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PART I 

INTRODUCTION 

The Ca1 i f o r n i a  brown p e l i c a n  (Pel  -. - e c a n u s  - -. - - -. - o c c i d e n t a l  i s  - -----  

c a l  i f o r n i c u s )  b r e e d i n g  o n  o f f s h o r e  i s l a n d s  of  s o u t h e r n  C a l i f o r n i a  a n d  - -  -- - - -- -- - 

n o r t h w e s t e r n  Raja Cal i f o r n i a  expe  r i e n c e d  w i d e s p r e a d  po 1 1 u t  a n t - r e 1  a t e d  

r e p r o d u c t i v e  f a i l u r e s  d u r i n g  t h e  l a t e  1 9 6 0 ' s  and  e a r 1  y  1 9 7 0 ' s .  

F u r t h e r m o r e ,  t h e  o n c e  l a r g e  popul a t  i o n s  o f  t h e  e a s t e r n  brown p e l  i c a n  

c a r o l i n e n s i s )  a l o n g  t h e  s o u t h e a s t e r n  and  Gulf c o a s t  o f  t h e  (_9- 0 -  -- 

Uni ted  S t a t e s  had s e r i o u s l y  d e c l i n e d  s i n c e  t h e  1 9 5 0 ' s  a n d  d i s a p p e a r e d  

i n  many p a r t s  o f  t h e i r  fo rmer  r a n g e .  The o n l y  v i a b l e  brown pe l  i c a n  

c o l o n i e s  i n  t h e  U . S .  d u r i n g  t h e  l a t e  1 9 6 0 ' s  a n d  e a r l y  1 9 7 0 ' s  w e r e  

t h o s e  i n  F l o r i d a  ( S c h r e i b e r  a n d  R i s e b r o u g h  1972,  S c h r e i b e r  1980a ) .  

]+cause  of  t h e s e  d e c l i n e s ,  t h e r e  was w i d e s p r e a d  c o n c e r n  f o r  t h e  

we1 f a r e  and  f u t u r e  of  t h e  s p e c i e s  i n  much of Nor th  America.  

Consequent  1  y ,  brown p e l i c a n s  w e r e  c l  a s s i f i e d  a s  endange red  by  t h e  IJ. S. 

F i s h  a n d  W i l d l i f e  S e r v i c e  (USFWS) i n  1970 ( 3 5  F e d e r a l  R e g i s t e r  16047,  ---- - 

O c t o b e r  1 3 ,  1970) .  The C a l i f o r n i a  s u b s p e c i e s  was f u r t h e r  p r o t e c t e d  

when t h e  C a l i f o r n i a  F i s h  and  Game Commission a l s o  d e s i g n a t e d  i t  a s  

endange red  i n  1971 ( C a l i f o r n i a  S t a t e  Endangered  S p e c i e s  Act of  

1970) (Leach a n d  F i s k  1972;  C a l i f o r n i a  F i s h  a n d  Game Commission 1981) . 

T h i s  r e c o v e r y  p l a n  d e l i n e a t e s  s t e p s  a n d  p r o c e d u r e s  be1 i e v e d  

n e c e s s a r y  t o  r e t u r n  t h e  Cal i f o r n i a  brown p e l i c a n  t o  nonendange red  

s t a t u s .  A r e c o v e r y  p l a n  h a s  b e e n  deve loped  f o r  t h e  e a s t e r n  brown 

p e l i c a n  (USFWS 1979) ;  however,  t h e  p r e s e n t  p l a n  d e a l s  o n l y  w i t h  t h e  



Gal i f o r n i a  s u b s p e c i e s .  C o n s e r v a t i o n  e f f o r t s  and management p l a n s  have 

been i n  e f f e c t  t o  p r o t e c t  t h e  brown p e l i c a n  p o p u l a t i o n  b r e e d i n g  i n  

C a l i f o r n i a  s i n c e  1970. T h i s  r e c o v e r y  p l a n  i n t e g r a t e s  t h o s e  measures  

w i t h  o t h e r s  proposed t o  e n s u r e  long-term s t a b i l i t y  and p r o t e c t i o n  of 

t h e  s u b s p e c i e s  th roughout  i ts  range .  Although t h i s  p l a n  a d d r e s s e s  t h e  

e n t i r e  s u b s p e c i e s ,  i t  d e a l s  p r i m a r i l y  w i t h  t h e  n o r t h e r n  p o p u l a t i o n  

segment ,  r e f e r r e d  t o  h e r e  as  t h e  S o u t h e r n  C a l i f o r n i a  Bight  (SCB) 

p o p u l a t i o n ,  which h a s  shown t h e  major  d e c l i n e s  t h a t  were t h e  impe tus  

f o r  endangered c l a s s i f i c a t i o n  ( s e e  J e h l  1970) .  I n c l u d e d  i n  t h i s  

group a r e  t h o s e  c o l o n i e s  ( a f t e r  t h e  d e f i n i t i o n  o f  "colony" used by 

Gochfel  d  1980) which have e x p e r i e n c e d  t h e  most  s e r i o u s  r e p r o d u c t i v e  

impairment .  Other  p o p u l a t i o n s  o f  t h e  C a l i f o r n i a  brown p e l i c a n  ( i  . e  . , 
t h o s e  n e s t i n g  i n  t h e  Gulf  of  C a l i f o r n i a  and  a l o n g  t h e  w e s t  c o a s t  of 

s o u t h e r n  Baja C a l i f o r n i a  and mainland Mexico) have n o t  s u f f e r e d  

c o l  ony-wide r e p r o d u c t i v e  f a i l u r e s  from pol l u t a n t  s, such as  t h o s e  

e x p e r i e n c e d  by t h e  SCB c o l o n i e s .  Human d i s t u r b a n c e ,  however, i s  

i n c r e a s i n g l y  becoming a f a c t o r  i n  a f f e c t i n g  t h e  b r e e d i n g  s u c c e s s  of  

t h e s e  c o l o n i e s ;  i f  t h e y  a r e  n o t  p r o t e c t e d ,  t h e i r  p r e s e n t  s t a t u s  c o u l d  

s o o n  be r e v e r s e d  ( s e e  Anderson and K e i t h  1980) .  T h i s  p l a n  t a k e s  i n t o  

a c c o u n t  t h e  long-term needs  f o r  m a i n t a i n i n g  s t a b l e  p e l i c a n  p o p u l a t i o n s  

i n  Mexico w i t h i n  t h e  p r a c t i c a l  framework of i n s t i t u t i n g  p r o t e c t i v e  

measures  t h e r e .  

A1 though t h e  brown p e l i c a n  i s  a consp icuous  b i r d  a l o n g  t h e  

c o a s t s  of C a l i f o r n i a  and Baja C a l i f o r n i a ,  few d a t a  a r e  a v a i l a b l e  

c o n c e r n i n g  i t s  p a s t  s t a t u s .  The b r e e d i n g  b i o l o g y  and n a t u r a l  
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P .  ( f u s c u s ? )  c a l i f o r n i c u s ,  but  P. c a l i f o r n i c u s  was more commonly used - -- - --- 

i n  t h e  e a r l y  l i t e r a t u r e .  Ridgway (1897,  i n  O b e r h o l s e r  1918) l a t e r  

c o n s i d e r e d  t h e  C a l i f o r n i a  brown p e l i c a n  as a s u b s p e c i e s  of t h e  e a s t e r n  

form P .  o c c i d e n t a l i s .  O b e r h o l s e r  (1918) c o n c u r r e d  w i t h  t h i s  view and - -  
gave h i s  r e a s o n s .  N e v e r t h e l e s s ,  - P. c a l i f o r n i c u s  c o n t i n u e d  t o  be 

w i d e l y '  used u n t i l  a t  l e a s t  1931. At t h a t  t i m e  P e t e r s  (1931) and t h e  

F o u r t h  E d i t i o n  of t h e  American O r n i t h o l o g i s t s  Union (AOU) C h e c k - l i s t  

(1931) t r e a t e d  a l l  brown p e l i c a n s  a s  a s i n g l e  s p e c i e s ,  w i t h  t h e  

C a l i f o r n i a  s u b s p e c i e s  known as P. o .  c a l i f o r n i c u s .  The p o p u l a t i o n  on  - - 
t h e  Galapagos  I s l a n d s  and i n  Ecuador was a t  o n e  t i m e  c o n s i d e r e d  a s  - P. 

o .  c a l i f o r n i c u s ,  bu t  Murphy (1936) and Wetmore (1945) b o t h  t r e a t e d  - 
t h i s  p o p u l a t i o n  as a d i s t i n c t  s u b s p e c i e s .  - P .  - o .  c a l i f o r n i c u s  Ridgway 

i s  p r e s e n t l y  a t t r i b u t e d  o n l y  t o  t h e  p o p u l a t i o n  a l o n g  t h e  P a c i f i c  C o a s t  

of t h e  U.S. and Mexico, i n c l u d i n g  t h e  Gulf of C a l i f o r n i a  (AOU 1957) .  

D e s c r i p t i o n  and Geographic  V a r i a t i o n  

There  is l i t t l e  geograph ic  v a r i a t i o n  o t h e r  t h a n  s i z e ,  among t h e  

v a r i o u s  s u b s p e c i e s  of  brown p e l i c a n s  (Wetmore 1945, Anderson and 

Hickey 1970) .  The C a l i f o r n i a  brown p e l i c a n  ( F r o n t i s p i e c e )  can be 

d i s t i n g u i s h e d  from t h e  e a s t e r n  brown p e l i c a n  by i t s  l a r g e r  s i z e  and 

i t s  d a r k e r  h indneck  whi le  in breed ing  plumage (Wetmore 1945);  t h e  

C a l i f o r n i a  s u b s p e c i e s  a l s o  h a s  l a r g e r  eggs  (Anderson and Hickey 1970) .  

Data based  on egg volume r e l a t e d  t o  body s i z e  (Anderson and Hickey 

1970) s u g g e s t  t h a t ,  r a t h e r  t h a n  d i s t i n c t  s u b s p e c i f i c  u n i t s  ( p e r t a i n i n g  

a t  l e a s t  t o  t h e s e  measurements) ,  brown p e l i c a n s  show c o n t i n u a l  



v a r i a t i o n  between subspec i e s .  Llnl i k e  o t h e r  brown p e l i c a n  subspec i e s ,  

t h e  C a l i f o r n i a  brown p e l i c a n  t y p i c a l l y  has  a  b r i g h t  red  g u l a r  pouch 

(basa l  p o r t i o n )  du r ing  t h e  c o u r t s h i p  and egg-laying per iod  ( s e e  Kei th  

1978 Eor d i s c u s s i o n  of pouch c o l o r a t i o n ) .  The red pouch is r a r e  i n  

e a s t e r n  brown p e l i c a n s  (R. W .  Sch re ibe r ,  p e r s .  comm.). Plumage 

c h a r a c t e r i s t i c s  and molt sequences a r e  d i scussed  by Palmer ( 1972 : 

271-274) and a r e  summarized i n  d e t a i l  i n  F igu re s  1  and 2  from more 

r ecen t  d a t a  (Anderson 1981). F ive  c rude  age-c lasses  ( r e p r e s e n t i n g  a  

cont inuous change) can  be d i scerned  i n  t h e  f i e l d  by plumage c o l o r a t i o n  

and e x t e r n a l  c h a r a c t e r i s t i c s  (D. W. Anderson, f i e l d  n o t e s ) ;  they a r e  

b r i e f l y  desc r ibed  i n  F igure  2. Sexes a r e  s i m i l a r ,  but  males a r e  

l a r g e r  with longer  b i l l s  (DWA and F. Gress,  unpubl ished d a t a ) .  To t h e  

t r a i n e d  eye s exes  can of t e n  be d i scerned  i n  t h e  f i e l d .  

Range, D i s t r i b u t i o n  and Populat ion Numbers - ---- -- --.---- .- 

Range. The C a l i f o r n i a  brown p e l i c a n  is  t h e  P a c i f i c  Coast  form of -.- -- 

a  more widespread s p e c i e s  ( s ee  Wetmore 1945 and Palmer 1962).  The 

breeding  d i s t r i b u t i o n  of t h e  subspec i e s  ranges from t h e  Channel 

I s l a n d s  of sou the rn  C a l i f o r n i a  southward ( i nc lud ing  t h e  Baja 

C a l i f o r n i a  c o a s t  and t h e  Gulf of C a l i f o r n i a )  t o  I s l a  I s a b e l a ,  Islas 

Tres  Marias o f f  Nayar i t ,  Mexico (AOU 1957) and I s l a  Ix tapa  o f f  

Acapulco, Guer re ro ,  Mexico (Melo 1980) (F igure  3) .  Known i n t e r m i t t e n t  

breeding i n  t h e  p a s t  extended a s  f a r  no r th  i n  C a l i f o r n i a  a s  Poin t  

Lobos n e a r  Monterey (Wil liams 1927, 193 1) , but  s u c c e s s f u l  n e s t i n g  h a s  

not  occurred t h e r e  s i n c e  1959 (Baldr idge  1974). Between breeding 



seasons pe l i cans  may range a s  f a r  n o r t h  a s  Vancoliver I s l a n d .  B r i t i s h  

Columbia, Canada and south t o  Colima, Mexico (Palmer 1962). a l though a  

recent  band recovery was repor ted  from El Sa lvador  (DWA, unpubl ished 

data,)  . Post-breeding d i s p e r s a l  p a t t e r n s  depend la rge1  y  on 

oceanographic cond i t i ons  which i n  t u r n  i n f l u e n c e  food a v a i l a b i l i t y  

( s ee  Anderson and Anderson 1976).  

D i s t r i b u t i o n .  Surveys of c o l o n i e s  i n  t h e  Gulf of ~ i l i f o r n i a  and - - - - - - - - -- - - 
along t h e  P a c i f i c  coas t  of Raja C a l i f o r n i a  suggest  t h a t  P. 0 .  - - 
c a l i f o r n i c u s  breeding popula t ions  can be d i f f e r e n t i a t e d  c rude ly  i n t o  - - - - - - - - -- - -- 

i d e n t i f i a b l e  and geographica l ly  s e p a r a t e  e n t i t i e s  (Anderson 1983) 

(F igure  3 ) .  These groups a r e  somewhat i s o l a t e d  by long s t r e t c h e s  of 

d e s e r t  coas t1  i ne  where no p e l i c a n  c o l o n i e s  a r e  found; t h i s  i s  probably 

t he  r e s u l t  of a  l a ck  of s u i t a b l e  h a b i t a t  r a t h e r  than t o  s p e c i f i c  

b a r r i e r s  t o  d i s p e r s a l  ( s ee  Anderson 1983). Examples of b a r r i e r s  t o  

cont inuous d i s t r i b u t i o n  of e a s t e r n  brown pe l i cans  a r e  mentioned by 

Murphy (1936). Oceanographic f e a t u r e s  and p a t t e r n s  of prey 

d i s t r i b u t i o n  a1 so a f f e c t  l o c a t i o n s  of breeding co lon ie s  ( s e e  Anderson 

1983) . 

