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A b s t r a c t

B re g e to v ia  o c o n n o ri  (A n a lg o id ea, A v e n zo a riid a e ) is  d e s c r ib e d  from  T r in g a  
g u t t i f e r  (A ves, S co lo p ac id ae) from  T h a ilan d . Two male m o rp h s  o c c u r  in  th is  
sp e c ie s ,  a  h e te ro m o rp h  a n d  a  m esom orph; th is  is  th e  f i r s t  t r u e  
h e te ro m o rp h  d e s c r ib e d  fo r  sp e c ie s  o f B re g e to v ia , th u s ,  th e  h e te ro m o rp h s  
p re v io u s ly  r e p o r te d  a r e ,  in  f a c t ,  m eso m o rp h s . N otes on  th e  s y s te m a tic s  of 
th e  g e n u s  a re  p r e s e n te d  a s  a r e  k e y s  to  th e  know n sp e c ie s  o f th e  g e n u s .

I n t r o d u c t i o n

T he f e a th e r  m ite g e n u s  B re g e to v ia  D u b in in , 1951 (A v en zo a riid ae : 
A v en zo a riin ae ) h a s  in c lu d e d  o n ly  f iv e  sp e c ie s  u n til  now (D u b in in  1951, 
1956; G aud 1972; M ironov 1992). T h ese  m ites a re  a s so c ia te d  w ith  c e r ta in  
w a d e rs  (C h a rad riifo rm e s : S co lo p ac id ae ), nam ely , g o d w its  ( Lim osa, L im osinae) 
a n d  some s a n d p ip e r s  ( T r in g a , T r in g in a e ) . B re g e to v ia  s p e c ie s  a re  u s u a lly  
fo u n d  on th e  v e n tr a l  s u r f a c e s  o f th e  p r im a ry  f l ig h t  f e a th e r s  o f th e s e  
h o s ts .

R e ce n tly , a  new  sp e c ie s  o f B re g e to v ia  w as d is c o v e re d  w ith  a  p re v io u s ly  
u n k n o w n  male m o rp h , nam ely , a  t r u e  h e te ro m o rp h . T h is d is c o v e ry  h a s  m ade 
i t  n e c e s s a r y  to  r e e v a lu a te  th e  s y s te m a tic s  of th e  g e n u s  v e r s u s  male 
p o ly m o rp h ism . In  a d d it io n  to  a  d is c u s s io n  on p o ly m o rp h ism , k e y s  to  th e  a ll 
know n  fo rm s of th e  g e n u s  w ill be p r e s e n te d .

M e t h o d s  a n d  n o m e n c l a t u r e

T he m a te ria ls  fo r  th is  s tu d y  w ere  c o lle c te d  from  b ird  s tu d y  s k in s  o f th e  
Zoology M useum , U n iv e rs i ty  o f M ich igan , A nn A rb o r , M ich igan , USA. The 
s ig n a tu r e s  fo r  c h a e to ta x y  follow  G rif f i th s  e t  al. (1990) a n d  m e a su re m e n ts , 
in  m ic ro m ete rs , a r e  th e  o b s e rv e d  lim its , fo llow ed in  p a r e n th e s e s ,  t h a t
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m e a su re m e n t fo r  th e  h o lo ty p e  (h e te rm o rp h ic  m ale). P r im a ry  a n d  s e c o n d a ry  
ty p e s  a r e  d e p o s ite d  in  ZMUM (Zoology M useum , U n iv e r s i ty  of M ich igan); 
s e c o n d a ry  ty p e s  a r e  d e p o s ite d  in  ZIN (Zoological I n s t i tu t e ,  R u ss ia n  Academ y 
of S c ie n c e s , S t. P e t e r s b u r g ,  R u ss ia ) , UAM (Adam M ickiew icz U n iv e rs i ty ,  
P o z n a n , P o lan d ) a n d  ZMH (Zoological M useum , H am burg  U n iv e rs i ty ,  
G erm any).

