i r ru s  pouch a b s e n t .  Ovary to the  r i g h t  o f  the  acetabulum . 

Receptaculum sem in is  a b s e n t .  The l a r g e ,  compact, r o s e t t e  

v i t e l l a r i a  l i e  sym m etr ica l  behind the  t e s t e s ,  the  \ i t e l l i n e  

r e s e r v o i r  im m edia te ly  behind the ace tabu lum . U terus  confined
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to the  p o s t e r i o r  p a r t  o f  the body. E x c re to ry  b la d d e r  "V" 

s h a p ed .

Type s p e c i e s :  S. primus J a g e r s k i o l d ,  1908

S p e lo p h a l lu s  primus J a g e r s k i o l d , 1908

Host :  Som ater ia  m o l l i s s i m a . Haematopus o s t r a l e g u s

l o c a l i t y :  Europe

R efe re n ce :  39 ,  65

Family ORCHIPEDIME S k r j a b in ,  1924 

More or l e s s  e lo n g a te  worms w ith  a smooth s k i n .  An­

t e r i o r  end somewhat s e t  o f f  from the  p o s t e r i o r  end. A ce tab ­

ulum somewhat l a r g e r  than  the  o r a l  s u c k e r .  Pharynx p r e s e n t ,  

esophagus a b s e n t .  I n t e s t i n e s  p a r a l l e l  to s id e s  o f  body, 

r e a c h in g  to n ea r  the  p o s t e r i o r  end o f  the body. T es tes  

numerous, l y i n g  between the i n t e s t i n a l  c r u r a ,  and f i l l i n g  

most o f  th e  space  from near  the ovary to near  the p o s t e r i o r  

end .  C i r r u s  pouch a b s e n t .  Seminal v e s i c l e  l a r g e ,  u t e ru s  

s h o r t .  V i t e l l a r i a  v/ell deve loped ,  composed o f  numerous 

f o l l i c l e s ,  ex te n d in g  from the p o s t e r i o r  end to the  a c e t a b ­

ulum, l y i n g  d o r s a l ,  l a t e r a l ,  and v e n t r a l  to the c r u r a .  

G e n i t a l  pore  median,  nea r  the pharynx. L a u r e r ' s  cana l  

p r e s e n t .  Eggs l a r g e ,  b u t  few in  number.

P a r a s i t e s  o f  b i r d s .
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Genua Orchipedum Braun, 1908 

Since t h i s  i s  the  on ly  genus in  the  f a m i ly ,  i t  w i l l  

n o t  be n e c e s s a r y  to r e p e a t  the d e s c r i p t i o n .

Type s p e c i e s :  ()• t r a c h e i c o l a . Braun,  1901

Orchipedum t r a c h e i c o l a  Braun,  1901 

H os t :  Oidemia fu sca  (Trachea)

L o c a l i t y :  Europe

R e fe re n c e :  18

Family PHILOPHTHALMIBAE Looss,  1899 

Medium s i z e d ,  m uscu lar  f l u k e s ,  w i th  unspined skin^

Suckers s t r o n g l y  deve loped .  Pharynx l a r g e r  than the  o r a l

s u c k e r .  Esophagus v e ry  s h o r t .  T e s te s  c lo se  t o g e t h e r ,  and

one behind th e  o th e r  in  the  p o s t e r i o r  end o f  the body.

C i r r u s  pouch w el l  d ev e loped ,  e lo n g a te .  Ovary l y in g  in

f r o n t  of  the t e s t e s .  C o i ls  of  the  u t e ru s  numerous, r e a c h in g

a n t e r i o r  to the ace tabu lum . V i t e l l a r i a  l a t e r a l .  G en i ta l

pore l y i n g  in  f r o n t  o f  the ace tabu lum . L a u r e r ' s  cana l  p re -

e n t .  Eggs l a r g e ,  c o n t a in i n g  a developed m irac id ium .

These forms a r e  e c t o p a r a s i t i c , and a r e  found in  the 
eye ,  b o rd e r  o f  the c lo aca  e t c . ,  o f  b i r d s .

Genus Ph i loph tha lm us  Looss,  1899 

With the  c h a r a c t e r s  of  the f a m i ly .  C i r ru s  pouch and
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vag ina  v e r y  lo n g ,  r e a c h i n g  p o s t e r i o r  to the ace tabu lum . 

V i t e l l a r i a  always in  the  shape o f  a s im ple  tu b e ,  l y in g  

l a t e r a l  to the  c r u r a ,  and p a s s in g  mesiad in  the r e g io n  o f  

the  o v a ry .

Type s p e c i e s :  P. pa lpebrarum  Looss ,  1899

Ph i loph tha lm us  a n a t in u s  Sugimoto, 1928 

H os t :  Anas p la ty rhynohos

L o c a l i t y :  Formosa

R e fe re n c e :  123

Family CYCLOCOELIDAE Kossack, 1911 

E n d o p a r a s i t i c  t rem atodes  w ith  l a r g e  to middle s i z e d ,  

m uscular  b o d i e s .  Kouth opening te rm in a l  or sub t e rm i n a l ,  

su rrounded  by a m uscular  s u c k e r ,  u s u a l l y  much reduced ,  

and e n t i r e l y  w an t ing  in  some c a s e s .  Acetabulum r a r e l y  

p r e s e n t ,  pharynx l a r g e ,  m uscu la r ;  esophagus long .  I n t e s t i n ­

a l  c r u r a  s im p le  or  p o s s e s s in g  i n t e r n a l  caeca ,  anastomosing  

in  the  p o s t e r i o r  end of  the  body. E xcre to ry  b la d d e r  between 

p o s t e r i o r  i n t e s t i n a l  a r c h  and end o f  body with  median dorso -  

t e rm in a l  p o re .  G e n i t a l  pore median, u s u a l l y  v e n t r a l  to p h a r ­

ynx. C o p u la t io n  organs p r e s e n t ,  well  developed;  seminal  

v e s i c l e  in  c i r r u s  pouch. V i t e l l a r i a  in  g en e ra l  l y i n g  between 

body w a l l  and i n t e s t i n a l  c r u r a ,  sometimes su r ro u n d in g  the 

l a t t e r .  G e n i t a l  g lands  between i n t e s t i n a l  c r u r a ,  s im ple  or 

lo b e d ,  forming the p o in t s  o f  a t r i a n g l e ,  or in  a s t r a i g h t
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l i n e *  L a u r e r ' s  c a n a l  w an ting ;  recep tabulum  seminis  p r e s e n t .

U terus  s t r o n g l y  d ev e lo p ed ,  l y in g  in  more or l e s s  r e g u la r  

f o ld s  between i n t e s t i n a l  c ru ra  over ?/hich they sometimes 

ex tend ;  u s u a l l y  f i l l i n g  e n t i r e  space between c r u r a .  Eggs 

numerous, w i th o u t  p o la r  f i l a m e n t ,  u s u a l l y  c o n ta in in g  well  

developed m i r a c i d i a  w i th  c h a r a c t e r i s t i c  double eye s p o t s .

P a r a s i t i c  in  body c a v i t y ,  l u n g s ,  t r a c h e a ,  and n a s a l  

c a v i t i e s  o f  w a te r  b i r d s .

Genus Cyclocoelum B randes ,  1892

Medium to l a r g e  t rem atodes  with a m u scu la r ,  somewhat 

f l a t t e n e d  body, somewhat t a p e r in g  a t  the  a n t e r i o r  end, and 

b r o a d ly  rounded a t  the  p o s t e r i o r  end. The mouth opening i s  

t e r m i n a l ,  and i s  surrounded  by a weakly muscular  s u c k e r .

The i n t e s t i n a l  c ru ra  a r e  s im p le ,  anastomosing  a t  the  pos­

t e r i o r  end.  The g e n i t a l  pore u s u a l l y  l i e s  a t  the h e ig h t  o f  

the a n t e r i o r  b o rd e r  o f  the pharynx.  The c i r r u s  pouch i s

r e l a t i v e l y  s m a l l ,  l y i n g  to the s id e  o f  the esophagus, and 

sometimes r e a c h in g  p o s t e r i o r  to the i n t e s t i n a l  c r u r a .  The 

c i r r u s  i s  small  and c y l i n d r i c a l .  The v i t e l l a r i a  l i e  l a t e r a l  

to the  i n t e s t i n a l  c r u r a ,  they  a r e  composed of  numerous sm all  

f o l l i c l e s ,  e x te n d in g  from the  re g io n  o f  the b i f u r c a t i o n  of  

the i n t e s t i n e  to the  e x c re to r y  b l a d d e r .  The e x c re to ry
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b l a d d e r  i s  t y p i c a l  o f  the  f am i ly .  The sex g lands  form a 

t r i a n g l e  in  the  p o s t e r i o r  lo c p  o f  the  i n t e s t i n e ,  the  t e s t e s  

u s u a l l y  l a r g e r  than  the  ovary .  The t e s t e s  a r e  e n t i r e  or 

on ly  s l i g h t l y  lo b e d .  The u t e r u s  f i l l s  p r a c t i c a l l y  the e n t i r e  

space  bounded by th e  i n t e s t i n e ,  the  c o i l s  be ing  more or l e s s  

r e g u l a r .  The sex  g lands  a r e  in  some cases  s e p a ra te d  by fo ld s  

o f  the  u t e r u s .  The eggs a r e  t h i c k  s h e l l e d ,  and c o n ta in  

m i r a c i d i a  when d e p o s i t e d .

