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ABSTRACT 

P te rodroma p h a e o p y g i a  s a n d w i c h e n s i s  i s  a  s t o u t ,  medium-sized 

p e t r e l  w i t h  l i g h t  u n d e r p a r t s  a n d ,  e x c e p t  f o r  a  w h i t e  f o r e h e a d ,  

d a r k  u p p e r p a r t s .  I t  was f i r s t  d e s c r i b e d  i n  1884.  E x h a u s t i v e  

s e a r c h  uncovered  some 192 o b s e r v a t i o n s ,  c o l l e c t i o n  r e c o r d s ,  

r e p o r t s  and r e l a t e d  s t a t e m e n t s  on  r e l a t i v e  abundance  and geo- 

g r a p h i c a l  d i s t r i b u t i o n  from 1862 t o  1978.  A l l  d a t a  a r e  a r r a n g e d  

i n  g e o g r a p h i c a l  and c h r o n o l o g i c a l  o r d e r  and s y s t e m a t i c a l l y  ana-  

l y z e d .  D i s t r i b u t i o n  a t - s e a  and o u t s i d e  e x p e c t e d  r a n g e  ( e x t r a -  

l i m i t a l )  a r e  g i v e n .  Numbers o f  i s l a n d  r e c o r d s  a r e  shown by U. S. 

G e o l o g i c a l  Su rvey  q u a d r a n g l e .  R e f e r e n c e s  and names o f  o b s e r v e r s  

a r e  c i t e d .  Comple t enes s  o f  d a t a ,  e r r o n e o u s  and d o u b t f u l  r e c o r d s  

a r e  a d d r e s s e d .  F i n d i n g s  a r e  summar i z e d  . S u b s t a n t i a l  c o l o n i e s  

o n c e  known on Kaua' i ,  Moloka'  i ,  LZna' i ,  and Hawai' i were found  t o  

have  d i s a p p e a r e d .  I t  i s  c o n c l u d e d  t h a t  t h e  l ong- t e rm n a t u r a l  

s u r v i v a l  o f  - P. E. s a n d w i c h e n s i s  d e p e n d s  e s s e n t i a l l y  upon main- 

t a i n i n g  t h e  v i t a l i t y  o f  t h e  l a r g e s t  r ema in ing  s u b p o p u l a t i o n ,  t h a t  

w i t h i n  H a l e a k a l a  N a t i o n a l  P a r k  ( o n  Maui) . 
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2. P t e rod roma  phaeopyq i a  s a n d w i c h e n s i s  
'Ua'  u  o r  Hawai ian  Dar k-rumped P e t r e l  
( a  s u b s p e c i e s  o f   ark-rumped P e t r e l )  

The 'Ua '  u  o r  Hawaiian Dar k-rumped P e t r e l  ( P t e r o d r o m a  ~ h a e o -  
s a n d w i c h e n s i s )  i s  o n e  o f  two s u b s p e c i e s ;  t h e  o t h e r ,  g. 2. 

p*pyd&, b r e e d s  e x c l u s i v e l y  i n  t h e  Ga lapagos  I s l a n d s .  King 
( 1 9 6 7 )  and Berge r  ( 1 9 7 2 )  g i v e  g e n e r a l  d e s c r i p t i v e  a c c o u n t s  o f  t h e  
' U a ' u ,  d e s c r i b i n g  it  a s  a  l a r g e ,  1 6 - i n c h  l o n g ,  s t o u t  g a d f l y  
p e t r e l  w i t h  d a r k  g r e y  u p p e r p a r t s ,  i n c l u d i n g  nape and rump, w h i t e  
u n d e r p a r t s ,  and s h o r t  wedge-shaped t a i l .  The ' U a ' u  may b e  
d i s t i n g u i s h e d  mos t  e a s i l y  from t h e  ' A 1 o  ( P u f f i n u s  
newel1 i )  - - t h e  o n l y  o t h e r  s i m i l a r  i n l a n d  b r e e d i n g  
w h i t e ,  r a t h e r  t h a n  b l a c k  f o r e h e a d .  L ike  t h e  ' A ' o ,  t h e  ' U a ' u  
f l i e s  o v e r  l a n d  o n l y  a t  n i g h t ,  n e s t i n g  from May t o  October  i n  
bur rows  i n  t h e  m o u n t a i n s ,  somet imes  many miles from t h e  s e a .  
K j a r g a a r d  ( 1 9 7 8 )  p r o v i d e s  a  d e t a i l e d  h i s t o r i c a l  summary o f  t h e  
' U a ' u  w i t h i n  H a l e a k a l a  N a t i o n a l  Pa rk  on  Maui, t h e  l a r g e s t  popula-  
t i o n  now e x t a n t .  An a c c o u n t  o f  t h e  b r e e d i n g  b i o l o g y  o f  P. E. 

haeo  i a  i n  t h e  Ga lapagos  i s  g i v e n  by H a r r i s  ( 1 9 7 0 ) .  A c-dmpre- 
m o l o g i c a l  i n v e s t i g a t i o n  o f  t h e  'Ua 'u  h a s  y e t  t o  be con- 
d u c t e d ,  Most o f  a  t o t a l  o f  72 s p e c i m e n s  l o c a t e d  i n  a  r e c e n t  
world-wide s u r v e y  o f  museums were found  i n  t h e  Los Ange le s  County 
Museum ( 2 5 ) ,  B e r n i c e  P. B i shop  Museum ( 2 4 ) ,  and American Museum 
o f  N a t u r a l  H i s t o r y  ( 8 )  (Banko 1978 m s . )  . 

OBSERVATIONS, REPORTS, AND SPECIMEN RECORDS 

Drawing c o n c l u s i o n s  from a  l a r g e  volume o f  h i s t o r i c a l  i n f o r -  
m a t i o n  on  r e l a t i v e  abundance  and d i s t r i b u t i o n  o f  'Ua '  u  r e q u i r e d  
t h a t  d a t a  b e  g e o g r a p h i c a l l y  a r r a n g e d  and c h r o n o l o g i c a l l y  o r d e r e d  
i n  a  s y s t e m a t i c  f a s h i o n ,  a s  o u t l i n e d  i n  t h e  I n t r o d u c t i o n  t o  
P a r t  I (CPSU/UH Avian H i s t o r y  R e p o r t  4 ) .  Records  p r e s e n t e d  i n  
Appendix I s a t i s f y  c r i t e r i a  n e c e s s a r y  f o r  b a s i c  d o c u m e n t a t i o n  
and c o m p a r a t i v e  a n a l y s i s .  