S y s t e m a t i c  s e c t i o n

M ales a r e  p o ly m o rp h ic  a n d  u n t il  th e  d is c o v e ry  of th e  new  sp e c ie s  
d e s c r ib e d  h e re in ,  B re g e to v ia  o c o n n o ri , i t  w as b e lie v e d  t h a t  t h e r e  w ere  tw o 
d is c r e te  m ale m o rp h s , a  h e tero -- a n d  a  hom eom orph . T h ese  m o rp h s  w ere  
c h a r a c te r iz e d  in  p a r t  b y  th e  d e v e lo p m en t o f th e  g n a th o so m a l v e n te r ,  th e  
o p is th o so m a l lo b e s  a n d  le g s  I. T h ese  " h e te ro m o rp h s"  (F ig s  11, 12) h a v e  th e  
su b c a p itu lu m  e x p a n d e d  p o s te ro la te ra l ly ,  th e  te rm in a l lo b es  a t t e n u a te d ,  leg s  
I h y p e r t r o p h ie d  a n d  e ac h  t a r s u s  I e x p a n d e d  v e n tr a l ly  a s  an  acu m in a te  
sp in e . T he hom eo m o rp h s (F ig . 8) h a v e  t r u n c a te d  te rm in a l  lo b es  a n d  th e  
su b c a p itu lu m  a n d  le g s  I a r e  s im ila r to  th o s e  of th e  fem ales.

W ith B, o c o n n o r i  n .s p . ,  in  a d d it io n  to  a  ty p ic a l  " h e te ro m o rp h " ,  a  new  male 
m o rp h  h a s  b e e n  d is c o v e re d . B oth  m o rp h s  h a v e  th e  s u b c a p itu lu m  e x p a n d e d  
a n d  m od ified  le g s  I, h o w e v e r , in  c o m p a rin g  th e  new ly  d is c o v e re d  form  
(F ig s  1-3) w ith  th e  se c o n d  m o rp h  (F ig s  4, 5), i t  is  m ore e lo n g a te d , h a s  a  
m ore co m p le te  c o x o s te rn u m , t a r s i  I h a v e  la r g e r  v e n t r a l  e x p a n s io n s  a n d  th e  
o p is th o so m a l lo b e s  a r e  lo n g  a n d  ap p ro x im ate . Now, t h r e e  ty p ic a l  m o rp h s  a re  
kno w n  fo r  B re g e to v ia , a  h e te ro m o rp h , a  m esom orph  (= h e te ro m o rp h  of 
p re v io u s  a u th o r s )  a n d  a  hom eom orph.

W ith th e  e x c e p tio n s  o f B. o c o n n o ri  a n d  B . am erica n a  (O udem ans) (see  
be low ), B re g e to v ia  s p e c ie s  h a v e  b e en  c o lle c ted  e x te n s iv e ly .  S tr a n g e ly ,  th r e e  
male m o rp h s  h a v e  n e v e r  b e e n  r e p o r te d  fo r  a n y  s p e c ie s ,  a n d  fo r  some 
s p e c ie s ,  o n ly  on e  m o rp h  is  know n . W h eth er h e te ro m o rp h s  a n d /o r  
m eso m o rp h s h a v e  b e e n  lo s t  o r  n e v e r  d e v e lo p e d  in  some B re g e to v ia  s p e c ie s  
is  u n k n o w n .

As w ou ld  be  e x p e c te d , e a c h  of th e  male m o rp h s  of a  sp e c ie s  h a v e  b e en  
d e s c r ib e d  u n d e r  d i f f e r e n t  nam es. H e te ro m o rp h  a n d  m eso m o rp h s a re  
d is t in c t ,  b u t  hom eo m o rp h s a n d  fem ales o f d i f f e r e n t  sp e c ie s  a r e  s im ila r a n d  
d if f ic u l t  to  id e n t i fy .  C o n se q u e n tly , m any m is id e n tif ic a t io n s  a n d  in c o r r e c t  
h o s t  a s s o c ia t io n s  h a v e  b e e n  r e p o r te d .

