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THE STATE OF SCIENTIFIC INFORMATION RELATING TO THE BIOLOGY A M )  

ECOLOGY OF THE GORDA RIDGE STUDY AREA, NORTHEAST PACIFIC OCEAN: 

SEABIRDS 

INTRODUCTION 

B r i g g s ,  T y l e r ,  L e w i s ,  and  Det tman ( 1983)  c o n d u c t e d  a e r i a l  s u r v e y s  o f  
t h e  d i s t r i b u t i o n  and  a b u n d a n c e  o f  s e a b i r d s  o u t  t o  1 8 5  km o f f  c e n t r a l  and 
n o r t h e r n  C a l i f o r n i a  d u r l n g  1980-1983. T h e i r  s t u d y  a r e a  i n c l u d e d  t h e  r e g i o n  
b e t w e e n  4 0 ' - 4 2 ' ~  a n d  125'-126.5'  W ,  i . e . .  t h e  s o u t h e a s t e r n  p o r t i o n  o f  t h e  
Gorda Ridge S t u d y  Area ( F i g u r e  1 ) .  T h e i r s  are t h e  o n l y  s y s t e m a t i c a l l y  
c o l l e c t e d  t i m e  s e r i e s  d a t a  on  t h e  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  s e a b i r d s  
a v a i l a b l e  f o r  t h e  s t u d y  a r e a .  E a r l i e r  i n v e s t i g a t o r s  ( e . g . ,  Yocum 1 9 4 7 a  a n d  
1947b ,  Kenyon 1950 ,  Thompson 1 9 5 1 ,  McHugh 1955;  H a m i l t o n  1958 ,  Holmes 1 9 6 4 ,  
a n d  S a n g e r  1 3 7 0 )  r e c o r d e d  numbers  o f  b i r d s  o b s e r v e d  f r o m  s h i p s  p a s s i n g  
t h r o u g h  waters o f f  Wash ing ton ,  Oregon ,  a n d  n o r t h e r n  C a l i f o r n i a .  T h e i r  
r e p o r t s  o f  maximum numbers  o f  b i r d s  s e e n  a t  a n y  o n e  time may b e  h e a v i l y  
b i a s e d  t o w a r d  s p e c i e s  which a r e  a t t r a c t e d  t o  v e s s e l s .  Wahl a n d  Heinemann 
( 1 9 7 9 )  q u a n t i f i e d  t h e  d e g r e e  o f  a t t r a c t i o n  o f  1 6  s p e c i e s  ( t h e  b l a c k - f o o t e d  
a l b a t r o s s ,  n o r t h e r n  f u l m a r ,  and  C a l i f o r n i a  g u l l  i n  p a r t i c u l a r )  t h a t  w e r e  
s i g n i f i c a n t l y  more a b u n d a n t  w i t h i n  6  km o f  f i s h i n g  v e s s e l s  t h a n  a t  g r e a t e r  
d i s t a n c e s .  S o o t y  s h e a r w a t e r s  and  f o r k - t a i l e d  s t o r m - p e t r e l s  d i d  n o t  a p p e a r  
t o  b e  a t t r a c t e d  t o  v e s s e l s .  

The d a t a  o f  B r i g g s  e t  a l .  ( 1 9 8 3 ) ,  summar ized  by Doh1 e t  a l .  ( 1 9 8 3 ) ,  
i n d i c a t e  t h a t  s p e c i e s  p r e d o m i n a n t  s e a w a r d  o f  t h e  2 , 0 0 0  m i s o b a t h  o f f  
n o r t h e r n  C a l i f o r n i a  d u r i n g  1980-1 383 were t h e  n o r t h e r n  f u l m a r ,  L e a c h ' s  
s t o r n - p e t r e l .  C a s s i n ' s  a u k l e t ,  r e d  a n d  r e d - n e c k e d  p h a l a r o p e s ,  b l a c k - l e g g e d  
k i t t i w a k e ,  and  r h i n o c e r o s  a u k l e t .  O v e r a l l  d e n s i t i e s  were h i g h e s t  d u r i n g  
s p r i n g  ( A p r i l - J u n e ) ,  when b r e e d i n g  L e a c h ' s  s t o r m - p e t r e l s ,  a n d  summer 
( J u l y - S e p t e m b e r ) ,  when m i g r a t i n g  p h a l a r o p e s ,  were p r e s e n t .  

Only L e a c h ' s  s t o r m - p e t r e l s  and  common m u r r e s  n e s t  i n  l a r g e  numbers  
a l o n g  t h e  c o a s t l i n e  i n s h o r e  o f  t h e  p r o p o s e d  lease a r e a  ( V a r o u j e a n  1 9 7 9 ,  
Sowls  e t  a l .  1 9 8 0 ) .  The l a r g e s t  c o l o n i e s  o c c u r  a t  C a s t l e  Rock (41 ' 4 5 '  N )  
i n  n o r t h e r n  C a l i f o r n i a  a n d  H u n t e r s ,  Crook P o i n t ,  Whalehead ,  a n d  Goa t  I s l a n d s  
( 4 2 '  0 3 '  N t o  42'  1 8 '  N) a n d  T h r e e  Arch Rock (45 '  2 7 '  N) i n  s o u t h e r n  a n d  
c e n t r a l  Oregon .  D e n s i t i e s  o f  L e a c h ' s  s t o r m - p e t r e l s  a n d  common m u r r e s  a r e  
r e l a t i v e l y  h i g h  o v e r  t h e  s h e l f  s e a w a r d  o f  t h e s e  i s l a n d s  d u r i n g  summer. 

Some i n f o r m a t i o n  on f o e d i n g  h a b i t s  is a v a i l a b l e  f o r  s o o t y  s h e a r w a t e r s ,  
L e a c h ' s  s t o r m - p e t r e l s ,  and  common m u r r e s  c o l l e c t e d  a t  u n s p e c i f i e d  l o c a t i o n s  
o f f  Oregon  by Wiens a n d  S c o t t  ( 1 9 7 5 )  ( T a b l e  1 1 .  B r i g g s  e t  a l .  (1  9 8 4 )  
examined  t h e  g u t  c o n t e n t s  o f  r e d  a n d  r e d - n e c k e d  p h a l a r o p e s  c o l l e c t e d  f r o m  
f r o n t a l  z o n e s  o f f  c e n t r a l  C a l i f o r n i a .  T h e s e  r e p r e s e n t  t h e  o n l y  i n f o r m a t i o n  
a v a i l a b l e  p e r t i n e n t  t o  t h e  ilse o f  r e s o u r c e s  by s e a b i r d s  i n  t h e  Gorda Ridge  
S t u d y  Area .  



F i g u r e  I .  : \ r e a  s u r v e y e d  f ~ r  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  s e a b i r d s  b v  B r i g g s  e t  a l .  ( 1  
A r e a  o f  o v e r l a p  w i t h  t h e  C o r d a  R i d q e  S t u d y  A r e a  i n d i c a t e d  bv c r o s s - h a t c h i n g .  



SEABIRDS 

T a b l e  1 .  R e l e v a n t  i n f o r m a t i o n  o n  t h e  f e e d i n g  h a b i t s  o f  s e a b i r d s  i n  t h e  
p r o p o s e d  Corda Ridge  L e a s e  Area and  o t h e r  a r e a s  o f  i n t e r e s t .  

S p e c i e s  A u t h o r s  L o c a t  i o n  - P r e y  

S o o t y  Wiens & S c o t t  Oregon 
S h e a r w a t e r  ( 1 9 7 5 )  

L e a c h ' s  Wiens & S c o t t  Oregon 
S t o r m - p e t r e l  ( 1 9 7 5 )  

Red and  Red- 
necked  
P h a l a r o p e s  

A i n l e y  & S a n g e r  F a r a l l o n  Is. , 
( 1 9 7 9 )  C A 

a r i g g s  e t  a l .  
( 1 9 8 4 )  

Common Murre Wiens & S c o t t  
( 1 9 7 5 )  

no. anchovy 
c e p h a l o p o d s  

h y d r o z o a n s  
e u p h a u s i i d s  
c e p h a l o p o d s  

e u p h a u s i  i d s  
b a r n a c l e s  
f i s h  
c a r r i o n  
o f  f a 1  

47-49 km o f f  f i s h  e g g s  
P t .  Reyes ,  C A  c y p r i i d  l a r v a e  

e u p h a u s i i d s  

59-72 k m  o f f  f i s h  e g g s  
P t .  Montara ,  C A  c y p r i i d  l a r v a e  

e u p h a u s  i i d s  

j u s t  s e a w a r d  o f  C a l a n u s  s p .  
s h e l f  b r e a k  o f f  b r a c h y u r a n  l a r v a e  
D a v e n p o r t ,  C A  f i s h  e g g s  

e u p h a u s i i d s  

Oregon h e r r i n g  
a n c h o v i e s  
smelts 
c o d s  
s c u l p i n s  



The young o f  mos t  s p e c i e s  o f  s e a b i r d s  a t t a i n  a d u l t  body w e i g h t  by t h e  
t i m e  t h e y  f l e d g e .  T h e r e f o r e ,  e x c e p t  f o r  i n d i r e c t  e f f e c t s  on t h e  f o r a g i n g  
c a p a b i l i t i e s  o f  a d u l t s ,  c o n d i t i o n s  a t  s e a  do n o t  a f f e c t  t h e  p r o c e s s  o f  
g rowth .  T h e r e  a r e  e x c e p t i o n s  w i t h i n  t h e  f a m i l y  A l c i d a e ,  o n e  o f  which i s  t h e  
common murre .  The c h i c k  of  t n e  common rnurre l e a v e s  t h e  n e s t  19-2Q d a y s  
a f t e r  h a t c h i n g  (Xanuwal 1 9 8 9 ) .  Unable t o  f c r a g e  f a r  i t s e l f ,  i t  is 
:; :s;>;.a":itiu :,y 3 :1.1?0 ; jdr?: l t  i t  5r33 I:?. 'J:ir,~iiJ 233, ?(-3rs. 1301;~,. ) . 3~; ; s : :  g ? !  

a:. (1383) n o t e d  tha t ,  ? o s t f i e d g i n g  d i s p e r s a l  . ~ f  p a r o n t - c h i c k  pa::-s Szg:in by7 
l a t e  J u l y  e a c h  y e a r  o f f  c e n t r a l  and  n o r t h e r n  C a l i f o r n i a .  Movc:ment was 
p r e d o m i n a n t l y  s o u t h  o v e r  w a t e r s  o f  t h e  c o n t i n e n t a l  s h e l f .  

No s t u d i a s  o f  s e a b i r d  b e h a v i o r  have  been  c o n d i ~ c t e d  i n  t h e  (2-ordd 3iIg.2 
t i  3 .  The : i ' , t r a c t i o n  o f  b l a c ~ - - f o o t e d  R ~ : ~ z ' : ~ o s s % s ,  n o r t h e r ? .  f l i r n i r  ;, 
and C a l i f o r n i a  g u l l s  t o  v e s s e l s ,  a s  q u a n t i f i e d  by Wahi and 3aine:nsn (1979) 
may r e n d e r  them e s p e c i a l l y  s u s c e p t i b l e  t o  f o u l i n g  by o i l .  S i m i l a r l y ,  t h e  
amount o f  t i m e  which common m u r r e s  s p e n d  s i t t i n g  a t  t h e  s u r f a c e  w h i l e  
f o r a g i n g  and  t h e  f l i g h t l e s s  c o n d i t i o n  o f  a d u l t s  and young d u r i n g  t h e  l a t e  
s l lnrner-ear ly f a l l  mol t  (P. H a r r i s o n  1983) may e x p l a i n  why t h i s  s p e c i e s  
f r e q ~ ! ? r i t l y  corn2ri:jcis oorr  tnan 33; ,3f a:? 3 1 r d s  ,,:i!led i:i o i l .  . i p l l l s  
(>lanuwal 19b4) .  