By c a t e g o r i z i n g  t h e  v a r i o u s  breeding groups  of - P. o.  - 

cal  i f o r n i c u s ,  we do not  suggest  t h a t  t he se  a r e  i s o l a t e d  breeding -- -- - - . - 

popu la t i ons ;  indeed,  some exchange occurs  among c o l o n i e s  by t h e  

recru i tment  of new b reede r s  (DWA, f i e l d  n o t e s ;  Anderson and Gress 

1983a).  I s o l a t i n g  mechanisms no doubt o p e r a t e  on a  much l a r g e r  s c a l e  

( see  Anderson 1983). While s e p a r a t i o n  i n t o  geographical  u n i t s  may be 



a r t i f i c i a l  and does not  imply i s o l a t e d  h a b i t a t s  i n  a  g e n e t i c  c o n t e x t ,  

i t  s e r v e s  t o  po in t  ou t  t h a t  t h e s e  u n i t s  t end  t o  show d i f f e r e n c e s  i n  

n e s t i n g  s u b s t r a t e ,  h a b i t a t ,  and e f f e c t s  of c l i m a t i c  c o n d i t i o n s ;  t h e s e  

might a l s o  s e r v e  a s  convenient  management u n i t s .  Data on the  

movements of SCB- versus  Gulf of Cal i forn ia -born  pel i c a n s ,  no t  y e t  

analyzed e n t i r e l y  (DWA and FG, unpubl ished d a t a  and band r e c o v e r i e s  on 

f i l e ) .  sugges t ,  none the l e s s ,  t h a t  each u n i t  has  i t s  own d i s p e r s a l  

p a t t e r n s  and t h a t  mixing i s  not e n t i r e l y  random. For example, of 10 

p e l i c a n  band r e c o v e r i e s  i n  t h e  w i n t e r  of 1981-82 a long  t h e  C a l i f o r n i a  

c o a s t ,  9  came from t h e  C a l i f o r n i a  o r  no r thwes t e rn  Baja C a l i f o r n i a  

c o l o n i e s  and one was from t h e  Gulf of C a l i f o r n i a .  This  p a t t e r n  

p e r s i s t e d  a l s o  i n  s i g h t i n g s  of marked b i r d s  i n  December 1981 a long  t h e  

Cal i f o r n i a  c o a s t ,  suppor t ing  the  hypo thes i s  of Anderson and Anderson 

(1976) t h a t  the  m a j o r i t y  of p e l i c a n s  on t h e  c o a s t  i n  l a t e  w i n t e r  a r e  

l o c a l  ly-produced b i r d s  ( i  .e. ,  from t h e  SCB c o l o n i e s ) .  

For t h e  purposes  of t h i s  r e p o r t ,  t h e  d i s c u s s i o n s  of Mayr (1964) 
I 
I a r e  followed i n  d e f i n i n g  "populat ion" a s  a  group of g e n e t i c a l l y  

I r e l a t e d  i n d i v i d u a l s  t h a t  s h a r e  common r e sou rces  and l i f e  h i s t o r y  
I 

c h a r a c t e r i s t i c s  ( e . ,  m o r t a l i t y ,  n a t a l i t y ,  p r o d u c t i v i t y ,  age 

s t r u c t u r e ,  e t c . ) .  Ra tes  of g e n e t i c  exchange between i n d i v i d u a l s  o f  

each u n i t  de sc r ibed  below would tend t o  be h i g h e r  t h a n  among 
I 

I 
I i n d i v i d u a l s  between u n i t s .  Thus, t h e s e  u n i t s  would no t  be expected t o  

be t o t a l l y  i s o l a t e d ,  n o r  would i nd iv idua l  exchange between these  u n i t s  ! 
be e n t i r e l y  random (DWA, J .O. Ke i th  and FG, unpubl ished d a t a ) .  



With in  the  b reed ing  range  of - P.  - o .  c a l i f o r n i c u s  ( F i g u r e  3 ) ,  t h e  

f o l l o w i n g  management u n i t s  (which w i l l  be  termed "popula t ions" )  may be 

i d e n t i f i e d  (DWA, f i e l d  n o t e s ;  a l s o ,  s e e  Anderson 1983):  

1. The Southern  C a l i f o r n i a  Bigh t  (SCB) p o p u l a t i o n  i n c l u d e s  t h e  

p e l i c a n  c o l o n i e s  of t h e  Channel I s l a n d s  a r e a  of s o u t h e r n  

C a l i f o r n i a  and t h e  i s l a n d s  a l o n g  t h e  n o r t h w e s t  c o a s t  of Baja  

C a l i f o r n i a  s o u t h  t o  Is la  San Mar t in  ( F i g u r e  4 ) ;  t h e s e  

c o l o n i e s  a r e  a l l  i n f l u e n c e d  by t h e  oceanograph ic  c o n d i t i o n s  

of t h e  C a l i f o r n i a  C u r r e n t .  

2 .  The sou thwes t  Baja C a l i f o r n i a  c o a s t a l  p o p u l a t i o n  b reeds  on 

c o a s t a l  i s l a n d s  of t h e  Bahia S e b a s t i a n  Vizcaino a r e a  ( I s l a s  

San B e n i t o  and I s l a  Cedros) and i n  t h e  Bahia  Magdalena a r e a ;  

t h i s  a r e a  i s  s o u t h  of t h e  approx imate  l i m i t s  of i n f l u e n c e  of 

t h e  C a l i f o r n i a  C u r r e n t .  

3 .  The Culf  of C a l i f o r n i a  p e l i c a n s  n e s t  on d e s e r t  i s l a n d s  i n  

t h e  Gulf of C a l i f o r n i a .  They a r e  l i k e l y  d i v i s i b l e  i n t o  

s e v e r a l  p o p u l a t i o n s  ( a s  y e t  n o t  d e f i n e d  as t o  g e o g r a p h i c a l  

e x t e n t )  and a r e  t h e r e f o r e  combined h e r e .  

4 .  The Mexican mainland p o p u l a t i o n  n e s t s  p r i m a r i l y  on mangrove 

i s l a n d s  and c o a s t a l  w e t l a n d s  ( i n  mangrove t r e e s )  of S i n a l o a  

and o f f s h o r e  i s l a n d s  of s o u t h e r n  S i n a l o a  and N a y a r i t  

( i n c l u d i n g  I s l a s  T r e s  Mar ias )  . 



Popul a  t i o n  numbers . The maximum breeding popu la t i on  of the  -- --- - - - --- - - 

Cal i f o r n i a  brown pel  i c an  throughout i t s  range may number about 

55,000-60,000 p a i r s  (DWA, J . O .  Keith and FG, unpubl ished d a t a ) .  

Estimated numbers of p a i r s  i n  each des igna ted  geographical  u n i t  a r e  

g iven  i n  Table  1. Because i t  has  not  been p o s s i b l e  t o  survey a l l  

co1onies  each year and because h i s t o r i c a l  d a t a  a r e  meager and colony 

s i z e s  may va ry  cons ide rab ly  from year-to-year,  t h e s e  a r e  on ly  crude 

e s t i m a t e s .  Estimated breeding numbers a r e  g iven  he re .  Total 

popu la t i on  d a t a  ( i nc lud ing  j u v e n i l e s  and non-breeding adul t s )  a r e  

d i f f i c u l t  t o  ob t a in  and have a  high va r i ance .  Data on number of 

pe 1  i c a n s  breeding and t h e i r  reproduct ive  s u c c e s s  a r e  e a s i e r  t o  g a t h e r  

because pe l  i c ans  gene ra l l y  n e s t  i n  t r a d i t i o n a l .  and p r e d i c t a b l e  a r e a s ;  

breeding d a t a  probably r e f l e c t  popu la t i on  t r e n d s  (Sch re ibe r  1979) but  

not  short- term popula t ion  s t a t u s  (Anderson and Gress 1983a). Two 

complete surveys  of t h e  t o t a l  numbers of - P.  - o. - o c c i d e n t a l i s  ( i n  1974 

and 1977; DWA, umpublished d a t a )  and 3  yea r s  (between 1975 and 1978) 

of popu la t i on  e s t i m a t e s  i n  t h e  SCB (Briggs e t  a l .  1981) have been 

completed. However, i t  is  no t  p o s s i b l e  from t h i s  in format ion  a l o n e  t o  

draw meaningful conc lus ions  t o  p r e d i c t  overa l  l popu la t i on  t r e n d s .  

By f a r  t he  l a r g e s t  breeding group of P. o .  c a l i f o r n i c u s  i s  - - 

l oca t ed  i n  t h e  Gulf of C a l i f o r n i a  (Fggure 3 ) .  The c o l o n i e s  on these  

i s l a n d s  comprise a n  e s t ima ted  68 percent  of t h e  t o t a l  b reed ing  

popu la t i on .  Pe l icans  n e s t i n g  along t h e  southwes te rn  c o a s t  of Baja 

C a l i f o r n i a  make up about  10 pe rcen t  of t h e  t o t a l  popula t ion .  The 

mainland Mexican c o a s t  of S ina loa  and Nayar i t  and cont iguous o f f  shore  



i s l a n d s  c o n t r i b u t e  abou t  16 p e r c e n t  t o  t h e  t o t a l  b r e e d i n g  p o p u l a t i o n ,  

w h i l e  t h e  Southern C a l i f o r n i a  Bigh t  c o l o n i e s  comprise  abou t  6 p e r c e n t  

(a1  though reduced i n  comparison t o  p a s t  p o p u l a t i o n s  t h e r e ) .  

Sou thern  C a l i f o r n i a  Bigh t  Colon ies .  Because t h e  emphasis  o f  t h i s  - -- --. 

p l a n  i s  o n  t h e  SCB p o p u l a t i o n  ( f o r  r e a s o n s  g i v e n  above) ,  a  more 

d e t a i l e d  d e s c r i p t i o n  of t h e  c o l o n i e s  i n  t h i s  u n i t  i s  g iven .  Brown 

p e l i c a n s  i n  t h e  SCB h i s t o r i c a l l y  have n e s t e d  on s e v e r a l  of t h e  Channel 

I s l a n d s  i n  s o u t h e r n  C a l i f o r n i a  and on t h e  i s l a n d s  of Los Coronados,  

Todos S a n t o s ,  and San M a r t i n  a l o n g  t h e  n o r t h w e s t e r n  c o a s t  of Baja 

C a l i f o r n i a  ( F i g u r e  4 ) .  Among t h e  Channel I s l a n d s ,  n e s t i n g  h a s  been 

r e c o r d e d  from t h e  £01 lowing i s l a n d s  and t h e i r  o u t l y i n g  i s l e t s :  

Anacapa I s l a n d ,  S a n t a  Barbara  I s l a n d  ( i n c l u d i n g  S u t i l  I s l a n d ) ,  San ta  

Cruz I s l a n d  (Scorp ion  Rock), and San Miguel I s l a n d  ( i n c l u d i n g  P r i n c e  

I s l a n d )  . These i s l a n d s  a r e  a l l  p a r t  of t h e  Channel I s l a n d s  Na t iona l  

Park,  which was newly c r e a t e d  i n  1980; o n l y  Anacapa I s l a n d  and S a n t a  

Barbara  I s l a n d  were p a r t  of i t s  p r e c u r s o r ,  t h e  Channel I s l a n d s  

Nat ional  Monument, which was e s t a b l i s h e d  i n  1938. 

Anacapa and Los Coronados h i s t o r i c a l l y  have had t h e  l a r g e s t  and I 
most c o n s i s t e n t  brown p e l i c a n  c o l o n i e s  i n  t h e  SCB (Anderson and C r e s s  

1983a).  Records a r e  s c a n t y  p r i o r  t o  1968, bu t  p e l i c a n s  have  n e s t e d  o n  

t h e s e  two i s l a n d  g r o u p s  (each  c o n s i s t i n g  of 3  small i s l a n d s )  n e a r l y  

e v e r y  y e a r ,  w h i l e  a t  o t h e r  colony s i t e s  n e s t i n g  is ephemera1 and 

i r r e g u l a r  ( i . e . ,  n o t  o c c u r r i n g  e v e r y  y e a r ) .  San Mar t in  a t  one t ime 

a l s o  had a s i z a b l e  b r e e d i n g  c o l o n y  ( J e h l  1973),  b u t  i t  h a s  been 



i n a c t i v e  s i n c e  about 1972 (Anderson and Kei th  1980); t h e  Todos Santos 

colony has  not been a c t i v e  s i n c e  t h e  1920's  (Kenyon, i n  J e h l  1973). 

Since 1968, t h e  major SCB c o l o n i e s  have been on West Anacapa I s l a n d  

and I s l a  Coronado Norte. Minor c o l o n i e s  i n  t he  Channel I s l a n d s  

occur red  on Scorpion Rock i n  1972, 1974 and 1975 and on Santa  Barbara 

I s l and  i n  1980. The number of p a i r s  breeding i n  t h e  SCB from 1969 

through 1981 ranged from 339 t o  3 ,510 (average = 1,228) ( s e e  Table 2) .  

The Los Coronados and Anacapa c o l o n i e s  a r e  c l o s e l y  r e l a t e d  

(Anderson and Gress 1983a). and from a  management po in t  of view t h e r e  

a r e  reasons  f o r  cons ide r ing  them e i t h e r  a s  a  s i n g l e  u n i t  o r  a s  

s e p a r a t e  u n i t s .  Ra t iona le  f o r  cons ide r ing  t h e  two colony a r e a s  a s  a  

s i n g l e  u n i t  when formula t ing  management p l a n s  a r e  a s  fo l lows:  

1) . There i s  probable  i n t e r change  of breeding pe l i cans  between 

t h e  two c o l o n i e s  and s h i f t s  occur  from one a r e a  t o  t h e  o t h e r  

(Anderson and Gress 1983a). 

2 ) .  Both have s imul taneous ly  responded i n  t h e  p a s t  t o  general  

l e v e l s  of SCB-wide n o r t h e r n  anchovy (%raulis mordax) abundance -- --- 

(Anderson e t  a l .  1982). 

3 ) .  Both a r e  inc luded  i n  t h e  same management u n i t  a s  t h e  

Northern Anchovy F i she ry  Management Plan [ s e e  P a c i f i c  F i s h e r i e s  

Management Council (PFMC) 19781 . 



4 )  Both a r e  s u b j e c t  t o  t h e  same oceanograph ic  i n f l u e n c e s  of t h e  

C a l i f o r n i a  C u r r e n t  ( s e e  Anderson e t  a l .  1980) .  

On t h e  o t h e r  hand ,  t h e r e  a r e  e q u a l l y  compel l ing  r e a s o n s  t o  

c o n s i d e r  t h e  two u n i t s  s e p a r a t e l y :  

1 ) .  They a r e  s e p a r a t e d  by  a n  i n t e r n a t i o n a l  boundary which 

c o m p l i c a t e s  management and c o n s e r v a t i o n  e f f o r t s ,  p a r t i c u l a r l y  

when each c o u n t r y  h a s  d i f f e r e n t  p r i o r i t i e s  ( s e e  Anderson and 

Gress  1981) .  

2 ) .  Each y e a r ,  once  t h e  c o l o n i e s  a r e  e s t a b l i s h e d  on  each i s l a n d ,  

they  become independen t  u n i t s  i n  r e s p o n s e  t o  l o c a l  food s u p p l i e s  

( s e e  Anderson e t  a l .  1983a) .  

3 ) .  Although t h e  food s o u r c e  u t i l i z e d  by b o t h  c o l o n i e s  i s  

d e f i n e d  a s  a  s i n g l e  u n i t  i n  t h e  Anchovy F i s h e r y  Management P l a n ,  

i t  i s  s e p a r a t e d  by a n  i n t e r n a t i o n a l  b o r d e r  and i s  t h u s  under  

d i f f e r e n t  f i s h i n g  reg imes  (Anderson and Gress  1983b) .  