B re g e to v ia  o b tu so lo b a ta  D u b in in  (1951) w as b a se d  on  a  hom eom orphic  male 
(F ig . 8) ta k e n  from  th e  G re e n s h a n k , T rin g a  n e b u la r ia , w h e re a s  t h r e e  o th e r  
s p e c ie s  (se e  below ) w e re  b a se d  on m eso m o rp h s . M any r e d e s c r ip t io n s  a n d  
fa u n is t ic  r e c o r d s  fo r  B. o b tu so lo b a ta  ( i .e ., hom eom orphic  m ales) from  
v a r io u s  s p e c ie s  o f T r in g a  a n d  Lim osa  a r e  in  r e a l i ty  th e  h o m eom orphs of 
sp e c ie s  b a se d  o r ig in a lly  on  m eso m o rp h s (B. lim osae , B. se le n u ra )  (D ub in in  
1956; G aud 1972; V a sy u k o v a  a n d  M ironov 1991). An exam ple  o f th e s e  
m is id e n tif ic a tio n s  is  fo u n d  in  D ub in in  (1956: F ig . 202); th e  male i l lu s t r a te d
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a s  th e  "h e te ro m o rp h "  of B* se le n u r a  (M égnin a n d  T r o u e s s a r t )  is  th e  
m esom orph  (new  m ean in g ) o f B . ob tu so lo b a ta ^  a n d  f u r t h e r ,  m ost of 
D u b in in ’s r e d e s c r ip t io n  of B* s e le n u r a  w as b a se d  in  g r e a t  p a r t  on 
sp e c im en s of B . obtuso lobata*

M ironov (1992), w o rk in g  w ith  v a s t  new  c o lle c tio n s  a n d  th e  o r ig in a l  
m a te ria ls  o f D u b in in , g a v e  a  g e n e ra l  s y s te m a tic  a c c o u n t o f th e  B re g e to v ia , 
b r ie f  r e d e s c r ip t io n s  o f k n o w n  male m o rp h s , d e s c r ip t io n s  o f fo rm e rly  
u n r e p o r te d  m o rp h s , a n d  a  d is c u s s io n  on  h o s t  -  com m ensal a s so c ia tio n s . 
To sum m arize  th e  in fo rm a tio n  o n  th e  k now n sp e c ie s  o f B reg e to v ia :

1. B re g e to v ia  lim osae  (B u ch h o lz , 1869): T he ty p e  h o s t  is  th e  B a r - ta ile d  
Godw it, Lim osa lapponica*  T h is  m ite is  a s s o c ia te d  w ith  b i r d s  o f th e  g e n u s  
Limosa^ b u t  i t  m ost com m only o c c u r s  o n  th e  B la c k -ta ile d  G odw it, L. limosa* 
M eso- a n d  hom eom orphic  m ales a re  know n.

2. B re g e to v ia  s e le n u r a  (M égnin  a n d  T r o u e s s a r t ,  1884): T he o rg in a l  ty p e  
h o s t  w as r e p o r te d  a s  th e  A sia tic  D o w itch er, L im n o d ro m u s se m ip a lm a tu s t b u t  
D u b in in  (1956) b e lie v e d  t h a t  th e  ty p e  sk in  w as m is id e n tif ie d . T h is  m ite is  
a s so c ia te d  w ith  Lim osa lapponica*  M eso- a n d  hom eom orphic  m ales a re  
know n.

3. B re g e to v ia  m u c ro n a ta  (M égnin  a n d  T r o u e s s a r t ,  1884): T he ty p e  h o s t  is  
th e  S p o tte d  R e d sh a n k , T rin g a  e r y th r o p u s , a n d  is  r e s t r i c te d  to  t h is  h o s t  
sp e c ie s . Only th e  m eso m o rp h ic  male is  know n  fo r  th is  w e ll-c o lle c te d  
sp e c ie s .