Type s p e c i e s :  £ .  m u ta b i le  (Zeder ,  1800)

Cyolocoelum a r o u a t u s  (Brandes ,  1892)

H ost :  Bucephala o l a n g u l a , Kergua a l b e l l u s

L o c a l i t y :  Europe

R e fe ren ce :  46,  49,  161

Cyolocoelum co e lo n o tu s  Witenberg ,  1926 

Host:  Nyroca f e r i n a

L o c a l i t y :  Europe

R e fe re n c e :  46, 161

Cycloclelum l a e v i g a t u s  Kossack, 1911

H ost:  Nyroca f u l i g u l a , Oidemia f u a e a , 0. n i g r a ,

Somateria  m o l l i s s i m a , Clangula hyemalis  

L o c a l i t y :  Europe

R e fe re n ce :  46, 49, 161

Cyolocoelum pseudomicrostomum H arrah ,  19 22
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H os t :  "wild duck"

L o c a l i t y :  North America and Europe (This s p e c ie s  has

been taken  from the body c a v i t y  o f  the coot  a t  V/intergreen 

Lake)

R e fe re n c e :  34,  46, 125

Oyclocoelum ro b u s tu 3  ( S t o s s i o h ,  1902)

H os t i  Nyroca f u l i g u l a  

L o c a l i t y :  Europe

R e fe re n c e :  46 ,  49 ,  126, 161

Genus Typhlocoelum S t o s s i c h ,  1902 

Synonym: Typhlultimum W itenberg ,  1924; T racheoph ilus

S k r j a b i n ,  1913.

With the  c h a r a c t e r s  o f  the  f am i ly .  Medium to l a r g e  

t rem a todes  w i th  a v e ry  m uscular  body, f l a t t e n e d ,  and b ro ad ­

l y  rounded a t  e i t h e r  end. The mouth opening i s  s u b te rm in a l ,  

may o r  may no t  be surrounded by a weak s u c k e r .  There i s  

o f t e n  a sm all  t o n g u e - l i k e  p r o j e c t i o n  a n t e r i o r  to the  mouth 

open ing .  A sm all  v e n t r a l  su ck e r  may be p r e s e n t .  The pharynx 

i s  m u s c u la r ,  th e  esophagus be ing  v e ry  s h o r t .  The i n t e s t i n a l  

c r u r a  have d i v e r t i c u l a e  from the  in n e r  b o r d e r ,  they a n a s t o ­

mose a t  the  p o s t e r i o r  end. The t e s t e s  may be s t r o n g l y  lobed 

or e n t i r e .  V i t e l l a r i a  l a t e r a l ,  ex tend ing  d o r s a l  and v e n t r a l
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o f  the  c r u r a .  The e x c r e t o r y  b la d d e r  i s  s i m i l a r  to 

Cycloooelum. The c o i l s  o f  the  u t e ru s  a r e  v e ry  heavy,  

e n t i r e l y  f i l l i n g  the  a v a i l a b l e  space w i th in  the c r u r a .

Eggs y e l lo w ,  c o n t a in i n g  a mature m irac id ium .

Type s p e c i e s :  Typlocoelum cucumerinum(R u d o lp h i . 1®09)

Typhlocoelum cucumerinum (Rudolph i ,  1809)

H o s t :  Anas p l a t y r h y n c h o s . Oidemia f u s c a , Nyroca f u l i g u l a ,

may i T a . Som ate r ia  m o l l l s s i m a . Olangula hyemalis , Mergus 

a l b e l l u s . M. s e r r a t o r .

L o c a l i t y :  Worth America ,  South America, Europe

R efe re n ce :  46,  49, 71, 126, 161

Typhlocoelum cymbium B i e s i n g ,  1850

H os t :  Anas p l a t y r h y n c h o s , Wyroca a f f l n i s , Spa tu la

o l y p e a t a . Anas r u b r i p e s , Podylymbus p o d ic e p s , L a f i l a  a c u t a , 

L o c a l i t y :  Worth America,  South America, Japan ,  Europe.

R e fe re n ce :  46 ,  49 ,  71, 126, 131, 161.

Genus Ophthalmophagua S t o s s i c h ,  1902 

Synonyms: Hyptiasmus Z ossack ,  1911; Spanometra Zossack,

1911; Transcoelum W itenberg ,  1926

Body f l a t t e n e d ,  m u scu la r ,  the ends rounded.  Pharynx 

w e l l  d ev e lo p ed ,  the i n t e s t i n e s  s im p le ,  unbranched.  The 

g e n i t a l  pore l i e s  v e n t r a l  abou t  mid-way o f  the  pharynx. The 

c i r r u s  pouch reac h es  p o s t e r i o r  a s h o r t  d i s t a n c e  behind the 

c r u r a .  The v i t e l l a r i a  l i e  l a t e r a l  to the i n t e s t i n e s ,  and
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surround them d o r s a l  and v e n t r a l ,  they  reach  from the b i ­

f u r c a t i o n  to  the  p o s t e r i o r  end o f  the body. The th re e  sex 

g lands  l i e  in  a more or l e s s  s t r a i g h t  l i n e ,  the p o s t e r i o r  

t e s t e s  b e in g  nea r  the  p o s t e r i o r  l i m i t  o f  the  i n t e s t i n a l  

lo o p .  The ovary  i s  somewhat s m a l l e r ,  and between the t e s t e s .  

The c o i l s  o f  the  u t e r u s  extend l a t e r a l  to  the  i n t e s t i n a l  

c r u r a .  The eggs a r e  t h i c k - s h e l l e d ,  y e l lo w ,  and oval in  sh ap e .  

Type s p e c i e s :  0 .  s i n g u l a r i s  S to s s i c h ,  1902

Ophthalmophagus m ass in o i  (W itenberg ,  1926)

H os t :  "wild duck"

L o c a l i t y :  R u ss ia

R e fe re n c e :  161

Family  EUCOTYLIDAE S k r ja b in ,  1924 

Monostomes. Mouth opening s u b te rm in a l .  Pharynx p r e s e n t ,  

esophagus p r e s e n t  or  a b s e n t .  I n t e s t i n a l  c ru ra  r e a c h in g  to 

n ea r  the  p o s t e r i o r  b o rd e r  o f  the body. T es tes  b eh in d ,  

t r a n s v e r s e  t o ,  or  a t  the  same h e ig h t  o f  the ovary ,  l y in g  

l a t e r a l  to the  i n t e s t i n a l  c ru ra  near  the s id e s  o f  the body. 

C i r r u s  pouch a b s e n t .  Uterus in  numerous f o l d s ,  winding 

t r a n s v e r s l y  to n ea r  the  p o s t e r i o r  end o f  the body, a few 

c o i l s  a n t e r i o r  to the  g e n i t a l  p o re .  V i t e l l a r i a  l a t e r a l  to  

the  i n t e s t i n e s .  G e n i t a l  pore behind the  b i f u r c a t i o n  o f  the
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i n t e s t i n e s *  Eggs s m a l l ,  numerous,  w i th o u t  f i l a m e n t s .  

P a r a s i t i c  in  the  k idneys  o f  b i r d s .

Genus Euco ty le  Cohn, 1904 

E lo n g a te d ,  f l a t t e n e d ,  medium s iz ed  monos tomes; a n t e r i o r  

end t r i a n g u l a r  and s e t  o f f  from the  remainder  o f  body by a 

d o r s a l  and v e n t r a l  t r a n s v e r s e  m uscular  r i d g e ;  p o s t e r i o r  end 

rounded* T es te s  o p p o s i t e  each o t h e r ,  e i t h e r  e n t i r e l y  e x t r a -  

c a e c a l ,  p a r t l y  o v e r ly in g  the  caeca ,  or occupying the  e n t i r e  

w id th  o f  the  body v/ith the  median b o rd e r s  touch ing .  Ovary 

l o b a t e ,  p r e t e s t i c u l a r , and to  the  s i d e  o f  the median l i n e .  

Y i t e l l a r i a  e x t r a c a e c a l , commencing immediately p o s t e r i o r  to 

the  t r a n s v e r s e  m uscu lar  r id g e  and ex ten d in g  backward as  f a r  

a s  th e  t e s t e s  or beyond.

Type s p e c i e s ;  E. n e p h r i t i c a  (M ehlis ,  1846) Cohn, 1904

E u co ty le  zakharowi S k r j a b i n ,  1920 

H ost:  Nyrooa f u l i g u l a

L o c a l i t y :  Europe

R efe re n ce :  116

E u c o ty le  w ehri  P r i c e ,  1930

H ost :  Quequerdula d i s o o r s

L o c a l i t y :  North  America

R e fe re n ce :  104
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Family N0TO COTYLIBAE Luhe, 1909 

Small monostomes t a p e r i n g  a t  both  ends ,  p o s t e r i o r  end 

b r o a d ly  rounded ,  a n t e r i o r  s l i g h t l y  more a t t e n u a t e d .  Gener­

a l l y  w i th  rows o f  p a p i l l a e  on the v e n t r a l  s u r f a c e  formed o f  

u n i c e l l u l a r  dermal g la n d s .  Esophagus s h o r t ,  w i thou t  pharynx; 

i n t e s t i n a l  caeca  w i th  s h o r t  d i v e r t i c u l a ,  ex tend ing  e n t i r e  

l e n g t h  o f  body. G e n i t a l  pore median,  except  in  Hudoootyle 

where i t  i s  d i s t i n c t l y  l a t e r a l ,  u s u a l l y  near  o r a l  su c k e r .  