I n  t h e  f o l l o w i n g  d e s c r i p t i v e  a c c o u n t ,  s o u r c e s  o f  p u b l i s h e d  
i n f o r m a t i o n  a r e  c i t e d  by a u t h o r  and y e a r  i n  t h e  u s u a l  s t y l e .  
One, two, o r  t h r e e  d i g i t  numbers i n  p a r e n t h e s e s  r e f e r  t o  s p e c i f i c  
r e c o r d s  i n  Appendix I .  S o u r c e s  o f  p u b l i s h e d  and u n p u b l i s h e d  
i n f o r m a t i o n  l i s t e d  i n  Appendix I may b e  t r a c e d  t o  c o m p l e t e  r e f -  
e r e n c e s  i n  t h e  b i b l i o g r a p h y .  

E a r l y  Records-  (1875-ca .1917)  : 

P e r k i n s  ( 1 9 0 3 )  seems t o  have been  t h e  o n l y  o b s e r v e r  t o  com- 
ment on t h e  r e l a t i v e  abundance  and d i s t r i b u t i o n  o f  ' U a ' u  i n  t h e  
e a r l y  d a y s .  He c a l l e d  t h i s  b i r d  "common i n  many p a r t s  o f  t h e  



i s l a n d s ,  n e s t i n g  i n  t h e  h i g h  m o u n t a i n s ,  where i t  fo rms  l a r g e  
c o l o n i e s , "  a l s o  n o t i n g  t h a t  " t h e  young were f o r m e r l y  k i l l e d  i n  
g r e a t  numbers by t h e  n a t i v e s "  f o r  food ( 1 ) .  

Kaua' i 

The ' U a ' u  was d e s c r i b e d  by R. Ridgway ( i n  B a i r d  e t  a l .  1 8 8 4 )  
f rom one  o f  two spec imens  c o l l e c t e d  by V. Knudsen on K a u a ' i  ( 4 ) .  
Knudsen o b t a i n e d  a n o t h e r  spec imen from an  u n s p e c i f i e d  l o c a l i t y  , 
presumab ly  on  K a u a ' i ,  a b o u t  1886 (Banko 1978 m s . )  ( 5 ) .  Munro 
( 1 9 4 1 )  t e l l s  o f  F. Gay and W.  D e v e r i l l  f i n d i n g  e g g s  on K a u a ' i  i n  
~ p r i l  and May ( 6 ,  8 ) ,  and o f  h i m s e l f  t a k i n g  spec imens  and ob- 
s e r v i n g  ' u a ' u  f l y i n g  up o v e r  t h e  r i d g e s  t o w a r d s  t h e  m o u n t a i n s  
n e a r  Kakapua, i n  1895 ( 1 3 ) .  

Moloka' i 

Excep t  f o r  i n f o r m a t i o n  which may y e t  b e  r e t a i n e d  i n  memories  
o f  o l d  r e s i d e n t s ,  v i r t u a l l y  a l l  w e  know t o d a y  o f  ' U a ' u  on 
Moloka ' i  was n o t e d  by Bryan ( 1 9 0 8 ,  1 9 1 4 )  d u r i n g  a  s e r i e s  o f  
v i s i t s  t h e r e  i n  1907 and 1914.  During one  o r  t h e  o t h e r  o f  t h e s e  
t r i p s ,  Bryan r e c o r d e d  spec imens  c o l l e c t e d ,  c o l o n i e s  p r e s e n t ,  o r  
i n d i v i d u a l s  h e a r d  a t  Pe lekunu ( 1 6 ,  1 8 - 2 2 ) ,  Oloku '  i ( 1 7 ,  2 5 - 2 8 ) ,  
~ a i l a u  ( 2 3 ,  24 ,  2 9 ) ,  Moanui ( 3 2 ) ,  and HZlawa ( 3 1 ) .  I n  a  1974 
l e t t e r  t o  me, N. P e k e l o  c o n f i r m e d  t h e  fo rmer  e x i s t e n c e  o f  ' U a ' u  
a t  Halawa and added Makukooniki ( i s l e t )  t o  t h e  l o c a l i t i e s  r e -  
p o r t e d  t o  be  f r e q u e n t e d  by ' U a ' u  i n  e a r l y  d a y s  ( 3 0 ) .  

The s o l e  i n f o r m a t i o n  on ' U a ' u  b r e e d i n g  c o l o n i e s  on  L Z n a ' i  i n  
e a r l y  t i m e s  was p a s s e d  a l o n g  by Munro ( 1 9 4 1 ,  c a .  1960 m s . )  who 
t o l d  o f  s p e c i m e n s  c o l l e c t e d  and b i r d s  known by Henry G i b s o n ,  p r e -  
sumably b e f o r e  1911  when Munro began  r e s i d i n g  t h e r e ,  i n  t h e  f o l -  
l owing  l o c a l i t i e s :  n o r t h  end o f  t h e  moun ta in  and i n  t h e  d r y  
f o r e s t  a t  t h e  n o r t h w e s t  end o f  t h e  i s l a n d  ( 3 4 ) ;  Ksnepu 'u  f o r e s t ,  
on r i d g e s  a t  t h e  head o f  Mauna le i ,  and above  Waiapaa ( 3 5 ) .  

Maui 

Knowledge o f  b r e e d i n g  l o c a l i t i e s  o f  ' U a ' u  b e f o r e  1901  on 
Maui a r e  l i m i t e d  t o  a n  a c c o u n t  by F i n s c h  ( 1 8 8 0 )  o f  f i n d i n g  a  few 
o l d  h o l e s  and a n  o l d  d r i e d  up w h i t e  egg on t h e  way from O l i n d a  t o  
t h e  summit o f  H a l e a k a l Z  i n  1879 ( 4 4 ) ,  and i n f o r m a t i o n  p a s s e d  
a l o n g  by C. Thompson and Har ry  Gibson  ( p r o b a b l y  same p e r s o n  a s  
Henry Gibson)  t o  J .  S. Medei ros  o f  r e c o l l e c t i o n s  o f  ' U a ' u  b e i n g  
t a k e n  from bur rows  ( f o r  f o o d )  i n  t h e  P o l i p o l i  a r e a  i n  1900 and 
a l o n g  t h e  r im o f  H a l e a k a l a  C r a t e r  from 1905 t o  1910 ( 4 5 ,  4 6 ) .  