2 b s z r v a t  ions ' J i t n  i n  The  Propossti GorJa ?,itjg? L c ? < l ~ i ?  I r e s  

B r i g g s  e t  a ? .  ( 1  963) c o n d ~ ~ c t e d  s y s t e m a t i c  s u r v e y s  o f  t n e  d i s t r l b u t  i o n  
and aoundance  of  s e a b i r d s  o v e r  t h e  c o n t i n e n t a l  s h e l f  and s l o p e  t o  135 k m  o f f  
c e n t r a l  and n o r t h e r n  C a l i f o r n i a  d u r i n g  1980 t o  1983 ( F i g .  1 ) .  T h e i r  s t u d y  
a r e a  o v e r l a p p e d  t h e  s o u t n e a s t e r n  p o r t i o n  o f  t h e  p r o p o s e d  Gorda Ridge  Lease  
Area ( i . e . ,  40'-42' N x  125O-126.5O W) . T h e i r  r e s u l t s ,  w i t h  t h o s e  o f  o t h e r  
a u t h o r s  a s  c i t e d ,  a r e  p r e s e n t e d  below. 

Black- foo ted  A l b a t r o s s ,  Diomedea n i g r i p e s  

The b l a c k - f o o t e d  a l b a t r o s s  was p r e s e n t  year - round  o f f  n o r t h e r n  
C a l i f o r n i a .  Peak numbers  o c c u r r e d  d u r i n g  l a t e  s p r i n g  a n d  summer when 
b r e e d e r s  and j u v e n i l e s  d i s p e r s e d  f rom c o l o n i e s  i n  t h e  N o r t h w e s t  Hawai ian  
I s l a n d s  ( R i c e  1984) .  D e n s i t i e s  were g e n e r a l l y  l e s s  t h a n  1 b i r d / k m 2  a l t h o u g h  
b l a c k - f o o t e d  a l b a t r o s s e s  have  c o n s i s t e n t l y  been  d e s c r i b e d  a s  a b u n d a n t  
seaward  o f  t h e  c o n t i n e n t a l  s h e l f  by s h i p b o a r d  o b s e r v e r s  ( T a b l e  2). The 
d i s c r e p a n c y  p r o b a b l y  d e r i v e s  from t h e  w e l l  known a t t r a c t i o n  o f  t h i s  s p e c i e s  
t o  f l o a t i n g  o b j e c t s ,  i n c l u d i n g  s h i p s  (Yocum 1 9 4 7 3 ) .  S u r v e y s  c o n d u c t e d  f rom 
a i r p l a n e s  ( e . g . ,  B r i g g s  e t  a l .  1983)  a v o i d  t h i s  b i a s .  



SEABIRDS 

Table 2 .  Shipboard records of black-footed a l b a t r o s s  s igh t ings .  

Author 

Yocum 

Kenyon 

Date & Location 
Pub. Date of Observation Abundance 

Thompson 1951 

Hamilton 1958 

Sanger 

July-Sept. 1945 Generally abundant 
w i t h  maximum number 

135OW off  C .  Blanco, observed a t  any one 
0 R time between 53 and 

95. 

Dec. 1948 Common sh ip  fol lowers  

Unalaska, AK t o  San 
Francisco, CA, t o  
Cape F l a t t e r y ,  WA 

Jan. ,  Yay, June-Aug., Concentrated over cold 
& Oct. - Dec. waters of the 

Ca l i fo rn i a  cur ren t .  
San Francisco, CA t o  Maximum number 
Honolulu, HI observed a t  any one 

time decreased west of 
135OW. 

June 1955 Abundant in warm 
waters off Japan and 

Japan t o  S e a t t l e .  cold waters off 
WA S e a t t l e .  

May, Aug., & Oct. Present year-round 
1964, & Jan. 1965. with peak abundance 

and frequency of 
occurence in summer, 
minimum i n  winter .  



Laysan A l b a t r o s s ,  D, i m m u t a b i l i s  

One Laysan a l b a t r o s s  was o b s e r v e d  i n  t h e  p r o p o s e d  Corda  Ridge  L e a s e  
Area.  

N o r t h e r n  Fulmar ,  Fu lmarus  g l a c i a l i s  

?"? :li~q'h~.rl; .in,: t - l e  di,.je.;t ,li:;trl;:ut,ir?r. 3 F  7[;r-t:::??'? T;17--:-3 ;:r:,::;rr~.&? 
s f  f nortii?r!1 C a l i f o r n i 3  frorn O c t ~ b e r - A p r i l  . Nurnbers of  fu l~r ia i -5  .:.Aries 
x i d e l j  f rom y e a r  t o  y e a r .  I n  y e a r s  when r)ece!nber t o  J a n u a r y  p o p u l a t i o n s  
were low,  f u l m a r s  u s u a l l y  d i s a p p e a r e d  f rom n o r t h e r n  C a l i f o r n i a  w a t e r s  by 
;.lay. P o p u l n t  i o n s  t h a t  r e m a i n e d  t h r o u g h  mid-summer, r a t h e r  t h a n  m i g r a t i n g  
.?orth t o  b r e e d i n g  c o l o n i e s  i n  t i e  B e r i n g  S e a  and Gulf  o f  A l a s k a ,  np>eart id  t.2 
b e  .7er?~~,int:-; o f  above  3 v e r a g e  i n f l u x e s  a f  b i r d s  t::? prec*c!ing ~. i ! ; ' ;ar .  Di i ? i ' "~g ,  
autumn (October-DecernSer) ,  f u l ~ n a r  d e n s i t i e s  were  h i g h e s t  o v e r  t i i e  s h e l f  and 
s l o p e  ( r a n g i n g  l o c a l l y  t o  54 b i r d s / k m 2 ) .  By t h e  end o f  J a n u a r y ,  
d e n s i t i e s  and t o t a l  numbers  s h i f t e d  toward  s l o p e  and o f f s h o r e  w a t e r s  ( a l s o  
t o  5 4 / k m 2 ) .  B r i g g s  e t  a l .  (1983)  s u g g e s t e d  t h a t  h i g h e r  d e n s i t i e s  o f f s h o r e  
i n  w i n t e r  and e a r l y  s p r i n g  were due t o  t h e  d i s c h a r g e  o f  r i v e r  w a t e r  l o w e r i n g  
s u r f a c ?  : ; a l i n i t i e s  n e a r  t h e  c o a s t .  

.?ooty S h e 3 r w a t e r s ,  Puf f  i n u s  g r i s e u s  

Sac1t;r s h c a r w ; i t e r s  m i g r a t e  n o r t h w a r d  b r e e d l i i g  c o l 1 3 n i ' ? s  i7? t h e  
5oiiL::cirr: i ?wnis? 'n~r i?  nnii a r r i v e  a l o n g  t h e  west ::east o f  Nortii  Aii;~-::'ii:& i n  Int.: 
:.lzrch. Peak abundance  o f f  n o r t h e r n  C a l i f o r n i a  :$as re3chti.d i n  Xay-Jillji. 
3 u r i n g  t h i s  p e r i o d ,  s o o t y  s h e a r w a t e r s  a r e  among t h e  most  numerous s f  a l l  
s e a b i r d s  i n  t h e  e a s t e r n  North P a c i f i c .  The s i z e  o f  t h e  Worth P a c i f i c  
w i n t e r i n g  p o p u l a t i o n  h a s  been e s t i m a t e d  a t  30 m i l l i o n  i n d i v i d u a l s  
( S h a i l e n b e r g e r  1 9 8 4 ) .  B r i g g s  e t  a l .  ( 1 9 8 3 )  r e p o r t  t h a t  s o o t y  s h e a r w a t e r s  
o c c u r r e d  p r i m a r i l y  i n  c o o l e r  w a t e r s  o v e r  t h e  s h e l f .  High d e n s i t i e s  o f  
s h e a r w a t e r s  ( l o c a l l y  more t h a n  54 b i r d s / k m 2  i n  J u n e  1981)  were found  o v e r  
t h e  s h e l f  o f f  T r i n i d a d  Head. D e s i t i e s  were r e l a t i v e l y  low ( l e s s  t h a n  1 
b i r d / k m 2 )  seaward  o f  t h e  s h e l f  d u r i n g  t h i s  p e r i o d .  I n  o n e  y e a r  o f  t h e i r  
s t u d y  S r i g g s  e t  a l .  ( 1 9 8 3 )  o b s e r v e d  h i g h e r  numbers  o f  s o o t y  s h e a r w a t e r s  i n  
August  and September  t h a n  i n  t h e  p r e c e d i n g  s p r i n g .  T h i s  may h a v e  been  t h e  
r e s u l t  o f  a t t r a c t i o n  t o  pos t - spawning  a g g r e g a t i o n s  o f  a n c h o v i e s .  

F o r k - t a i l e d  S t o r m - P e t r e l ,  Oceanodroma f u r c a t a  

Low numbers  o f  f o r k - t a i l e d  s t o r m - p e t r e l s  were r e c o r d e d  i n  a i l  months 
o f f  n o r t h e r n  C a l i f o r n i a  b u t  r e l a t i v e l y  h i g h  d e n s i t i e s  ( l o c a l l y  more t h a n  5G 
S i r d s / k r n 2 ,  e . g . ,  d u r i n g  J u l y  1981) were found  o f f  2 o l o n i e s  Setweer? 
4 0 . 5 ° - 4 i . 5 0  N d u r i n g  summer. F o r k - t a i l e d  s t o r m - p e t r e l s  d i s p e r s e  o f f s h o r e  
and s o u t h  a s  f a r  a s  s o u t h e r n  C a l i f o r n i a  i~ w i n t e r  ( B r i g g s  e t  3 i .  1383). 
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L e a c h ' s  S t o r m - P e t r e l ,  l e u c o r h o a  

L e a c h ' s  s t o r m - p e t r e l s  were  more a b u n d a n t  o v e r  d e e p  w a t e r  o f f s h o r e  t h a n  
o v e r  t h e  c o n t i n e n t a l  s l o p e .  Few were  s e e n  o v e r  t h e  s h e l f .  D e n s i t i e s  were  
h i g h e s t  o v e r  t h e  r e l a t i v e l y  c l e a r ,  t h e r m a l l y  s t r a t i f i e d  w a t e r s  o f  t h e  
C a l i f o r n i a  C u r r e n t ,  and h i g h  d e n s i t i e s  e x t e n d e d  s h o r e w a r d  d u r i n g  summer t o  
t h e r m a l  f r o n t s  marking t h e  o u t e r  m a r g i n s  o f  u p w e l l i n g s .  D e n s i t i e s  were h i g h  
(20.00-54.29/km2) d u r i n g  s p r i n g  i n  o f f s h o r e  w a t e r s  a d j a c e n t  t o  b r e e d i n g  
c o l o n i e s .  By midsummer, L e a c h ' s  s t o r m - p e t r e l s  were w i d e l y  d i s t r i b u t e d  
o f f s h o r e  a t  a l l  l a t i t u d e s  s u r v e y e d ,  i n d i c a t i n g  a n  i n f l u x  o f  non-breed ing  
b i r d s .  L e a c h ' s  s t o r m - p e t r e l s  were w i d e l y  d i s t r i b u t e d  o f f s h o r e  a t  a l l  
l a t i t u d e s  s u r v e y e d ,  i n d i c a t i n g  a n  i n f l u x  o f  non-breed ing  b i r d s .  L e a c h ' s  
s t o r m - p e t r e l s  a r e  b e l i e v e d  t o  w i n t e r  i n  t r o p i c a l  and s u b t r o p i c a l  w a t e r s  b u t  
t h e i r  m i g r a t o r y  h a b i t s  a r e  p o o r l y  known ( P .  H a r r i s o n  1 9 8 4 ) .  