C i r r u s  sac  e l o n g a t e .  T e s te s  sy m m etr ica l ,  e x t r a c a e o a l , near  

p o s t e r i o r  end .  Ovary between t e s t e s .  V i t e l l a r i a  l a t e r a l ,  

a n t e r i o r  to t e s t e s .  U te r in e  c o i l s  between c i r r u s  sac and 

g e n i t a l  g l a n d s ,  t r a n s v e r s e ,  r e g u l a r ,  u s u a l l y  no t  ex tend ing  

o u t s i d e  i n t e s t i n a l  c r u r a .  Eggs small  w ith  long po la r  f i l a ­

ment on each end.

P a r a s i t e s  o f  the  i n t e s t i n e  and caeca o f  b i r d s  and

mammals.

Genus H otoco ty lus  B ie s in g ,  1839 

Body e l o n g a t e ,  b ro a d ly  rounded a t  the p o s t e r i o r  end, 

t a p e r i n g  more a t  the  a n t e r i o r  end. The v e n t r a l  s u r f a c e  t h i c k ­

l y  s e t  w ith  f i n e  s p i n e s .  Three to f i v e  rows o f  v e n t r a l  g lands  

p r e s e n t ,  which a r e  p r o t r u s i b l e .  The vag ina  i s  ve ry  m uscu la r ,  

and i s  a b o u t  h a l f  a s  long as  the  c i r r u s  pouch.

Type s p e c i e s :  N o toco ty lus  a t t e n u a t u s  (Rudolphi ,  1809)
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N o to co ty lu a  a t t e r m a t u s  (R udolph i ,  1809)

H031 : Anas p l a ty r h y n c h o s . A. p e n e lo p e . A. o r e c c a ,

A. a c u ta  , C langula  h y e m a i l s , Spa tu la  c l y p e a t a . Mergus 

m e r g a n s e r . Som ate r ia  m o l l i3  3lma. and a number o f  o th e r  

b i r d s  i n c l u d i n g  ch ickens  and g e e s e .

L o c a l i t y :  Europe

R e fe re n c e :  45, 49,  65, 96

N o to co ty lu s  a e g y p t i a c u s  (Odhner, 1905)

H ost :  Anas p la ty rhynchos

L o c a l i t y :  Egypt

R e fe re n c e :  95

N o toco ty lu s  s e i n i t a  Fuhrmann, 1919

H ost :  Anas p l a t y r h y n c h o s , A. querquedula

L o c a l i t y :  Europe

R e fe re n ce :  31

No t o c o t y l u s  u rb a n e n s i s  (C o r t ,  1914)

Host:  D a f i l a  a c u t a , Aix s p o n sa , F iber  z i b e th i c u s  ,

Anas p la ty rh y n ch o s

L o c a l i t y :  North America

R e fe re n c e :  34, p r e s e n t  paper

Genus C a ta t r o p i s  Cdhner, 1905 

Body e l o n g a te ,  a n t e r i o r  and p o s t e r i o r  ends u s u a l l y  

e q u a l l y  rounded .  A n t e r io r  h a l f  o f  v e n t r a l  s u r f a c e  covered
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w ith  t h r e e  rows o f  n o n - p r o t r u s i b l e  p a p i l l a e ;  median row 

s e t  on a r i d g e  or k e e l ;  l a t e r a l  rows each c o n ta in in g  e i s ’h t  

to tw elve  g la n d s .  Vagina s t r o n g l y  deve loped ,  u s u a l l y  as  

long  a s  c i r r u s  pouch.

Type s p e c i e s :  C a t a t r o p i s  v e r ru c o sa  ( F r o e l i c h ,  1789)

O a t a t r o p i s  v e r ru c o s a  ( P r o e l i c h ,  1789)

H os t :  Anas p l a t y r h y n c h o s , Somateria  m o l l i s s im a  , Mergus

s e r r a t o r  , Bucephala c l a n g u l a , Clangula  h y e m a i l s . Oidemia 

n i g r a . as  wel l  as  ch ickens  and gee3e.

L o c a l i t y :  Europe

R e fe re n c e :  49, 65

Genus Paramonos tomum Luhe , 1909 

Body compressed,  egg shaped ,  g r e a t e s t  b rea d th  a l i t t l e  

caudad from middle  o f  body, p o s t e r i o r  end b ro ad ly  rounded, 

a n t e r i o r  t a p e r i n g  and p o in te d ;  a n t e r i o r  h a l f  of  v e n t r a l  

s u r f a c e  t h i c k  s e t  w i th  s h o r t  heavy s p in e s .  V e n t r a l  g lands  

a b s e n t .  C i r ru s  pouoh weakly m uscu la r .  Vagina u s u a l l y  one-

h a l f  l e n g th  o f  c i r r u s  pouch.

Type s p e c i e s :  P. a lveatum (M ehlis ,  1846)

Paramonostomum a lveatum  (M ehlis ,  1846)

H o s t :  Oidemia f u s c a , Nyroca m a r i l a , Clangula hyemails

Som ateria  m o l l i s s i m a , Anser a n s e r ,  Branta  b e r n i c l a ,  Gjrgnua,
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oygnus .

L o c a l i t y :  Europe

R e fe re n ce :  6 ,  49

Family ECHINOSTOUIBA.E D ie t z ,  1910 

Body more or l e s s  e l o n g a te .  A n t e r io r  end with  a c o l l a r ,  

in  the  c e n t e r  o f  which i s  the  mouth opening and o r a l  s u c k e r ,

and on which a r e  the  l a r g e  c o l l a r  s p i n e s ,  the number o f  which 

a r e  c o n s t a n t  f o r  a s p e c i e s .  The sp in e s  may be in  a double or 

s i n g l e  row, or may be d iv ided  in to  two l a t e r a l  f i e l d s .  Skin 

u s u a l l y  sp ined  over a n t e r i o r  h a l f  o f  body. Suckers r a t h e r  

c l o s e  t o g e t h e r .  Acetabulum u s u a l l y  l a r g e r  than o r a l  s u c k e r ,  

and v e ry  m u sc u la r .  Pharynx p r e s e n t .  I n t e s t i n a l  b i f u r c a t i o n  

a n t e r i o r  to v e n t r a l  s u c k e r .  I n t e s t i n a l  c ru ra  reach  to or 

n ea r  p o s t e r i o r  end of  body. E x c re to ry  b ladder  HYrt shaped.

The t e s t e s  l i e  one behind the  o t h e r ,  u s u a l ly  in  the  p o s t e r i o r  

p o r t i o n  o f  the  body. A c i r r u s  pouch u s u a l l y  w ell  deve loped ,  

p laced  d o r s a l  to the  ace tabu lum , g e n i t a l  pore u s u a l l y  j u s t  

a n t e r i o r  to ace tabu lum .  Ovary on or to the r i g h t  o f  the mid­

l i n e ,  im m edia te ly  in  f r o n t  o f  the t e s t e s .  Receptaculum sem- 

i n i s  a b s e n t .  U terus  v a ry in g  i n  e x t e n t ,  u s u a l l y  a n t e r i o r  to 

o v a ry ,  in  t r a n s v e r s e  c o i l s  r e a c h in g  j u s t  a n t e r i o r  to ace tabu lum .
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V i t e l l a r i a  l a t e r a l ,  su r ro u n d in g  c r u r a ,  and o f t e n  re a c h in g

m i d - l i n e  p o s t e r i o r  to the  t e s t e s .  L a u r e r ' s  cana l  p r e s e n t .  

Eggs in  g e n e r a l ,  r a t h e r  l a r g e .

P a r a s i t e s  o f  b i r d s  and mammals.

Genus Schinostoma D ie t z ,  1910 

Medium s i z e  to l a r g e  f l u k e s ,  w ith  body e lo n g a te .  Head 

s p in e s  k id n e y -sh a p e d ,  a r ranged  in  a double row, the  a n t e r i o r  

row n o t  m ee t in g  d o r s a l l y .  A n te r io r  end w ith  numerous body 

s p i n e s .  B i f u r c a t i o n  o f  the  i n t e s t i n e  immediately in  f r o n t  

o f  a c e tab u lu m .  C i r r u s  pouch s m a l l ,  l y in g  f o r  the  most p a r t  

a n t e r i o r  to  the  ace tabu lum .  T es te s  v a r i a b l e  in  shape ,  longe r  

than  w ide ,  and p laced  median ,  one behind the o th e r  in  the 

p o s t e r i o r  h a l f  o f  body .  Ovary s p h e r i c a l  or o v a l ,  median to 

somewhat l a t e r a l ,  a s h o r t  d i s t a n c e  a n t e r i o r  to t e s t e s .  U terus  

w e l l  d ev e lo p ed ,  numerous c o i l s .  V i t e l l a r i a  l a t e r a l ,  r e a c h in g  

a n t e r i o r  t o ,  or  a lm os t  t o ,  ace tabu lum , more e x te n s iv e  pos­

t e r i o r  to t e s t e s ,  r e a c h in g  p o s t e r i o r  end. Eggs l a r g e ,  th i c k  

s h e l l e d •

Type s p e c i e s :  Echinostoma revolutum ( F r o e l i c h ,  1802)

E ch inos  toma revolu tum (E ro e l ic h , '  1802)

H ost :  Anas p l a ty rh y n c h o s , Anas p e n e lo p e , A. querque-

d u l a ,  Nyroca f e r i n a ,  Oidemia n i g r a , and a number o f  o th e r

b i r d s  and mammals, i n c lu d in g  man.
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l o c a l i t y :  Cosmopolitan

R e fe re n c e :  7 ,  25, 42

Genus Ech ino paryphium D ie t z ,  1910 

Body s m a l l .  Head s p in e s  k id n ey -sh ap ed ,  in  a double row, 

a n t e r i o r  row no t  m eet ing  d o r s a l l y .  A n te r io r  end o f  body

s p in e d .  Acetabulum on a n t e r i o r  b o rd e r  o f  second body t h i r d .  