4. B re g e to v ia  o b tu so lo b a ta  D u b in in , 1951: T he ty p e  h o s t  is  th e  G re e n s h a n k , 
T r in g a  n e b u la r ia , a n d  is  com m only fo u n d  on  th is  b i rd .  T he few  r e c o r d s  of 
B. o b tu so lo b a ta  from  o th e r  T r in g a  s p e c ie s  (D ub in in  1956; K u rb a n o v a  1970; 
M ironov 1981) a p p e a r  to  be  a c c id e n ta l  c o n ta m in a tio n s  o r  m is id e n tif ic a tio n s . 
M eso- a n d  hom eom orphic  m ales a r e  know n.

5. B re g e to v ia  am erica n a  (O udem ans, 1904): T he ty p e  h o s t  is  th e  L e s se r  
Y ellow legs, T r in g a  f la v ip e s . T he s t a tu s  o f th is  sp e c ie s  is  u n c e r ta in ,  a s  th e  
o r ig in a l  a n d  s u b s e q u e n t  d e s c r ip t io n s  (O udem ans, 1910) w e re  b a se d  on  a 
tr ito n y m p h . T he h o s t  r e c o r d  is  a lso  d o u b tfu l  a s  B re g e to v ia  s p e c ie s  h av e  
n o t b e e n  c o lle c te d  from  th e  nam ed h o s t.

6. B re g e to v ia  o c o n n o r i  sp . n .: T he ty p e  h o s t  is  th e  S p o tte d  G re e n s h a n k , 
T rin g a  g u t t i f e r . T h is  is  th e  f i r s t  tim e a  h e te rm o rp h ic  male (s .s .)  h a s  b e en  
r e c o rd e d  fo r  sp e c ie s  o f B regetovia*  H e te ro -  a n d  m esom orph ic  m ales a re  
know n.

B re g e to v ia  o c o n n o r i  sp . n.

HETERMORPHIC MALE (F ig s  1 -3 , N=4). Id iosom a g re a t ly  e lo n g a te d , id isom al 
le n g th  ( a n te r io r  m arg in  to  a p ic e s  o f lo b es) 748-840 (840), id iosom al w id th  
220-240 (240), h y s te r so m a l le n g th  585-640 (640). S u b c a p itu lu m  w ith
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p o s te r o la te r a l  a n g le s  e x p a n d e d , b a sa l p o d o m ere  o f p a lp u s  e x p a n d e d  
la te ra l ly .  P ro d o r s a l  sh ie ld  e x p a n d e d  la te ra l ly  b e tw e e n  le g s  I, I I , w eak ly  
c o n n e c te d  to  l a te ra l  s c le ro t iz a tio n s ;  w ith  2 lo n g itu d in a l  c r e s t s  a n te r io r ly ;  
p o s te r io la te r a l  r e g io n s  w ith  i r r e g u la r ,  t r a n s v e r s e  s t r ia e ;  le n g th  of sh ie ld  
168-182 (182); w id th  a t  p o s te r io r  m arg in  180-182 (182); d is ta n c e  se :se  
96-112 (106). S e tae  c3  p o s it io n e d  on  v e n tr o la te r a l  te g u m e n t. H y s te ro n o tu m  
w ith  i r r e g u la r  lo n g itu d in a l  s t r ia e  b e tw ee n  s e ta e  e l  a n d  c le f t  ap ex ; te rm in a l 
lo b es  lo n g , a lm o st p a r a l le l - s id e d ,  a cu m in a te  a p ic a lly ; le n g th  a t  le a s t  4 tim es 
w id th  a t  lobe  b a se ; te rm in a l c le f t  p i - s h a p e d ;  c le f t  le n g th  242-268 (268), 
g r e a t e s t  w id th  45-50  (50); s e ta e  h 2  e x p a n d e d  u n i la te ra l ly  a t  b a se s ;  s e ta e  
h3  se tifo rm .