Red P h a l a r o p e ,  P h a l a r o p u s  f u l i c a r i a ,  and Red-necked P h a l a r o p e ,  P, l o b a t u s  

O b s e r v e r s  a r e  g e n e r a l l y  u n a b l e  t o  d i s t i n g u i s h  t h e s e  two s p e c i e s  f r o m  
a i r c r a f t  and t h e r e f o r e  combine  them. P h a l a r o p e s  c o n c e n t r a t e d  n e a r  t h e  c o a s t  
o f  n o r t h e r n  C a l i f o r n i a  i n  s p r i n g ,  o v e r  t h e  c o n t i n e n t a l  s h e l f  a n d  s l o p e  i n  
s p r i n g  and  f a l l ,  and seaward  o f  t h e  s h e l f  i n  w i n t e r .  D e n s i t i e s  were  
g e n e r a l l y  l e s s  t h a n  1 b i r d / k m 2 .  P h a l a r o p e s  b r e e d  i n  t h e  a r c t i c .  The 
n o r t h e a s t  P a c i f i c  p o p u l a t i o n  w i n t e r s  o f f  t h e  c o a s t  o f  C a l i f o r n i a ,  Mexico,  
and  p r o b a b l y  S o u t h  America ( B r i g g s  e t  a l .  1 9 8 3 ) .  

Pomarine J a e g e r ,  S t e r c o r a r i u s  pomar inus  

Pomarine j a e g e r s  were  r e c o r d e d  t h r o u g h o u t  t h e  y e a r .  Dur ing  f a l l  
m i g r a t i o n  (Augus t -September )  most  b i r d s  were s e e n  i n  s l o p e  a n d  o f f s h o r e  
w a t e r s  b u t  d e n s i t i e s  s h i f t e d  t o  t h e  s h e l f  i n  O c t o b e r .  From F e b r u a r y - J u l y ,  
h i g h e r  d e n s i t i e s  were  s e e n  o f f s h o r e  t h a n  o n  t h e  s h e l f  b u t  d e n s i t i e s  were  
t y p i c a l l y  l e s s  t h a n  1 b i r d / k m 2 .  Pomarine j a e g e r s  n e s t  i n  t h e  a r c t i c .  The 
m a j o r i t y  o f  t h e  Nor th  P a c i f i c  p o p u l a t i o n  a p p e a r s  t o  w i n t e r  o f f  s o u t h e a s t  
A u s t r a l i a  with s m a l l e r  numbers  o f f  Hawaii  and  C e n t r a l  and S o u t h  America (P.  
H a r r i s o n  1 9 8 4 ) .  

L o n g - t a i l e d  J a e g e r ,  S, l o n g i c a u d u s  

One i n d i v i d u a l  was r e c o r d e d  f rom t h e  p r o p o s e d  l e a s e  a r e a .  L o n g - t a i l e d  
j a e g e r s  a l s o  n e s t  i n  t h e  a r c t i c  and  e v i d e n c e  s u g g e s t s  wide  d i s p e r s a l  s o u t h  
t o  a b o u t  5 0 ° S  d u r i n g  t h e  non-breed ing  s e a s o n  ( P .  H a r r i s o n  1 9 8 4 ) .  

S o u t h  P o l a r  S k u a ,  C a t h a r a c t a  maccormick i  

One s k u a  was s i g h t e d  seaward  o f  t h e  s h e l f  b r e a k  o f f  Cape Mendocino. 
S o u t h  p o l a r  s k u a s  n e s t  i n  A n t a r c t i c a .  A d u l t s  u n d e r t a k e  o n l y  a  l i m i t e d  
a n n u a l  m i g r a t i o n  w h e r e a s  j u v e n i l e s  move i n t o  t h e  Nor th  P a c i f i c  and  some 
r e m a i n  t h r o u g h o u t  t h e  y e a r  ( P .  H a r r i s o n  1984) .  



C a l i f o r n i a  G u l l ,  L a r u s  c a l i f o r n i c u s  

C a l i f o r n i a  g u l l s  a r e  r a r e l y  r e p o r t e d  seaward  o f  t h e  s h e l f b r e a k ,  
a l t h o u g h  a r i g g s  e t  a l .  ( 1 9 8 3 )  saw them r e g u l a r l y  a t  low d e n s i t i e s  ( l e s s  t h a n  
1 S i r d / k m 2 )  t o  a t  l e a s t  t h e  mid-she l f  r e g i o n  o f f  c e n t r a l  C a l i f o r n i a .  
T a l i f o r n i , i  g u l l s  n e s t  i r l l and  and w i n t e r  a l o n g  t h e  P i : : i f i~ :  coast ,  f rom 3 r i t i s h  
,. . 
,,(? ; 1 1 r ~ t j i 7 .  S<I~U\?I t~ 3 ~ j 2  :ziiYor!i:a ( P .  :3;i?r3i.;.~n 193-1 , a 

H e r r i n g  G u l l ,  L, a r g e n t a t u s  

H e r r i n g  g u l l  d e n s i t i e s  were g e n e r a l l y  h i g h e s t  o v e r  t i l e  c o n t i n e n t a l  
j9t?lf c u t  1 s i l b s t a n t i a l  porSiori  o f  t n e  9 o p u l a t i o n  o i : c ~ r r e d  i? s l o p e  ;In? 
o f f s h o r e  , d a t e r s  d u r i n g  December-March. L o c a l  d e n s i t i e s  r e a c h e d  20-59 
b i r d s / k m 2  d u r i n g  w i n t e r .  H e r r i n g  g u l l s  n e s t  i n l a n d  and  a l o n g  t h e  c o a s t  i n  
t h e  s u b a r c t i c  and  t h e  n o r t h e a s t  P a c i f i c  p o p u l a t i o n  w i n t e r s  a l o n g  t h e  c o a s t  
s o u t h  t o  Plexico and Panama ( P .  H a r r i s o n  1 9 8 4 ) .  

; " izs te rn  C u l l ,  L, o c c l d e n t a l l s  

D e n s i t i e s  o f  w e s t e r n  g u l l s  o f f  n o r t h e r n  C a l i f o r n i a  were i n v e r s e l y  
c o r r e l a t e d  v i t h  d i s t a n c e  from l a n d  and w a t e r  d e > t h ,  i n d i c a t i n g  a p r e f e r e n c e  
f o r  n e r i t i c  h a b i t a t s .  I n  l a t e  s~ l rnmer-ear ly  w i n t e r ,  w e s t e r n  gil1I.s ocoi:rred 
sf?,1$53rc3 o f  t h e  s i i e l f  t o  t h e  mi;idl,? o r  o ~ i t e r  s l o p e  (75-95 x n  ~ f f s h o r e ) ,  -,~.I'L:I 
l , i r g e s t  nunher's seaward of t h e  r e g i o n  from Pciint Yont - i r - i  ',J '3o(!eg3 , in: l  f-err. 
2i.lreka t o  t h e  Klamath R i ~ r e r .  L o c a l  d e n s i t i e s  were  t y p i c a l l y  ies.? tylan : 
3 i r d / k m Z  b u t  v a r i e d  l o c a l l y  up t o  7-20 b i r d s / k m z  o f f  Cape Mendocino ( " g . ,  
November 1381 ) . Western  g u l l s  b r e e d  a l o n g  t h e  c o a s t  f rom S r i  t i s h  Columbia 
t h r o u g h  n o r t h e r n  C a l i f o r n i a .  L i t t l e  n o r t h - s o u t h  movement o c c u r s  o d t s i i l e  t h e  
b r e e d i n g  s e a s o n  (P. H a r r i s o n  1 9 8 4 ) .  

Glaucous-winged G u l l ,  & g l a u c e s c e n s  

D e n s i t i e s  o f  g laucous-winged  g u l l s  o f f  n o r t h e r n  C a l i f o r n i a  were h i g h e s t  
o v e r  t h e  s h e l f  b u t  m o d e r a t e  numbers  v i s i t e d  s l o p e  a n d  o f f  s h o r e  w a t e r s  d u r i n g  
w i n t e r .  D e n s i t i e s  were t y p i c a l l y  l e s s  t h a n  1  b i r d / k m 2  ( e . g . ,  December 1980 
and F e b r u a r y  1 9 8 2 ) .  Glaucous-winged g u l l s  b r e e d  i n  t h e  B e r i n g  S e a  a n d  Gulf  
o f  Alaska  s o u t h  t o  n o r t h w e s t  Washing ton .  W i n t e r i n g  b i r d s  o c c u r  n o r t h  t o  t h e  
i ce -edge  i n  t h e  B e r i n g  S e a  and s o u t h  t o  Ba ja  C a l i f o r n i a  ( P .  H a r r i s o n  1 9 8 4 ) .  

3 l a c k - l e g g e d  K i t t i w a k e s ,  R i s s a  t r i d a c t y l a  

Black- legged  k i t t i w a k e s  a r e  more c h a r a c t e r i s t i c  o f  p e l a ~ i c  w a t e r s  t h a n  
a r e  o t n e r  s p e c i e s  o f  g u l l s .  Mean month ly  d e n s i t i e s  oft' n o r t i i e r n  C a l i f o r n i a  
peaked  i n  mid-win te r  ( i . e . ,  J a n u a r y - F e b r u a r y ) .  L o c a l  d e n s i t i e s  were u s u a l l y  
3 t o  54 b i r d s / k m z  b u t  o c c a s i o n a l l y  were  n o r e  t h a n  54 b i r d s / k m 2  ( e . g . ,  
F e b r u a r y  1981 1 .  Black- legged  k i t t i w a k e s  n e s t  i n  t h e  Gul f  o f  A l a s k a  and  
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B e r i n g  S e a  and  w i n t e r  o v e r  s h e l f  a n d  s l o p e  w a t e r s  a s  f a r  s o u t h  a s  Ba ja  
C a l i f o r n i a  ( B r i g g s  e t  a l .  1983 and  P .  H a r r i s o n  1 9 8 4 ) .  

S a b i n e ' s  G u l l ,  Xema s a b i n i  

S a b i n e ' s  g u l l s  were  r e c o r d e d  o f f  n o r t h e r n  C a l i f o r n i a  d u r i n g  
Apr i l -Sep tember  i n  1980 and d u r i n g  May-October i n  1981 and 1982 .  E x c e p t  
d u r i n g  m i g r a t i o n ,  when S a b i n e ' s  g u l l s  were u n i f o r m l y  d i s t r i b u t e d ,  d e n s i t i e s  
were h i g h e s t  o v e r  t h e  c o n t i n e n t a l  s l o p e  and l o w e s t  o v e r  t h e  s h e l f .  Nine 
s i g h t i n g s  were  made o f  1-5 b i r d s  e a c h .  

A r c t i c  T e r n ,  S t e r n a  p a r a d i s a e a  

Al though  d i f f i c u l t  t o  d i s t i n g u i s h  f r o m  common t e r n s  (S. h i r u n d o ) ,  
t o  m o d e r a t e  numbers  o f  a r c t i c  t e r n s  m i g r a t e d  n o r t h  p a s t  n o r t h e r n  C a l i f o r n i a  
i n  April-May and  s o u t h  i n  August-October .  The r a t i o  o f  a r c t i c  t o  common 
t e r n s  i n c r e a s e d  w i t h  d i s t a n c e  f rom s h o r e ,  a l t h o u g h  s i g h t i n g s  b a r e l y  e x t e n d e d  
i n t o  t h e  p o r t i o n  o f  t h e  s t u d y  a r e a  which o v e r l a p s  t h e  p r o p o s e d  l e a s e  a r e a .  
D e n s i t i e s  r a n g e d  up t o  3-7 b i r d s / k m 2 .  T h i s  s p e c i e s  n e s t s  i n  a r c t i c  and 
s u b a r c t i c  r e g i o n s  and w i n t e r s  i n  t h e  S o u t h e r n  Ocean (P. H a r r i s o n  1 9 8 4 ) .  