Hawai' i 

The e a r l i e s t  m e n t i o n  o f  ' U a ' u  on  t h e  i s l a n d  o f  Hawai' i seems 
t o  be  t h a t  o f  Lyons ( 1 8 7 5 )  who, 100 y e a r s  a g o ,  s t a t e d  t h a t  t h e  
s o l e  p r i v i l e g e  o f  c a p t u r i n g  ' U a ' u  be longed  t o  l a n d o w n e r s ,  i n  
Ha'ma'kua i n  t h i s  c a s e  ( 1 5 4 ) .  R i c h a r d s o n  . and Woodside ( l 9 5 4 ) ,  
N .  S a n t o s ,  S h a l l e n b e r g e r  ( 1 9 7 7 ) ,  McCoy and Gould ( 1 9 7 7 )  found 
b o n e s  o f  ' U a ' u  i n  l a v a  c a v e s  o n  middens  o f  a n c i e n t  Hawa i i ans  a t  
w i d e l y  s p a c e d  l o c a t i o n s  on  Mauna Loa,  Mauna Kea, and ~ u a l z l a i ,  
many m i l e s  f rom b r e e d i n g  g r o u n d s  known t o d a y ,  p r o v i d i n g  e v i d e n c e  
o f  t h e  e x t e n s i v e  p o p u l a t i o n s  which may o n c e  have  e x i s t e d  d u r i n g  
t h e  h i s t o r i c  p e r i o d  ( 1 0 6 ,  1 5 9 ,  1 5 9 a ,  1 7 2 ,  1 7 3 ) .  

E a r l y  d a y  r e c o r d s  and r e p o r t s  o f  ' U a ' u  on  H a w a i ' i  a r e  more 
numerous t h a n  from any o t h e r  i s l a n d .  Wi l son  and Evans ( 1 8 9 4 )  
o b t a i n e d  downy young o f  t h e  ' U a ' u  from a  n a t i v e  Hawaiian a t  
K i l a u e a  i n  1887 and was t o l d  t h a t  a  c o n s i d e r a b l e  number n e s t e d  i n  
h o l e s  i n  t h e  v i c i n i t y ,  p a r t i c u l a r l y  on t h e  s l o p e s  o f  Mauna Loa 
( 1 3 0 ) .  Munro ( 1 9 4 1 )  p a s s e d  t h e  c a r c a s s  o f  an  ' U a ' u  l y i n g  on t h e  
t r a i l  a t  c a .  4500 f e e t  e l e v a t i o n  i n  t h e  l a n d  o f  H6naunau, Kona, 
o n  16  November 1 8 9 1  ( 1 0 7 ) .  Henshaw ( 1 9 0 2 )  s e c u r e d  an  ' U a ' u  spec -  
imen from M. Newel1 which had been  found washed up on t h e  beach  
a t  H i l o  on  20 November 1890  ( 1 7 5 ) .  Henshaw was t o l d  by n a t i v e  
Hawa i i ans  i n  t h e  1894 t o  1902  p e r i o d  t h a t  ' U a ' u  f o r m e r l y  n e s t e d  
i n  g r e a t  numbers i n  t h e  l a v a  be tween  Mauna Loa and Mauna Kea 
( 1 7 4 )  and t h a t  t h e y  were  common on a  f i s h i n g  ground some 5  t o  1 0  
miles o f f  windward Hawai' i ( 1 7 9 ) .  Though H.  C.  Shipman,  a  r e s i -  
d e n t  o f  t h e  H i l o  a r e a  s i n c e  1892 ,  had n e v e r  s e e n  ' U a ' u  h i m s e l f ,  
h e  r e c a l l e d  a s  a  l a d  h i s  mother  t e l l i n g  him o f  n a t i v e  Hawa i i ans  
c l a i m i n g  d i f f e r e n t  c a v e s  o r  n e s t i n g  a r e a s ,  p r e sumab ly  i n  t h e  
m o u n t a i n s ,  f o r  c a p t u r i n g  young f o r  food  ( 1 7 7 ) .  W .  H .  Meinecke 
a c c u r a t e l y  i m i t a t e d  t h e  c a l l  o f  a n  ' U a ' u  which he s a i d  r e p r e -  
s e n t e d  a  b i r d  he h e a r d  o c c a s i o n a l l y  a t  n i g h t  a s  a  boy n e a r  h i s  
home i n  ~ a i ' o h i n u  b e f o r e  t h e  t u r n  o f  t h e  c e n t u r y ,  t h e  s p e c i e s  
t h a t  o l d e r  r e s i d e n t s  r e p o r t e d  t o  him a s  n e s t i n g  i n  numbers a t  
n e a r b y  P a l i  Puaao b e f o r e  d e s t r u c t i o n  o f  t h e  a r e a  i n  t h e  g r e a t  
e a r t h q u a k e  o f  1868 ( 1 2 3 ) .  

L a t e r  Records  ( ca .1917-1978) :  

Munro ( 1 9 4 1 ,  1 9 4 4 ) ,  w e l l  aware  o f  t h e  h i s t o r y  o f  ' U a ' u  d i s -  
a p p e a r a n c e  i n  t h e  i s l a n d s ,  s t a t e d  n e a r l y  40 y e a r s  ago  t h a t  t h i s  
b i r d  was i n  d a n g e r  o f  e x t i n c t i o n .  

Kaua' i 

The re  seems t o  be  o n l y  one  p o s i t i v e  r e c o r d  o f  ' U a ' u  on t h e  
i s l a n d  o f  Kaua' i s i n c e  t h o s e  o f  t h e  1 8 9 0 1 s ,  a  spec imen  p i c k e d  up 
by T. C .  T e l f e r  on 8  December 1968 a t  t h e  beach  n e a r  Kapa ' a  and 
c o n f i r m e d  by J .  L. S i n c o c k  ( 1 2 ) .  



On LZna' i ,  G. C. Munro f o u n d  r e m a i n s  o f  ' U a ' u  a t  K a i h o l e n a  
G u l c h  a n d  H a ' a l e l e p a ' a k a i  i n  1 9 2 6  ( 3 6 - 3 8 ) .  S. L. Montgomery and  
R. J. S h a l l e n b e r g e r  r e c o v e r e d  a n  ' U a l u  w h i c h  l a n d e d  n e a r  t h e i r  
l a n t e r n  o n  t h e  n i g h t  o f  26 O c t o b e r  1 9 7 3  a b o v e  K a i h o l e n a  ( S h a l l e n -  
b e r g e r  1 9 7 4 )  ( 3 9 ) ,  a n d  H i r a i  ( 1 2 7 8 )  h e a r d  n i g h t - c a l l i n g  b i r d s  a t  
Kumoa G u l c h  and  b e t w e e n  P u l  u  K i l e a  and  H a ' a l e l e p a ' a k a i  P u h i e l e l u  
R i d g e  d u r i n g  J u n e  a n d  J u l y  1 9 7 6  ( 4 0 - 4 2 ) .  