How t h e  two c o l o n y  a r e a s  a r e  viewed i s  a  m a t t e r  of c h o i c e  f o r  

r e s o u r c e  managers.  I d e a l l y ,  and i f  i t  were p o s s i b l e ,  c o n s i d e r i n g  them 

a s  a  s i n g l e  management u n i t  would seem t o  be t h e  o p t i o n  most 

b e n e f i c i a l  t o  t h e  p e l  i c a n  p o p u l a t i o n .  
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A1 though t h e  e f f e c t i v e n e s s  of recovery a c t  ions  i n  Mexico i s  

u n c e r t a i n ,  the recovery p l an  f o r  t h e  SCB brown pe l i can  popula t ion ,  

n e v e r t h e l e s s ,  should inc lude  c o l o n i e s  i n  both C a l i f o r n i a  and Mexico. 

Pe l i cans  breeding a t  Los Coronados and Anacapa a r e  no t  year-round 

r e s i d e n t s  of t he se  i s l a n d s  (Gress  1970, Anderson and Anderson 1976, 

Briggs e t  a l .  1981). A f t e r  breeding t h e  b i r d s  may d i spe r se  widely 

(DWA and FG, unpubl ished d a t a ) ;  a l s o ,  dur ing  t h e  l a t e  summer and 

f a l l ,  an i n f l u x  o i  d i s p e r s i n g ,  non re s iden t  b i r d s  from o t h e r  Mexican 

c o l o n i e s  g r e a t l y  i n c r e a s e s  t he  number of pe l i cans  along t h e  Cal i f o r n i a  

c o a s t  (Anderson and Anderson 1976; Briggs et a1 . 1981; DWA and FG, 

unpubl ished d a t a ) .  Management p lans  f o r  - P. -- o. c a l i f o r n i c u s ,  ---- 
t h e r e f o r e ,  cannot be developed f o r  C a l i f o r n i a  c o l o n i e s  a lone .  

The C a l i f o r n i a  brown p e l i c a n  has  a  long-term h i s t o r i c a l  p resence  

i n  t h e  SCB (see  h i s t o r i c a l  s e c t i o n ) .  It should n o t ,  t h e r e f o r e ,  be 

cons idered  a  founder popu la t i on  because of i t s  l o c a t i o n  a t  t h e  

per iphery  of the subspec ies  range.  T h e o r e t i c a l l y  , such popu la t i ons  

should have d i f f e r e n t  ba lances  between r and K n a t u r a l  h i s t o r y  t r a i t s  - 

than  more c e n t r a l  ones ( s e e  Horn 1978). Thus, SCB p e l i c a n s  may be 

expected t o  have h ighe r  ( o r  a t  l e a s t  equa l )  long-term reproduct ive  

r a t e s  and, fur thermore ,  might a l s o  be g e n e t i c a l l y  l e s s  v a r i a b l e  ( a s  

t h e  r e s u l t  of d i f f e r e n t  s e l e c t  i o n  p re s su re s )  t han  popula t ions  i n  t h e  

Gulf of C a l i f o r n i a  i n  t h e  c e n t e r  of t h e  subspec i e s  range ( s ee  

d i s c u s s i o n  i n  Mayr 1964).  A s  such,  t h e  SCB popu la t i on  might be 

somewhat g e n e t i c a l l y  d i s t i n c t .  Unfor tuna te ly ,  no d a t a  a r e  a v a i l a b l e  



t o  t r s  t srlcl~ 11ypott1est.s. a1 though g e n e t i c  s t u d i e s  a r e  planned and 

a n a l y s e s  of morpho1oglcal v a r i a t i o n  a r e  underway (DWA and FG, 

unpubl i s h e d  d a t a ;  DWA and R.W . S c h r e i b e r ,  i n  p r e p a r a t i o n ) .  

H a b i t a t  D e s c r i p t i o n  and Requirements 

The b a s i c  h a b i t a t  needs  of t h e  C a l i f o r n i a  brown p e l i c a n  a r e :  1 )  a  

d i s t u r b a n c e -  and p r e d a t o r - f r e e  n e s t i n g  a r e a ,  2) o f f s h o r e  h a b i t a t  wi th  

a n  a d e q u a t e  food s u p p l y ,  and 3)  a p p r o p r i a t e  r o o s t i n g  sites f o r  b o t h  

r e s i d e n t  and migrant  p e l i c a n s .  

Nes t ing  h a b i t a t .  Nes t ing  h a b i t a t  v a r i e s  throughout  t h e  range of -- - -.- 

P. o .  c a l  i f o r n i c u s .  Among t h e  c o l o n y  s i t e s  i n  t h e  SCB, Anacapa h a s  - - ------ 

re1  a t  ive l -y  dense  shrubby v e g e t a t i o n ,  whereas  t h e  i s l a n d s  f a r t h e r  s o u t h  

a l o n g  t h e  P a c i f i c  c o a s t  of Baja  C a l i f o r n i a  a r e  more x e r i c  and more 

s p a r s e l y  v e g e t a t e d .  These i s l a n d s  a l l  have i n  common s t e e p ,  rocky 

s l o p e s  u t i l i z e d  f o r  n e s t  s i t e s  ( F i g u r e  5 ) .  P e l i c a n s  use  whatever  

v e g e t a t i o n  i s  a v a i l a b l e  f o r  n e s t - b u i l d i n g ;  i n  t h e  SCB c o l o n i e s  

( p a r t i c u l a r l y  on t h e  Channel I s l a n d s  where a n  abundance of n e s t i n g  

m a t e r i a l  is a v a i l a b l e )  l a r g e ,  b u l k y  s t i c k  n e s t s  l i n e d  w i t h  g r a s s e s  and 

f o r b s  cire b u i l t  on t h e  ground o r  i n  b r u s h  ( F i g u r e  6) (Gress  1970).  

Sub-colony s i t e s  may be used i n  subsequen t  y e a r s  o r  new a r e a s  may be 

c o l o n i z e d .  I n d i v i d u a l  n e s t s  may on o c c a s i o n  be re-used o r  r e b u i l t ,  

bu t  most of t e n  a r e  n o t  (FG and DWA, f i e l d  n o t e s ) .  On more x e r i c  

i s l a n d s ,  where l e s s  v e g e t a t i o n  is a v a i l a b l e ,  n e s t s  are g e n e r a l l y  n o t  

a s  l a r g e  and bu lky  and a  g r e a t e r  p e r c e n t a g e  are b u i l t  o n  t h e  ground. 



The Gulf of C a l i f o r n i a  c o l o n i e s  a r e  l oca t ed  on d e s e r t  i s l a n d s  which 

have high ground temperatures  du r ing  the  breeding season  and extreme 

x e r i c  cond i t i ons  (F igure  7 ) .  C a c t i ,  woody sh rubs ,  and annual p l a n t s  

a r e  the  primary v e g e t a t i o n  on t h e s e  i s l a n d s .  Here, with v e g e t a t i o n  

f o r  n e s t i n g  m a t e r i a l  and s u b s t r a t e  so s p a r s e ,  p e l i c a n s  b u i l d  minimal 

n e s t  s t r u c t u r e s  u s u a l l y  on t h e  ground, i n  a r royos ,  on rocky r i d g e s ,  o r  

o n  f l a t  a r e a s .  Pe l icans  of t h e  Mexican mainland popu la t i ons  b u i l d  

n e s t s  ~ r i m a r i l y  i n  mangrove t r e e s  on mangrove i s l a n d s  and marshes 

c l o s e  t o  t h e  mainland along t h e  S ina loa  c o a s t  (F igu re  8 ) ;  e s t u a r i n e  

vege t a t i on  is used almost e x c l u s i v e l y  f o r  n e s t  m a t e r i a l .  C l ima t i c  

cond i t i ons  i n  t h i s  a r e a  a r e  very n e a r l y  t r o p i c a l .  Along t h e  sou the rn  

S ina loa  and Nayari t  c o a s t s ,  p e l i c a n s  n e s t  i n  t r e e s  on o f f s h o r e  

i s 1  ands . 

Brown p e l i c a n s  a r e  co lon ia l  n e s t e r s  and r e q u i r e  nes t i ng  grounds 

t h a t  a r e  f r e e  from both mammalian p r e d a t o r s  and human d i s t u r b a n c e  

(Anderson and Kei th  1980, s e e  a l s o  Anderson 1983); a n  adequate  and 

c o n s i s t e n t  food supply must a l s o  be a v a i l a b l e  (Anderson e t  a l  . 1982, 

Anderson and Gress 1983a). Several  rocky o f f s h o r e  i s l a n d s  i n  t h e  SCB, 

p a r t i c u l a r l y  Anacapa and Los Coronados, provide t he se  c r i t e r i a .  The 

rugged t e r r a i n  and general  i n a c e s s i b i l i t y  of t he se  i s 1  ands a r e ,  f o r  

t he  most p a r t ,  d e t e r r e n t s  t o  man-caused d i s tu rbances .  Less 

frequent1.y-used colony sites may be u t i l i z e d  i n  r a r e  t i m e s  of l o c a l  l y  

abundant f o o d .  s u p p l i e s  a t  t he  a p p r o p r i a t e  time i n  t he  breeding  c y c l e ,  

o r  dur ing  longe r  term t r e n d s  of f avo rab l e  oceanographic c o n d i t i o n s  

a f f e c t i n g  a  wide geographical  a r e a  (Anderson e t  a l .  1982). Some 



f o r m e r  n e s t i n g  a r e a s  a r e  no l o n g e r  u s a b l e  because  of c o n t i n u e d  human 

d i s t u r b a n c e  ( e  . g . , San Mar t in  and  Todos S a n t o s )  . D e s t r u c t i o n  of  

n e s t i n g  h a b i t a t ,  however,  i s  n o t  a problem a t  t h i s  t ime ;  d e s p i t e  t h e i r  

n e a r n e s s  t o  major  human p o p u l a t i o n  c e n t e r s ,  t h e  Channel I s l a n d s  and  

Los Coronados remain e s s e n t i a l  l y  n a t u r a l .  S i n c e  c r e a t i o n  of  t h e  

Channel I s l a n d s  N a t i o n a l  Park  and development of a  r e s o u r c e  management 

p l a n  f o r  t h e  p a r k  by t h e  Na t iona l  Park  S e r v i c e  (NPS) (NPS 1980) ,  

c o n t i n u e d  p r o t e c t i o n  of p e l i c a n s  n e s t i n g  o n  t h e  Channel I s l a n d s  seems 

a s s u r e d .  N a t i o n a l  Park  S e r v i c e  p r o t e c t i o n '  of c o l o n y  si tes o n  West 

Anacapa I s l a n d  s i n c e  1970 and S a n t a  Barbara  I s l a n d  i n  1980 h a s  been 

e s s e n t i a l  i n  a i d i n g  recovery  e f f o r t s .  

P r e s e n t l y  t h e r e  i s  l i t t l e  o r  no p r o t e c t i o n  of most co lony  sites 

l o c a t e d  i n  n o r t h w e s t e r n  Baja  C a l i f o r n i a ,  a l t h o u g h  t h e  n e s t i n g  co lony  

a t  Coronado Nort e  r e c e i v e s  i n d i r e c t  p r o t e c t  i o n  through t h e  I n s  t i t u t  o  

Nacional  de  Pesca and  Armada de Mexico (Mexican Navy), which a l l o w  no 

a c c e s s  t o  t h e  i s l a n d  wi thou t  s p e c i a l  p e r m i t s .  The r e a s o n s  f o r  

r e s t r i c t e d  a c c e s s  i n  n o r t h w e s t e r n  Baja C a l i f o r n i a  relate t o  s e c u r i t y  

and f i s h e r i e s  p r o t e c t i o n .  Some i s l a n d s  i n  t h e  Gulf of  C a l i f o r n i a  a r e  

a1 s o  o f f i c i a l  s a n c t u a r i e s  ( s e e  Anderson e t  al  . 1976, and Anderson and 

K e i t h  1980) .  Enforcement of p r o h i b i t i o n  of a c c e s s  i s  sometimes 

conduc ted  by t h e  Armada d e  Mexico, w h i l e  I s l a  Rasa ( n o t  a p e l i c a n  

co lony)  o n  o c c a s i o n  h a s  wardens s t a t i o n e d  t h e r e  d u r i n g  t h e  b r e e d i n g  

s e a s o n .  More p r o t e c t i v e  enforcement  i n  t h e  Gulf is needed.  



Offshore  H a b i t a t .  Offshore  waters  a s s o c i a t e d  w i t h  i s l a n d  colony 

s i t e s  a r e  a l s o  e s s e n t i a l  h a b i t a t  f o r  brown p e l i c a n s .  Like most 

s e a b i r d s ,  brown p e l i c a n s  a r e  dependent on  food r e sou rces  nea r  t he  

colony s i te  dur ing  t h e  breeding season .  The o f f s h o r e  zone w i t h i n  

30-50 k i lome te r s  of t h e  colony i s  c r i t i c a l  t o  p e l i c a n s  f o r  food 

s u p p l i e s ,  e s p e c i a l l y  when young a r e  being fed (Anderson e t  a l .  1980; 

Anderson e t  a l .  1982; FG and DWA, f i e l d  n o t e s ) .  Waters near  t h e  

colony s i t e s  a r e  a l s o  important  f o r  w in t e r ing  migra tory  b i r d s  and f o r  

new1 y-f ledged young when they begin f eed ing  f o r  themselves .  The 

environmental q u a l i t y  of o f f s h o r e  h a b i t a t  is a  major f a c t o r  i n  

determining t h e  popu la t i on  s t a t u s  of p e l i c a n s  and t h e  degree  of 

breeding success .  The d e f i n i t i o n  of such a r e a s  i n  terms of brown 

p e l i c a n  needs and mult iple-use o f f s h o r e  w i l d l i f e  s a n c t u a r i e s  i s  s t i l l  

a  m a t t e r  open t o  f u r t h e r  q u a n t i f i c a t i o n  and i n t e r p r e t a t i o n  ( s e e  

Anderson and Gress  1981).  

The concept  of o f f s h o r e  s a n c t u a r i e s  f o r  s e a b i r d  c o l o n i e s  i s  

becoming i n c r e a s i n g l y  more important  wi th  t h e  a c c e l e r a t i o n  of 

development , use and e x p l o i t a t i o n  of c o a s t a l  zones. Offshore 

p r o t e c t i o n  zones r e s t r i c t  and r e g u l a t e  c e r t a i n  human a c t i v i t i e s  

p o t e n t i a l  l y  de t r imenta l  t o  s e a b i r d  breeding such a s  n e t  f i s h i n g  , 

petroleum development, dredging a c t i v i t i e s ,  d i s cha rge  of contaminants ,  

c e r t a i n  v e s s e l  o p e r a t i o n  and a i r  t r a f f i c  (reviewed by Anderson and 

Gress 1981). Offshore s a n c t u a r i e s ,  i n  essence ,  provide a  b u f f e r  zone 

be tween human a c t i v i t i e s  and breeding s e a b i r d s ,  thus  ensu r ing  a  

reasonably d i s  turbance-f r e e  environment.  Providing o f f  s h o r e  

s a n c t u a r i e s  may a l s o  be a  means of s ecu r ing  forag ing  a r e a s  ad j acen t  t o  



co lony  s i t e s  d u r i n g  t h e  b r e e d i n g  s e a s o n .  S a n c t u a r i e s ,  however,  woul d  

no t  p r o v i d e  complete  p r o t e c t i o n  f o r  food s o u r c e s  -which a r e ,  o f  c o u r s e ,  

h i g h l y  mobi le  and n o t  conf ined  by s a n c t u a r y  b o u n d a r i e s .  