B i f u r c a t i o n  o f  i n t e s t i n e s  immediately in  f ro n t  of  acetabulum. 

T e s te s  long  o v a l ,  one behind the  o th e r  in  p o s t e r i o r  body 

h a l f .  C i r ru s  pouch d o r s a l  to ace tabu lum . Ovary s p h e r i c a l ,  

median or  s l i g h t l y  l a t e r a l ,  immediately  a n t e r i o r  to t e s t e s .  

U te ru s  s h o r t .  V i t e l l a r i a  l a t e r a l ,  no t  reach in g  a n t e r i o r  as  

f a r  a s  ace tabu lum .  Eggs r e l a t i v e l y  l a r g e .

Type s p e c i e s :  E. e leg an s  (Looss,  1850)

Eohlnoparyphlum b ac u lu s  (D ie s in g ,  1850)

H ost:  Mergus a l b e l l u s  , Nyroca m a r i l a , Bucephala c la n g u la  .

S p a tu la  c l y p e a t a , Oidemia f u s c a , Colymbus a r c t i c u s .

L o c a l i t y :  Europe

R efe re n ce :  25

Ech inoparyphium paraulum ( D i e t z ,  1909)

H os t :  Anas p l a ty r h y n c h o s , Anas p e n e lo p e , and a l s o

g e e s e ,  swans, and g reb es .

L o c a l i t y :  Europe

R e fe re n ce :  11 ,  25, 121, 122
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Eohinoparyphium reourva tum  (v L instow, 1873)

H o s t :  Anas p l a t y r h y n c h o s . Nyroca m a r i l a , N. f u l i g u l a ,

ch ickens  and g r e b e s .

L o c a l i t y :  Europe

R e fe re n c e :  9 ,  33, 76, 77

Genus S tephanoprora  Odhner, 1910 

Synonyms: M o l i f e r  D i e t z .  1909; Mesorchis D ie t z .  1909;

C i r ru s  pouch p r e s e n t ,  no t  r e a c h in g  p o s t e r i o r l y  to middle 

o f  a ce tab u lu m ,  c o n t a in i n g  a s h o r t ,  bu t  muscular  c i r r u s .  22- 

26 head s p in e s  p r e s e n t .  Pars  p r o s t a t i c a  p r e s e n t .

Type s p e c i e s :  _S. d e n t i c u l a t a  (Hudolphi,  1802)

S tephanopro ra  sp in o s a  Odhner, 1910

H ost :  G la u c io n e t ta  c la n g u la  am e r ic a n a , and a number

o f  g r e b e s .

L o c a l i t y :  Europe,  North America

R e fe re n ce :  25, 97

Genus E im as th la  B i e t z ,  1909 

Head s p in e s  in  a con t inuous  row, w ith  29-31 s p i n e s .  

V i t e l l a r i a  r e a c h in g  from near  the p o s t e r i o r  end to near  

th e  c i r r u s  pouch. A n te r io r  p o r t i o n  o f  body o f  normal l e n g t h .

Eggs w ith o u t  f i l a m e n t s .

Type s p e c i e s :  H. rh igedana  D ie t z ,  1909
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H im as tha la  e lo n g a ta  L in to n ,  1928 

Host:  Oidemia d e g lan d i

L o c a l i t y :  North America

R e fe re n ce :  59

Genua Heteroechinoatomum Odhner, 1910 

S im i la r  to  the  above.  C i r ru s  pouch m odera te ly  d e v e l ­

oped. 20 or 22 head s p i n e s .

Type s p e c i e s :  H. mordax (Looss ,  1899)

Odhner has  taken  a s p e c ie s  from Mergus merganser in  

Sweden f o r  which he has  g iven  no s p e c i f i c  name.

Genus Hypoderaeum D ie t z ,  1909 

Middle s i z e d ,  e longated  f l u k e s .  Head sp in e s  well  

d ev e lo p ed ,  a r ran g ed  in  a double row, the o u te r  one not 

m ee t ing  d o r s a l l y .  A n te r io r  end o f  body sp in e d .  Acetabulum 

l a r g e ,  n ea r  o r a l  s u c k e r .  T es te s  e lo n g a te ,  e n t i r e ,  l y in g  

j u s t  back o f  the  middle o f  the  body. C i r ru s  pouch re a c h in g  

p o s t e r i o r  to ace tabu lum .  Uterus  long .  V i t e l l a r i a  l a t e r a l ,  

r e a c h in g  a n t e r i o r  to ace tabu lum .

Type s p e c i e s :  H. conoideum (Bloch, 1782)

Hypoderaeum conoideum (Bloch, 1782)

H os t :  Anas p l a ty r h y n c h o s , A. q u e rq u ed u la , Nyroca

m a r i l a ,  S p a tu la  o l y p e a t a , Mergus m erg a n se r , and a l s o  from 

c h i c k e n s ,  g e e s e ,  and g r e b e s .
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L o c a l i t y :  Europe

R e fe re n c e :  25, 75

Family PSIL0ST0MIBAE Odhner, 1913 

Body no t  e s p e c i a l l y  f l a t t e n e d ,  and in  r e l a t i o n  to i t s  

shape and d i a m e t e r ,  ve ry  v a r i a b l e  in  l e n g t h ,  v a ry in g  from 

.5 to  8 mm. Skin smooth or only  s l i g h t l y  sp in e d .  P repharynx,  

pharynx ,  and esophagus p r e s e n t .  B i f u r c a t i o n  of  the i n t e s t i n e  

a l i t t l e  a n t e r i o r  to the  ace tabulum . Oral sucker  u s u a l ly  

s l i g h t l y  s u b te r m in a l .  The acetabulum l a r g e r  and more power­

f u l  than the o r a l  s u c k e r ,  and r a t h e r  n ea r  i t .  I n t e s t i n a l  

c r u r a  r e a c h in g  to  or n e a r l y  to the p o s t e r i o r  end. E x c re to ry  

b la d d e r  nY" shaped ,  the e x c re to ry  system c o n s i s t i n g  o f  a 

subcu taneous  network of c o l l e c t i n g  tubu le s  and a l a r g e  s inus  

in  the r e g io n  o f  the  ace tabu lum . Tes tes  in  p o s t e r i o r  h a l f  o f  

body, one behind the  o th e r  or s l i g h t l y  t r a n s v e r s e .  The ovary 

l i e s  j u s t  a n t e r i o r  to the t e s t e s ,  and i s  e i t i e r  median or 

s l i g h t l y  to  the r i g h t  o f  the  m i d - l i n e .

P a r a s i t e  in  the  i n t e s t i n e  o f  b i r d s .

Genus P s i l o s t o m u m  L o o s s ,  1899 

More o r  l e s s  e l o n g a t e d ,  r o u n d e d  p o s t e r i o r l y .  S k in  

s m o o t h .  A c e t a b u l u m  n e a r  t h e  a n t e r i o r  e n d ,  v e r y  p o w e r f u l .  

E s o p h a g u s  s h o r t .  S u b c u t a n e o u s  n e t w o r k  o f  e x c r e t o r y  s y s t e m
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v e ry  w e l l  developed in  a n t e r i o r  r e g io n .  C i r ru s  pouch d o r s a l  

to ac e ta b u lu m ,  sem inal  v e s i c l e  l y in g  behind the ace tabulum , 

and d iv id e d  in to  two p a r t s .  Pars  p r o s t a t i c a  a b s e n t .  C i r ru s  

long and w e l l  d ev e loped .  Ovary median, l y in g  j u s t  p o s t e r i o r  

to the  ac e tab u lu m .  U terus  m o dera te ly  lo n g .  Female g e n i t a l  

pore p rov ided  w ith  s p h i n c t e r .  V i t e l l a r i a  l y in g  l a t e r a l  and 

v e n t r a l  to  the  c r u r a .  G en i ta l  pore somewhat a n t e r i o r  to 

ace tab u lu m .

Type s p e c i e s :  Psilostomum b r e v i o o l l e  (C re p l in ,  182S)

Psilostomum b r e v i c o l l e  ( C r e p l in ,  1829)

H ost :  Kaematopus o s t r a l e g u s . Oidemia n i g r a . Clangula

hyem alis  ( I n t e s t i n e )

L o c a l i t y :  Europe

R e fe re n c e :  18 ,  99

Genus Psilochasmus Luhe, 1909 

Very s i m i l a r  to the  l a s t  genus .  Moderately  f l a t t e n e d ,  

a n t e r i o r  body and esophagus lo n g ,  p o s t e r i o r  end p o in te d .

Crura  and v i t e l l a r i a  ending s h o r t l y  b e fo re  the end o f  the

body. E x c re to ry  system beg inn ing  from a s in u s  near  the 

ace ta b u lu m ,  and a cutaneous network.  C i r ru s  pouch m u s c u la r . 

Seminal v e s i c l e  r e a c h in g  to the p o s t e r i o r  end o f  the a c e t a b ­

ulum; two p a r t e d .  C i r ru s  long and curved.  V i t e l l a r i a  composed 

o f  numerous sm all  f o l l i c l e s ,  su r round ing  i n t e s t i n a l  c r u r a .
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Type s p e c i e s :  P. oxyurus ( C r e p l in ,  1825)

Psi lochasm us  oxyurus ( C r e p l i n ,  1825)

H os t :  Nyroca m a r i l a . N. f u l i g u l a . Oidemia n i g r a .

Tadorna t a d o r n a . Bucephala c l a n g u l a . Clangula hyemails  . 