Maui 

R e p o r t s  o f  ' U a ' u  o n  Maui ,  a l l  o r i g i n a t i n g  f rom H a l e a k a l a  
N a t i o n a l  P a r k ,  b e g a n  i n  t h e  1 9 3 0 ' s .  C r a t e r - w i d e  s u r v e y s  i n i -  
t i a t e d  i n  t h e  l a t e  1 9 6 0 ' s  s u g g e s t  t h a t  t h i s  p o p u l a t i o n  h a s  b e e n  
t h e  l a r g e s t  known t o  t h e  p r e s e n t  time. K j a r g a a r d  ( 1 9 7 8 )  r e p o r t e d  
t h a t  T. R o d r i g u e s ,  J r . ,  a n d  CCC p e r s o n n e l  h e a r d  p e t r e l s  i n  H a l e -  
a k a l a  C r a t e r  i n  t h e  1 9 3 0 ' s  w h i c h  h i n d s i g h t  now i n d i c a t e s  w e r e  
p r o b a b l y  t h o s e  o f  ' U a l u  ( 4 7 ) ,  a n d  t h a t  c a l l s  c o n t i n u e d  t o  b e  
n o t e d  by  C. M c C a l l ,  J r . ,  a n d  o t h e r  NPS R a n g e r s  i n  t h e  l a t e  1 9 4 0 ' s  
( 4 8 ) .  Bonsey  ( 1 9 5 1 )  r e p o r t e d  many n i g h t - c a l l i n g  p e t r e l s ,  n o  
d o u b t  ' U a ' u ,  a t  K a p a l a o a  a n d  HGlua f rom 7  J u l y  t o  11 S e p t e m b e r  
1 9 5 1  ( 4 9 ) .  R i c h a r d s o n  a n d  Woods ide  ( 1 9 5 4 )  r e c o r d e d  n u m e r o u s  
' U a ' u  f rom a b o v e  H d l u a  C a b i n ,  i n  t h e  c e n t r a l  c r a t e r  a r ea ,  a b o v e  
K a p a l a o a  C a b i n ,  a n d  a  l i v e  j u v e n i l e  ( n o  d o u b t  a  c r a s h e d  ~ a l e a k a l z  
y o u n g s t e r )  o b t a i n e d  b y  J ,  S. M e d e i r o s  n e a r  K a h u l u i  ( 5 0 - 5 5 ) .  
S c a t t e r e d  s p e c i m e n s  w e r e  s a l v a g e d  a n d  n i g h t - c a l l  i n g  b i r d s  h e a r d  
i n  H a l e a k a l E  f r o m  1 9 5 7  t o  1 9 6 4  by  C a r p e n t e r  ( 1 9 5 9 a ,  l 9 5 9 b ) ,  L. N .  
H u b e r ,  W. V. Ward,  W .  B. K ing ;  a n d  b y  P a r k  b i o l o g i s t s  G.  C .  
R u h l e ,  Dunmire  ( 1 9 6 1 ) ,  a n d  o t h e r  NPS p e r s o n n e l  ( 5 6 - 7 2 ) .  

S y s t e m a t i c  s e a r c h i n g  f o r  ' U a ' u  n e s t  b u r r o w s  was  b e g u n  i n  
1 9 6 5  t o  1 9 6 6  by  J. W .  L a r s o n  who l o c a t e d  1 5  h o l e s  a n d  e s t i m a t e d  
1 0 0  p a i r s  o f  ' U a ' u  n e s t i n g  i n  t h e  K a p a l a o a  a rea  a n d  300  p a i r s  a t  
L e l e i w i  a n d  K a l a h a k u  ( c l i f f s )  ( 7 4 ,  7 5 ) .  N i g h t - l i s t e n i n g  a n d  d a y -  
time b u r r o w  s e a r c h e s  s i n c e  1 9 6 7  by  J .  ~ u n i o k i ,  W .  B. K i n g ,  
K .  Buxbaum ( 1 9 7 3 ) ,  a n d  J .  I. K j a r g a a r d  g r a d u a l l y  i n c r e a s e d  e s t i -  
mates o f  ' U a ' u  b r e e d i n g  i n  H a l e a k a l a  C r a t e r .  The es t imate  o f  
1 6 0 0 k 5 0 0 ,  i n c l u d i n g  j u v e n i l e s ,  b y  K j a r g a a r d  ( 1 9 7 8 )  i s  t h e  l a s t  
a n d  h i g h e s t  ( 7 6 - 9 1 ) .  

The f i r s t  d i s a b l e d  ' U a l u  o n  Maui was r e p o r t e d  b y  R i c h a r d s o n  
a n d  w o o d s i d e  ( l 9 5 4 ) ,  a s  p r e v i o u s l y  n o t e d  ( 5 0 ) .  I n  1 9 7 6  two 
c r a s h e d  a d u l t s  i n  t h e  LZhainZ a rea  a n d  s i x  f a l l e n  j u v e n i l e s  i n  
W a i l u k u  a n d  K a h u l u i  were f o u n d  ( 9 3 - 1 0 0 ) .  I n q u i r y  wou ld  no  d o u b t  
r e v e a l  t h a t  o t h e r  ' U a ' u  h a v e  b e e n  s a l v a g e d  o n  Maui i n  r e c e n t  
y e a r s .  



No i n f o r m a t i o n  was f o u n d  i n  t h e  l i t e r a t u r e  o r  f i e l d  n o t e s  
i n d i c a t i n g  t h a t  ' U a ' u  e x i s t e d  o n  t h e  f l a n k s  o f  K o h a l a ,  H u a l Z l a i ,  
o r  N o r t h  Kona s l o p e s  o f  Mauna Loa d u r i n g  t h e  h i s t o r i c a l  p e r i o d ,  
1 7 7 8  t o  1 9 7 8  ( 1 0 1 - 1 0 4 ,  1 0 8 ,  1 0 9 ) .  The r e m a i n s  o f  a  s i n g l e  b i r d  
r e p o r t e d  b y  Munro ( 1 9 4 4 )  l y i n g  o n  a  t r a i l  a t  4500 f e e t  e l e v a t i o n  
i n  HGnaunau i n  1 8 9 1  r e m a i n s  t h e  s o l e  e v i d e n c e  o f  ' U a ' u  p r e s e n c e  
a l o n g  Mauna L o a f  s l o w e r  S o u t h  Kona s l o p e s ,  a s  p r e v i o u s l y  n o t e d  
( 1 0 7 ) .  