V e n te r  w ith  e p im e ri te s  I Y -sh a p e d , c o n n e c te d  p o s te r io r ly  to  e x te n s iv e  
c o x o s te rn a l  e le m e n ts  (F ig . 2); p o s te ro m e d ia l p o r t io n  c o n n e c te d  to  
e p ia n d r iu m  to  fo rm  in v e r te d  Y, w ith  g e n ita l  d is c s  on  s tem  of Y; a d a n a l  d isc  
d ia m e te rs  15-17 (17); d is ta n c e s  b e tw ee n  se ta e : 3a:4a 84-91 (91), 4 a ;g  31-34 
(34), g :p s3  82-91 (91), p s 3 :p s l  204:239 (239).

L eg s  I h y p e r t r o p h ie d ,  t a r s u s  I e x p a n d e d  v e n tr a l ly  (F ig . 3), fe m u r II  w ith  
p la te - l ik e  v e n t r a l  p ro c e s s  c u r v e d  a n tia x ia lly .

MESOMORPHIC MALE (F ig s  4, 5; N=l). S im ilar to  h e te ro m o rp h  e x c e p t
m o d ifica tio n s  o f le g s , c o x o s te rn a l e le m en ts , te rm in a l lo b es  e i th e r  le s s  
d e v e lo p e d  o r  d i f f e r e n t ly  d e v e lo p ed . P ro d o rs a l  sh ie ld  le n g th  156, w id th  153, 
se :se  84. O p is th o n o ta l lo b es  a t te n u a te d  a p ic a lly , s e p a ra te d  b y  U -s h a p e d  
c le f t ,  c le f t  le n g th  149, maximal w id th  55.

V e n te r  w ith  p ro p o d o so m a l c o x o s te rn a l e le m en ts  n o t  c o n n e c te d  to  
h y s te r so m a l e le m e n ts , a d a n a l  d isc  d iam e te r  21; d is ta n c e s  b e tw e e n  se tae : 
3a:4a 79, 4a:g  31, g :p s3  86, p s 3 :p s l  132.

HOMEOMORPHIC MALE. U nknow n.

FEMALE (F ig s  6, 7, 19; N=20): Id iosom al le n g th  520-540, id iosom al w id th  
206-220, h y s te ro so m a l le n g th  400-415, s e ta l  d is ta n c e s :  se :se  91-96, h3:h3  
78-84. All d o rs a l  s h ie ld s  w ell d e v e lo p ed , in d e p e n d e n t  o f e a c h  o th e r .

V e n te r  w ith  e p im e ri te s  I f r e e  o r  w eak ly  c o n n e c te d  te rm in a lly , ep ig y n iu m  
w ell d e v e lo p e d , c r e s e n t r ic ,  h e ig h t  57-65, w id th  72-74. A m b u lac ra  of le g s  IV 
e x te n d  p o s te r io r ly  to  le v e l of se ta e  h2 .

DIAGNOSIS. T he o n ly  kno w n  m ales o f th e  new  s p e c ie s ,  th e  m eso- a n d  
h e te ro m o rp h s ,  d i f f e r  from  a ll o th e r  male m eso m o rp h s in  h a v in g  t a r s i  I w ith  
w e ll-d e v e lo p e d  a n d  r o u n d e d  v e n tr a l  e x p a n s io n s , w h e re a s  o th e r  m ales h a v e  
sm all a c u te  v e n t r a l  p r o c e s s e s  (a s  in  F ig . 15). F em ales of B re g e to v ia  
o co n n o r i  a r e  u n iq u e  am ong know n B re g e to v ia  s p e c ie s  in  h a v in g  e p im e rite s  
I e i th e r  f r e e  o r  w eak ly  c o n n e c te d  te rm in a lly  (F ig s  5, 19); o th e r  know n 
B re g e to v ia  fem ales h a v e  e p im e rite s  I Y -sh a p e d  (F ig . 17) o r  c o n n e c te d  by  
a  t r a n s v e r s e  s c le r i te  (F ig . 18).
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TYPE MATERIAL. From  T r in g a  g u t t i f e r .  h o lo ty p e , h e te rm o rp h ic  male, 3 
h e te ro m o rp h ic  male p a r a ty p e s ,  14 fem a le s, T h a ilan d , M ekong, 28 A p ril 1929, 
co lle c to r: A a g aa rd  (from  MZUM a v ia n  s tu d y  s k in s  No. 230990, 230992); 1 
m esom orph ic  m ale, 6 fem a le s, T h a ilan d , C h a n ta leo n e , 4 D ecem ber 1930, 
co lle c to r: A ag aa rd  (ZMUM No. 230992). T he h o lo ty p e  a n d  p a r a ty p e s  
d e p o s ite d  in  ZMUM; p a r a ty p e s  in  ZMH (A 50/93), UAM a n d  ZIN.