Roost% S i t e s .  E s s e n t i a l  h a b i t a t  a l s o  i n c l u d e s  r o o s t i n g  and - -- -- 

l o a f i n g  a r e a s  f o r  b r e e d i n g  b i r d s  and non-breeding l o c a l  and  Mexican 

m i g r a n t s  a l i k e .  O f f s h o r e  rocks  and i s l a n d s ,  r i v e r  mouths w i t h  sand  

b a r s ,  and t h e  many b r e a k w a t e r s ,  p i l i n g s  a n d  j e t t i e s  a long  t h e  U.S. a n d  

Mexican west c o a s t s  a r e  i m p o r t a n t  t o  brown p e l i c a n s  a s  r o o s t i n g  s i tes  

(DWA and FG, f i e l d  n o t e s ) .  These h a b i t a t s  a r e  d e c l i n i n g  a l o n g  t h e  

c o a s t  of  C a l i f o r n i a  a s  development and u s e  i n c r e a s e  (USFWS 1980a) ,  and 

o n l y  a  few a r e  be ing  c r e a t e d  th rough  t h e  i n c i d e n t a l  u s e  by p e l i c a n s  of 

man-made s t r u c t u r e s  such as b r e a k w a t e r s  and  j e t  t i e s .  Many r o o s t i n g  

a r e a s  a r e  s u b j e c t  t o  f r e q u e n t  and  r e p e a t e d  d i s t u r b a n c e  by p e o p l e ,  

dogs ,  v e h i c l e s ,  a i r c r a f t ,  b o a t s ,  e t c .  Major r o o s t s  a r e  p robab ly  few 

and a r e  d i f f i c u l t  t o  i d e n t i f y  because  of t h e i r  ephemeral n a t u r e ;  

n e v e r t h e l e s s ,  t h e s e  s i t e s  need t o  be de te rmined  and management p l  a n s  

deve loped  and implemented f o r  p r o t e c t i o n  i n  a r e a s  where needed.  

Major r o o s t i n g  a r e a s  d u r i n g  t h e  b r e e d i n g  s e a s o n ,  p a r t i c u l a r 1  y  

t h o s e  c l o s e s t  t o  c o l o n y  s i t e s ,  a r e  t h e  most i m p o r t a n t  t o  p r o t e c t ;  t h e  

p o t e n t i a l  impact  of d i s t u r b a n c e  on  p r o d u c t i v i t y  p robab ly  d i m i n i s h e s  

w i t h  d i s t a n c e  from t h e  co lony .  But i f  l e f t  u n d i s t u r b e d ,  ma jor  

r o o s t i n g  a r e a s  on i s l a n d s  n e a r  t h e  c o l o n i e s  have t h e  b e s t  o p p o r t u n i t y  

t o  become n e s t i n g  a r e a s  i f  t h e  a p p r o p r i a t e  c o n d i t i o n s  ex i s t .  There  

a r e  a l s o  c e r t a i n  r o o s t  s i tes i m p o r t a n t  t o  non-breeders  d u r i n g  t h e  



breeding  season;  whereas breeders  a r e  t i e d  t o  the colony a t  t h i s  t ime ,  

non-breeders a r e  no t .  Thus, non-colony a s s o c i a t e d  agg rega t ion  p o i n t s  

remain important  dur ing  t h e  breeding  season .  The colony s i t e  is on ly  

important  dur ing  the  breeding season when i t  is the  c e n t e r  of 

a c t i v i t y ;  dur ing  t h e  non-breeding per iod  t h i s  c e n t e r  s h i f t s  t o  major 

roos t  s i t e s .  E f f e c t s  of d i s tu rbance  t o  r o o s t  s i tes of non-breeding 

b i r d s  i n  f a l l  and w i n t e r  h a b i t a t s  a r e  probably no t  a s  c r i t i c a l  a s  

d i s turbance  t o  breeding season  r o o s t s .  Pe l i cans  a t  t h i s  t ime a r e  no t  

he ld  t o  a  r e l a t i v e l y  l i m i t e d  geographic  a r e a  a s  they  a r e  dur ing  t h e  

breeding season and a r e  probably more f l e x i b l e  i n  t h e i r  response  t o  

d i s t u r b a n c e .  

Es tua r ine  h a b i t a t ,  which i n c l u d e s  r o o s t s  f o r  p e l i c a n s ,  is 

extremely reduced along t h e  C a l i f o r n i a  c o a s t  (USFWS 1980a). Less t han  

20 pe rcen t  of t h e  o r i g i n a l  s a l t  marshes along the  C a l i f o r n i a  c o a s t  a r e  

l e f t  [ P . R .  Kel ly ,  C a l i f o r n i a  Department of F ish  and Game (DFG), p e r s .  

comm.]. Here t h e  p r o t e c t i o n  of r o o s t  s i t e s  f o r  p e l i c a n s  per - se 

involves  t h e  l a r g e r  i s s u e  of c o a s t a l  marsh p re se rva t ion  f o r  many 

w i l d l i f e  s p e c i e s .  Th i s  a spec t  of recovery ( i . e . ,  marsh p r e s e r v a t i o n  

and r e s t o r a t i o n  on t h e  C a l i f o r n i a  c o a s t )  f o r  p e l i c a n s  must go 

hand-in-hand w i t h  o t h e r  programs t o  p r o t e c t  c o a s t a l  h a b i t a t s  and 

w i l d i f e ,  such a s  t h e  C a l i f o r n i a  l e a s t  t e r n  recovery p l an  (USFWS 

1980b), DFG marine eco log ica l  r e s e r v e s ,  C a l i f o r n i a  S t a t e  parks  and 

beaches,  USFWS refuge  a c q u i s i t i o n  and C a l i f o r n i a  Coas t a l  Commission 

d e c i s i o n s .  



Breeding Biol ogy 

C a l i f o r n i a  brown p e l i c a n s  a r e  c o l o n i a l  n e s t e r s  u t i l i z i n g  

r e l a t i v e 1  y  smal 1, i n a c c e s s i b l e  c o a s t a l  i s l a n d s  f o r  colony s i t e s .  They 

g e n e r a l l y  beg in  t o  breed when 3 t o  5 yea r s  o l d .  Females t end  t o  f i r s t  

breed a t  a  younger age t h a n  males .  Rare ly  a 1- o r  2- y e a r  o l d  b i r d  

w i l l  n e s t ,  bu t  t h e i r  degree  of succe s s  is  g e n e r a l l y  lower (FG and DWA, 

f i e 1  d  n o t e s ) .  Adult  plumage i s  u s u a l l y  a t t a i n e d  i n  t h e  f o u r t h  y e a r  

( s e e  F igu re  2 ) .  Seasonal  changes i n  appearance  of  a d u l t  C a l i f o r n i a  

brown p e l i c a n s  du r ing  a n  annua l  c y c l e  a r e  d e s c r i b e d  i n  F i g u r e  1. 

Adult  p e l i c a n s  a t t a i n  b reed ing  plumage p r i o r  t o  t h e  o n s e t  of c o u r t s h i p  

behav io r  and beg in  mol t ing  wh i l e  r a i s i n g  t h e i r  young. At ta inment  and 

l o s s  of b reed ing  plumage is  an  8  t o  9  month p roce s s  (FG and DWA, f i e l d  

n o t e s ;  a1 s o  S c h r e i b e r  1980b). 

S ince  1969, t h e  e a r l i e s t  b r eed ing  on Anacapa w a s  i n i t i a t e d  i n  

e a r l y  January  ( i n  1979-1981) ; t h e  1980 San t a  Barbara  I s l a n d  colony 

began i n  l a t e  December. The l a t e s t  d a t e  f o r  i n i t i a t i o n  of n e s t i n g  on 

Anacapa d u r i n g  t h i s  same pe r i od  was i n  mid-May ( i n  1972 and 1975; i n  

each  of t h e s e  y e a r s  t h e r e  was a n  e a r l i e r  colony on  nearby Scorpion 

Rock) (F igure  9 ) .  The Mexican c o l o n i e s  a r e  g e n e r a l l y  a c t i v e  s e v e r a l  

weeks o r  even  months be fo r e  t hose  i n  C a l i f o r n i a ;  some have begun a s  

e a r l y  a s  November (DWA, f i e l d  n o t e s ) .  A s  d i s cus sed  i n  a n o t h e r  

s e c t i o n ,  n e s t i n g  may be a  synchronous e f f o r t  o r  may c o n s i s t  of s eve ra l  

sub-colony u n i t s  ( i  . e  . , b reed ing  sub-un i t s  w i t h i n  a  colony)  b reed ing  

asynchronous ly  o v e r  a  pe r i od  of s e v e r a l  months i n  one o r  s eve ra l  

l o c a t i o n s  on an i s l a n d  colony s i t e .  



P a i r  bonds a r e  formed a t  t h e  n e s t  s i t e  and eggs a r e  u s u a l l y  l a i d  

one t o  two weeks a f t e r  commencement of c o u r t s h i p  and nes t -bu i ld ing .  A 

d e s c r i p t i o n  of t h e  n e s t  and n e s t i n g  s u b s t r a t e  i s  included i n  t h e  

s e c t i o n  desc r ib ing  h a b i t a t .  Sch re ibe r  ( 1977) d e s c r i b e s  i n  d e t a i l  t h e  

breeding  behavior  of e a s t e r n  brown p e l i c a n s ;  behav io r  of t h e  

C a l i f o r n i a  subspec i e s  is s i m i l a r  (Kei th  1978; R.W. Sch re ibe r  and FG, 

unpublished d a t a )  . 

Brown p e l i c a n s  u s u a l l y  l a y  a  3-egg c l u t c h ;  d e s c r i p t i o n  of t h e  

eggs,  measurements, and comparisons between subspec i e s  and popu la t i ons  

a r e  g iven  i n  Anderson and Hickey (1970).  I ncuba t ion  begins  w i th  t h e  

l ay ing  of t he  f i r s t  egg,  and both p a r e n t s  p a r t i c i p a t e .  The red pouch 

of a d u l t s  begins  f ad ing  t o  a  d u l l  orange a s  i ncuba t ion  p rog re s se s  ( s e e  

Kei th  1978) . The incuba t ion  per iod  is about  30 days.  

There i s  l i t t l e  ev idence  t h a t  ~ a l i f o r n i a  brown p e l i c a n s  r egu la r1  y  

r e n e s t  ( i . e . ,  l a y  a  replacement c l u t c h  i f  t h e  con ten t s  of t h e  f i r s t  

n e s t  a r e  des t royed  o r  abandoned) ( s e e  Gress 1970, 1981; and J e h l  

1973).  There have been no a c c u r a t e  e s t i m a t e s  of  r e n e s t i n g  i n  brown 

p e l i c a n s ,  which i s  n o t  p o s s i b l e  without  marked i n d i v i d u a l s  o n  n e s t s .  

Nonetheless ,  expe r i ences  of a  number of p e l i c a n  r e s e a r c h e r s  (DWA; FG; 

J . R .  J e h l ,  Jr  .; J . O .  Kei th  and R. W. Sch re ibe r )  l e ave  t h e  impress ion  

t h a t  r e n e s t i n g  r a t e s  a r e  r e l a t i v e l y  low and a r e  probably n e g l i g i b l e  

( i . e . ,  no t  a  s i g n i f i c a n t  b i a s )  i n  comparisons of r ep roduc t ive  r a t e s  

between v a r i o u s  popula t ions .  Sch re ibe r  (1979) r epo r t ed  a  mean of 9  

percent  r enes  t i n g  i n  Eas t e rn  brown p e l i c a n s  du r ing  an  8-year s tudy .  



Tn t h e  SCH c o l o n i e s .  however. t h e  amount of  r enes t ing  t h a t  could have 

occurrc?d and not be accounted f o r  would c o n t r i b u t e  on1 y  a small e r r o r  

t o  t h e  o v e r a l l  e s t i m a t e  (FG and DWA, unpublished d a t a ) .  Based on 

plumage c h a r a c t e r i s t i c s ,  co lo r  of s o f t  p a r t s ,  and behavior ,  i t  

appeared t h a t  1978 was t h e  only  year  s i n c e  1969 i n  which s i g n i f i c a n t  

r e n e s t i n g  occurred a t  Anacapa I s l and  ( s e e  Table 2) (Gress 1981; Gress 

The newly-hatched young a r e  naked and h e l p l e s s  ( a l t r i c i a l ) ;  they 

a r e  unable t o  hold t h e i r  heads up r igh t  and a r e  uncoordinated f o r  5 t o  

7  days .  They r e q u i r e  cons tan t  a t t e n t i o n  and p r o t e c t i o n  from 

temperature extremes and p reda t ion  u n t i l  about 3  t o  4 weeks of age. 

Down appears  on the  back and rump i n  10 t o  12 days.  Scapulars  a r e  t he  

f i r s t  dark  f e a t h e r s  t o  emerge; t hese  begin showing a f t e r  about 30 

days .  A s  t he  young p e l i c a n  approaches 9  t o  10 weeks of age ,  most of 

the  down has disappeared and the  head, neck and back a r e  brown ( see  

Sch re ibe r ,  1976, f o r  a  d e t a i l e d  d e s c r i p t i o n  of plumage development i n  

t he  s i m i l a r  e a s t e r n  brown p e l i c a n ) .  Fledging g e n e r a l l y  occu r s  a t  11 

t o  13 weeks i n  age (13  i s  more t y p i c a l  of t h e  C a l i f o r n i a  subspec ies ) ;  

Schre iber  (1976) g i v e s  an average of about 76 days f o r  e a s t e r n  brown 

pel i cans  . 

Both c a r e  f o r  and feed t h e  young. Schre iber  (1976) 

r e p o r t s  growth r a t e s  and food in t ake  o f  t h e  e a s t e r n  subspec ies .  When 

food resources  a r e  s c a r c e ,  breeding succes s  i s  reduced and mean brood 

s i z e  dec reases  (FG and DWA, unpublished da t a )  . Produc t iv i ty  ( f l edg ing  



r a t e ) ,  m o r t a l i t y  and r e l a t i o n s h i p s  t o  food a v a i l a b i l i t y  a r e  d i s cus sed  

i n  ano the r  s e c t i o n .  Once t h e  young b i r d s  l eave  t h e  n e s t i n g  co lony ,  

they seldom r e t u r n  t o  t h e  n e s t  s i te ,  a l though f ledged  young a r e  o f t e n  

seen  begging from a d u l t s  i n  t h e  colony a r e a .  They a r e  no t  p r o f i c i e n t  

i n  f eed ing  themselves  soon a f t e r  f l edg ing ;  as  a  r e s u l t ,  p o s t f l e d g i n g  

m o r t a l i t y  i s  g e n e r a l l y  h igh .  Weight a t  f l e d g i n g  most o f t e n  exceeds 

t h a t  of a d u l t s ,  t h u s  some energy  r e s e r v e s  a r e  provided u n t i l  t h e  young 

p e l i c a n  becomes more adept  i n  f eed ing  i t s e l f .  Food and f e e d i n g  h a b i t s  

a r e  d i s cus sed  elsewhere.  

H i s t o r i c a l  Accounts of t h e  I n d i v i d u a l  SCB - Colonies  

For purposes of d i s c u s s i o n  i n  t h i s  r e p o r t ,  we  c o n s i d e r  popu la t i on  

e s t i m a t e s  p r i o r  t o  1968 a s  " h i s t o r i c a l " ;  t h e s e  a r e  d i s cus sed  

s e p a r a t e l y .  The f i r s t  complete and known t o  be a c c u r a t e  censuses  were 

i n i t i a t e d  i n  1968 by Sch re ibe r  and DeLong (1969).  Each y e a r  

t h e r e a f t e r  u n t i l  t h e  p r e s e n t  (1982),  t h e r e  have been p e r i o d i c ,  and i n  

some y e a r s  (1970-1972, 1978-1982), monthly surveys  of a l l  known brown 

p e l i c a n  co lon ie s  i n  t h e  SCB dur ing  t h e  breeding season.  Popu la t i on  

and breeding  d a t a  s i n c e  1968 a r e  d i s cus sed  s e p a r a t e l y  i n  t h e  next  

s e c t i o n .  