On t h e  Ka ' i i  f l a n k  o f  Mauna Loa s m a l l  n u m b e r s  o f  ' U a ' u  h a v e  
b e e n  f o u n d  a t  w i d e l y  s c a t t e r e d  l o c a t i o n s .  I b e g a n  s y s t e m a t i c  
s e a r c h i n g  o f  t h e  S o u t h w e s t  R i f t  o f  Mauna Loa i n  1 9 6 8  a n d  t u r n e d  
u p  p e r s i s t e n t  n i g h t - c a l l i n g  i n  t h r e e  l o c a t i o n s :  o n  a 5536  f e e t  
e l e v a t i o n  unnamed v o l c a n i c  c o m p l e x  0 . 7 5  mile  s o u t h e a s t  o f  Pu '  u  
O h o h i a  ( 1 0 8 ) ;  o n  P u ' u  Keokeo a t  6 8 7 5  f e e t  e l e v a t i o n  2 .75  mi les  
u p r i f t  ( 1 1 9 ) ;  a n d  o n  a  v o l c a n i c  complex  a b o u t  1 . 5  miles  down t h e  
S o u t h w e s t  R i f t  f rom P u ' u  Keokeo ( 1 2 0 ) .  However ,  n e s t  b u r r o w ( s )  
w e r e  d i s c o v e r e d  a t  o n l y  two s i t e s  c h a r a c t e r i z e d  b y  p e r s i s t e n t  
n i g h t - c a l l i n g  ( 1 0 8 ,  1 1 9 ) .  L i s t e n i n g  a t  o t h e r  l o c a t i o n s  a l o n g  t h e  
S o u t h w e s t  R i f t  o f  Mauna Loa a t  n i g h t  r e s u l t e d  i n  h e a r i n g  l i t t l e  
o r  no  c a l l i n g  ( 1 1 3 - 1 1 8 ,  1 2 1 - 1 2 2 ) .  

The p o s s i b i l i t y  t h a t  ' U a ' u  o n c e  n e s t e d  a t  P a l i  P u a a o  n e a r  
w a i 1 6 h i n u ,  ~ a ' c ,  d e v e l o p e d  d u r i n g  a n  i n t e r v i e w  I h a d  w i t h  W. H. 
M e i n e c k e .  A 1  t h o u g h  r e s i d e n t s  o f  wail :hinu who a r e  now d e c e a s e d  
had  t r a d i t i o n a l l y  c r e d i t e d  P a l i  P u a a o  ( c l i f f  o f  t h e  ' A ' o )  w i t h  
b e i n g  a b r e e d i n g  g r o u n d  o f  ' A 1 o  ( P u f f i n u s  p u f f i n u s  n e w e l l i )  , 
Meinecke  a c c u r a t e l y  i m i t a t e d  t h e  n i g h t - c a l l i n g  o f  ' U a '  u  when 
d e s c r i b i n g  t h e  s o u n d  h e  h e a r d  n e a r  h i s  c h i l d h o o d  home i n  
~ a i ' z h i n u  i n  t h e  1 8 9 0 ' s .  Meinecke  was u n f a m i l i a r  w i t h  t h e  phys -  
i c a l  a p p e a r a n c e  o f  e i t h e r  t h e  ' A ' o  o r  ' U a ' u .  I t  is  t h e r e f o r e  
p o s s i b l e  t h a t  i t  was t h e  ' U a ' u  t h a t  n e s t e d  a t  P a l i  P u a a o ,  o r  t h a t  
b o t h  s p e c i e s  n e s t e d  t h e r e .  The h i s t o r i c a l  r e c o r d  is  t h u s  con-  
f u s e d  ( 1 2 3 ) .  

R e c o r d s  o f  ' U a ' u  o n  t h e  windward s l o p e s  o f  Mauna Loa a r e  
c o n £  i n e d  t o  H a w a i i  V o l c a n o e s  N a t i o n a l  P a r k  a n d  v i c i n i t y .  'Ua' u  
were n o t  d e t e c t e d  b y  P. C .  a n d / o r  W. E .  Banko a t  t h e  summit  
c r a t e r  o f  Mauna L o a ,  n o r  a t  P u ' u ' u l a ' u l a  a l o n g  t h e  s u m m i t  t r a i l  
o n  t h e  N o r t h e a s t  R i f t  a t  1 0 , 0 0 0  f e e t  e l e v a t i o n ;  h o w e v e r ,  f e a t h e r s  
a n d  b o n e s  h a v e  r e c e n t l y  b e e n  f o u n d  and p r e s e n c e  r e v e a l e d  a l o n g  
t h e  Mauna Loa summi t  t r a i l  a t  c a .  8000  f e e t  e l e v a t i o n  b y  C.  C o r n  
( S .  C o n a n t ,  p e r s .  comm.); M .  F o n t e s ,  a n d  K .  N i s h i m o t o ;  a n d  
P. C o n a n t ,  a n d  S.  N a g a t a  ( S .  C o n a n t ,  p e r s .  comm.) ( 1 2 5 - 1 2 9 ) .  A l -  
t h o u g h  n a t i v e  H a w a i i a n s  s u p p l i e d  S.  B. W i l s o n  w i t h  downy young  a t  
~ i l a u e a  i n  1 8 8 7 ,  and  i n d i c a t e d  t h a t  ' U a ' u  n e s t e d  i n  c o n s i d e r a b l e  
n u m b e r s  i n  t h e  v i c i n i t y ,  a n d  m o r e  p a r t i c u l a r l y  o n  t h e  s l o p e s  o f  
Mauna Loa ( 1 3 0 ) ,  r e c o n n a i s s a n c e  i n  t h e  K i l a u e a  a r e a  b y  W. B. 
K i n g ,  M o r r i s o n  ( 1 9 6 7 )  ( H a t c h  1 9 6 7 ) ,  a n d  me, t u r n e d  u p  m o s t l y  
n e g a t i v e  r e s u l t s  ( 1 3 5 - 1 3 7 ,  1 3 9 ,  1 4 6 ) .  W h i l e  I h e a r d  a few c a l l s  
o n  7  S e p t e m b e r  1 9 7 2  a t  Makaopuhi  C r a t e r ,  a n d  P. H .  B a l d w i n  



(Banko,  p e r s .  comm. ) t h o u g h t  i t  p o s s i b l e  a  r e l i c t  p o p u l a t i o n  
t h e r e  may have  been  p r e v i o u s l y  o v e r l o o k e d ,  no  c a l l s  were  h e a r d  
under  poor  l i s t e n i n g  c o n d i t i o n s  on  6  Augus t  1978  ( 1 4 7 ,  1 4 8 ,  1 5 0 ) .  
The p o s s i b i l i t y  o f  ' U a ' u  b r e e d i n g  a t  Makaopuhi t h e r e f o r e  p re -  
s e n t l y  l a c k s  c o n f i r m a t i o n .  