Common Murre ,  U r i a  a a l g e  

Common m u r r e s  were most a b u n d a n t  o v e r  t h e  c o n t i n e n t a l  s h e l f  o f f  
n o r t h e r n  C a l i f o r n i a ;  a p p r o x i m a t e l y  80% o f  t h e  t o t a l  o b s e r v e d  were i n  t h i s  
zone .  High d e n s i t i e s  o f  m u r r e s  were o f t e n  found  n e a r  t h e  s h e l f  b r e a k  
downstream ( i . e . ,  s o u t h )  and seaward  o f  u p w e l l i n g s  a t  Cape B l a n c o ,  Oregon 
and Cape Mendocino, C a l i f o r n i a ,  o f f s h o r e  f rom m a j o r  c o l o n i e s .  L o c a l  
d e n s i t i e s  were  t y p i c a l l y  l e s s  t h a n  1 b i r d / k m z  d u r i n g  summer. D e n s i t i e s  were  
h i g h e r  d u r i n g  w i n t e r  when i m m i g r a n t s  f rom n o r t h e r n  c o l o n i e s  o c c u p i e d  
C a l i f o r n i a  w a t e r s  and l o c a l  b r e e d e r s  d i s p e r s e d  o f f s h o r e .  Dur ing  t h i s  
p e r i o d ,  l o c a l  c o n c e n t r a t i o n s  o f  60-200 b i r d s / k m 2  were  common be tween  Cape 
Mendocino a n d  P o i n t  S t .  George.  

C a s s i n ' s  A u k l e t ,  Pytchoramphus a l e u t i c u s  

A c y c l i c  s h i f t  was o b s e r v e d  i n  t h e  a b u n d a n c e  o f  C a s s i n ' s  a u k l e t s  
be tween  d e p t h  z o n e s  e a c h  y e a r .  T h i s  s p e c i e s  was most  a b u n d a n t  i n  t h e  
c o a s t a l  u p w e l l i n g  zone  d u r i n g  summer b u t  r e s i d e d  i n  w a t e r s  d e e p e r  t h a n  2 , 0 0 0  
m d u r i n g  w i n t e r .  L o c a l  d e n s i t i e s  were t y p i c a l l y  l e s s  t h a n  1 b i r d / k m 2 .  

R h i n o c e r o s  A u k l e t ,  C e r o r h i n c a  m o n o c e r a t a  

The d i s t r i b u t i o n  o f  w i n t e r i n g  r h i n o c e r o s  a u k l e t s  o f f  n o r t h e r n  
C a l i f o r n i a  i n  1980-1983 was s i m i l a r  t o  t h a t  o f  C a s s i n ' s  a u k l e t s .  R h i n o c e r o s  
a u k l e t s  were  u s u a l l y  found  somewhat f a r t h e r  o f f s h o r e  however  a n d  most moved 
t o  b r e e d i n g  a r e a s  n o r t h  o f  C a l i f o r n i a  d u r i n g  summer. L o c a l  d e n s i t i e s  



r e a c h e d  3-7 b i r d s / k m 2  d u r i n g  w i n t e r  ( e . g . ,  F e b r u a r y  1981 ) . C o l o n i e s  o c c u r  
d i s c o n t i n u o u s l y  a l o n g  t h e  c o a s t  f rom s o u t h e r n  A l a s k a  t o  t h e  F a r a l l o n  
I s l a n d s ,  C a l i f o r n i a ,  and b i r d s  move somewhat s o u t h  f r o m  t h e i r  r e s p e c t i v e  
c o l o n i e s  d u r i n g  t h e  non-breed ing  s e a s o n  (P .  H a r r i s o n  1 9 8 4 ) .  

T u f t e d  P u f f i n ,  F r a t e r c u l a  c i r r h a t a  

. , 7 k s z ? r d c r s  +!are nor, 3 1 . ~ 3 ; ~  15?? t;) ;: i : j ; i , ig  .1:,5r1 t,; ft.;:: f -::.n 'ic;rnt:,; 
p u f f i n s  ,dur ing  a e r i a l  s u r v e y s  but, t u f t e d  p u f f ' i n s  d e r e  c : ~ i : a s i ~ n ~ i l . y  
r e c o g n i z e d  d u r i n g  F e b r u a r y - A p r i l .  A t o t a l  o f  n i n e  s i ~ n t i n g s  o f  t u f t e d  and 
u n i d e n t i f i e d  p u f f i n s  were made d u r i n g  t h e  t h r e e  y e a r  s t u d y .  T u f t e d  p u f f i n s  
a r e  t h o a g h t  t o  d i s p e r s e  i n t o  o c e a n i c  h a b i t a t s  d u r i n g  w i n t e r  (P. H a r r i s o n  
135.il) s o  t h a t  abundarlces  w i t h i n  t h e  p r o p o s e d  l e a s e  a r e a  may ? r o v e  t o  b e  
!l l g h .  

Horned P u f f i n ,  F, c o r n i c u l a t a  

F i v e  h o r n e d  p u f f i n s  Mere s i g h t e d  o f f  c e n t r a l  3nr! q o r t h e r n  C a l i f o r n i a  
+ i r ing  Cebruriry-:-lay 1930-1383. Hornen pl:f f i n s  n l s o  w i n t e r  a t  sea !:I$: ,  irr. 
p r o b a b l y  much l o s s  abuntiant  t h a n  t u f t e d  p u f f i n s  i n  w a t z r s  ~ f f  3r,e:o:1 ( 2 .  
H a r r i s o n  1 9 8 4 ) .  

?,lo s y s t e m a t i c a l l y  c o l l e c t e d  t i m e  s e r i e s  d a t a  a r e  a v a i l n b l l ?  o n  t:ie 
d i s t r i b u t i o n  and abundance  o f  s e a b i r d s  se,2w?ird of t h e  c o n t i n e n t a l  s h e l f  o f f  
B r i t i s h  Columbia ,  Washing ton ,  o r  Oregon.  However, t h e  a e r i a l  s u r v e y s  
c o n d u c t e d  by B r i g g s  e t  a l .  ( 1 9 8 3 )  e x t e n d e d  s o u t h  f rom t h e  O r e g o n / C a l i f o r n i a  
b o r d e r  t o  P o i n t  C o n c e p t i o n .  T y p i c a l  d e n s i t i e s  s o u t h  o f  40' N a s  r e p o r t e d  by 
t h e s e  a u t h o r s  and  s h i p b o a r d  s i g h t i n g s  p u b l i s h e d  by o t h e r s  a r e  d i s c u s s e d  
below. 

B l a c k - f o o t e d  A l b a t r o s s  

Black- foo ted  a l b a t r o s s  d e n s i t i e s  were  h i g h e s t  o v e r  t h e  c o n t i n e n t a l  
s l o p e ,  s l i g h t l y  lower  o v e r  t h e  o u t e r  s h e l f ,  and much l o w e r  f a r t h e r  o f f s h o r e  
and s o u t h  o f  P o i n t  S u r .  A r e a s  o f  c o n c e n t r a t i o n  ( l o c a l  d e n s i t i e s  o f  7-54 
b i r d s / k m 2 )  o c c u r r e d  o f f  P o i n t  Reyes and  Monterey Bay. Dur ing  a  c r u i s e  from 
San  F r a n c i s c o  t o  H a w a i i ,  Thompson ( 1 9 5 1 )  o b s e r v e d  t h a t  b l a c k - f o o t e d  
a l b a t r o s s e s  c o n c e n t r a t e d  o v e r  t h e  c o l d  w a t e r s  o f  t h e  C a l i f o r n i a  c u r r e n t  and 
t h a t  t h e  maximum number s e e n  p e r  ddy d e c r e a s e d  w e s t  o f  135'  W. 
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Lay san  A l b a t r o s s  

Most of  t h e  33  s i g h t i n g s  o f  Laysan a l b a t r o s s e s  o c c u r r e d  seaward of  t h e  
s h e l f  break .  A l l  b u t  two were made between November and A p r i l ,  a l l  bu t  f i v e  
o c c u r r e d  n o r t h  o f  Monterey Bay. 

Sanger  (1970)  no ted  a  pronounced s e a s o n a l  c y c l e  i n  t h e  abundance of  
t h i s  s p e c i e s  o f f  Oregon and Washington,  w i th  peak abundance d u r i n g  w i n t e r .  
He sugges t ed  t h a t  t h e s e  b i r d s  were p reb reed ing  j u v e n i l e s .  Abundance 
appea red  t o  be i n v e r s e l y  c o r r e l a t e d  wi th  s e a  s u r f a c e  t empera tu re .  

S h o r t - t a i l e d  A l b a t r o s s ,  a l b a t r u s  

The s h o r t - t a i l e d  a l b a t r o s s  was e x t i r p a t e d - f r o m  most of  i t s  n e s t i n g  
i s l a n d s  i n  t h e  wes t e rn  P a c i f i c  by f e a t h e r  h u n t e r s  and i s  now a n  exceed ing ly  
r a r e  v i s i t o r  t o  w a t e r s  o f f  t h e  wes t  c o a s t  of  t h e  U.S. Only t h r e e  have been 
s i g h t e d  s i n c e  1946; t h e  most r e c e n t  was 80  km o f f  Monterey Bay i n  A p r i l  
1980. The wor ld  p o p u l a t i o n  now numbers app rox ima te ly  250 i n d i v i d u a l s  and i s  
s lowly  i n c r e a s i n g  ( B r i g g s  e t  a l .  1983) .  

Nor thern  Fulmar 

During months o f  maximum abundance (October-March),  f u l m a r s  were most 
abundant  from P o i n t  P inos  t o  Bodega and l e a s t  abundant  s o u t h  o f  P o i n t  Su r .  
D e n s i t i e s  ranged up t o  more t h a n  54 b i rds /km2  o f f  P o i n t  Reyes i n  December 
1981. 

Sooty Shea rwa te r  

Sooty  s h e a r w a t e r s  c o n c e n t r a t e d  i n  w a t e r s  w i th  s e a  s u r f a c e  t e m p e r a t u r e s  
between 1 1 - 1  4  O C .  D e n s i t i e s  ove r  t h e  c o n t i n e n t a l  s l o p e  t y p i c a l l y  ranged from 
l e s s  t h a n  1  t o  20-54 b i rds /km2 .  Hamilton (1958)  r e p o r t e d  t h a t  s o o t y  
s h e a r w a t e r s  were most abundant  between 135' W and 155' W a t  l a t i t u d e  45' N. 

F o r k - t a i l e d  Storm-Pe t r e l  

During s p r i n g  and summer most f o r k - t a i l e d  s t o r m - p e t r e l s  were obse rved  
seaward o f  t h e  s h e l f b r e a k ,  n o r t h  of  Cape Mendocino. During w i n t e r ,  
d e n s i t i e s  o f  7-54 b i rds /km2  were obse rved  f a r t h e r  souch and o f f s h o r e .  

Leach ' s  S torm-Pet re l  

Leach ' s  s t o r m - p e t r e l s  c o n c e n t r a t e d  o f f s h o r e  n o r t h  o f  Cape Mendocino 
d u r i n g  s p r i n g  and d i s p e r s e d  seaward o f  t h e  s h e l f  l a t e r  i n  t h e  y e a r .  
P o p u l a t i o n s  were r e l a t i v e l y  low i n  f a l l  and w i n t e r  when t h e  h i g h e s t  
d e n s i t i e s  were found s o u t h  of  San F r a n c i s c o ,  seaward of  t h e  c o n t i n e n t a l  
s l o p e .  