Anacapa I s l a n d .  H i s t o r i c a l  r eco rds  of brown p e l i c a n s  n e s t i n g  on  -- -- 
Anacapa (reviewed by Sch re ibe r  and DeLong 1969, Anderson and Hickey 

1970, and Gress 1970) are s c a n t .  Un t i l  1969, t h e  Anacapa colony was 

l i t t l e  s t u d i e d ;  consequent ly ,  few d e t a i l e d  h i s t o r i c a l  d a t a  e x i s t .  



p e r i o d  of  s e v e r a l  y e a r s  o c c u r r e d .  E a r l i e r  a c c o u n t s  of  visits were 

l a r g e 1  y  a n e c d o t a l  , b u t  rough p o p u l a t i o n  es t imates  were  usua l  l y  g i v e n .  

I n  a d d i t i o n  t o  g i v i n g  a p p r o x i m a t e  b r e e d i n g  numbers,  t h e  e a r l y  

p o p u l a t i o n  d a t a  i n d i c a t e  yea r - to -yea r  f l u c t u a t i o n  i n  c o l o n y  s i z e  ( s e e  

W i l l e t t  1912,  1933; Bond 1942; a n d  Anderson a n d  Hickey 1970) a n d  

s u g g e s t  long- term o s c i l l a t i o n s  i n  b r e e d i n g  e f f o r t .  No h y p o t h e s e s  o r  

s p e c u l a t i o n s  as t o  c a u s e s  were p r e v i o u s l y  g i v e n ,  a l t h o u g h  s u c h  

o s c i  1  l a t i o n s  a r e  now t h o u g h t  t o  be f o o d - r e l a t e d  (Anderson and  Anderson 

1976) .  The known h i s t o r y  o f  t h e  Anacapa p e l i c a n  p o p u l a t i o n  i n d i c a t e s  

t h a t  n e s t i n g  o c c u r r e d  t h e r e  n e a r l y  e v e r y  y e a r .  Only r a r e l y  i n  some 

y e a r s  d i d  p e l i c a n s  a p p a r e n t l y  n o t  n e s t  o n  Anacapa ( W i l l e t t  1912,  1933; 

Wright  a n d  Snyder  1913;  Howell  1917) .  Brown p e l i c a n  n e s t i n g  o n  

Anacapa i s  no d o u b t  a long- term phenomenon; i n  f a c t ,  t h e  n a t i v e  

American Chumash name f o r  Anacapa was "P i  awa phew " which means 

"house o f  t h e  ~ e l i c a n "  (App lega te  1975) .  

Brown p e l i c a n s  b r e e d i n g  i n  C a l i f o r n i a  w e r e  f i r s t  n o t e d  o n  West 

Anacapa I s l a n d  i n  1898 (Holde r  1899) ,  b u t  no p o p u l a t i o n  e s t i m a t e s  were 

g i v e n  a t  t h a t  t i m e .  W i l l e t t  (1910)  was t h e  f i r s t  t o  g i v e  d e t a i l e d  

i n f o r m a t i o n  on t h i s  c o l o n y ;  h e  r e p o r t e d  500 n e s t s  o n  E a s t  Anacapa i n  

1910. P e l i c a n s  a p p a r e n t 1  y  d i d  n o t  n e s t  o n  E a s t  Anacapa i n  191 1 (Bur t  

191 1 ;  Wi1 l e t t  1 9 1 2 ) ,  b u t  Pey ton  (1917) r e p o r t e d  200 p a i r s  n e s t i n g  

p resumab ly  o n  West Anacapa i n  b o t h  191 1 a n d  19 12 .  I n  1915 t h e  co lony  

had " i n c r e a s e d  n o t i c e a b l y "  (no numbers g i v e n ) ,  a n d  "at least 1 , 5 0 0  

p a i r s "  were  n e s t i n g  t h e r e  i n  1916; i n  1917 t h e  c o l o n y  s i z e  e s t i m a t e  

i n c r e a s e d  t o  " a t  l e a s t  2 ,000   airs" ( P e y t o n  1917) .  



Most v i s i t s  t o  Anacapa p r i o r  t o  t h e  l a t e  1930's were f o r  t h e  

purposes of egg c o l l e c t i n g .  Published accounts  of t h e s e  v i s i t s  and 

co l  l e c t  i o n  r eco rds  on d a t a - s l i p s  provide ske tchy  in fo rma t ion  on 

popu la t i on  s i z e s  and breeding s i t e  1 . o c a l i t i e s  (Anderson and Hickey 

1970). Es t imates  of colony s i z e  on  Anacapa must t h e r e f o r e  be viewed 

with cau t ion .  Not on ly  a r e  t h e s e  e s t i m a t e s  s u b j e c t  t o  obse rve r  e r r o r ,  

bu t  i t  i s  ev ident  t h a t  no t  a l l  p o s s i b l e  breeding  s i t e s  on  t h e  t h r e e  

i s l a n d s  of t h e  Anacapa group ( o r  o t h e r  Channel I s l a n d s )  were surveyed 

i n  each yea r  t h a t  p o p u l a t i o n  e s t i m a t e s  were g iven .  Obtaining a c c u r a t e  

sys-tematic da t a  on breeding numbers is d i f f i c u l t  . Seve ra l  visi ts  

du r ing  a  season  a r e  r e q u i r e d .  L o g i s t i c s  and weather  u s u a l l y  pose 

problems, and n e s t i n g  s i t e s  a r e  g e n e r a l l y  i n a c c e s s i b l e  o r  d i f f i c u l t  t o  

reach .  Also,  t h e r e  is  cons ide rab l e  s h i f t i n g  of s i t e  l o c a t i o n ,  and 

p e l i c a n s  on Anacapa o f t e n  breed asynchronously ( i . e . ,  t h e r e  may' be 

s e v e r a l  c o h o r t s  n e s t i n g  a t  d i f f e r e n t  t imes  w i t h i n  a  s i n g l e  season  

e i t h e r  a t  one s i t e  o r  a t  s e v e r a l  s i t e s )  (FG and DWA, f i e l d  n o t e s ) .  

Although t h e  e a r l y  h i s t o r i c a l  accoun t s  do no t  g ive  a  complete  p i c t u r e  

of p e l i c a n  n e s t i n g  on  Anacapa, t hey  do i n d i c a t e  genera l  t r e n d s  and 

f l u c t u a t i o n s  i n  numbers ove r  t h e  yea r s .  

H i s t o r i c a l  e s t i m a t e s  of numbers of n e s t s  o r  p a i r s  were most o f t e n  

from one-time v i s i t s .  Popula t ion  e s t i m a t e s  s i n c e  1968 r e p r e s e n t  t o t a l  

seasonal  n e s t i n g  a t t e m p t s  and a r e  t h e r e f o r e  not  e a s i l y  compared t o  

h i s t o r i c a l  d a t a .  Thus, a n  e s t i m a t e  of n e s t s  o r  breeding p a i r s  from a 

one-time v i s i t  may vary  cons ide rab ly  from t h e  a c t u a l  number of n e s t i n g  

a t t e m p t s  ove r  t h e  cou r se  of t h e  e n t i r e  breeding season .  This  i s  



p a r t  i c u l  a r l  y  t r u e  i n  asynchronous n e s t i n g  where s e v e r a l  c o h o r t s  may be 

n e s t i n g  a t  d i f f e r e n t  t imes  and i n  v a r i o u s  a r e a s .  It would no t  be 

p o s s i b l e  , t h e r e f o r e ,  t o  de t e n n i n e  t h e  t o t a l  seasona l  b r e e d i n g  e f f o r t  

from a one-time v i s i t .  However, asynchronous n e s t i n g  does  n o t  a lways 

o c c u r  and a  v i s i t  a t  o r  n e a r  t h e  peak o f  n e s t i n g  might  be s u f f i c i e n t  

t o  d e t e r m i n e  t h e  e x t e n t  of t h e  s e a s o n ' s  b r e e d i n g  e f f o r t .  

There  a r e  no p u b l i s h e d  r e c o r d s  of brown p e l i c a n  c o l o n i e s  on t h e  

Channel I s l a n d s  d u r i n g  t h e  1 9 2 0 t s ,  a l t h o u g h  Peyton ( i n  Anderson and 

Hickey 1970) o n  a n  egg  c o l l e c t i o n  d a t a  s l i p  e s t i m a t e d  ( a  p e r h a p s  

e x a g g e r a t e d )  5,000+ p a i r s  b r e e d i n g  on  Anacapa i n  1920. Anderson and 

Hickey ( 1970) s p e c u l a t e  t h a t  numbers of b r e e d i n g  p e l i c a n s  p r o b a b l y  

i n c r e a s e d  on  Anacapa d u r i n g  t h e  l a te  1 9 2 0 t s ,  and because  b r e e d i n g  

o c c u r r e d  as  f a r  n o r t h  a s  Monterey County (Wil l iams 1927) ,  t h i s  p e r i o d  

may have been one of p o p u l a t i o n  i n c r e a s e  ( s e e  a l s o  B a l d r i d g e  1974) .  

Bond ( 194 2) r e p o r t e d  t h a t  ( a c c o r d i n g  t o  a n  Anacapa r e s i d e n t )  p e l i c a n s  

n e s t e d  on  West Anacapa e v e r y  y e a r  from 1930 th rough  1941, b u t  

a p p a r e n t l y  no n e s t i n g  o c c u r r e d  on Middle o r  E a s t  Anacapa d u r i n g  t h a t  

p e r i o d .  The l i g h t h o u s e  p r e s e n t l y  s t a n d i n g  on E a s t  Anacapa was b u i l t  

d u r i n g  t h e  1 9 3 0 t s ,  and  i t  i s  p o s s i b l e  t h a t  d i s t u r b a n c e  from 

c o n s t r u c t i o n  and men l i v i n g  on t h e  i s l a n d  c r e a t e d  u n d e s i r a b l e  

c o n d i t i o n s  f o r  n e s t i n g .  There  are no p u b l i s h e d  r e p o r t s  of n e s t i n g  on  

Middle I s l a n d ,  bu t  a c h a r t e r  b o a t  o p e r a t o r  b r i n g i n g  Audubon S o c i e t y  

g r o u p s  t o  the  i s l a n d s  from Ventura  r e c a l l s  t h a t  n e s t i n g  o c c u r r e d  t h e r e  

i r r e g u l a r l y  u n t i l  a t  least 1963 (FG, f i e l d  n o t e s ) .  



The on ly  publ ished account  of n e s t i n g  p e l i c a n s  o n  t h e  Channel 

I s l a n d s  dur ing  the  e a r l y  1930's w a s  a r e p o r t  of 200 n e s t s  i n  1930, 

presumably on  t h e  west i s l a n d  (Ashworth and Thompson 1930). The 

popu la t i on  appa ren t ly  increased  g r e a t l y  by the  l a t e ,  1930's;  about 

2,000 p a i r s  were repor ted  on t h e  w e s t  i s l a n d  i n  1935 (Bond 1942). 1936 

(Stevens,  i n  Anderson and Hickey 1970). and 1939 (Sumner 1939, Bond 

1942). 

There a r e  few d a t a  a v a i l a b l e  f o r  p e l i c a n s  breeding  on  Anacapa 

du r ing  t h e  1940's.  Bond (1942). wi thout  g i v i n g  any numbers, i n d i c a t e d  

t h a t  i n  1940 and '1941 t h e  colony was "st i l l  about  t h e  same s i z e "  i t  

had been i n  1939 ( e . ,  about  2,000 p a i r s ) .  Based on popu la t i on  

i n d i c e s ,  Anderson and Anderson (1976) p r o j e c t e d  a la te-1940's  

popula t ion  at  Anacapa of about  2,000 p a i r s .  T h e r e a f t e r ,  a slow 

cant inuous d e c l i n e  occurred i n  t h e  p e l i c a n  breeding  p o p u l a t i o n  from 

t h e  mid-1950's u n t i l  t he  mid-1970's. The e s t ima ted  breeding  

popu la t i on  [ a s  determined by popu la t i on  i n d i c e s  (Anderson and Anderson 

1976)l d id  no t  approximate 2,000 p a i r s  a g a i n  u n t i l  1980 (Gress  1981, 

Gress e t  a l .  ms.) . The maximum number breeding  dur ing  t h e  1950's and 

1960's was e s t ima ted  a t  1000 p a i r s  i n  1964 (Anderson and  Anderson 

1976).  Banks (1966) noted t h a t  p e l i c a n s  breeding  on Anacapa i n  1963 

and 1964 showed " L i t t l e  change i n  s i z e  of t he  popu la t i on  s i n c e  t h e  

e a r l i e s t  r e p o r t s , "  b u t  gave no d a t a .  Sch re ibe r  and DeLong (1969) 

r epo r t ed  from Banks ' unpublished f i e l d  n o t e s  t h a t  "hundreds o r  perhaps 

a thousand pairs" were p re sen t  i n  bo th  1963 and 1964. 



Santa  Barbara I s l a n d .  I n  t hose  y e a r s  when p e l i c a n s  d i d  not  n e s t  - . . . . - - . -. - - - - - - 

on Anacapa, colony s i t e s  may have s h i f t e d  t o  nearby i s l a n d s ,  such  a s  

San ta  Barbara  I s l a n d  ( s e e  Hunt and Hunt 1974, reviewed by Gress 1981) .  

Santa  Barbara  I s l a n d  is cons ide r ed  t h e  second most impor tan t  brown 

p e l i c a n  breed ing  a r e a  a long  t h e  C a l i f o r n i a  c o a s t  (Sch re ibe  r and DeLong 

1969, Gress  1970), bu t  h i s t o r i c a l  d a t a  a r e  s c a n t .  W i l l e t t  (1912) 

r e p o r t e d  a  colony c o n s i s t i n g  of 25 p a i r s  i n  1911, and Wright and 

Snyder (1913) r e p o r t e d  a n o t h e r  of  300-400 "b i rd s  wi th  downy young" i n  

1912. I n  subsequent  y e a r s ,  brown p e l i c a n s  p robab ly  nes ted  t h e r e  

s p o r a d i c a l l y ,  bu t  no f u r t h e r  i n fo rma t ion  was pub l i shed  u n t i l  1968, 

w i t h  t h e  excep t i on  of a r e p o r t  of p o s s i b l e  b reed ing  i n  1940 (Dunkle,  

i n  P h i l b r i c k  1972). S c h r e i b e r  and DeLong (1969) r e p o r t e d  no n e s t i n g  

o n  San t a  Barbara  I s l a n d  i n  1968, bu t  s t a t e d  t h a t  NPS photographs  

showed p e l i c a n s  b reed ing  t h e r e  i n  1967 ( f i l e s ,  Channel I s l a n d s  

Nat ional  Pa rk) . A l  though t h i s  o b s e r v a t i o n  w a s  pub l i shed ,  

i n t e r p r e t a t i o n  of t h e  photos  w a s  later  found t o  be  i n c o r r e c t ,  and 

p e l i c a n s  p robab ly  d i d  no t  n e s t  on San ta  Barbara  I s l a n d  i n  1967 a f t e r  

a1 1  ( R  . W .  S c h r e i b e r ,  p e r s  . comm .) . Another p robab le  e r roneous  r e p o r t  

of brown p e l i c a n  breed ing  o n  San t a  Barbara  I s l a n d  w a s  pub l i shed  i n  

1971 (McCaskie 1971). DFG a e r i a l  su rveys  and NPS personnel  on t h e  

i s l a n d  on 1971 cou ld  n o t  conf i rm t h e  r epo r t ed  b reed ing  e f f o r t .  I n  

bo th  c a s e s ,  young-of-the-year b i r d s  (most l i k e l y  from Mexico) were 

probably  r o o s t i n g  on abandoned cormorant n e s t s  l a t e  i n  th,e s ea son  and 

were mis taken  f o r  b i r d s  ha tched  o n  San ta  Barbara I s l a n d .  Brown 

p e l i c a n s  ne s t ed  o n  San ta  Barbara  I s l a n d  i n  1980; d e t a i l s  of t h i s  

b r eed ing  e f f o r t  a r e  d i s c u s s e d  i n  a n o t h e r  s e c t i o n .  