The re  i s  ample  e v i d e n c e  t h a t  ' U a ' u  f r e q u e n t  t h e  ~ T l a u e a  
a r e a ,  m o s t l y  i n  November, a l t h o u g h  o n e  r e c o r d  e a c h  e x i s t s  f o r  
May, O c t o b e r ,  and December. During t h e  3 1  y e a r  p e r i o d  1948 t o  
1 9 7 8 ,  some 10 d i s a b l e d  b i r d s ,  many r e c e n t l y  f l e d g e d ,  have  b e e n  
r e p o r t e d  o r  r e c o v e r e d  ( J .  H .  Hansen; D. F o r b e s ;  van R ipe r  I11 
[ I 9 7 8  m s . ]  ; Baldwin & Hubbard [ I9491  ; D. W .  P e t e r s o n ;  S.  Lin- 
d e r e r ;  J .  P. Lockwood) m o s t l y  a s  a T r e s u l t  o f  c r a s h e s  a round t h e  
w e l l - l i g h t e d  Vo lcano  House and K l l a u e a  M i l i t a r y  Camp ( 1 3 1 ,  1 3 2 ,  
1 4 0 ,  1 4 2 - 1 4 5 ) ,  b u t  a l s o  a t  t h e  USGS Volcano  O b s e r v a t o r y  ( 1 4 1 ) ,  
n e a r  e r u p t i n g  Mauna Ulu ( l 4 9 ) ,  and a l o n g  t h e  E e l t  Highway n e a r  
t h e  47 m i l e p o s t  a b o u t  7  miles s o u t h w e s t  o f  t h e  P a r k  boundary  
( 1 3 8 ) .  R e p o r t s  o f  b i r d s  c a l l i n g  a t  n i g h t  i n  t h e  ~ i l a u e a  a r e a  
have  n e v e r  been  p o s i t i v e l y  i d e n t i f i e d  a s  t h o s e  o f  ' U a ' u  by p e r -  
s o n s  f a m i l i a r  w i t h  t h e  v o c a l i z a t i o n s  o f  t h i s  s p e c i e s ,  and a t  
l e a s t  some r e p o r t i n g  e r r o r  h a s  been  acknowledged ( 1 3 3 - 1 3 7 ) .  
The re  i s  a  p o s s i b i l i t y  t h a t  some c a l l i n g  r e p o r t e d  t o  b e  t h a t  o f  
'Ua '  u  may have  been  t h a t  o f  t h e  W h i t e - t a i l e d  T r o p i c b i r d  ( P h a e t h o n  
l e p t u r u s  d o r o t h e a e )  which I have  h e a r d  v o c a l i z e  i n  f l o c k s  on 
s to rmy  n i g h t s  from March t o  May i n  t h e  ~ T l a u e a  a r e a ,  a t  l e a s t  
b e f o r e  t h e  5  November 1967 t o  1 3  J u l y  1968  e r u p t i o n  o f  Hale- 
ma'uma'u when t h e  p o p u l a t i o n  w h i c h  l i v e d  on t h e  c r a t e r  w a l l s  was 
much g r e a t e r .  

On t h e  n o r t h e a s t  f l a n k  o f  Mauna Loa,  o u t s i d e  Hawaii  Vol- 
c a n o e s  ~ a t i o n a l  p a r k ,  o n e  d i s a b l e d  ' U a ' u  found  n e a r  t h e  K c l a n i  
P r o j e c t ,  5500 f e e t  e l e v a t i o n ,  was s a l v a g e d  a s  a  spec imen by an  
unknown p a r t y  on 28 November 1954 (Banko 1978 m s . )  ( 1 1 2 ) .  J. P. 
Lockwood h e a r d  p e r s i s t e n t  n i g h t - c a l l i n g  a t  a n  unnamed 7996 f e e t  
e l e v a t i o n  v o l c a n i c  c o n e  on 28 J u l y  1976 ( 1 1 0 ) .  

I n  a d d i t i o n  t o  p r e v i o u s l y  men t ioned  a r c h a e o l o g i c a l  e v i d e n c e  
o f  ' U a ' u  p o p u l a t i o n s  o n c e - r e s i d e n t  on Mauna Kea, r e p o r t e d  by 
R i c h a r d s o n  and Woodside ( 1 9 5 4 )  ( 1 5 9 ) ,  and McCoy and Gould ( 1 9 7 7 )  
( l s g a ) ,  t h e r e  a r e  a  number o f  o b s e r v a t i o n s  i n d i c a t i n g  t h a t  rem- 
n a n t  g r o u p s  have  p e r s i s t e d  u n t i l  r e c e n t l y .  R i c h a r d s o n  and Wood- 
s i d e  a l s o  r e p o r t e d  a  dead  c a r c a s s  found n e a r  Kanaka leonu i  on  t h e  
e a s t  s l o p e  o f  Mauna Kea; f i v e  f r e s h  bu r rows  l o c a t e d  a t  8800 f e e t  
e l e v a t i o n  n e a r  P u ' u  Kole  on t h e  s o u t h e a s t  s l o p e ;  r e m a i n s  o f  t h r e e  
' U a ' u  p i c k e d  up by  H .  F e r g e r s t r o m  a t  o v e r  9000 f e e t  e l e v a t i o n  
( a b o v e  P u ' u  Ko le )  ; and d i s c o v e r y  o f  f e a t h e r s  and p a r t  o f  a  beak  
a t  c a .  10 ,000  f e e t  e l e v a t i o n  on t h e  s o u t h  f l a n k  ( 1 5 5 ,  1 5 8 ) .  
Walker ( 1 9 6 2 )  h e a r d  one  c a l l i n g  n e a r  Kaluamakani  Cabin ( 1 5 1 ) .  A 
few y e a r s  l a t e r ,  i n  1968 ,  I p i c k e d  up an  o l d  ' U a ' u  wing a t  t h e  
S t a t e  ~ i v i s i o n  o f  F o r e s t r y  c a b i n  be low K a n a k a l e o n u i ,  and i n  1969 
i d e n t i f i e d  a  d r i e d - u p  c a r c a s s  b r o u g h t  t o  me by N. S a n t o s  a s  t h a t  
o f  an  ' U a ' u  ( 1 6 7 ) .  I n  1969 I q u e r i e d  c o n s t r u c t i o n  foreman 
N. Crapo r e l a t i v e  t o  p o s s i b l e  n i g h t - c a l l i n g  h e a r d  o r  c a r c a s s e s  