Ducks and G e e s e ,  Order  A n s e r i f o r m e s  

M a r i n e  w a t e r f o w l  o c c a s i o n a l l y  s t o p  o f f s h o r e  t o  r e s t  d u r i n g  t r a n s o c e a n i c  
m i g r a t i o n s  t o  and f rom b r e e d i n g  g r o u n d s  i n  A l a s k a .  B r i g g s  e t  a l .  ( 1 9 8 3 )  d i d  
n o t  o b s e r v e  d u c k s  w i t h i n  t h e  p r o p o s e d  l e a s e  a r e a  b u t  Yocum (1947b)  s i g h t e d  
t h r e e  green-winged t e a l ,  Anas c r e c c a ,  and a  f l o c k  o f  200 p i n t a i l ,  A.  a c u t a ,  
a t  a s t a t i o n  860 kx wes t  o f  Cape a l a n c o ,  Oregon.  Sang5r  :!370) r e c o r d e d  a  
' l o c x  ,;f '12 ::ln;i 1.-i ~ - ' ~ : s a ,  S r a n t a  - : ana , jens i s ,  f l y i f i z  3.5'3 I;:? .:rf ns-+b.->m. ", . .. il 

Xas i i ing ton  d i i r i r i g  ;; lctaoer 1965 and Sriggs e t  3 1 .  ( 1 9 6 3 )  r e p o r t z d  f 1';e 
s i g h t i n g 3  o f  1-12 D r a n t ,  S, b e r n i c l a ,  e a c h  a t  d i s t a n c e s  o f  d p  t o  30 kin f rom 
s h o r e  d u r i n g  s p r i n g  (March-May) and f a l l  (November)  m i g r a t i o n s .  

i cd  2nd ? e d - n e c ~ e d  P h a l a r o p e s  

P h a l a r o p e s  were a b u n d a n t  seaward  o f  t h e  c o n t i n e n t a l  s h e l f  d u r i n g  a l l  
s e a s o n s  b u t  summer. D e n s i t i e s  i n  t h e s e  w a t e r s  r a n g e d  f r o m  l e s s  t h a n  1 t o  
g r e a t e r  t h a n  54 b i r d s / k m z  d u r i n g  s p r i n g  and were h i g h e s t  s o u t h  o f  San  
C:-anc i s c o .  

Pomarine J a e g e r  

The d i s t r i b i l t i o n  o f  pomar ine  j a e g e r s  was s i m i l a r  t h r o u g i ~ o u t  n o r t h e r n  
and c e n t r a l  C a l i f o r n i a .  H i g h e s t  numbers  o f f s h o r e  weve s e e n  i i i l r ing m i g r a t i o n  
, r ; . - ebr i i a ry-Ju ly  3nd Augus t -September )  b u t  i l f i n 3 l t i e s  idsre t y p i c a l l y  l a s s  :!!an 
: 3 : r d / k r n Z .  

P h r a s i t i c  J a e g e r ,  - S. p a r a s i t i c u s  

Most o f  t h e  1 3  s i g h t i n g s  o f  p a r a s i t i c  j a e g e r s  were made a t ,  o r  s e a w a r d  
o f ,  t h e  s h e l f b r e a k .  P a r a s i t i c  j a e g e r s  n e s t  i n  t h e  a r c t i c  a n d  t h e  b u l k  o f  
t h e  P a c i f i c  p o p u l a t i o n  a p p e a r s  t o  w i n t e r  i n  t h e  l i t t o r a l  z o n e  o f f  S o u t h  
America (P. H a r r i s o n  1 9 8 4 ) .  

L o n g - t a i l e d  J a e g e r  

S i x  s i g h t i n g s  o f  l o n g - t a i l e d  j a e g e r s  were  made a t ,  o r  s e a w a r d  o f ,  t h e  
s h e l f  b r e a k .  L o n g - t a i l e d  j a e g e r s  a l s o  n e s t  i n  t h e  a r c t i c  and  e v i d e n c e  
s u g g e s t s  wide d i s p e r s a l  t o  a b o u t  50°S  d u r i n g  t h e  non-breed ing  s e a s o n  ( P .  
H a r r i s o n  1 9 8 4 ) .  

S o u t h  P o l a r  Skua 

Txe l - fe  s a u t h  p o l a r  s k u a s  were  s i g h t e d  s e a w a r d  o f  t h e  s h e l f  b r e a k .  
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C a l i f o r n i a  Gu l l  

C a l i f o r n i a  g u l l s  i n c r e a s e d  i n  numbers i n  w a t e r s  o v e r  t h e  s l o p e  i n  f a l l  
w i th  l o c a l  d e n s i t i e s  o f  up t o  75 b i rds /km2.  Dens i ty  seaward  o f  t h e  s h e l f  
b r eak  d e c l i n e d  60-859 d u r i n g  w i n t e r  a s  t h e  p o p u l a t i o n  moved i n s h o r e .  

He r r ing  Gu l l  

Herr ing  g u l l  numbers peaked d u r i n g  December-February. D e n s i t i e s  were 
h i g h e s t  ove r  t h e  c o n t i n e n t a l  s h e l f  bu t  a  s u b s t a n t i a l  p o r t i o n  of  t h e  
p o p u l a t i o n  v i s i t e d  s l o p e  and o f f s h o r e  w a t e r s  d u r i n g  t h e s e  months. D e n s i t i e s  
were h i g h e r  n o r t h  o f  P o i n t  Sur  t han  f a r t h e r  s o u t h .  Sanger  (1970)  r e p o r t e d  a  
pronounced s e a s o n a l  c y c l e  i n  t h e  abundance o f  h e r r i n g  g u l l s  o f f  Washington 
and Oregon wi th  maximum numbers o c c u r r i n g  i n  w i n t e r  and none obse rved  d u r i n g  
summer. 

Western G u l l  

Western g u l l s  o c c u r r e d  seaward t o  t h e  middle  o r  o u t e r  c o n t i n e n t a l  s l o p e  
i n  l a t e  summer t o  e a r l y  w i n t e r  wi th  l a r g e s t  numbers o f f  P o i n t  Montara t o  
Bodega. L a t e r  i n  w i n t e r ,  wes t e rn  g u l l s  were f r e q u e n t l y  s e e n  50-60 km o f f  
c e n t r a l  C a l i f o r n i a  bu t  i n  a l l  s e a s o n s ,  d e n s i t i e s  were h i g h e s t  i n s h o r e .  

Glaucous-winged Gu l l  

D e n s i t i e s  of glaucous-winged g u l l s  were g e n e r a l l y  h i g h e s t  on s h e l f  
w a t e r s  wi th  moderate numbers o v e r  s l o p e  and o f f s h o r e  w a t e r s  d u r i n g  w i n t e r .  
Fewer b i r d s  were s een  s o u t h  o f  P o i n t  Sur t h a n  f a r t h e r  n o r t h .  Sanger  (1970)  
no ted  t h a t  glaucous-winged g u l l s  were s u r p r i s i n g l y  f r e q u e n t  and l o c a l l y  
abundant  o f f  Oregon and Washington ( 130°-1380 W )  . 

Black-legged K i t t i w a k e  

K i t t i w a k e s  were abundant  o v e r  and seaward of t h e  c o n t i n e n t a l  s l o p e .  
D e n s i t i e s  peaked i n  mid-winter  a t  app rox ima te ly  3 b i rd s /km2 .  I n t e r a n n u a l  
v a r i a t i o n  was s e e n  i n  t h e  nor th-south  d i s t r i b u t i o n  o f  t h i s  s p e c i e s .  

S a b i n s l s  Gu l l  

Except  d u r i n g  peak m i g r a t i o n  (April-May and September-October)  when 
d i s t r i b u t i o n  was r e l a t i v e l y  uni form,  S a b i n e ' s  g u l l s  were most abundant  ove r  
t h e  c o n t i n e n t a l  s l o p e  and l e a s t  abundant  ove r  t h e  s h e l f .  



A r c t i c  Tern 

A r c t i c  t e r n s  a p p e a r  t o  f r e q u e n t  r e l a t i v e l y  c l e a r ,  warm w a t e r s  s e a w a r d  
o f  c o a s t a l  u p w e l l i n g .  O v e r a l l  d e n s i t i e s  were h i g h e s t  f rom P o i n t  Arena t o  
P o i n t  S u r .  

Csrnm:~:~ tmirre3 : n h i n l j  occupy the 5 : o i ~ t i n e : l t i i l  s i ; e? f ,  s p e c i f  ical;;i  ~ o o l  
u p w e l l e d  w a t e r s  downstrearn ( s o u t h )  o f  major  c o a s t a l  p r o m o n t o r i e s .  I n  o n l y  I )  

o f  36 s u r v e y s  were  more t h a n  20% o f  t h e  m u r r e s  s i g h t e d  s e a w a r d  o f  t n e  
- o n t i n e n t a l  s h e l f .  

C a s s i n ' s  Aukle t  

High d e n s i t y  f e e d i n g  f l o c k s  (100-150 b i r d s / k m z )  were s e e n  o v e r  s h e l f  
and s l o p e  w a t e r s  f rom Sodega t o  P o i n t  Ano Nuevo d u r i n g  l a t e  s p r i n g  and  
suamer .  Peak numbers  ( ~ e r a l l  mean d e n s i t y  4-8 S i r d s / k m z )  were r e c o r d e d  
, ; I J ~ -  i1eig w i n t e r  w h t ? : ~  ti162 ? ! i l k  o f  t n e  s~)!:~il 3 t i ~ r ;  o ~ c ~ ~ p  i e d  wa-ji?:-; se-ji.;.:'..'. .;: tjie 
;he lP  b r e a k .  

The zsj ~ r i t y  '3f t h e  rhino1;;'ros ; u k l ~ y t s  s i p h t e c  o c r i ~ ? l < ? d  k - i t e r s  senwar.! 
c,f t n e  zo . l t in t?n t . i i  jht3'if. Averag.2 i l e n s i  t i e s  r e a c h e d  ? .5-2.0 t ; i r d s i k n 2  
d u r i n g  w i n t e r  when t h e  Su:k o f  t h e  p o p ~ i l ; ~ t i o n  o c c u p i e d  w, i t e r s  Setwn?n i o d e a a  
and P o i n t  Concept  i o n .  

T u f t e d  P u f f i n  

T u f t e d  p u f f i n s  were numerous i n  March and A p r i l ;  most  o c c u r r e d  beyond 
t:le s h e l f  b r e a k  n o r t h  o f  P o i n t  S u r .  S i g h t i n g s  were made i n  s h e l f  and  s l o p e  
w a t e r s  f rom P o i n t  S u r  t o  Bodega i n  o t h e r  months .  During a  c r u i s e  from J a 2 a n  
t o  S e a t t l e ,  H a m i l t o n  ( 1 9 5 8 )  o b s e r v e d  t h a t  t u f t e d  p u f f i n s  were  a b u n d a n t  
be tween  155' and 165' W a t  l a t i t u d e  45' N .  

Horned Puf f  i n  

Low numbers  o f  horned  p u f f i n s  were  o b s e r v e d  i n  F e b r u a r y  t h r o u g h  May. 
Most were w e l l  o f f s h o r e .  
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Obse rva t ions  With i n  t h e  Proposed Corda Ridge Lease Area 

Marine b i r d s  r e t u r n  t o  l and  t o  n e s t .  

Other Relevant  S t u d i e s  

Black-footed A l b a t r o s s e s  

The world n e s t i n g  popu la t ion  of black-legged a l b a t r o s s e s  is r e p o r t e d  by 
Rice  (1984) t o  number 300,000 i n d i v i d u a l s .  Nes t ing  c o l o n i e s  occur  
throughout  t h e  Northwestern Hawaiian I s l a n d s  and on s e v e r a l  i s l a n d s  i n  t h e  
wes te rn  P a c i f i c  ( P .  Ha r r i son  1983. Rice  1984) .  F e a t h e r  h u n t e r s  e x t i r p a t e d  
c o l o n i e s  from Wake and Marcus I s l a n d s  and from t h e  Marsha l l ,  Volcano, and 
Mariana I s l a n d s  i n  t h e  e a r l y  1900 's .  