Other  Cal i f o r n i a  Colonies .  Sporadic  n e s t i n g  has  a1 so  been - - - - - . - . - . - - - .- - -. - -. - - - 

repor ted  on  Santa Cruz I s l and  ( s i t e  unknown) and Pr ince  I s l a n d  (a 

small  i s l a n d  of f s h o r e  from San Miguel I s l a n d ;  s e e  F igu re  12) i n  t h e  

e a r l y  1900's ( W i l l e t t  1910, 1912; Howell 1917). Although l i t t l e  

publ i shed  in fo rma t ion  e x i s t s ,  n e s t i n g  on these  i s l a n d s  appears  t o  have 

been i r r e g u l a r  and confined t o  r e l a t i v e l y  few n e s t s .  Nesting was 

r epo r t ed  on  San ta  Cruz I s l a n d  on ly  i n  1909, when " seve ra l  ne s t s "  were 

found ( W i l l e t t  1912). Because of sketchy informat ion ,  i t  is not known 

i f  t h i s  sma l l  colony was o n  Santa  Cruz I s l a n d  o r  on o u t l y i n g  i s l e t s ,  

such a s  Gull  I s l and  o r  Scorpion Rock. Colonies  on P r ince  I s l a n d  were 

r epo r t ed  i n  1910 ( 5  n e s t s ;  Willett  1910) and 1939 (about 200 n e s t s ;  

Sumner 1939). Like Santa Barbara I s l a n d ,  no doubt t h e r e  were o t h e r  

yea r s  i n  which p e l i c a n s  nes ted  on t h e s e  i s l a n d s ,  bu t  because of 

d i f f i c u l t  l o g i s t i c s  and a c c e s s ,  v i s i t s  were in f r equen t .  Pr ince  I s l and  

may have once been a  s i g n i f i c a n t  colony s i t e .  From t h e  in format ion  

a v a i l a b l e ,  however, i t  is not  pos s ib l e  t o  determine t h e  s i z e  o r  

cons i s t ency  of t h i s  colony; i t  has  no t  been a c t i v e  i n  any y e a r  s i n c e  

a t  l e a s t  t he  e a r l y  1960's.  

I n  1927 a  colony (which may have a l s o  been a c t i v e  i n  1925 and 

1926) was r epo r t ed  on Bird I s l and  o f f  Poin t  Lobos i n  Monterey County 

(Williams 1927). Breeding occurred on Bird I s l a n d  s p o r a d i c a l l y  from 

thq l a t e  1920's t o  1960 (Williams 1931, Baldr idge 1974); young have 

no t  been s e e n  on  Bird I s l a n d  s i n c e  1959 (Baldr idge 1974). The Bird 

1s iand  colony was r e l a t i v e l y  smal l  and g e n e r a l l y  c o n s i s t e d  of less 

than  20 n e s t s  and i n  some yea r s  none a t  a l l .  The mst succes s fu l  yea r  



was i n  1920 when 5 5  n e s t s  were - b u i l t  and 79 young were observed 

(Wil l iams 1931) .  

I n t e r e s t i n g l y .  t h e  l a s t  p e r i o d  of p e l i c a n s  b r e e d i n g  o n  Bird  I s l a n d  

c o i n c i d e d  wi th  t h e  last s i g n i f i c a n t  y e a r  of t h e  Monterey s a r d i n e  

f i s h e r y  ( s e e  MacCall 1983) .  The o c c u r r e n c e  of p e l i c a n s  b r e e d i n g  on 

Bird  I s l a n d  a p p a r e n t l y  c o i n c i d e d  wi th  p e r i o d s  of o c e a n  "warm wate r  

y e a r s "  when prey  s p e c i e s  may have migra ted  f a r t h e r  nor thward t h a n  

usua l  (Radovich 1961, Ba ldr idge  1974, Anderson and Anderson 1976) . 
A l s o ,  t h e  a v a i l a b i l i t y  and d i v e r s i t y  of prey s p e c i e s  may have been 

g r e a t e r  a t  t h a t  t ime .  

Northwest Baja C a l i f o r n i a  C o l o n i e s .  The f o l  lowing h i s t o r i c a l  - --- --- 

i n f o r m a t i o n  i s  summarized from J e h l  (1973) .  Brown p e l i c a n s  have most 

l i k e l y  been long-time b r e e d e r s  on t h e  Baja C a l i f o r n i a  i s l a n d s .  They 

have p robab ly  n e s t e d  on n e a r l y  e v e r y  i s l a n d  a l o n g  t h e  Baja  C a l i f o r n i a  

c o a s t ,  w i t h  t h e  e x c e p t i o n  of Guadalupe abou t  160 m i l e s  of £ s h o r e .  From 

t h e  l a t e  1880 's  u n t i l  1920, a p p r o x i m a t e l y  500 t o  1 ,000 p a i r s  n e s t e d  o n  

Los Coronados,  mos t ly  on t h e  n o r t h  i s l a n d .  Los Coronados i s  t h e  s i t e  

of t h e  l a r g e s t  p e l  i c a n  co lony  o f f  t h e  n o r t h w e s t e r n  B a  ja C a l i f o r n i a  

c o a s t ;  h i s t o r i c a l  l y  i t  i s  similar i n  s i z e  t o  t h e  Anacapa colony 

(Anderson and Gress  1983a) .  L ike  Anacapa, t h e  s i z e  of t h e  Los 

Coronados c o l o n i e s  v a r i e d  g r e a t l y  from y e a r  t o  y e a r ,  bu t  fewer  

h i s t o r i c a l  d a t a  a r e  a v a i l a b l e  (Anderson and Hickey 1970; J e h l  1973).  

During t h e  p e r i o d  f o r  which d a t a  a r e a  a v a i l a b l e ,  t h e  colony was 

apparen t1  y  a t  maximum abundance i n  t h e  19301s,  w i t h  "about 5 ,000 

b i r d s "  n e s t i n g  on  t h e  n o r t h  i s l a n d  and about  100 o n  b o t h  t h e  middle 



and sou th  i s l a n d .  "Several thousand p a i r s "  were e s t ima ted  t o  be 

n e s t i n g  on Los Coronados i n  t h e  l a t e  1940 ' s  (Walker, i n  Sch re ibe r  and 

DeLong 1969). While t h i s  e s t i m a t e  may have been h i g h ,  n e v e r t h e l e s s ,  

i t  i n d i c a t e s  t h a t  a  l a r g e  number of p e l i c a n s  n e s t e d  t h e r e  du r ing  t h a t  

pe r iod  of t i m e .  Colony s i z e  dec l ined  on t h e  n o r t h  i s l a n d  du r ing  t h e  

19501s, but  a  " s i zab l e  colony" was l oca t ed  on t h e  south  i s l a n d  a t  

l e a s t  i n t o  t h e  1950's.  L i t t l e  i n fo rma t ion  on breeding i s  a v a i l a b l e  

from t h e  19601s,  bu t  t h e  n o r t h  i s l a n d  colony a p p a r e n t l y  d e c l i n e d  u n t i l  

l i t t l e  o r  no n e s t i n g  occurred t h e r e  by t h e  end of t h e  decade, while  

t h e  south  i s l a n d  had d e c l i n e d  t o  about  300 p a i r s .  

On I s l a s  Todos Santos  about  200 p a i r s  of p e l i c a n s  nes t ed  on two 

smal l  i s l a n d s  during t h e  1920's  (Van Denburgh 1923). Th i s  colony 

d isappeared  soon a f t e rwards  , a p p a r e n t l y  because of human d i s tu rbance ;  

ne s t i ng  has  no t  been observed t h e r e  s i n c e .  Pe l i cans  a p p a r e n t l y  once 

I nes ted  on I s l a  San Mart in  i n  " l a rge  numbers". H i s t o r i c a l  d a t a  a r e  

l ack ing ,  but remains of o l d  n e s t s  i n d i c a t e  t h a t  t h e  colony w a s  a t  one  

time q u i t e  e x t e n s i v e .  

popu la t i on  S t a t u s  S ince  1968 and Reasons f o r  Dec l ine  -- -- 

I n  1968 t h e  Smithsonian I n s t i t u t i o n  P a c i f i c  Ocean B i o l o g i c a l  

Survey Program conducted a  survey  of s e a b i r d s  breeding  on t h e  Channel 

I s l a n d s  and Los Coronados and found p e l i c a n s  breeding  on ly  on West 

h a c a p a  I s l a n d .  No n e s t i n g  was observed on o t h e r  Channel I s l a n d s  n o r  

on Los Coronados (Schre iber  and DeLong 1969). The p e l i c a n  popu la t i on  



had not on ly  dec l i ned  ( t h e r e  were on ly  about 100 p a i r s  n e s t i n g  o n  

Anacapa), but t h e r e  was lowered r ep roduc t i ve  s u c c e s s  a s  w e l l .  The 

Anacapa colony had a p p a r e n t l y  been abandoned b e f o r e  young p e l i c a n s  

could have f l edged ;  s u c c e s s f u l  b r eed ing  i n  t h e  SCB i n  1968, t h e r e f o r e ,  

cou ld  no t  be v e r i f i e d .  The r e s u l t  of t h e s e  su rveys  were t h e  f i r s t  

i n d i c a t i o n  t h a t  brown p e l i c a n s  b reed ing  i n  t h e  SCB were e x p e r i e n c i n g  

r ep roduc t i ve  problems. 

Because of h igh  l e v e l s  of p o l l u t a n t s  observed i n  s t u d i e s  of 

s e a b i r d s  a l ong  t h e  C a l i f o r n i a  c o a s t  ( s e e  Risebrough e t  a l .  1967, 1968) 

and because of t h e  l a c k  of s u c c e s s f u l  p e l i c a n  breed ing  i n  t h e  SCB i n  

1968, d e t a i l e d  s t u d i e s  of t h e  SCB brown p e l i c a n  c o l o n i e s  were 

i n i t i a t e d  i n  1969. In March 1969 n e a r l y  300 n e s t s  on  West Anacapa 

I s l a n d  were examined and o n l y  12 con t a ined  i n t a c t  eggs  (Risebrough e t  

a1.  1971) .  Crushed eggs were found i n  51 n e s t s  and t h e  colony w a s  

l i t t e r e d  wi th  broken s h e l l s  which were d e f i c i e n t  i n  ca lc ium ca rbona t e  

and thus  t o o  t h i n  t o  w i th s t and  i ncuba t i on ;  t h e  t h i n  s h e l l s  r e s u l t e d  i n  

breakage and r e p r o d u c t i v e  f a i l u r e .  A sample of  85 s h e l l  f ragments  

col l e c t e d  on  Anacapa i n  1969 had a  mean t h i c k n e s s  t h a t  was 50  p e r c e n t  

l e s s  t h a n  t h a t  of museum specimens co l  l e c t e d  on  Anacapa p r i o r  t o  1943 

~ (Risebrough e t  a l .  1970, 1971; Risebrough 1972).  From a  minimum of 

~ 1,272 n e s t s ,  a t  most 4  young f l edged  from t h e  Anacapa colony t h a t  

y e a r ;  a lmos t  a1 1  eggs  l a i d  had c o l l a p s e d  dur ing  i n c u b a t i o n  because of 

e x c e s s i v e  shel.1 t h i n n i n g .  



Chemical a n a l y s e s  of c o n t e n t s  of eggs col l e c t e d  i n  1969 showed 

high l e v e l s  o f  DDT compounds, p a r t i c u l a r l y  DDE. the  p r i n c i p a l  isomer 

of commercial DDT (Risebrough e t  a1 . 1970, Kei th  e t  a1 . 1971, 

Risebrough 1972, Blus e t  a l .  1972). Subsequent s t u d i e s  d e m n s t r a t e d  a  

c o n c e n t r a t i o n  e f f e c t  r e l a t i o n s h i p  between DDE i n  t h e  l i p i d s  of p e l i c a n  

eggs and the  degree of s h e l l  t h inn ing  (Risebrough 1972, Blus e t  a l .  

1972). S h e l l  t h i c k n e s s  was i n v e r s e l y  c o r r e l a t e d  t o  concen t r a t i ons  of 

DDT compounds i n  t he  egg yolk.  The e f f e c t s  of p o l l u t a n t s  o n  

C a l i f o r n i a  brown p e l i c a n  popula t ions  a r e  d i scussed  i n  t h e  £01 lowing 

s e c t i o n .  

Extremely low p r o d u c t i v i t y  on  Anacapa because of ha tch ing  

f a i l u r e s  caused by e g g s h e l l  t h inn ing  a l s o  occur red  from 1970 through 

1973 (Table 2) (Gress  1970, Anderson e t  a l .  1975). DDE-induced s h e l l  

t h inn ing  was impl ica ted  i n  s i m i l a r l y  lowered r ep roduc t ive  success  of 

brown p e l i c a n s  n e s t i n g  on Los Coronados dur ing  t h e  same per iod ( J e h l  

1973) (Table  2) .  Baja C a l i f o r n i a  c o l o n i e s  sou th  of  Los Coronados had 

b e t t e r  breeding succes s ;  DDE r e s i d u e  l e v e l s  averaged lower,  and mean 

s h e l l  t h i cknes s  was g r e a t e r  t h a n  i n  t h e  more no r the rn  c o l o n i e s  

( i b i d .  ) . 

The p e l i c a n  colony on I s l a  San Mar t in  i n  1969 c o n s i s t e d  of 800 

n e s t s ;  p r o d u c t i v i t y  was e s t ima ted  a t  0.11 young/nest ( J e h l  1973). The 

poor reproduct ive  success  was r e l a t e d  i n  p a r t  t o  p o l l u t a n t s ,  but  

f a c t o r s  o t h e r  t han  s h e l l  t h inn ing  were a l s o  suspec ted  ( i b i d . ) .  

Pe l i cans  f a i l e d  t o  breed on San Mar t in  i n  1970, pos s ib ly  because of 



l o c a l  food s h o r t a g e s  ( i b i d . ) .  I n  1971 a b o u t  500 n e s t s  were b u i l t ,  b u t  

p r o d u c t i v i t y  was v e r y  1 ow ( 0 . 0 2  young/nes t )  ; r e p e a t e d  human 

d i s t u r b a n c e  was cons idered  t h e  major  c a u s e  of t h e  lowered p r o d u c t i v i t y  

( i b i d . ) .  From 1972 th rough  1974 t h e  San M a r t i n  co lony  showed l i t t l e  

o r  no s u c c e s s f u l  b r e e d i n g ,  most l i k e l y  because  of human d i s t u r b a n c e  

(Anderson and Kei th  1980) .  The co lony  f a i l e d  t o  show s i g n s  o f  

expec ted  recovery  a f  t e r  pol  l u t a n t  l e v e l s  d e c r e a s e d  (Anderson e t  a l  . 
1975).  Attempted b r e e d i n g  h a s  n o t  o c c u r r e d  o n  San M a r t i n  s i n c e  19'74 

(Anderson and K e i t h  1980; DWA, f i e l d  n o t e s ) ,  a t  ' l e a s t  through 1980. 