E tym ology . T h is  sp e c ie s  in  nam ed fo r  Dr. B. M. O co nnor, U n iv e rs i ty  of 
M ichigan.

K eys to  th e  sp e c ie s  of B re g e to v ia  

M ales

1. T erm in al lo b es  p o in te d  a p ic a lly  ( i .e . , n o t t r u n c a te d )  (F ig s  1, 11, 14); le g s
I la r g e r  th a n  le g s  II; t a r s i  I e x p a n d e d  v e n tr a l ly  a s  ro u n d e d  o r  p o in te d  
p ro c e s s e s  (F ig s  2, 15); s u b c a p itu la  e x p a n d e d  p o s te r o la te r a l ly  (h e te ro -  
a n d  m eso m o rp h s) ..............................................................................................................  2

-  T erm in al lo b es  t r u n c a te d  (F ig . 8); le g s  I a s  in  fem ale; s u b c a p itu la
w ith o u t  p o s te r o la te r a l  e x p a n s io n s  (hom eom orphs) .................................  7

2. T a rs i  I w ith  v e n te r s  e x p a n d e d  in to  la rg e ,  ro u n d e d , p r o c e s s e s  (F ig . 3) 
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 B. se le n u ra
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s h i e l d s ........................................................................................................................................  4

4. A m b u lac ra  IV e x te n d in g  p o s te r io r  o f id iosom al m arg in ; id iosom al le n g th
u su a lly  < 500 ...................................................................................................... B. lim osae
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F igs 1-3: B regetovia  oconnori sp . n ., heterom orphic male. 1: D orsal a sp ect;
2: V entral a sp ect; 3: T arsus I.
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F igs 4, 5: B regetovia  oconnori sp . n ., m esom orphic male. 4: D orsal asp ect;
5: V entral a sp ec t.

©Zoologisches Museum Hamburg, www.zobodat.at



83

w : - :  ?

\c2

cp

200 jim

<?7

A7

<?2 '

f l

\ \ h2 /

J
6 1

F igs 6, 7: B regetovia  oconnori sp . n ., fem ale. 6: Dorsal a sp ect; 7: V entral
a sp ec t.
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F ig s  8-19: B re g e to v ia  sp p .:  8: B. o b tu so lo b a ta , d o rsu m  of hom eom orphic  
male; 9: B. o b tu so lo b a ta , hom eom orphic  male, v e n t r a l  a s p e c t  of 
h u m era l re g io n ; 10: B. s e le n u r a , hom eom orphic  m ale, v e n t r a l  
a s p e c t  of h u m era l re g io n ; 11: B. lim osae, m esom orph ic  m ale, 
d o rsa l  o p is th o so m a; 12: B. m u c ro n a ta , m esom orph ic  m ale, d o rsa l  
o p isth o so m a; 13: B . m u cro n a ta , m esom orph ic  m ale, v e n t r a l  
p ro p o d o so m a; B. s e le n u r a , m esom orph ic  male, d o rsa l  o p is th o so m a; 
15: B. s e le n u r a , t a r s u s  I.; 16: B, o b tu so lo b a ta , m esom orph ic  m ale, 
d o rsa l  o p is th o so m a; 17: B . o b tu so lo b a ta , fem ale , e p im e ri te s  I; 18: 

m u c ro n a ta , fem ale , e p im e ri te s  I; 19: B. o c o n n o r i  sp . n ., 
fem ale, e p im e ri te s  I.
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