Laysan A l b a t r o s s  

The world n e s t i n g  p o p u l a t i o n  is r e p o r t e d  t o  number 1.5 m i l l i o n  
i n d i v i d u a l s  by Rice (1984) .  Laysans n e s t  on a l l  t h e  no r thwes te rn  Hawaiian 
I s l a n d s  and s e v e r a l  of  t h e  main Hawaiian I s l a n d s .  They were e x t i r p a t e d  from 
Torshima, Wake, and Marcus I s l a n d s  and Johnson A t o l l  i n  t h e  western  North 
P a c i f i c  but  a  few p a i r s  were r e c e n t l y  found n e s t i n g  i n  t h e  Bonin I s l a n d s  i n  
Japan (R ice  1984) .  

Northern Fulmar 

Nor thern  fu lmars  n e s t  on i s l a n d s  i n  t h e  n o r t h e r n  Gulf of  Alaska and 
Bering Sea.  Two m i l l i o n  a r e  e s t i m a t e d  t o  breed i n  Alaskan w a t e r s  (Sowls e t  
a l .  1978) .  

Sooty Shearwater  

Sooty s h e a r w a t e r s  n e s t  i n  s o u t h e a s t  A u s t r a l i a ,  i t s  o f f s h o r e  i s l a n d s ,  
Tasmznia, N e w  Zealand,  and t h e  s o u t h e r n  head lands  o f  South America 
( S h a l l e n b e r g e r  1984) .  No e s t i m a t e s  of t h e  t o t a l  world-wide b reed ing  
p o p u l a t i o n  a r e  a v a i l a l e .  

Fo rk - t a i l ed  Storm-Pet re l  

Fo rk - t a i l ed  s t o r m - p e t r e l s  have been i d e n t i f i e d  a t  s i x  c o l o n i e s  n o r t h  o f  
Eureka,  C a l i f o r n i a  (Sowls e t  a l .  1980) .  The t o t a l  b reed ing  popu la t ion  
numbers approximate ly  310 b i r d s .  Less  than  a  dozen a r e  i n  Oregon (Varoujean 



Leach's  Storm-Petre l  

Of t h e  approximate ly  18,000 Leach 's  s t o r m - p e t r e l s  known t o  breed i n  
C a l i f o r n i a ,  91 % n e s t  a t  c o l o n i e s  nea r  Crescent  (City and T r i n i d a d ,  C a l i f ? r n i a  
( 4 '  ' 5 7 ' N  2nd 41  ' G Z ' N ,  r e s p e c t i v e l y )  (Sowls e' 5:. 1983 ) .  !4or.? t:ian 7,:i. 

: ; i i l i l ? n .  51 . . j E  :>!,, i;l,i:>,,is 1:,2rlg \;;e ,:~ast > r    reg,:^,, ;>r;tsz.3? t,:;e ; :;.i?:[-:;; 
border  d~lc', 4 2 '  i ; i ' : J  ( ' ;argiljean l ' j ' j ' q ) .  Zonsequent?ji, most of t ; ~ ?  C,?lifor!i i ; j  
and a l l  of  tile Oregon breeding popu la t ion  ( a  t o t a l  of  1 .03 m i l l i o n  b i r d s )  
n e s t  i n s h o r e  o f  t h e  proposed l e a s e  a r e a .  

Phalaropes  n e s t  i n  a r c t i c  r e g i o n s  of  North America and t h e  S o v i e t  Union 
( P .  Harr ison 1984) .  No e s t i m a t e s  of  t o t a l  popu la t ion  s i z e  a r e  a v a i l a b l e .  

Pomarine, p a r a s i t i c ,  l o n g - t a i l e d  j a e g e r s  n e s t  i n  c o a s t a l  r e g i o n s  of  
a r c t i c  and s u b a r c t i c  Alaska and S i b e r i s .  J a e g e r s  leave t h e i r  Sreeding 
gro~ln:?s a s  e a r l y  3s J u l y  and migra te  t o  win te r ing  grounds in t'ie sot i thern  
h e ~ i s ; ) h e r e  (Mahrr 1984). No e s t i m a t s s  of  t o t a l  popu la t ion  s i ? e  a r e  
?va i  l a S l e .  

South Polar  Skua 

The sou th  p o l a r  skua n e s t s  i n  t h e  A n t a r c t i c  and m i g r a t e s  a s  f a r  a s  t h e  
n o r t h e r n  Gulf of Alaska each yea r .  No e s t i m a t e s  of  t o t a l  popu la t ion  s i z e  
a r e  a v a i l a b l e .  

C a l i f o r n i a  Gul l  

C a l i f o r n i a  g u l l s  n e s t  i n l a n d ,  throughout  t h e  Rocky Mountain and d e s e r t  
s t a t e s  e a s t  of t h e  S i e r r a  Nevada (Drury 1984) and w i n t e r  a long t h e  P a c i f i c  
c o a s t  from sou the rn  B r i t i s h  Columbia t o  t h e  Gulf of  C a l i f o r n i a  (Br iggs  e t  
a l .  1983) .  No e s t i m a t e s  of  t o t a l  p o p u l a t i o n  s i z e  a r e  a v a i l a b l e .  

Herr ing Gull 

Herring z u l l s  n e s t  on in land l a k e s  and r i v e r s  i n  no r thwes te rn  America 
and S i S e r i a  (Drury 1384) .  They win te r  on t?ie P a c i f i c  c o a s t  of North Ainerica 
between Vancouver, a .C. ,  and San Dieso,  C A .  No estimat;es of  t o t a l  
popu la t ion  s i z e  a r e  a v a i l a b l e .  



SEABIRDS 

Western G u l l  

According t o  Varoujean ( 19791, app rox ima te ly  1 ,700 w e s t e r n  g u l l s  breed  
i n  Oregon. Varoujean and Pitman (1979,  c i t e d  i n  B r i g g s  e t  a l .  1983) 
e s t i m a t e  t h a t  t h e  t o t a l  p o p u l a t i o n  i n  Oregon numbers 9 ,900  i n d i v i d u a l s .  An 
a d d i t i o n a l  3,000 n e s t  a long  t h e  C a l i f o r n i a  c o a s t  n o r t h  of  40°N (Sowls e t  a l .  
1980) .  

Giaucous-winged C u l l  

Glaucous-winged g u l l s  n e s t  u b i q u i t o u s l y  from t h e  Commander I s l a n d s  
(U.S .S.R.) and i s l a n d s  o f  t h e  s o u t h e r n  Ber ing  Sea  t o  n o r t h w e s t e r n  Washington 
(Sowls e t  a l .  1 9 7 8 ) .  The Alaskan b reed ing  p o p u l a t i o n  numbers app rox ima te ly  
500,000 b i r d s .  

Blac k-legged K i t  t iwake  

The m a j o r i t y  of  t h e  b l a c  k-legged k i t t i w a k e  p o p u l a t i o n  i n  t h e  
n o r t h e a s t e r n  P a c i f i c  b reeds  a long  t h e  s o u t h e r n  c o a s t  o f  Alaska from ? r i n c e  
Wil l iam Sound westward t o  t h e  t i p  of  t h e  Alaska P e n i n s u l a  (Sowls e t  a l .  
1 9 7 8 ) .  A few s m a l l  c o l o n i e s  occu r  i n  s o u t h e a s t  Alaska.  Sowls e t  a l .  
( 1978)  e s t i m a t e  t h a t  t h e  t o t a l  Alaskan p o p u l a t i o n  numbers 2 ,500 ,000  
i n d i v i d u a l s .  As young b i r d s  f l e d g e  i n  summer, a d u l t  k i t t i w a k e s  move 
o f f s h o r e  t o  s h e l f  and s l o p e  w a t e r s  ( B r i g g s  e t  a l .  1 9 8 3 ) .  J u v e n i l e  
k i t t i w a k e s  move f u r t h e r  s o u t h ,  i n t o  s o u t h e r n  C a l i f o r n i a  w a t e r s ,  by November 
o r  e a r l y  December, e s p e c i a l l y  i n  warmer y e a r s  ( B r i g g s  e t  a l .  1 9 8 3 ) .  

Sab i n e  s C u l l  

The b reed ing  d i s t r i b u t i o n  of  t h e  S a b i n e q s  g u l l  is c i r c u m p o l a r  i n  t h e  
h i g h  a r c t i c  (P. H a r r i s o n  1 9 8 4 ) .  No e s t i m a t e s  o f  t h e  s i z e  of  t h e  Alaskan 
p o p u l a t i o n  a r e  a v a i l a b l e .  

A r c t i c  Tern  

A r c t i c  t e r n s  breed  i n  a r c t i c  and s u b a r c t i c  r e g i o n s  of North America, 
southward  a long  t h e  P a c i f i c  c o a s t  t o  B r i t i s h  Columbia. The e s t i m a t e d  
Alaskan c o a s t a l  b r eed ing  p o p u l a t i o n  numbers app rox ima te ly  25,000 b i r d s  
(Sowls e t  a l .  1 9 7 8 ) .  A r c t i c  t e r n s  comple te  a  35,400 km a n n u a l  m i g r a t i o n ,  
occupying A n t a r c t i c  w a t e r s  d u r i n g  t h e  a u s t r a l  summer ( C .  H a r r i s o n  1984) .  

Common Murre 

Common murres  a r e  t h e  most abundant  s e a b i r d s  n e s t i n g  i n s h o r e  of  t h e  
proposed l e a s e  a r e a .  Approximately 236,000 n e s t  i n  n o r t h e r n  C a l i f o r n i a ,  
n o r t h  of  41°N, more than  h a l f  a t  C a s t l e  Rock (47'  45'N, 124' 15'W) (Sowls e t  
a l .  1980) .  Another 168,500 n e s t  i n  Oregon, w i th  t h e  l a r g e s t  c o l o n i e s  a t  



Cape Meares ( 4 5 '  3 0 t N )  a n d  Cape Blanco  ( 4 3 '  45 'N) ( V a r o u j e a n  1 9 7 9 ) .  Sowls 
e t  a l .  ( 1 9 7 8 )  e s t i m a t e  t h a t  t h e  A l a s k a n  b r e e d i n g  p o p u l a t i o n  numbers  5  - .  . 
m i l l i o n  b i r d s .  The C a l i f o r n i a  s u b s p e c i e s  (U. a .  c a l i f o r n i c a )  r e m a i n s  n e a r  
t h e  b r e e d i n g  c o l o n i e s  t h r o u g h o u t  t h e  y e a r  w h i l e  p o p u l a t i o n s  from A l a s k a  and 
a r i  t i s h  ~ o l u m b i a  ( U .  a .  i n o r n a t a )  move s o u t h  i n t o  n o r t h e r n  C a l i f o r n i a  d u r i n g  
w i n t e r  ( B r i g g s  e t  a l .  1 9 8 3 ) .  F o l l o w i n g  n e s t i n g  i n  Oregon and C a l i f o r n i a ,  
n o n - b r e e d e r s  and p r e n t - c h i c k  p a i r s  move s o u t h  o v e r  t h e  s h e i f  ( a r i g g s  e t  31. 
1 9 8 3 ) .  