A f t e r  e x t i r p a t i o n  of t h e  co lony ,  fo rmer  San M a r t i n  b r e e d e r s  may have 

n e s t e d  o n  Los Coronados and Anacapa, t h u s  p o t e n t i a l l y  i n c r e a s i n g  t h e  

s i z e  of t h e  b reed ing  p o p u l a t i o n s  on bo th  i s l a n d s  (Anderson and G r e s s  

1983a) . 

Scorp ion  Rock, a n  i s l e t  o f f s h o r e  S a n t a  ,Cruz I s l a n d  abou t  10 km 

west of Anacapa ( F i g u r e  4 ) ,  was t h e  s i t e  o f  a n o t h e r  brown p e l i c a n  

colony o n  t h e  Channel I s l a n d s  i n  1972 ( i n  a d d i t i o n  t o  o n e  o n  West 

Anacapa). Reproduc t ive  s u c c e s s  ( 3 1  young from 112 n e s t s ) ,  l i k e  t h a t  

on Anacapa, was v e r y  low. The combined p r o d u c t i v i t y  of t h e  two 

i s l a n d s ,  however, showed s i g n i f i c a n t  improvement o v e r  t h a t  o f  

1969-1971 o n  Anacapa (Tab le  2 ) .  The S c o r p i o n  Rock colony was n o t  

a c t i v e  i n  1973, bu t  b r e e d i n g  resumed t h e r e  i n  1974 (105  n e s t s ,  75 

and was a c t i v e  a g a i n  i n  1975 (97 n e s t s ,  77 young) .  A s  of 1982, 

t h e r e  have been no f u r t h e r  s u c c e s s f u l  b r e e d i n g  a t t e m p t s  o n  Scorp ion  



I 

I Rock p o s s i b l y  because of cont inued human d i s t u r b a n c e .  It none the l e s s  

r e p r e s e n t s  a  p o t e n t i a l  brown p e l i c a n  colony s i t e  f o r  c o n s i d e r a t i o n  by 

r e sou rce  managers. 

i 
p r o d u c t i v i t y  of t h e  p e l i c a n  c o l o n i e s  on Anacapa/Scorpion Rock and 

I Los Coronados i nc reased  d r a m a t i c a l l y  i n  1974 (an  average of 0.92 young 

f ledged  p e r  n e s t i n g  a t t empt )  and showed a n  even g r e a t e r  i n c r e a s e  i n  

1975 (1.05 young f ledged  pe r  n e s t i n g  a t t empt )  (Table 2) .  Improved 

breeding  succes s  i n  1974 and 1975 was a t t r i b u t e d  t o  i nc reased  mean 

eggshe l l  t h i c k n e s s  ( r e s u l t i n g  from reduced DDE l e v e l s  i n  t h e  SCB) and,  

I 

i a l s o ,  t o  an  i n c r e a s e  i n  n o r t h e r n  anchovy abundance i n  t h e  SCB 

(Anderson e t  a l .  1975, 1977). As  d i s cus sed  i n  a n o t h e r  s e c t i o n ,  

anchovies  a r e  t h e  p r i n c i p a l  prey of brown p e l i c a n s  breeding i n  t h e  SCB 

(Gress e t  a l .  1980; Kel ly ,  Gress, and Anderson, i n  p r e p a r a t i o n ) .  

P e l i c a n  p r o d u c t i v i t y  i n  1974-1975 was t h e  h i g h e s t  recorded i n  t h e  SCB 

from 1969 through 1981 ( s ee  Table  2) and was concu r r en t  with a  

cor respondingly  high abundance of anchovy (Mais 1974; Anderson e t  a l .  

1975, 1980; PFMC 1978).  

I 

I 
From 1976 through 1978 t h e r e  was a  gene ra l  d e c l i n e  i n  mean annual 

I anchovy abundance (from appa ren t  n a t u r a l  causes ) ;  p e l i c a n  p r o d u c t i v i t y  
I 

a t  bo th  Anacapa and Coronado Norte  decreased a s  we l l  (F igu re  10) 

(Anderson e t  a l .  1980, 1982). A h igh  inc idence  of n e s t  abandonment 

and poor survival- of young--charac te r i s t ics  of food stress repor ted  i n  

o t h e r  s e a b i r d  s p e c i e s  (Dorward 1962, Hunt 1972, Nelson 

1978)--characterized t h e s e  breeding a t t e m p t s .  For  example, i n  1976 



t h e r e  was e a r l y  n e s t  abandonment fol lowed by l a t e r  s t a r v a t i o n  of young 

on Anacapa I s l a n d ;  t h i s  was a s s o c i a t e d  wi th  low anchovy a v a i l a b i l i t y  

(Anderson e t  a1 . 1977) .  I n  1977 few p a i r s  n e s t e d  on  Anacapa and 

widespread n e s t  abandonment a g a i n  r e s u l t e d  i n  poor p r o d u c t i v i t y  which 

was a s s o c i a t e d  wi th  a  d e c l i n i n g  anchovy p o p u l a t i o n  (Anderson 1977) . 

Breeding s u c c e s s  o n  Anacapa I s l a n d  i n  1978 was t h e  lowes t  s i n c e  1973 

( s e e  Tab le  2) (Gress  1981, Gress  e t  a l .  ms . ) .  Two s u b c o l o n i e s  of 

about  200 n e s t s  were a lmos t  comple te ly  abandoned (93  p e r c e n t  

abandonment r a t e ) ,  and a  l a t e r  t h i r d  subcolony of a p p a r e n t  r e n e s t e r s  

had o n l y  s l i g h t l y  b e t t e r  s u c c e s s  ( i b i d . ) .  The e a r l i e r  n e s t  

abandonments i n  1978 c o i n c i d e d  w i t h  a  d e c l i n e  i n  anchovy abundance 

throughout  t h e  SCB ( i n  f a c t ,  t h e  lowes t  s i n c e  s u r v e y s  began i n  1968) 

(Mais 1978, 1979a) .  I n i t i a t i o n  of a  t h i r d  subcolony was a s s o c i a t e d  

w i t h  somewhat i n c r e a s e d  l o c a l  anchovy a v a i l a b i l i t y  l a t e  i n  t h e  

b r e e d i n g  s e a s o n  (K .F. Mais,  p e r s  . comm.) . Likewise ,  b r e e d i n g  s u c c e s s  

was a l s o  poor o n  Coronado Norte  i n  1978 (Tab le  2 ) .  The commercial 

anchovy f i s h i n g  s e a s o n  i n  t h e  SCB i n  1978 was n e a r l y  n o n - e x i s t e n t  

d u r i n g  t h e  p e l i c a n  b r e e d i n g  s e a s o n  (K.F. Mais, p e r s .  comm.). 

The number of b r e e d i n g  p e l i c a n s  g r e a t l y  i n c r e a s e d  on  b o t h  Anacapa 

and  Coronado Norte i n  1979 (Tab le  2 ) .  I n  f a c t ,  more p a i r s  ( n  = 2218) 

produced more young ( n  = 1900) i n  t h e  SCB t h a t  y e a r  t h a n  any p r e v i o u s  

y e a r  s i n c e  a t  l e a s t  1968 when a n n u a l  s u r v e y s  were i n i t i a t e d  (Gress  

1981, G r e s s  e t  a l .  ms . ) .  The i n c r e a s e d  number of b r e e d i n g  p a i r s  was 

probably  a  r e s u l t  of i n c r e a s e d  r e c r u i t m e n t  of b i r d s  r e a c h i n g  s e x u a l  

m a t u r i t y  t h a t  were produced i n  t h e  SCB from 1974 through 1976, y e a r s  



of  r e l a t i v e l y  high r ep roduc t ive  succes s ,  a s  w e l l  a s  from o u t s i d e  

r ec ru i tmen t  (Anderson and Gress 1983a). Although o v e r a l l  anchovy 

biomass i n  t h e  SCB was moderately low i n  1979, a  l o c a l  "pocket" 

comprised p r i m a r i l y  of j u v e n i l e  f i s h  was concent ra ted  i n  t h e  Santa  

Barbara Channel j u s t  n o r t h  of Santa  Cruz and Anacapa I s l a n d s  (Mais 

1979b, 1980a). These anchovies  were f o r  t he  most p a r t  too  s m a l l  t o  

h a r v e s t  but  were of apparen t  s u f f i c i e n t  a v a i l a b i l i t y  t o  suppor t  t h e  

i nc reased  number of breeding p e l i c a n s  of Anacapa ( s e e  Gress 1981). 

The 1980 breeding  e f f o r t  i n  t h e  SCB ( i n c l u d i n g  Anacapa I s l a n d ,  

Santa  Barbara I s l a n d  and Coronado Norte) c o n s i s t e d  of n e a r l y  3,000 

n e s t i n g  a t t e m p t s  which produced a  t o t a l  of 1,865 young (Table  2 )  

(Gress 1981, Gress e t  a l .  m s . ,  Anderson and Gress 1983a). While t h e  

number of n e s t i n g  a t t empt s  was w e n  g r e a t e r  t han  i n  1979, p r o d u c t i v i t y  

was less, p a r t i c u l a r l y  a t  Coronado Norte. Both c o l o n i e s  were 

c h a r a c t e r i z e d  by broadsca le  n e s t  abandonments and s t a r v a t i o n  of young 

(Gress 1981, Gress et  a l .  m s  .). Anchovy biomass was r e l a t i v e l y  h igh  

e a r l y  i n  t he  breeding  season  and was a p p a r e n t l y  cen t e r ed  i n  t h e  Santa  

Barbara I s l and  a r e a  (Mais 1980b, 1981a) where a e r i a l  surveys a l s o  

showed much p e l i c a n  feed ing  a c t i v i t y  (FG, unpublished d a t a ) .  

C a l i f o r n i a  Department of F i sh  and Game pe l ag i c  f i s h  surveys i n  

February a l s o  showed a  h igh  anchovy biomass i n  t h e  a r e a  desc r ibed  

above (Mais 198Ob, 1981a). Consequently,  t h e  Santa  Barbara I s l a n d  

colony and t h e  e a r l y  Anacapa c o h o r t s  had g e n e r a l l y  good p r o d u c t i v i t y  

(Gress 1981, Gress e t  a l .  m s  .). A s  i n  t h e  prev ious  year ,  t h e  l a r g e  

number of breeding p a i r s  on Anacapa probably r e s u l t e d  from t h e  



r e c r u i t m e n t  of new b r e e d e r s  p r e v i o u s l y  hatched on Anacapa and a l s o  

l i l t e l y  from p r e v i o u s  b r e e d i n g  s t o c k s  from Los Coronados and San Elar t in  

which n e s t e d  o n  Anacapa a n d / o r  S a n t a  Barbara  I s l a n d  because  of good 

l o c a l  food a v a i l a b i l i t y  e a r l y  i n  t h e  b r e e d i n g  s e a s o n .  A1 though 

s p e c u l a t i v e ,  t h e  i n c r e a s e d  number of  b r e e d e r s  c o u l d  a l s o  have 

r e f l e c t e d  r e c r u i t m e n t  from Mexican c o l o n i e s  f u r t h e r  s o u t h .  Anchovy 

a v a i l a b i l i t y  d e c l i n e d  g r e a t l y  by May, and t h e  s p r i n g  commerical  

I l a r v e s t  e v e n t u a l l y  c e a s e d  b e f o r e  t h e  s e a s o n ' s  end ,  f a r  s h o r t  o f  t h e  

a1 l o t t e d  h a r v e s t  q u o t a  (K.F. Mais, p e r s .  comm.). The n e s t  abandonment 

r a t e  o n  Anacapa i n c r e a s e d  t o  a b o u t  5 0  p e r c e n t  by t h e  end o f  May; most 

n e s t s  h u i l  t i n  A p r i l  (n  = 490) were  abandoned (72 p e r c e n t  abandonment 

r a t e ) ,  and a n o t h e r  114  n e s t s  were i n c o m p l e t e l y  b u i l t  and abandoned 

p r i o r  t o  egg l a y i n g .  M o r t a l i t y  of  young from s t a r v a t i o n  g r e a t l y  

i n c r e a s e d  a s  we l l  (Gress  1981, Gress  e t  a1 . ms. ) .  A e r i a l  s u r v e y s  

showed l i t t l e  f e e d i n g  a c t i v i t y  i n  Anacapa w a t e r s  d u r i n g  t h a t  p e r i o d  

(FG, unpub l t shed  d a t a ) .  I n a d e q u a t e  food r e s o u r c e s  a t  a  c r i t i c a l  

p e r i o d  d u r i n g  t h e  b r e e d i n g  s e a s o n  was t h e  a p p a r e n t  c a u s e  of n e s t  

abandonment and c h i c k  m o r t a l i t y  (FG, u n p u b l i s h e d  d a t a ) .  

The Anacapa I s l a n d  co lony  i n  1979 and 1980 had t h e  l o n g e s t  

breedin;, s e a s o n s  on r e c o r d  ( F i g u r e  9 ) .  The egg- lay ing  p e r i o d  i n  b o t h  

y e a r s  ex tended  t o  j u s t  o v e r  6 months ( f rom 1970-1978 t h e  range was 2.0 

t o  3.8 months) (Gress  1981, Anderson and Gress  1983a, Gress  e t  a l .  

ms. ) .  The prolonged b r e e d i n g  s e a s o n s  may have i n d i c a t e d  v a r i o u s  peaks  

of l o c a l  food a v a i l a b i l i t y  th roughout  t h e  b r e e d i n g  s e a s o n .  



On Anacapa I s l a n d  i n  1981 a n  es t imated  2946 breeding a t t e m p t s  

produced 1805 young t h a t  surv ived  t o  f l e d g i n g ,  while  on Los Coronados 

564 n e s t s  produced an  e s t ima ted  310 young ( p r o d u c t i v i t y  = 0.61 and 

0.55, r e s p e c t i v e l y )  (Table 2) ;  t h e r e  were no o t h e r  a c t i v e  breeding  

s i t e s  i n  t h e  SCB (Gress e t  a l .  ms.).  I n  summary, 3510 breeding  p a i r s  

produced 2115 young i n  t h e  SCB i n  1981, and t h e  r ep roduc t ive  r a t e  was 

0.60 f ledged  young p e r  n e s t i n g  a t t empt .  

The 1981 Anacapa colony,  a s  i n  1980, had more breeding  p a i r s  and 

h i g h e r  p r o d u c t i v i t y  than  d id  t h e  Coronados colony ( s e e  Table 2  f o r  

comparisons) .  Since 1969, on ly  i n  1980 and 1981 has t h e  Anacapa 

colony had b e t t e r  p r o d u c t i v i t y ;  s h i f t s  of p e l i c a n  breeding popu la t ion  

c e n t e r s  i n  t h e  SCB a r e  d i scussed  i n  Anderson and Gress (1983a). The 

number of n e s t i n g  a t t e m p t s  and t h e  number of young f ledged  were the  

h i g h e s t  recorded i n  r ecen t  yea r s  i n  t h e  SCB. On t h e  o t h e r  hand, 

p r o d u c t i v i t y  was t h e  lowest  s i n c e  1978 ( s e e  Table 2) .  The low 

p r o d u c t i v i t y  was l a r g e l y  t h e  r e s u l t  of mid-season n e s t  abandonments 

and ch ick  m o r t a l i t y  (Gress  e t  a l .  ms.). 