L o c a l i t y :  Europe

R e fe re n ce :  18,  99

Psi lochasm us l e c i t h o s u s  O t t e ,  1926 

H ost :  Anas p la ty rh y n ch o s

L o c a l i t y :  L e t t l a n d

R efe re n ce :  123

Ps i lochasm us  l o n g i c i r r a t u s  S k r j a b in ,  1913 

H os t :  Nyroca nyroca

L o c a l i t y :  Europe

R e fe re n c e :  114

Genus P s i lo t r e m a  Odhner, 1913 

Body rounded .  Acetabulum l y in g  in  the second body

f o u r t h .  Spines  p r e s e n t ,  bu t  re ac h in g  a n t e r i o r  end only  on 

the  d o r s a l  s i d e .  Esophagus s h o r t .  E xcre to ry  system as  in 

the  l a s t  genus .  The c i r r u s  pouch s e p a r a t e s  the s inus  in  

f r o n t  o f  the  ace tabu lum . Seminal v e s i c l e  w i thou t  a thick: 

w a l l .  C i r r u s  s h o r t .  Ovary to  r i g h t  of  m i d - l i n e ,  immedia tely  

behind ace tabu lum .  Uterus  v e ry  s h o r t  with  no more than 4-5 

eggs .  G e n i t a l  pore a t  the l e v e l  o f  the middle to p o s t e r i o r

b o rd e r  o f  pharynx.
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Type s p e c i e s :  P. s imlll imum (Muhling, 1898)

P s i lo t r e m a  s im il l im um  (Muhling, 1898)

H os t :  Nyroca nyroca

L o c a l i t y :  Europe

R e fe re n c e :  74, 8 8 , 99

P s i lo t r e m a  s p ic u l ig e ru m  (Muhling, 1898)

H os t :  Nyroca nyroca

L o c a l i t y :  Europe

R e fe re n c e :  8 8 , 99

Genus S pae r id io t rem a  Odhner, 1913 

Body s t r o n g l y  rounded .  Skin smooth, o r a l  sucker  sub­

t e r m i n a l ,  pharynx m uscu la r .  Acetabulum in  or s l i g h t l y  b e ­

hind th e  c e n t e r  o f  the body, very  well  deve loped ,  p r o t ru d i n g .  

Esophagus as  long  as  the pharynx. Crura extend to the  p o s t ­

e r i o r  l i m i t s  o f  the v i t e l l a r i a .  G en i ta l  pore to the  l e f t  

o f  the m i d - l i n e  a t  the l e v e l  o f  the p o s t e r i o r  margin o f  the 

o r a l  3u c k e r .  C i r ru s  pouch c o n ta in s  a seminal  r e c e p t a c l e ,  

p r o s t a t i c  c e l l s  and a p r o t r u s i b l e  c i r r u s .  Testes  behind the 

ace ta b u lu m ,  one behind the o t h e r ,  or  s l i g h t l y  o b l iq u e ,  the 

a n t e r i o r  one b e in g  s l i g h t l y  more d o r s a l .  Ovary s p h e r i c a l  to 

o v i d , m edian ,  in  f r o n t  o f  t e s t e s .  Uterus c o n s i s t s  o f  a few
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c o i l s ,  m o s t ly  i n  f r o n t  o f  ace tabu lum .  V i t e l l a r i a  surround 

i n t e s t i n a l  c r u r a ,  m ee t ing  in  the  m id - l i n e  d o r s a l l y  behind 

the  t e s t e s .

Type s p e c i e s :  S. g lo b u lu s  (Rudolphi ,  1819)

S p a e r id io t re m a  g lo b u lu s  (Rudolph i ,  1819)

H ost :  Nyroca a f f i n i s . N. f u l i g u l a . N. m a r i l a . Anas

a c u t a ,  Mergus m e rg a n s e r . M. 3e r r a t o r . Clangula h y e m a i l s , 

Cygnus c y g n u s . Alca t o r d a . G la u c io n e t ta  c la n g u la  am er ica n a . 

L o c a l i t y :  Europe, Egypt,  North America

R e fe re n c e :  18 ,  65, 99, 106

Family CYATEOCOTYLIDAE Poche, 1925 

Bigenea w i th  d is tome l i k e  body arrangment and s t r i g e i d  

l i k e  s t r u c t u r e .  I t  d i f f e r s  from the S t r i g e id a e  in  t h a t  a 

l a r g e  w e l l  developed c i r r u s  pouch i s  p r e s e n t ,  which co n ta in s  

a sem inal  v e s i c l e ,  pa rs  p r o s t a t i c a  and c i r r u s .  The g e n i t a l

pore i s  p o s t e r i o r .

P a r a s i t e s  o f  r e p t i l e s ,  b i r d s ,  and mammals.

Genus C ya thoco ty le  Muhling, 1896 

C h a ra c te r s  o f  the f am i ly .  Somewhat longer  than wide 

and somewhat f l a t t e n e d .  H o ld fa s t  organs well  developed 

V i t e l l a r i a  l a t e r a l .  E xcre to ry  pore somewhat s u b - t e r m i n a l ,

opening  on the  d o r s a l  s u r f a c e .

Typa s p e c i e s :  p r u s s i c a  Muhling, 1896
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C y a th o co ty le  p r u s s i c a  Muhling ,  1896

H ost :  C langula  hyem alis  ( I n t e s t i n e )

L o c a l i t y :  Europe

R e fe re n c e :  87

Family STRIGEIDAE R a i l l i e t ,  1919 

Body u s u a l l y  d iv id ed  by a c o n s t r i c t i o n  in to  two 

r e g i o n s ,  an a n t e r i o r  b e a r i n g  o h i e f l y  the  s p e c i a l  organs 

fo r  a t t a c h m e n t  and a p o s t e r i o r  u s u a l l y  c o n ta in in g  the 

ma^or p o r t i o n  o f  th e  g e n i t a l i a .  Forebody r e g io n  f l a t t e n e d  

and Incurved  v e n t r a l l y  or cup-shaped .  Hind body r e g io n  

more or l e s s  c y l i n d r i c a l ,  o v i d , or c o n i c a l .  Oral sucker  

t e rm in a l  or s u b t e r m i n a l .  Acetabulum u s u a l l y  p r e s e n t  bu t  

weak. S p e c i a l  organs o f  a t tach m en t  p o s t e r i o r  to a c e t a b ­

ulum and sometimes co v e r in g  the l a t t e r .  I n t e s t i n a l  c ru ra  

w i th o u t  d i v e r t i c u l a ,  u s u a l l y  ex tend ing  to p o s t e r i o r  end 

o f  body. G e n i t a l  pore u s u a l l y  a t  p o s t e r i o r  end and more 

or l e s s  d o r s a l .  C i r r u s  and c i r r u s  pouch u s u a l l y  a b s e n t .  

U te rus  w i th  a few c o i l s  and c o n ta in in g  only a few eggs.  

P a r a s i t e s  o f  f i s h ,  r e p t i l e s ,  b i r d s  and mammals.

Genus Apatemon S z id a t ,  1929 

Small S t r i g e i n a e .  V i t e l l a r i a  always confined  to 

p o s t e r i o r  body, where i t s  g r e a t e s t  l e n g th  l i e s  v e n t r a l .
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A t y p i c a l  neck b ran ch  a b s e n t .  G en i ta l  cone l i t t l e  d i f f e r ­

e n t i a t e d  , and composed o f  parenchymemous body. Bursa a

s im ple  d e p r e s s i o n  w i th o u t  a muscular  s u c k e r - l i k e  s t r u c t u r e .  

Type s p e c i e s :  A. g r a c i l i s  (Rudolphi ,  1819)

Apatemon g r a c i l i s  (Rudo lph i ,  1819)

H os t :  Mergus m e rg a n se r . M. a l b e l l u s  . M. s e n a t o r .

Oidemia f u s c a . Bucephala  c l a n g u l a . Oidemia n i g r a . Anas 

p la ty rh y n c h o s  . Anser a l b i f r o n s . Oolumba l i v i a  ( I n t e s t i n e )  

L o c a l i t y :  Europe

R e fe re n c e :  12, 149, 137

Genu3 O oty lurus  S z i d a t ,  1929

From s m a l l e r  than to medium s ized  S t r i g e i n a e .  V i t e l l a r i a  

con f ined  to  p o s t e r i o r  body, which i t  f i l l s  to the p o s t e r i o r

end .  Bursa  a s im ple  s a c .  A t y p i c a l  g e n i t a l  cone a o s e n t .  A 

b u lb  l i k e  su c k e r  around the  opening.  In a number o f  water

b i r d s .

Type s p e c i e s :  0. co rn u tu s  (Rudolphi ,  1809)

O oty lu rus  co rnu tus  (Rudolphi ,  1809)

H ost :  Anas p l a ty r h y n c h o s , Nyroca m a r i l a , geese and

g r e b e s ,  and o th e r  w a te r  b i r d s .

L o c a l i t y :  E u r o p e

R e f e r e n c e :  1 2 ,  1«37

O o t y l u r u s  e r r a t i c u s  ( R u d o l p h i ,  1809}
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H os t :  Mergus a l b e l l u s  . Colymbus, a r c t l c u s , Uriga a a l g e .

L o c a l i t y :  Europe

R e fe re n c e :  65 ,  137

O oty lu rus  f l a b e l l i f o r m i s  (P a u s t ,  1917)

H o s t :  Anas p l a ty r h y n c h o s . A. r u b r i p e s . Mareca am er icana ,

Querquedula d i s c o r a . N e t t io n  c a r o l i n e n s e . Spatu la  o l y p e a t a . 