C a s s i n ' s  Aukle t  

C a s s i n ' s  a u k l e t s  n e s t  a l o n g  t h e  P a c i f i c  c o a s t  f rom t h e  r i l i?ut ian I s l a n d s  
t3  Yeuii3o. The c o a s t s  o f  Washing ton ,  Oregon ,  2nd n o r t h e r ?  i 7 n l i f r ) r n i i  
( i . e .  , shorewnrS  or tile p r o p o s e j  l e a s e  , j ; l n+ . i ! ,  r e p r o z e n t  a i:int,.is ;,? t ?e i t -  
d i s t r i b u t i o n ;  o n l y  0 .25% o f  t h e  ! . 8  m i l l i o n  C a s s i n ' s  a u k l e t s  which occupy 
c o l o n i e s  from Alaska  t o  s o u t h e r n  C a l i f o r n i a  o c c u r  t h e r e  (Sowls  e t  a l .  
1 9 7 8 ) .  

3h i n o c e r o s  Au k l e  t 

Ac:;ording t : ~  S r i ~ g s  e t  a? .  ( 19831,  a p p r o x i a a t c l j i  380,(?00 rni : locero. j  
a u k l e t s  n e s t  i n  t h e  n o r t h e a s t  P a c i f i c  Ocean be tween  B u l d i r  I s l a n d ,  A l a s k a ,  
and P o i n t  A r g u e l l o ,  C a l i f o r n i a .  Of t h e s e ,  o n l y  400 n e s t  i n s h o r e  o f  t h e  
p r o p o s e d  l e a s e  d r e a .  

An 2 s t i a a t e d  4 n i l l i o n  t : i f t e d  p u f f i n s  n e s t  i n  Alaskan  w a t e r s  (Sowl; et; 
a l .  1 3 7 3 )  compared t o  620 which n e s t  o f f  Oregon ( V a r o u j e a n  ' 9 7 3 )  a n d  133 o f f  
n o r t h e r n  C a l i f o r n i a  ( S o w l s  e t  a l .  1 ,380) .  

Horned P u f f  i n s  

An e s t i m a t e d  1.5 m i l l i o n  h o r n e d  p u f f i n s  n e s t  i n  A l a s k a  (Sowls  e t  a l .  
1 9 7 8 ) .  F o r r e s t e r  I s l a n d ,  i n  s o u t h e a s t  A l a s k a ,  is t i l e  s o u t h e r n m o s t  i s l a n d  i n  
t h e  b r e e d i n g  r a n g e  o f  t h e  h o r n e d  p u f f i n  i n  t h e  e a s t e r n  Nor th  P a c i f i c .  

FEEDING HABITS 

O b s e r v a t i o n s  W i t h i n  t h e  Proposed  Corda Ridge  Lease  Area 

T h e r e  a r e  no p u b l i s h e d  a c c o d n t s  o f  t h e  f e e d i n g  h a b i t s  o f  s e a b i r d s  In  
t h e  p r q p o s e d  Gorda S i d g e  Lease  Area. 



SEABIRDS 

Othe r  Re l evan t  S t u d i e s  

Black-footed  A l b a t r o s s  

Ain ley  and Sanger  (1979)  l ist  cepha lopods ,  f i s h  ( i n c l u d i n g  r o c k f i s h ,  
S e b a s t e s  s p . ) ,  decapods ,  and c a r r i o n  a s  major  p r ey  o f  j u v e n i l e  and a d u l t  
b l ack - foo t ed  a l b a t r o s s e s  i n  t h e  o c e a n i c  and  more n e r i t i c  o f f s h o r e  w a t e r s  o f  
t h e  n o r t h e a s t e r n  P a c i f i c .  

Laysan A l b a t r o s s  

Ain ley  and Sanger  (1979)  l i s t  o n l y  cepha lopods  a s  prey  o f  Laysan 
a l b a t r o s s e s  i n  t h e  North P a c i f i c .  

Nor thern  Fulmar 

One n o r t h e r n  fu lmar  c o l l e c t e d  " o f f  t h e  c o a s t  o f  Oregonw i n  t h e  e a r l y  
1 9 0 0 ' s  c o n t a i n e d  b i t s  o f  beaks  and eye  l e n s e s  o f  s q u i d  ( G a b r i e l s o n  and 
J e w e t t  1940) .  Hunt e t  a l .  ( 1981 )  d e s c r i b e d  t h e  d i e t s  o f  10 n o r t h e r n  f u l m a r s  
c o l l e c t e d  i n  t h e  Ber ing  Sea .  Cephalopods and f i s h  ( e s p e c i a l l y  w a l l e y e  
p o l l o c k ,  The rag ra  chalcogramma) were impor t an t  p r e y .  But because  f u l m a r s  
a r e  h i g h l y  a t t r a c t e d  t o  s h i p s ,  i t  is n o t  p o s s i b l e  t o  d e t e r m i n e  t h e  e x t e n t  t o  
which f i s h  were c a p t u r e d  n a t u r a l l y  v e r s u s  scavenged from f i s h i n g  and  
p r o c e s s i n g  v e s s e l s .  

Sooty  Shea rwa te r  

No d a t a  a r e  a v a i l a b l e  on t h e  f e e d i n g  h a b i t s  o f  s o o t y  s h e a r w a t e r s  i n  t h e  
proposed  Gorda Ridge Lease Area. Low d e n s i t i e s  seaward  o f  t h e  s h e l f  
i n d i c a t e  t h a t  l i t t l e  f e e d i n g  a c t i v i t y  o c c u r s  t h e r e .  E x t e n s i v e  d a t a  on  
f e e d i n g  h a b i t s  i n  i n s h o r e  w a t e r s  (Monterey Bay, C a l i f o r n i a ,  Chu 1984,  Kodiak 
I s l a n d ,  Krasnow and Sange r ,  i n  p r e s s )  i n d i c a t e  t h a t  s o o t y  s h e a r w a t e r s  prey  
on abundant  v a r i e t i e s  o f  s c h o o l i n g  f i s h  ( a n c h o v i e s ,  E n g r a u l i s  mordax, 
j u v e n i l e  r o c k f i s h e s ,  S e b a s t e s  s p p . ,  c a p e l i n ,  M a l l o t u s  v i l l o s u s ,  and sand  
l a n c e ,  Ammodytes h e x a p t e r u s ) ,  e u p h a u s i i d s  (Euphaus i a  and Thysanoessa  s p p . ) ,  
and s q u i d s  ( L o l i g o  o p a l e s c e n s ,  O n c h o t e u t h i s  and Gonatus s p p ) .  

F o r k - t a i l e d  S to rm-Pe t r e l  

Few a c c o u n t s  have been p u b l i s h e d  o f  t h e  f e e d i n g  h a b i t s  o f  f o r k - t a i l e d  
s t o r m - p e t r e l s .  Prey were d e s c r i b e d  by Ainley  and Sange r  (1979)  a s  
e u p h a u s i i d s ,  " f i s h w ,  and c a r r i o n .  

L e a c h ' s  S to rm-Pe t r e l  

The p a t t e r n  o f  v i s i t a t i o n  o f  n e s t s  a t  t h e  F a r a l l o n s  ( i n c l u d i n g  n e g l e c t  
o f  eggs  and c h i c k s  f o r  up t o  s e v e r a l  days  a t  a  t i m e ) ,  t o g e t h e r  w i th  t h e  
d i s t r i b u t i o n  o f  s i g h t i n g s  o f  b i r d s  a t  s e a  e a r l y  i n  t h e  n e s t i n g  s e a s o n ,  imply 
t h a t  a d u l t s  r a n g e  up t o  300 m i l e s  from t h e  c o l o n i e s  ( B r i g g s  e t  a l .  1985 ) .  



Most f o r a g i n g  a p p e a r s  t o  t a k e  p l a c e  o v e r  t h e  o u t e r  s l o p e ,  up t o  200 m i  f rom 
t h e  c o l o n y .  

S t o r m - p e t r e l s  f e e d  by s e i z i n g  i t e m s  f rom t h e  s u r f a c e  o r  " d i p p i n g t 1  t h e  
b i l l  j u s t  below t h e  s u r f a c e .  I t  is g e n e r a l l y  t h o u g h t  t h a t  s t o r m - p e t r e l s  d o  
n o t  d i v e  f o r  f o o d .  S m a l l ,  s l o w  moving p r e y  s u c h  a s  p l a n k t o n i c  m o l l u s k s  and 
c r u s t a c e a n s ,  l a r v a l  f i s h  and s q u i d ,  and d e a d  o r g a n i s m s ,  f i s n  o i l  and o f f a l  
. i r e  t h e  ;iaj:,r components  o f  t h e i r  diest o f f  2 a l i f o r : 1 i . i  ( B r i g g s  el: a ? .  1385). 

3ed and  Red-necked P h a l a r o p e s  

A t  s e a ,  p h a l a r o p e s  f e e d  by d a b b l i n g  s m a l l  o r g a n i s m s  from t h e  s u r f a c e  of  
t h e  w a t e r .  B r i g g s  e t  a ? .  ( 1 3 8 4 )  r e p o r t e d  t n a t  p h a l n r o p e s  con?-?! ; t rat?d j u s t  
st?.idrlr:l o f  t.?e sheif b r e a k  ( i  . e .  , t h e  : c i J - s l o p e  regi . i i7 . )  o f f  c e n t r - i l  
C a l i f o r n i a  i n  autumn.  Most f e e d i n g  a c t i v i t y  was a s s o c i a t e d  w i t h  S l i c k s ,  
c o l o r  b o u n d a r i e s ,  and o t h e r  i n d i c a t i o n s  o f  c o n v e r g e n c e  downstream f rom 
a c t i v e  c e n t e r s  o f  u p w e l l i n g .  F i s h  e g g s ,  C a l a n u s  s p p . ,  c y p r i i d  l a r v a e ,  
b r a c h y u r a n  l a r v a e ,  and e u p h a u s i i d s  were t h e  most  i m p o r t a n t  p r e y .  

? 0 i n a r i a e ,  ?3r,33i t i c ,  3nd L o n g - t a i l s d  .J-?i.&ers, and So~jt,!) P o l a r  ;ku? 

J a e g e r s  and s k u a s  corisume f i s h  and c r u s t a c e a n s ,  b u t  a r e  b e s t  known f o r  
t h e i r  h a b i t  o f  g i r a t i n g  food from o t h e r  b i r d s  (Maher ; 3 8 q j .  It is n o t  known 
t,o what e x t e n t  t h e s e  s p e c i e s  c3t;:ii f o o d  o n  t h e i r  own w h i l e  a t  s e f l .  Y o s t  
,?bssr.:3ti#?n:; :i;ive becn ohd? ,it 3 r e e d i n g  -olr;nit?s j r  o t k e r  l o c a t i o n s  alor ig 
ti:(? C O R S t .  

No i n f o r m a t i o n  is a v a i l a b l e  on  t h e  f e e d i n g  h a b i t s  o f  g u l l s  i n  o f f s h o r e  
w a t e r s  o f  t h e  n o r t h e a s t  P a c i f i c .  Along t h e  c o a s t ,  g u l l s  e a t  a  c o m b i n a t i o n  
o f  n a t u r a l  p r e y  ( p a r t i c u l a r l y  i n t e r t i d a l  i n v e r t e b r a t e s ,  s q u i d s ,  and some 
n e a r s h o r e  s c h o o l i n g  f i s h )  f i s h  s l u r r y  from p r o c e s s i n g  p l a n t s ,  and g a r b a s e  
( A i n l e y  and  S a n g e r  1 9 7 9 ,  Morejohn e t  a l .  1 9 7 8 ,  and  Drury 1 9 8 4 ) .  