e n c o u n t e r e d  i n  C r a p o ' s  d a i l y  commuting f rom H a l e  PEhaku t o  t h e  
t e l e s c o p e  c o n s t r u c t i o n  s i t e  o n  t h e  summi t  o f  Mauna Kea d u r i n g  
1 9 6 8  and  1 9 6 9 ,  b u t  h e  knew n o t h i n g  o f  s u c h  a  b i r d  ( 1 6 3 ,  1 6 4 ) .  
D u r i n g  t h e  1 9 6 8  and  1 9 7 0  b r e e d i n g  s e a s o n s  I c a r r i e d  o u t  s e v e r a l  
w i d e - r a n g i n g  n i g h t  l i s t e n i n g  s u r v e y s  a l o n g  j e e p  t r a i l s  o n  t h e  
u p p e r  e a s t ,  n o r t h e a s t ,  n o r t h ,  n o r t h w e s t ,  a n d  west s l o p e s  o f  Mauna 
Kea, i n c l u d i n g  p a r  titularly t h e  Pu '  u  K o l e  and  K a n a k a l e o n u i  a r e a s  
( 1 6 1 ,  1 6 2 ,  1 6 5 ,  1 6 6 ,  1 7 0 ,  1 7 1 ) .  A s i n g l e  r u s h  o f  w i n g s  a n d  a  f ew 
c a l l s  h e a r d  a t  1 9 3 5 ,  1 9 4 2 ,  1 9 5 0 ,  and  2015  h o u r s  o n  2  J u n e  1970  
n e a r  K a n a k a l e o n u i  w e r e  t h e  o n l y  p o s i t i v e  r e s u l t s  o b t a i n e d  d u r i n g  
f i v e  n i g h t s  o f  work ( 1 6 8 ,  1 6 9 ) .  

D i s t r i b u t i o n  A t  S e a  

O t h e r  t h a n  t h e  Henshaw ( 1 9 0 2 )  r e p o r t  t h a t  n a t i v e  H a w a i i a n s  
i n  t h e  1 8 9 0 ' s  o b s e r v e d  ' U a ' u  t o  b e  common o n  a  f i s h i n g  g r o u n d  
some 5  t o  1 0  miles o f f s h o r e  windward H a w a i ' i  ( l 7 9 ) ,  l i t t l e  o f  
s u b s t a n c e  was r e c o r d e d  o f  t h e  p e l a g i c  d i s t r i b u t i o n  o f  t h e  ' U a ' u  
u n t i l  t h e  S m i t h s o n i a n  I n s t i t u t i o n  c o n d u c t e d  t h e  P a c i f i c  Ocean 
B i o l o g i c a l  S u r v e y  Program i n  t h e  m i d d l e  and  l a t e  1 9 6 0 ' s .  T r a i n e d  
b i o l o g i s t s  i n  t h i s  p r o g r a m  r e c o r d e d  d i s t r i b u t i o n  and r e l a t i v e  
a b u n d a n c e  o f  a l l  s p e c i e s  o f  s e a  b i r d s  d u r i n g  3 5 6 1  h o u r s  o f  o b s e r -  
v a t i o n  o n  1 5  c r u i s e s  a l o n g  a p r e d e t e r m i n e d  r e p l i c a t e d  s a m p l i n g  
t r a c k  o f  3 4 , 3 8 4  mi les  i n  t h e  g e n e r a l  v i c i n i t y  o f  t h e  H a w a i i a n  
I s l a n d s .  From i n f o r m a t i o n  c o l l e c t e d  o n  t h e s e  c r u i s e s ,  King  
( l 9 7 O ) ,  who r e p o r t e d  r e s u l t s  o f  t h e  w o r k ,  c o n c l u d e d  t h a t  ' U a ' u  
w e r e  w i d e s p r e a d  o v e r  t h e  5 0 0 , 0 0 0  s q u a r e  m i l e  s t u d y  a r e a  and 
d o u b t l e s s l y  r a n g e d  beyond s u r v e y  p a r a m e t e r s  i n  a l l  d i r e c t i o n s .  
I n d i v i d u a l s  were i d e n t i f i e d  as  f a r  n o r t h  a s  42ON a n d  a s  f a r  s o u t h  
a s  5ON l a t i t u d e ;  a s  f a r  e a s t  a s  148OW a n d  a s  f a r  west as  158OW 
l o n g i t u d e  ( 1 8 1 - 1 8 4 ) .  One d e n s i t y  c e n t e r  was f o u n d  i n  t h e  n o r t h -  
west  c o r n e r  o f  t h e  s t u d y  a r e a ,  n e a r  l a t i t u d e  2S0N, l o n g i t u d e  
157OW ( 1 8 0 ) .  ' U a ' u  w e r e  a l s o  s e e n  b y  R. S.  C r o s s i n  i n  e a r l y  
m o r n i n g  h o u r s  i n  company w i t h  ' A 1 o  ( P u f f i n u s  p u f f i n u s  n e w e l l i )  
n e a r  t h e  i s l a n d  o f  K a u a ' i  ( K i n g ,  p e r s .  comm.) , a n d  t h e r e  w e r e  
many i n s t a n c e s  r e c o r d e d  o f  ' U a ' u  f l y i n g  d i r e c t l y  t o w a r d  o r  away 
f r o m  K a u a ' i  ( 1 8 5 , 1 8 6 ) .  

S. Tokumine ,  s k i p p e r  o f  t h e  f i s h i n g  b o a t  Kaimamala  o u t  o f  
H i l o ,  r e p o r t e d  t o  m e  t h a t  ' U a ' u  were p r e s e n t  i n  H a w a i i a n  w a t e r s  
( f r o m  S o u t h  P o i n t ,  i s l a n d  o f  H a w a i ' i  t o  F r e n c h  F r i g a t e  S h o a l s ,  
N o r t h w e s t e r n  H a w a i i a n  I s l a n d s )  f rom May t o  O c t o b e r ,  a n d  w e r e  
a b s e n t  f rom a b o u t  November t o  A p r i l  ( 1 8 7 ) .  