G la u c io n e t t a  c l a n g u la  a m e r ic a n a . Nyroca a f f i n l s , N. m a r i l a ,

N. c o l l a r i s .  N. am er ican a ,  N. v a l i s e n i r a .

L o c a l i t y :  America (North)

R e fe re n ce :  151, p r e s e n t  paper

Genus P a r a s t r i g e a  S z i d a t ,  1927 

Middle s i z e d  and l a r g e r  S t r i g e i n a e .  V i t e l l a r i a  extend 

in to  the  f o r e  body. I t  i s  ve ry  much l i k e  the genus S t r ig e a  

b u t  has two v e ry  pronounced appendages on the forebody .

Type s p e c i e s :  P ,  c i n c i n c t a  {Brandes, 1888)

P a r a s t r i g e a  r o b u s t a  S z i d a t ,  1929 

Host:  Anas p la ty rh y n ch o s

L o c a l i t y :  Europe

R e fe re n ce :  137

Family HARMOSfOMIDAE Odhner, 1912 

Subfamily Harmostominae Loos3 , 1900

Small to  medium s iz ed  d is tom es .  Body o v a l ,  e lo n g a te .
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or s p i n d l e  sh a p e ,  oval  in  c ro ss  sec t ion*  Skin spined or 

smooth* Suckers may be e q u a l ,  or e i t h e r  l a r g e r  than the 

o t h e r .  Acetabulum e i t h e r  in  or s l i g h t l y  be fo re  or behind 

the middle  o f  the body. A lim entry  t r a c t  c o n s i s t i n g  o f  an 

o r a l  s u c k e r ,  p repharynx ,  powerful pharynx, very  sh o r t  e so ­

phagus,  and i n t e s t i n a l  c ru ra  which u s u a l ly  reach  to near 

the p o s t e r i o r  end. E x c re to ry  pore near the  p o s t e r i o r  end 

T es tes  in  p o s t e r i o r  body h a l f .  V es icu la  sem in a l i s  u s u a l ly  

p r e s e n t .  O ir ru s  pouch w ith  winding c i r r u s  p r e s e n t .  Ovary 

l y in g  between the  t e s t e s .  Receptaculum seminis  p re sen t

or a b s e n t .  U terus  long and winding. V i t e l l a r i a  l a t e r a l .  

G en i ta l  pore  median, e i t h e r  v e n t r a l  or d o r s a l  a t  or near 

the end o f  the  body. Eggs numerous and 3m all .

In b i r d s  and mammals.

Genus Leuoochloridiomorpha n.  g.

See page 58 fo r  d e s c r i p t i o n .

Type s p e c i e s :  Leuoochloridiomorpha m acrocoty le  n .  sp .

Leucochlor id iomorpha m acrocoty le  n .  sp.

Host:  Anas r u b r ip e s

L o c a l i t y :  North America (Michigan)

Family SCHISTOSO&IDAE Looss,  1899 

Synonyms: Sohis tosom atidae  Poche, 1907; B l l h a r z i i d a e
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Odhner, 1918.

Sexes s e p a r a t e ,  pharynx a b s e n t ,  esophagus s h o r t ,  term­

i n a t i n g  p o s t e r i o r l y  in  a b i f u r c a t i o n  to form i n t e s t i n a l  

b ranches  or caeca which j o i n  c a u d a l ly  a t  the caeca l  union 

to form a s i n g l e ,  s l e n d e r  i n t e s t i n a l  caecum te rm in a t in g  

n ea r  the  p o s t e r i o r  end o f  the  body. Suckers p r e s e n t  or 

a b s e n t ;  ace tabu lum ,  when p r e s e n t ,  cephalad o f  the  g e n i t a l  

p o re ,  ^ody o f  male may be widened caudad o f  acetabulum and 

have the  s i d e s  incurved v e n t r a l l y ,  forming a gynaecophoric  

c an a l  i n  which the  female l i e s .  Tes tes  c o n s i s t  o f  four  or 

more f o l l i c l e s .  O ir ru s  pouch p r e s e n t  or  a b s e n t .  Female 

more s l e n d e r  than  the male .  Ovary e lo n g a te ,  sometimes 

s p i r a l l y  curved , and l y in g  cephalad o f  the caeca l  un ion .  

L a u r e r ' s  c a n a l  p r e s e n t  or  a b s e n t .  V i t e l l a r i a  e x t e n s iv e ,  

ex ten d in g  from the  d i s t a l  po le  o f  the ovary to the p o s t e r i o r  

end o f  the  body. P a r a s i t i c  in  the blood v e s s e l s  o f  b i r d s  

and mammals.

Genus M io ro b i lh a rz ia  P r i c e ,  1929

S ch is to so m in ae .  Male l a r g e r  than fem ale .  Gynaecophoric 

c a n a l  w e l l  deve loped ,  commencing in  f r o n t  o f  the acetabulum . 

Suckers p r e s e n t  in  both  s e x e s .  D ig e s t iv e  t r a c t  s i m i l a r  to 

t h a t  o f  Sch is tosom a. T es tes  18-20 in  number, a r ranged  in  

two i r r e g u l a r  rows in  a n t e r i o r  h a l f  o f  body. G en i ta l  pore
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s i t u a t e d  abou t  midway between acetabulum  and the a n t e r i o r  

t e s t i s .  Female s l e n d e r ,  a lm os t  c y l i n d r i c a l  a n t e r i o r l y ,  

f l a t t e n e d  p o s t e r i o r l y .  Ovary l o o s e l y  s p i r a l ,  s l i g h t l y  p r e -  

e q u a t o r i a l  in  p o s i t i o n .  U terus  long  and c o n ta in in g  a s i n g l e  

egg. V i t e l l a r i a  occupy abou t  o n e - h a l f  o f  body l e n g th .  Larva 

unknown or u n rec o g n ized .

Type s p e c i e s :  M. c h a p in i  P r i c e ,  1929

M io r o b i lh a r z i a  c h a p in i  P r i c e ,  1929 

H ost:  M a r i l a  a f f i n i s

L o c a l i t y :  North America

R e fe re n ce :  103

Genus B l l h a r z i e l l a  Looss,  1899'1'

B i l h a r z i e l l i n a e . Both sexes with  the p o s t e r i o r  p a r t  o f

the  body d i s t i n c t l y  f l a t t e n e d .  Female s h o r t e r  than the male.  

I n t e s t i n a l  caeca u n i te d  p o s t e r i o r l y  a t  or near  equa to r  o f  

body. Common caecum lo n g ,  w i th o u t  l a t e r a l  b ran ch e s ,  and ex­

t e n d in g  in  a z igzag  manner to  p o s t e r i o r  end o f  body. Male

g e n i t a l  opening s i t u a t e d  a t  l e f t  s id e  o f  body a c o n s id e ra b le  

d i s t a n c e  caudad o f  ace tabu lum . C i r ru s  pouch p r e s e n t ,  oon-

1 .  Since t h i s  m anuscr ip t  was prepared McLeod ( J o u r .  P a r a s i t o l .  
23:456-466) has d esc r ib ed  a new s p e c ie s  o f  Schistosome 
( P a e u d o b i l h a r z i e l l a  querquedulae  n .  s p . ) from Tuerquedula 
d i s c o r s ” i n  Ganada'7“  This genus is  q u i te  s i m i l a r  to B l l h a r z i e l l a . 
d i f f e r i n g  c h i e f l y  in  the r e l a t i v e  le n g th  o f  the a n t e r i o r  and 
p o s t e r i o r  body r e g io n .  McLeod would t r a n s f e r  B. yokogawaj to 
P seu d o b i l h a r z i e l l a . The genus P se u d o b l lh a rz ie T la  was desc r ib ed  
by Ejsmont in  1929.
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t a i n i n g  th e  p r o s t a t e  and the  e j a c u l a t o r y  d u c t .  Seminal 

v e s i c l e  long and f r e e  in  th e  parenchyma. Testes  about  110 

in  number,  in  p o s t e r i o r  p a r t  o f  body on eaoh s id e  o f  the 

common caecum. Female g e n i t a l  opening immediately p o s t e r i o r  

to ace tabu lum . U terus  s h o r t  c o n ta in in g  a s i n g l e  egg. V i t ­

e l l a r i a  s i t u a t e d  on each s id e  o f  the  common caecum. Egg 

e lo n g a te d  a n t e r i o r l y ,  en la rged  and provided with  a small  

s p in e  p o s t e r i o r l y .

Type s p e c i e s :  B. p o lo n lc a  (Kowalewski, 1895)

B l l h a r z i e l l a  p o lo n ic a  (Kowalewski, 1895)

Host:  Anas p la ty r h y n c h o s . Querquedula q u e rq u ed u la .

N e t t i o n  c r e c c a . D a f i l a  a c u t a ,  F u l ig u la  f u l i g u l a . Nyroca 

le u c o p h th a lm a . Ardea c in e r e a  and Cygnus o l o r .