Black- legged  K i t t i w a k e  

Al though  k i t t i w a k e s  a r e  t h e  most  p e l a g i c  o f  t h e  g u l l s  i n  t h e  n o r t h e a s t  
P a c i f i c ,  n o t h i n g  is known o f  t h e i r  f e e d i n g  h a b i t s  i n  o c e a n i c  w a t e r s .  i3a l tz  
and  Nore john  ( 1 9 7 7 )  found  t h a t  t h e  f o o d s  o f  k i t t i w a k e s  c o l l e c t e d  i n  Monterey 
Bay be tween  December and A p r i l  were p r e d o m i n a t e l y  m a r k e t  s q u i d ,  L o l i g o  
o ? a l e s c e n s ,  and  n o r t h e r n  anchovy ,  E n g r a u l i s  mordax. 

No i n f o ~ ~ m a t i o n  is a v a i l a b l e  o n  f e e d i n g  h a b i t s  o f  S a b i n e ' s  g u l l s  i n  t h e  
e a s t e r n  Nor th  P a c i f i c .  
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A r c t i c  Tern 

No i n f o r m a t i o n  is a v a i l a b l e  on  f e e d i n g  h a b i t s  o f  a r c t i c  t e r n s  i n  
o f f s h o r e  w a t e r s  o f  t h e  e a s t e r n  North P a c i f i c .  

Common Murre 

Pub l i shed  s t u d i e s  of  t h e  f e e d i n g  h a b i t s  o f  common murres  have been 
summarized by B r i g g s  e t  a l .  ( 1 9 8 5 ) .  Data a r e  a v a i l a b l e  f o r  a  v a r i e t y  of  
i n s h o r e  a r e a s  a l o n g  t h e  wes t  c o a s t  of  North America bu t  no c o l l e c t i o n s  have 
been made seaward of  t h e  c o n t i n e n t a l  s h e l f .  The low d e n s i t y  of  murres 
o f f s h o r e  ( B r i g g s  e t  a l .  1983) i n d i c a t e s  t h a t  t h i s  h a b i t a t  nay n o t  be 
impor t an t  f o r  f e e d i n g ,  however. Common murres  a r e  g e n e r a l l y  p i s c i v o r o u s .  
The s p e c i e s  e a t e n  vary  by l o c a l i t y .  There  is a  tendency t o  s w i t c h  t o  
i n v e r t e b r a t e  prey d u r i n g  w i n t e r  (Krasnow and Sange r ,  i n  p r e s s ) .  

Common murres a r e  p u r s u i t  d i v e r s  (Ashmole 1971 1, d i v i n g  from t h e  
s u r f a c e  and pu r su ing  prey unde rwa te r .  Perhaps  because  o f  t h e i r  abundance 
and t h e  amount of  t ime which they  spend s i t t i n g  on t h e  w a t e r ,  common murres 
f r e q u e n t l y  comprise  more t h a n  90% of  a l l  b i r d s  k i l l e d  i n  o i l  s p i l l s  (Manuwal 
1984) .  

C a s s i n f s  a u k l e t s  e a t  p r i m a r i l y  p l a n k t o n i c  c r u s t a c e a n s  and l a r v a l  f i s h  
( B r i g g s  e t  a l .  1985) .  S t u d i e s  of  t h e i r  f e e d i n g  h a b i t s  i n  t h e  e a s t e r n  North 
P a c i f i c  have been conducted  d u r i n g  summer when, acco rd ing  t o  Br iggs  e t  a l .  
( 1 9 8 3 ) ,  C a s s i n ' s  a u k l e t s  f e e d  ove r  t h e  s h e l f ,  i n  t he rma l  f r o n t s  bo rde r ing  
upwelled wa te r s .  No s t u d i e s  have been conducted  d u r i n g  w i n t e r  when t h e i r  
c e n t e r  o f  d i s t r i b u t i o n  s h i f t s  seaward o f  t h e  s h e l f  b r eak ,  i e .  i n t o  a n  
o c e a n i c  h a b i t a t  comparable  t o  t h a t  i n  t h e  proposed  l e a s e  a r e a .  

Rhinoceros  Aukle t  

A s  f o r  C a s s i n f s  a u k l e t s ,  most s t u d i e s  o f  t h e  f e e d i n g  h a b i t s  o f  
r h i n o c e r o s  a u k l e t s  have been conducted  d u r i n g  summer, when b i r d s  a r e  s c a r c e  
seaward o f  t h e  s h e l f  ( e . g . ,  Vermeer and Westrheim 1984) .  L i t t l e  is known of  
t h e i r  f e e d i n g  h a b i t s  d u r i n g  w i n t e r  o r  i n  h a b i t a t s  r e sembl ing  t h e  proposed  
Gorda Ridge Lease Area. B a l t z  and Morejohn ( 1977) found t h a t  2 6  r h i n o c e r o s  
a u k l e t s  w i n t e r i n g  on Monterey Bay had e a t e n  i n s h o r e  f o o d s ,  p r edominan t ly  
market  s q u i d .  



T u f t e d  P u f f  i n  

A i n l e y  e t  a l .  (1985)  h a v e  summarized t h e  f o o d s  b r o u g h t  t o  t u f t e d  p u f f i n  
c h i c k s  a t  t h e  F a r a l l o n  I s l a n d s  o v e r  t e n  summers, 1973-1982. T u f t e d  p u f f i n s ,  
f o r a g i n g  p r e d o m i n a t e l y  o v e r  s l o p e  w a t e r s ,  c a u g h t  a n c h o v i e s ,  r o c k f r s h ,  and 
s q u i d .  O t h e r  s t u d i e s  o f  f e e d i n g  h a b i t s  have  been  c o n d u c t e d  w i t h  b i r d s  
f e e d l n g  i n  i n s h o r e  w a t e r s  (Cody 1973,  S e a l y  1973,  Vermeer 7979, F u n t  e t  a l .  
1931 , i v d  Krasnow and SF3nger, i n  p r e s s ) .  

dorned  Puf f  i n  

No i n f o r m a t i o n  is  a v a i l a b l e  o n  t h e  f e e d i n g  h a b i t s  o f  h o r n e d  p u f f i n s  i n  
o f f s h o r e  w a t e r s  o f  t h e  e a s t e r n  N o r t h  P a c i f i c .  

GROWTH 

O b s e r v a t i o n s  W i t h i n  t h e  Proposed Gorda Ridge Lease  Area 

NG s t u d l % ? s  on t h e  growth  of s e ; i b i r r l s  ;lave been  co:~d;~.:t?fi i n  t : ? ~  
p r o p o s e d  Gorda 3 i d g e  Lease  Area.  

O t h e r  2 e l e v s n t  Studies 

Ti!:? y,3lirlg of most :;e,ii?ird; ; i t t : l in  ar',u!: body . ieigt:c :>y t h e  t i m e ?  t:-.e:y 
fledg?. The common rnurre ,  whii:i~ o c c u p i e s  l a r g e  c o l o n l s s  irlsriore frorn t h e  
p r o p o s e d  l e a s e  a r e a ,  d o e s  n o t .  Murre c h i c k s  l e a v e  t h e  n e s t  19-24 d a y s  a f t e r  
h a t c h i n g  (Manuwal 1984) .  A t  t h e  t i m e  o f  f l e d g i n g ,  t h e  w e i g h t  o f  t h e  c h i c k  
is a b o u t  1 6 1  t h a t  o f  a n  a d u l t .  Unable  t o  f o r a g e ,  e a c h  c h i c k  is accompanied  
t o  s e a  by a n  a d u l t ,  u s u a l l y  a  male  (D. V a r o u j e a n ,  p e r s .  conm.) .  B r i g g s  e t  
a l .  ( 1 9 8 3 )  n o t e d  p o s t f l e d g i n g  d i s p e r s a l  o f  p a r e n t - c h i c k  p a i r s  by l a t e  J u l y  
e a c h  y e a r  o f f  c e n t r a l  2nd n o r t h e r n  C a l i f o r n i a .  Yovement was p r e d o m i n a n t l y  
sou thward  from t h e  c o l o n i e s ,  o v e r  w a t e r s  o f  t h e  c o n t i n e n t a l  s h e l f .  

BEHAVIOR 

O b s e r v a t i o n s  W i t h i n  t h e  Proposed  Gorda Ridge  Lease  Area 

T h e r e  a r e  no p u b l i s h e d  a c c o u n t s  o f  t h e  b e h a v i o r  o f  s e a b i r d s  i n  t h e  
p r o p o s e d  Gorda Ridge Lease  Area.  

O t h e r  R e l e v a n t  S t u d i e s  

I n f o r m a t i o n  on  t h e  b e h a v i o r  o f  s e a b i r d s ,  where r e l e v a n t ,  is i n c l u d e d  
u n d e r  o t h e r  h e a d i n g s  i n  t h i s  r e p o r t .  
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DATA CAPS 

S e a b i r d  D e n s i t i e s  and Movements a t  S e a  

The a r e a  s t u d i e d  by B r i g g s  e t  a l .  (1983)  o v e r l a p s  o n l y  a  small p o r t i o n  
o f  t h e  p r o p o s e d  l e a s e  a r e a  ( F i g .  1 )  i n s h o r e  o f  t h e  Gorda Ridge  p r o p e r .  No 
s y s t e m a t i c  t i m e  s e r i e s  o f  o b s e r v a t i o n s  o f  t h e  d i s t r i b u t i o n  and abundance  o f  
s e a b i r d s  have  been  c o n d u c t e d  i n  o v e r  t h r e e  q u a r t e r s  o f  t h e  l e a s e  a r e a .  

F e e d i n g  H a b i t s  

T h e r e  a r e  no p u b l i s h e d  a c c o u n t s  o f  t h e  f e e d i n g  h a b i t s  o f  s e a b i r d s  i n  
t h e  p r o p o s e d  l e a s e  a r e a .  
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SEABIRDS 

APPENDIX 1 

Species of seab i rds  known o r  thought t o  occur in  t he  Corda Ridge Lease Area 
(Briggs e t  a l .  1983).  

Species Common Name 

Diomedea n igr ipes  ** 
D .  immutabilis * *  - 
D .  a l ba t ru s  (endangered) - 
Fulmarus g l a c i a l i s  ** 
Puffinus g r i s eus  ** 
Oceanodroma fu rca t a  ** 
0. leucorhoa **  - 
Branta canadensis * 
B.  be rn ic la  * - 
Anas crecca * -- 
A .  acuta * -.. - -  -- 
Phalaropus f u l i c a r i a  **  
P. lobatus **  - 
Ste rco ra t i u s  pomarinus **  
S. pa ra s i t i cus  * - 
S. longicaudus **  - 
Catharacta skua **  
Larus ca l i f o rn i cus  
L .  argentatus  * *  - 
L. occ iden t a l i s  * *  - 
L .  alaucouscens **  - - 
Rissa t r i d a c t y l a  **  
Xema sab in i  * *  -- 
Sterna paradisaea ** 
Uria aalge **  -- 
Ptychoramphus a l eu t i cus  * 
Cerorhinca rnonocerata **  
Fra te rcu la  c i r r h a t a  ** 
F .  corn icu la ta  - 

black-footed a l b a t r o s s  
Laysan a lba t ro s s  
sho r t - t a i l ed  a l b a t r o s s  
northern f ulmar 
sooty shearwater 
fork- ta i led  storm-petrel 
Leach's storm-petrel 
Canade goose 
bran t  
green-winged t e a l  
p i n t a i l  
red phalarope 
red-necked phalarope 
pomarine jaeger  
p a r a s i t i c  jaeger 
long-tai led jaeger  
south polar  skua 
Cal i forn ia  g u l l  
herr ing g u l l  
western g u l l  
glaucous-winged g u l l  
black-legged ki t t iwake 
Sabine 's  g u l l  
a r c t i c  t e r n  
common nurre  
Cassin 's  aukle t  
rhinoceros auk l e t  
t u f t ed  puff in 
horned puff in 

* *Known t o  occur i n  the Gorda Ridge l ea se  a rea .  
* Thought t o  occur in  the  Corda Ridge l ea se  a rea .  
? Sta tu s  unknown. 