T h e r e  seems t o  b e  o n l y  o n e  ' U a ' u  o f  r e c o r d  t h a t  h a s  b e e n  
c o l l e c t e d  o n  a n  i s l a n d  o u t s i d e  t h e  H a w a i i a n  I s l a n d s .  A s p e c i m e n  
f rom t h e  Molucca  I s l a n d s  i n  t h e  S o u t h w e s t  P a c i f i c  s u g g e s t e d  t o  
King ( 1 9 6 7 )  t h e  p o s s i b i l i t y  o f  a  m i g r a t i o n  t o  t h e  W e s t e r n  P a c i f i c  
d u r i n g  t h e  n o n - b r e e d i n g  s e a s o n  ( 1 8 8 )  . 

\ 



COMPLETENESS OF DATA, ERRONEOUS AND DOUBTFUL RECORDS 

The f o r e g o i n g  r e c o r d s  on r e l a t i v e  abundance  and g e o g r a p h i c a l  
d i s t r i b u t i o n  o f  ' U a ' u  a r e  b e l i e v e d  e s s e n t i a l l y  c o m p l e t e  f o r  t h e  
s o u r c e s  examined ,  from 1884 u n t i l  t h e  con tempora ry  p e r i o d .  

A t t e n t i o n  i s  drawn t o  s e v e r a l  e r r o n e o u s  o r  d o u b t f u l  r e c o r d s .  
Henshaw ( 1 9 0 2 )  , l a c k i n g  s p e c i m e n s ,  f e l t  " r e a s o n a b l y  s u r e "  t h a t  
n i g h t - c a l l i n g  b i r d s  which invaded  H i l o  on s t o r m y  n i g h t s  d u r i n g  
t h e  f a l l  and w i n t e r  months  were ' U a ' u  ( 1 7 6 ) .  Baldwin ( 1 9 4 6 ,  
1 9 5 2 )  e x p r e s s e d  a  more r e c e n t  s i m i l a r  b e l i e f  ( l 7 8 ) ,  and pas sed  
a long  a  r e p o r t  o f  Mr. Nakamura t h a t  he  saw a  s m a l l  f l o c k  n e a r  
~ a l a r n a k i  (Puna  D i s t r i c t )  ( 1 7 8 ,  1 2 4 ) .  P a s s a g e  o f  t i m e  and l a c k  o f  
c o r r o b o r a t i n g  r e p o r t s  o r  o t h e r  e v i d e n c e  t e n d  t o  c a s t  d o u b t  on t h e  
v a l i d i t y  o f  t h e s e  r e c o r d s .  

Mor r i son  ( 1 9 6 7 )  c o r r e c t e d  h i s  m i s t a k e n  i m p r e s s i o n  o f  h e a r i n g  
' U a ' u  i n  t h e  v i c i n i t y  o f  t h e  Volcano House ( 1 3 6 ,  1 3 7 ) .  The re  
seems s u f f i c i e n t  n e g a t i v e  e v i d e n c e  from o t h e r  s u r v e y s  ( 1 3 5 ,  1 3 9 ) ,  
and l a c k  o f  a  s i n g l e  p o s i t i v e l y  i d e n t i f i e d  ' U a ' u  h e a r d  a t  ~ i l a u e a  
o v e r  t h e  y e a r s  by  me o r  o t h e r s  t o  d i s c o u n t  t h e  v a l i d i t y  o f  
Dunmi re ' s  ( 1 9 6 0 )  and E i senmann ' s  ( 1 9 6 1 )  r e p o r t s  a l s o .  

Munro ( 1 9 4 1 )  r e p o r t e d  t h a t  he  found f i v e  p a i r s  o f  ' U a ' u  
w ings  o n  L 5 n a 1 i  on 11 September  1896 ,  b u t  g a v e  t h e  y e a r  a s  1926 
i n  a n  u n p u b l i s h e d  m a n u s c r i p t  ( 3 3 ,  2 0 ) .  The w i n g s ,  c l e a r l y  
l a b e l e d  11 September  1 9 2 6 ,  a r e  i n  t h e  B e r n i c e  Pauah i  B i shop  
Museum, Hono lu lu ,  e s t a b l i s h i n g  1926 r a t h e r  t h a n  1896 a s  t h e  
a c t u a l  y e a r  o f  c o l l e c t i o n .  

The r e p o r t  o f  Warner ( l 9 6 8 ) ,  o f  s e a  b i r d s  grounded  a l o n g  t h e  
windward b e a c h e s  o f  Kaua' i d u r i n g  t h e  summers o f  1960 and 1 9 6 1 ,  
con fused  t h e  i d e n t i t y  o f  ' A ' o  ( P u f f i n u s  p u f f i n u s  n e w e l l i )  w i t h  
t h a t  o f  ' U a ' u  ( R .  E .  Warner ,  p e r s .  comm.). C i r c u m s t a n t i a l  e v i -  
d e n c e  and l a c k  o f  f u r t h e r  s i m i l a r  i n c i d e n t s  i n v o l v i n g  ' U a ' u  on 
Kaua? s u p p o r t s  Warner ' s s u b s e q u e n t  b e 1  i e f  t h a t  t h e  b i r d s  s e e n  
b o t h  y e a r s  were  ' A ' o ,  n o t  ' U a ' u  a s  s t a t e d .  

CHRONOLOGICAL DISTRIBUTION OF -RECORDS 

Of t h e  192 e x i s t i n g  ' U a ' u  r e c o r d s ,  187 were  c l a s s i f i e d  ac- 
c o r d i n g  t o  d e c a d e  o f  o r i g i n  and compi l ed  i n  T a b l e  1. The numbers 
i n  t h e  t a b l e  e x h i b i t  t h e  i n i t i a l  o b s e r v a t i o n s  f o l l o w i n g  d e s c r i p -  
t i o n  o f  t h e  s p e c i e s  i n  t h e  1 8 8 0 ' ~ ~  t h e  c o m p a r a t i v e  a b s e n c e  o f  
r e p o r t s  from e a r l y  1 9 0 0 ' s  t h r o u g h  t h e  1 9 3 0 1 s ,  and s t e a d y  b u i l d u p  
o f  i n f o r m a t i o n  from 1 9 4 0 ' s  t h r o u g h  t h e  1 9 6 0 ' s  and 1 9 7 0 ' s .  








































