L o c a l i t y :  Europe and North America

R efe rence :  18, 10.3, 136, 137

B i l h a r z i e l l a  yokogawal O iso ,  1927

Host :  Anas p la ty rhynchos

L o c a l i t y :  Formosa

R efe re n ce :  6 , 103

Genus D e n d r l t o b i l h a r z i e  S k r jab in  and Zakharow, 1920 

B i l h a r z i e l l i n a e .  Body o f  both  sexes e lo n g a te d .  C u t i c l e  

w i th o u t  s p in e s  or t u b e r c u l e s .  Suckers a b s e n t .  D ig e s t iv e
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system s i m i l a r  to t h a t  in  B i l h a r z i e l l a , common caecum Io n s ,  

z ig z a g ,  and p rov ided  w i th  s h o r t ,  c lub-shaped or branched 

l a t e r a l  c a e c a .  G e n i t a l  pore o f  male i n  a n t e r i o r  p a r t  of  

body and to the l e f t  o f  the  median l i n e .  Tes tes  numerous 

s i t u a t e d  on each s i d e  o f  the  common caecum and ex tend ing  

from the  c a e c a l  un ion  to the  p o s t e r i o r  end o f  body. Ovary 

s p i r a l  and s i t u a t e d  between the caeca l  b ran ch e s .  V i t e l l i n e  

f o l l i c l e s  numerous, s i t u a t e d  a long  the course o f  the  common 

caecum.

Type s p e c i e s :  D. p u lv e ru le n ta  (Braun, 1901)

D e n d r i t o b i l h a r z i a  p u lv e ru l e n t a  (Braun, 1901)

H ost:  Anas p l a ty rh y n c h o s . Querquedula q u e rq u ed u la .

L o c a l i t y :  A f r i c a ,  and Europe

R efe re n ce :  18, 65, 103

Genus T r i c h o b i l h a r z i a  Skr jab in  and Zakarow, 1920

B i l h a r z i e l l i n a e .  Body s le n d e r  and d iv ided  in to  two po r ­

t i o n s ;  the  a n t e r i o r  wider p o r t i o n  separa ted  from the p o s t e r i o r  

t h r e a d l i k e  p o r t i o n  by a s l i g h t  d i l a t i o n .  Oral sucker  sm a l le r

than  ac e tabu lum .  Gynaecophoric cana l  a b s e n t .  C i r ru s  pouch 

and sem ina l  v e s i c l e  p r e s e n t .  T es tes  numerous and s i t u a t e d  

in  p o s t e r i o r  p o r t i o n  o f  body. Female unknown.

Type s p e c i e s :  T. kossarewi S k r jab in  and Zakarow, 1920
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T r l c h o b i l h a r z i a  kossa rew i  S k r ja b in  and Zakarow, 1920 

H os t :  Querquedula querquedula

L o c a l i t y :  Europe

R e fe re n c e :  103

Genus G ig a n to b i lh a rz i a  Odhner, 1910 

B i l h a r z i e l l i n a e . Female c y l i n d r i c a l  and s h o r t e r  than 

the  m a le .  P o s t e r i o r  e x t re m i ty  o f  bo th  sexes provided with 

l a t e r a l  l o b e l i k e  p r o j e c t i o n s .  C u t ic le  w ithout  sp in e s  or 

t u b e r c u l e s .  Suckers a b s e n t .  Gynaecophoric cenal  reduced to 

a s h o r t  g roove ,  s i t u a t e d  in  a n t e r i o r  p a r t  o f  body. D ig es t iv e  

system s i m i l a r  to  t h a t  of  B i l h a r z i e l l a . Testes  o r i g i n a t e  

caudad o f  gynaecophoric  cana l  and extend to p o s t e r i o r  end 

of  body. C i r ru s  pouch a b s e n t .  G en i ta l  pore s i t u a t e d  a t  

a n t e r i o r  end of gynaecophoric  cana l  and s l i g h t l y  to the l e f t  

o f  the median l i n e .  Ovary m odera te ly  long and s p i r a l .  V i t ­

e l l i n e  f o l l i c l e s  occupy about n ine  te n th s  o f  body l e n g th .  

U te rus  s h o r t  and c o n ta in in g  a s in g l e  egg.

Type s p e c i e s :  _G. a c o ty le a  Odhner, 1910

Gigantob i l h a r z i a  monocotylea S z id a t ,  1930

H ost :  Larus r id lb u n d u s ,  Anas p la tyrhynchos

L o c a l i t y :  Europe

R e fe re n ce :  139
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In  th e  fo l lo w in g  l i s t s , the trematodes t h a t  have been 

reco rded  from ducks o c c u r r in g  in  North America a re  arranged 

by h o s t .

Anas p la ty rh y n ch o s  p la ty rhynchos  and A. p la ty rhynchos  

( d o m e s t i c )

Zygocoty le  l unatum p . 9 , 67 

P l a g i o r c h i s  p o ta n in i  p. 71 

Prosthogonimus a n a t in u a  p .  19, 72 

Prosthogonimus h o r i u c h i i  p .  73 

Prosthogonimus m acrorch is  p. 14, 73 

Prosthogonimus r u d o lp h i i  p .  l a ,  73 

Pros thogonimus s k r j a b i n i  p.  73 

Prosthogonimus p e l lu c id u s  p.  84 

Schistogonimus r a r u s  p.  74 

O p is th o rch i s  geminus p. 7$

O p i s t h o r c h i s  s i m u l a n s  p . 76 

Amphimerus  e l o n g a t u s  p .  24, 77 

M e t o r c h i s  z a n t h o s o m u s  p .  7 8  

h e v i n s e n i e l l a  p e l l u c i d a  p .  3 5  

P h i l o p h t h a l m u s  a n a t i n u s  p .  87, 88 

T y p h l o c o e lu m  cymbium p .  39, 92 

T y p h l o c o e lu m  cucum er inum  p .  39, 92 

N o t o o o t y l u s  a t t e n u a t u s  p .  96 

N o t o c o t y l u s  a e g y p t i a c u s  p . 96
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N o tooo ty lu s  s e i n l t a  p .  96 

N otoco ty lus  u rb an en s ls  p. 47 t 96 

O a t a t r o p i s  v e r ru co sa  p. 97 

Eohlnoatoma revolutum p. 4 9 , 99 

Eohinoparyphlum paraulum p .  100 

Echinoparyphium recurvaturn p. 101 

Hypoderaeum conoideum p .  102 

Psilochasmus l e c l t h o s u s  p. 105 

Apatemon g r a c i l i s  p. 109 

Coty lu rus  f l a b e l l i f o r m i s  p .  5 3 , 110 

P a r a s t r i g e a  r o b r s t a  p. 110 

B i l h a r z i e l l a  p o lo n ica  p.  114 

D e n d r i t o b i l h a r z i a  p u lv e ru le n ta  p. 115 

G rigan tob i lharz ia  monocotylea p. 116

Anas r u b r i p e s

Z y g o c o t y l e  l u n a t u m  p .  9 ,  67 

P r o s t h o g o n i m u s  r u d o l p h i i  p .  1 8 ,  73 

A m phim erus  e l o n g a t u s  P* 2 4 ,  77 

M a r i t r e m a  a c a d i a e  p .  83 

T y p h lo c o e lu m  cymblum p .  3 9 ,  92 

E c h i n o s t o m a  r e v o l u t u m  p .  4 9 , 99 

O o t y l u r u s  f l a b e l l i f o r m i s  p-  5 3  § n 0



(119)

Leucochlor id iom orpha maoroco t y l e  p .  59 t m

Mareca arnerioana

Amphimerus e lo n g a tu s  p .  24, 77 

Echinostoma revolutum p .  4 9 , 99 

C oty lu rus  f l a b e l l i f o r m i s  p . 53 i 10

Mareca penelope*

O p is th o ro h is  s imulans p* 76 

N otoco ty lus  a t t e n u a t u s  p .  96 

Echinostoma revolutum p. 49, 99 

Echinoparyphium paraulum p. 100

D a f i l a  a c u t a

Typhlocoelum cymbium p. 39, 92 

Notocoty lus  a t t e n u a t u s  p .  96 

N otocoty lus  u rb a n e n s ls  p .  47, 96 

Spaer id io t rem a g lobu lus  p. 52, 107 

B i l h a r z i e l l a  po lon ica  p. 114

N e t t i o n  c a r o l i n e n s e

E c h in o s t o m a  r e v o l u t u m  p .  4 9 t 9 9

* H os ts  marked thus a r e  not  n a t iv e  North American forms 
b u t  a r e  inc luded  here  because they a r e  e i t h e r  taken 
o c c a s i o n a l l y  in  North America or a r e  su b sp e c ie s  o f  
the  n a t i v e  form.
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Q oty lu rus  f l a b e l l i f o r m l a  p.  5 3 , 110

Querquedula que rquedu la*

M eto rch is  c r a s s i u s o u l u s  p. 78 

M e to rch is  zanthosomus p. 78 

N otoco ty lus  s e i n i t a  p. 96 

Echinostoma revolu tum p. 4 9 , 99 

Eypoderaeum conoideum p .  102 

B l l h a r z i e l l a  po lon ica  p.  114 

B e n d r i t o b i l h a r z i a  p u lv e ru le n ta  p. 115 

T r i c h o b i l h a r z i a  Jfcoss a rew i p .  116

Querquedula d i s o o r s

E u o o t y l e  w e h r i  p .  94 

E c h i n o s t o m a  r e v o l u t u m  p .  49, 99 

0 o t y l u r u 3  f l a b e l l i f o r m i s  p .  5 3 1 n o  

T y p h l o c o e lu m  oucumerimum p .  39, 92 

P s e u d O b i l h a r z i e l l a  q u e r q u e d u l a e  p .  113

S pa tu la  c ly p e a ta

Prosthogonimus ovatus P« 73 

Schlstogonimus rarus p . 7 4  

Typhlocoelum oymbium p . 3 9   ̂ 9 3
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N o toco ty lu s  a t t e n u a t u s  p .  96 

Echinoparyphium baculua  p. 100 

Kypoderaeum conoideum p. 102 

Q oty lu rus  f l a b e l l i f o r m i s  p« 53, 110

Aix sponsa

N otoco ty lus  u rb a n e n s ls  p .  47,  96

Nyroca americana

Typhlocoelum cymbium p , 3 9  9 6

Echinoatomum revolutum p, 4 9 , 99 

Qoty lurus  f l a b e l l i f o r m i s  p. 53, 110 

Ampherimus e lo n g a tu s  p. 24, 77 

Zygocotyle lunatum p.  9, 68

Nyroca c o l l a r i s

Pros  thogonimus r u d o lp h i i  p .  18, 73 

Echinostomum revolutum p.  49, 99 

Q oty lu rus  f l a b e l l i f o r m i s  p .  53, 110

Nyroca v a l l s i n e r i a

Ampherimus e longa tus  p .  24, 77 

E ch inos tomum revolutum p. 49, 99
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Nyroca mar11a

Prosthogonimua r u d o lp h i i  p .  18, 73 

Prosthogonimus ovatua p.  73 

Tocotrema concavum p.  81 

Typhlocoelum oucumerinum p .  3 9 , 92 

Paramonoatomum alveatum p. 97 

Echinoparyphium recurvatum p. 101 

Hypoderaeum oonoldeum p. 102 

Psiloohasmua oxyurus p. 105

Spaer id io t rem a  g lobu lus  p .  5 2 ,  107 

Ootylurua cornutu3  p. 109 

Qotylurus  f l a b e l l i f o r m i s  p. 5 5 , 110

N y r o c a  a f f i n i s

P r o s t h o g o n i m u s  r u d o l p h i i  p* 18, 73 

Am pher im us  e l o n g a t u a  p .  2 4 ,  77 

M a r i t r e m a  n e t t a e  p .  3 2 ,  84 

L e v i n a e n i e l l a  m i n u t a  p .  85 

T y p h l o c o e lu m  cymbium p .  5 9 ,  92 

S p a e r i d i o t r e m a  g l o b u l u s  p . 5 3 , 107 

Q o t y l u r u s  f l a b e l l i f o r m i s  p .  5 3 ,  110 

M i o r o b i l h a r z i a  c h a p i n i  n z

N y ro o a  n y r o c a *
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Psllochasmpa l o n g i c i r r a t u s  p* 105 

P s i lo t r e m a  similllmum p.  106 

P s l lo t r e m a  sp ic u l ig e ru m  p. 106

Nyroca f u l i g u l a *

L e v in a e n le l l a  p e l lu o id a  p.  85 

Gyoloooelum l a e v i g a t u s  P» 90

Oyolocoelum robua tua  p. 91 

Typhlocoelum oucumerinum p.  3 9 # 92 

Eohinoparyphium reourvaturn p. }oi 

Psilochasmua oxyurua p. 105 

S pae r id io t rem a  g lobu lus  p# 5 3   ̂ iq7 

B i l h a r a i e l l a  po lon lca  p. 114

Nyroca f e r i n a *

Gyoloooelum ooelonotua  p.  90 

Echinostoma revolutum p. 49, 99 

Prosthogonimus ovatua p. 73

S l a u c i o n e t t a  o langu la  c l a n g u la *

L e v in a e n ie l l a  brachyaoma p. 84

G y o lo o o e lu m  a r c u a t u a  P» 90 

G a t a t r o p i s  v e r r u c o s a  p .  97
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gohinoparyphium baoulu3 p.  100 

Psiloohasmua oxyurua p.  1 0 5  

Apatemon g r a c i l i s  p . iq9

S l a u c i o n e t t a  c la n g u la  amerlcana

Prosthogonimua r u d o lp h i i  p , 73 

Ampherimus e longatua  p .  24, 77 

Spelotrema pygmaeum p , 3 9  ̂ 93 

Maritrema n e t t a e  P* 32, 84 

Echinostoma revolutum p« 49,  99 

S tephanoprora  ap inoaa p. 52, 101 

S paer id io t rem a  g lobu lus  p .  52, 107

Clangula hyemalis

Prosthogonimus ovatua p. 73 

Toco trema ooncavum 31

Cyclocoelum la e v ig a tu a  p* 90 

Typhlocoelum oucumerlnum p. 39, 92 

N otocoty lus  a t t e n u a t u s  p. 96 

C a t a t r o p i s  v e r r u c o s a  p. 97 

Paramonostomum alveaturn p.  97 

Psilostomum b r e v i c o l l e  p ,  104 

Psilochasmus oxyurus p. 104
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S paer id io t rem a g lobu lus  p .  52, 107 

Oyathoootyle  p r u s s l c a  p .  108

Oidemia d eg lan d i

Himasthala  e longa ta  p .  102

Oidemia f u s c a *

Oymnophallus d i p s i l i s  p .  69 

Tocotrema ooncavum p. 81 

Orohipedum t r a c h e i o o l a  p. 87 

Cyclocoelum l a e v ig a tu s  p, 90 

Typhlocoelum cuoumerinum P» 39, 92

Paramonos tomum alveatum

Echinoparyphium bacu lus  p .  100 

Apatemon g r a c i l l s  p. 109

O id e m ia  n i g r a "'

Q y m n o p h a l lu s  d i p s i l i s  p .  69 

E e t o r c h i s  z a n th o s o m u s  p .  7 8  

S p e l o t r e m a  pygmaeum p . 3 3 , 82 

L e v l n s e n i e l l a  b r a c h y 3 0 m a  p> 3 4  

C y o lo c o e lu m  l a e v i g a t u s  p . 9 0
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G a ta t r o p i s  ve r rucosa  p, 97 

Echinostoma revolutum p. 4 9 , 99 

Psilochasmus oxyurus p , 105 

Apatemon g r a c i l i s  p .  109

Somater l a  m o l l i s s lm a

Grymnophallua b u r s i c o l a  p . 69 

Gymnophallus choledocus p . 69 

O.ymnophallu3 som ate r iae  p , 69 

Spelotrema pygmaeum p . Z 8 t 92

S pe lopha l lu s  primus p> gg 

Gyclocoelum l a e v i g a tu s  p# 90 

Typhlocoelum cucumerinum p. 39, 92 

N otoco ty lus  a t t e n u a t u s  p .  96 

C a ta t ro p i s  v e r ru co sa  p.  97 

Paramonostoinum alveatum p. 97

Mergus merganser

k e t o r c h i s  t e n e r  p .  78 

N otocoty lus  a t t e n u a t u s  p . 96

Hypoderaeum concoid eum p# 102

Heteroechlnostomum s p « p , 102 

Spaer id io t rem a g lobulus  p# ^2 t 107 

Apatemon g r a c i l i s  p* 109
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Tocotrema conoavum p.  81

Mergus s e r r a t o r

M etorchis  c r a s s iu s c u lu s  p .  78 

M etorch is  zanthosomus p. 78 

Tocotrema conoavum p. 81 

Typhlocoelum cucumerinum p. 39, 92 

O a ta t r o p i s  v e r ru co sa  p.  97 

S pae r id io t rem a  g lobu lus  p. 52, 107 

Apatemon g r a c i l i s  p .  109

N e t t io n  oreoca

Prosthogonimus cuneatua p.  72 

N otoco ty lus  a t t e n u a tu s  p# 95 

B l l h a r z i e l l a  polon loa  p. 114
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SUMMARY and CONCLUSIONS

F i f t e e n  s p e c ie s  of  trematodes be long ing  to ten  d i f ­
f e r e n t  f a m i l i e s ,  a r e  r ep o r ted  from ducks in  Michigan*

Three new s p e c ie s  and one new genus a re  d e s c r ib e d .

Such d a ta  a s  i t  has been p o s s ib le  to o b ta in  with  
reg a rd  to  the  l i f e  h i s t o r y ,  p rev a len ce ,  p a th o g e n ic i ty  
and 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  a r e  presen ted  under 
each s p e c i e s .

From these  s t u d i e s  and the l i t e r a t u r e ,  i t  has been 
found t h a t  f i v e  o f  these  sp e c ie s  a re  pathogenic  in  ducks 
and one,  normally  p a r a s i t i c  in  ducks,  i s  very  s e r io u s  
i f  p r e s e n t  in  ch ick en s .

Evidence so f a r  i n d i c a t e s  l i t t l e  or no h o s t  s p e c i f i c  
i t y  among duck t rem atodes .

By means o f  the l i t e r a t u r e ,  a key to the g en e ra ,  
the  fam ily  and g en e r ic  d i a g n o s i s ,  and l i s t s  of  the 
s p e c i e s  o f  trematodes t h a t  have been recorded from 
North American ducks ,  a r e  p r e s e n te d .  76 s p e c i e s ,  
b e lo n g in g  to 42 genera and 17 f a m i l ie s  a r e  r e p r e s e n te d .
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Amphimerus e lo n g a tu a  n .  a p .  
See page 24 f o r  d e s c r i p t i o n

E n t i r e  worm w i th  v i t e l l a r i a  omit ted* 
E x c re to ry  b la d d e r  added from a e r i a l  
s e c t io n *

• A n t e r i o r  t i p  o f  worm showing mouth 
opening and pharynx .

P o ster io r  t ip  o f  worm 3howing pos** 
t e r io r  v i t e l l a r i a ,  t e s t e a ,  ovary, 
and 3eminal r e c e p t a c le .

f i g u r e  4 .  Acetabulum and g e n i t a l  p o re .





Plate II

f i g u r e  1* Leuooohlor id iomorpha m aorooo ty le  
n .  g . , n .  s p .  v e n t r a l  v iew .  See 
page 59 f o r  d e s c r i p t i o n .

f i g u r e  S. Mari t rema n e t t a e  n .  s p .  v e n t r a l  
v iew. See page 552 f o r  d e s c r i p t ­
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