The r a t e  of n e s t  abandonment was r e l a t i v e l y  h igh  on Anacapa i n  

1981, p a r t i c u l a r l y  i n  A p r i l  and e a r l y  May when over  60 percent  of t h e  

n e s t s  b u i l t  were abandoned; o v e r a l l  abandonment r a t e  was 53 pe rcen t  

(1550 n e s t s )  (Gress e t  a l .  ms.) . Abandonment i n  Apr i l  caused high 

c h i c k  m o r t a l i t y .  The 1981 m o r t a l i t y  r a t e  on Anacapa was 20.5 percent  

( i n c l u d e s  pref ledged  b i r d s  on ly ) ;  most of t h i s  m o r t a l i t y  was 

a t t r i b u t e d  t o  s t a r v a t i o n  of young when food sho r t ages  l i k e l y  occurred  
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on  Bird I s l a n d  n e a r  Monterey, C a l i f o r n i a  (Williams 1931).  Because 

t h i s  was an  i s o l a t e d  p e r i p e r a l  co lony  , no p r o d u c t i v i t y  

i n f e r e n c e s  r e l a t i v e  t o  SCB c o l o n i e s  can  be made based o n  t h e s e  d a t a  

a lone .  Recent breeding d a t a  from t h e s e  c o l o n i e s ,  t h e r e f o r e ,  must be 

compared w i t h  d a t a  a v a i l a b l e  from o t h e r  popula t ions .  There is  t h e  

remote p o s s i b i l i t y ,  of course ,  t h a t  mean h i s t o r i c a l  p r o d u c t i v i t y  o f  

t h e  SCB c o l o n i e s  was t y p i c a l l y  lower than  t h a t  observed i n  F l o r i d a  o r  

t h e  Gulf of C a l i f o r n i a ,  but  t h i s  seems u n l i k e l y .  It is presumed t h a t  

t h e  SCB c o l o n i e s  have low p r o d u c t i v i t y  because of r e l a t i v e l y  r ecen t  

environmental change (wi th in  approximate ly  t h e  p a s t  25 y e a r s ) .  It is 

not  known whether  t h i s  change can  be mi t iga t ed  through management and 

p r o t e c t i v e  measures t o  improve p r o d u c t i v i t y  o r  i f  t h i s  popu la t ion  

could  s u s t a i n  i t s e l f  w i t h  p e r p e t u a l l y  low p r o d u c t i v i t y  ( s e e  MacCal I 

1983 f o r  a  r e l a t e d  d i s c u s s i o n ) .  Curren t  management p l a n s  a r e  

a t t empt ing  t o  a t  least  ma in t a in  a s t a b l e  s i t u a t i o n  so  t h a t  d e l e t e r i o u s  

environmental  changes wi th  p o t e n t i a l  adverse  e f f e c t s  on p e l i c a n  

b reed ing  s u c c e s s  w i l l  no t  occur .  

P o l l u t i o n :  The primary reason  f o r  endangerment of t h e  C a l i f o r n i a  - 
brown p e l i c a n  was t h e  n e a r l y  t o t a l  reproduct ive  f a i l u r e  ( i n  t h e  SCB 

c o l o n i e s  on ly )  caused by excess ive  th inn ing  of e g g s h e l l s ,  a r e s u l t  of 

p h y s i o l o g i c a l  responses  t o  h igh  l e v e l s  of DDT i n  t h e  SCB i n  t h e  l a t e  

1960's and e a r l y  1970's .  S h e l l  t h inn ing  i n  t h e  Anacapa colony 

occurred  s e v e r a l  yea r s  be fo re  i t  w a s  f i r s t  observed i n  1969; eggs 

c o l l e c t e d  i n  1962 and measured i n  1969 showed a 26 percent  r educ t ion  

i n  s h e l l  t h i c k n e s s  from pre-1943 v a l u e s  (Anderson and Hickey 1970). 



5 0  

I n  19 79-198 1 a n c h o v i e s  we r e  abundant  r eg ionwide  i n  t h e  SCB d u r i n g  

t h e  w i n t e r  a s  p e l i c a n s  began n e s t i n g  ( G r e s s  e t  a1 . ms.) .  P e l i c a n s  

a p p e a r  t o  have responded t o  t h i s  abundance by b r e e d i n g  i n  l a r g e  

numbers  e a r l y  i n  the  s e a s o n .  Those b u i l d i n g  n e s t s .  i n  J a n u a r y  and 

F e b r u a r y  were  g e n e r a l  l y  more s u c c e s s f u l  ( i  . e . ,  b e t t e r  p r o d u c t i v i t y  , 

fewer  abandoned n e s t s ,  less c h i c k  m o r t a l i t y ,  and mre young p e r  

s u c c e s s f u l  n e s t )  t h a n  l a t e r  b r e e d e r s .  

Dur ing  t h e  b r e e d i n g  s e a s o n ,  p e l i c a n s  a r e  a f f e c t e d  b y  s h o r t - t e r m  

a s  w e l l  a s  annual  ' changes  i n  anchovy abundance.  I f  food s u p p l i e s  a r e  

s c a r c e  t h r o u g h o u t  t h e  b r e e d i n g  s e a s o n  ( e . g . ,  i n  1978 a t  Anacapa) ,  t h e n  

p e l i c a n  p r o d u c t i v i t y  i s  low. I f  food becomes s c a r c e  a f t e r  n e s t i n g  h a s  

commerlced, n e s t s  w i l l  be abandoned,  and i f  t h e y  c o n t a i n  young, 

s t a r v a t i o n  i s  1  i k e l  y  . While p e l i c a n  r e p r o d u c t i v e  s u c c e s s  may be  
' - 

a s s o c i a t e c l  w i t h  anchovy abundance l e v e l s ,  t h e  s i t u a t i o n  c a n  be more 

compl i c a t e d  t h a n  t h a t .  For example,  i n  1979 a t  Anacapa, w h i l e  o v e r a l l  

anchovy a v a i l a b i l i t y  i n  t h e  SCB was low,  a  " l o c a l  pocke t"  of  a n c h o v i e s  

s u p p o r t e d  a  r e l a t i v e l y  l a r g e  number o f  b r e e d i n g  p a i r s .  Peaks of l o c a l  

anchovy a v a i l  a b i l  i t y  c a n  s t i m u l a t e  s u c c e s s i v e  b r e e d i n g  e f f o r t s  and  

p r o l o n g  t h e  b r e e d i n g  s e a s o n .  These l o c a l  e v e n t s  may n o t  n e c e s s a r i l y  

c o r r e l a t e  w i t h  r e g i o n a l  anchovy a v a i l a b i l i t y  (Anderson e t  a l  . 1982, 

Anderson and G r e s s  1983b) .  P e l i c a n s  a p p e a r  t o  depend u l t i m a t e l y  o n  

r e g i o n a l  anchovy a v a i l  a b i l i t y ,  but  p rox imal  1  y  on  l o c a l  a v a i l a b i l i t y .  

Co 1  ony D i s t u r b a n c e .  Human d i s t u r b a n c e  , w h i l e  hav ing  t h e  

p o t e n t i a l  f o r  s e r i o u s  d i s r u p t i o n  t o  b r e e d i n g  p e l i c a n s  ( s e e  S c h r e i b e r  

1979,  Anderson and K e i t h  1980) ,  is  n o t  t h e  p r i m a r y  c a u s e  o f  



endangerment E e r  -. -. s e  of t h e  SCB brown p e l i c a n  popu la t i on .  Brown 

p e l i c a n  c o l o n i e s  on I s l a  San Mart in  and I s l a s  Todos Santos ,  however, 

were both d i s t u r b e d  t o  such an e x t e n t  t h a t  they a r e  no longe r  a c t i v e  

(Jehl  1973, Anderson and Kei th  1980). Anacapa and Los Coronados a r e  

i s l a n d s  of rugged t e r r a i n ,  and d e s p i t e  c l o s e  proximity t o  major 

me t ropo l i t an  a r e a s ,  t he se  colony s i tes  a r e  r e l a t i v e l y  i n a c c e s s i b l e .  

However, f i shermen,  b i r d e r s ,  photographers ,  e d u c a t i o n a l  groups,  and i n  

p a s t  y e a r s ,  egg c o l l e c t o r s ,  have on occas ion  d i s t u r b e d  c o l o n i e s  a t  

c r i t i c a l  times i n  t h e  breeding  c y c l e ,  o f t e n  w i t h  d i s a s t r o u s  r e s u l t s  t o  

t h e  breeding e f f o r t  ( s ee ,  f o r  example, Dawson 1923: 1977). 

For adequate  reproduct  i o n ,  i t  i s  e s s e n t i a l  t h a t  human a c t i v i t i e s  

be r e s t r i c t e d  a t  and nea r  colony s i t e s .  Disturbance can  have seve re  

de t r imen ta l  e f f e c t s  on  p r o d u c t i v i t y  (Sch re ibe r  1979, Anderson and 

Keith 1980). The g r e a t e s t  impact from d i s tu rbance  occu r s  d u r i n g  t h e  

e a r l y  s t a g e s  of ne s t i ng ;  brown p e l i c a n s  w i l l  e a s i l y  abandon n e s t s  when 

d i s t u r b e d .  I f  d i s tu rbance  occu r s  e a r l y  i n  t h e  breeding c y c l e ,  

unat tended eggs and young ch i cks  ( t o  about  3  weeks of age )  a r e  

vu lne rab l e  t o  l o s s  by p r e d a t i o n  from western g u l l s  (L a r u s  

occ iden ta l  i s )  and common ravens (Corvus co rax )  . Hyper- o r  hypo thermia - 
i n  young can a l s o  occur  when n e s t i n g  a d u l t s  a r e  away from t h e  

d i s t u r b e d  n e s t  s i t e  f o r  a  prolonged pe r iod .  Older ,  more mobile young 

may s u f f e r  i n j u r y  o r  be trampled and even impaled on v e g e t a t i o n  when 

panicked.  Young may be d i sp l aced  from t h e i r  n e s t  s i tes and can  s t a r v e  

i f  they  a r e  i ncapab le  of r e t u r n i n g .  Loss of food through 

r e g u r g i t a t i o n  i n  a  f r i g h t  response can a l s o  have a n  e f f e c t  on t h e  

'growth of young b i r d s  (Sch re ibe r  1976). Young p e l i c a n s  n e a r l y  of 



Fledg ing  age bu t  n o t  y e t  f u l l y  developed may be f o r c e d  t o  f l y  

p remature ly  and can d i e  from broken l imbs  o r  s t a r v a t i o n .  Even a  

one-time d i s t u r b a n c e ,  i f  a t  a  c r i t i c a l  t i m e  i n  t h e  b r e e d i n g  c y c l e ,  c a n  

cause  abandonment of a  colony o r  sub-colony. Repeated d i s t u r b a n c e  

o v e r  s e v e r a l  b r e e d i n g  seasons  may c a u s e  p e l i c a n s  t o  e v e n t u a l l y  g i v e  up 

colony s i t e s  c o m p l e t e l y  (such a s  o c c u r r e d  on I s l a  San M a r t i n  and I s l a s  

Todos S a n t o s )  . 

Not o n l y  a r e  n e s t  s i t e s  d e s e r t e d  a s  a  r e s u l t  of  d i r e c t  human 

d i s t u r b a n c e s ,  but  loud n o i s e s  ( e . g . ,  a i r c r a f t ,  s o n i c  booms, b o a t s ,  

e t c . )  may a l s o  c a u s e  d e s e r t i o n  ( s e e  Evans e t  a l .  1979, Cooper and J e h l  

1980, and J e h l  and Cooper 1980).  

M i l i t a r y  and c i v i l i a n  a i r c r a f t  f l y i n g  low o v e r  t h e  p e l i c a n  colony 

a t  Anacapa and nearby  r o o s t i n g  a r e a s  a r e  a  r e c u r r i n g  s o u r c e  of  

d i s t u r b a n c e  t o  p e l i c a n s  and o t h e r  s e a b i r d s  (FG, f i e l d  n o t e s ) .  

Roost ing b i r d s  f l u s h  e a s i l y  when a i r c r a f t  f l y  t o o  low. B i r d s  on 

n e s t s ,  on t h e  o t h e r  hand,  a r e  more t e n a c i o u s  and o n l y  r a r e l y  f l u s h .  

a1 though a g i t a t i o n  and f r i g h t - r e s p o n s e  a r e  n o t i c e a b l e  when a i r c r a f t  

( e s p e c i a l l y  h e l i c o p t e r s )  o p e r a t e  t o o  c l o s e  t o  t h e  colony (FG, f i e l d  

n o t e s ) ,  There  is a  g r e a t  d e a l  of  m i l i t a r y  a c t i v i t y  i n  t h e  Channel 

I s l a n d s  a r e a ;  m i l i t a r y  h e l i c o p t e r s  and small p r i v a t e  a i r c r a f t  

g e n e r a l  1  y  cause  t h e  most d i s t u r b a n c e .  They f r e q u e n t l y  f l y  a l o n g  

Anacapa's  n o r t h  s h o r e ,  o c c a s i o n a l l y  f l y i n g  t o o  c l o s e  t o  t h e  colony.  

However, t h e  U.S. Navy h a s  c o o p e r a t e d  w e l l  w i t h  Channel I s l a n d s  

Na t iona l  Park r e q u e s t s  t o  d i v e r t  h e l i c o p t e r  f l i g h t s  from colony 

1  oca t i o n s .  
. . 



T h r e a t s  t o  Fu tu re  Exis tence  

~ o o d  a v a i l a b i l i t y ,  d i s t u r b a n c e ,  and ocean ic  p o l l u t i o n  appear  t o  

be  t h e  major c u r r e n t l y  ope ra t i ng  popu la t i on  l i m i t i n g  f a c t o r s  f o r  t h e  

SCB brown p e l i c a n  popula t ion ;  t h e s e  t o p i c s  have been d iscussed  i n  

previous s e c t i o n s .  P o t e n t i a l  t h r e a t s  r e l a t e d  t o  t h e s e  l i m i t i n g  

f a c t o r s  i nc lude  commerical f i s h e r i e s ,  o i l  development, r e c r e a t i o n a l  

f i s h e r y ,  s o n i c  booms and increased  tour i sm (reviewed by Anderson and 

Gress 1981). 

Commercial F i s h e r i e s .  Because brown p e l i c a n s  breeding  i n  t h e  SCB 

feed l a r g e l y  on n o r t h e r n  anchovies ,  commercial anchovy h a r v e s t s  have 

t h e  p o t e n t i a l  t o  a f f e c t  p e l i c a n  popula t ion  dynamics ( s e e  Anderson e t  

a l .  1980, 1982). Pe l ag i c  f i s h e r i e s  have i n t e r a c t e d  with s e a b i r d  

r ep roduc t ion  and popu la t i on  l e v e l s  e lsewhere.  For example, s e a b i r d  

d e c l i n e s  accompanied l a rge - sca l e  and heavy h a r v e s t s  of t h e  anchoveta  

(Engraul i s  r i n g u s )  i n  Peru ( I d y l l  1973); similar e v e n t s  a l s o  occurred 

i n  t h e  South Afr ican  p i l c h a r d  (Sardinops o c e l l a t a )  f i s h e r y  (F ros t  e t  

a l .  1976, Crawford and She l ton  1978, Cooper 1978).  In  bo th  s i t u a t i o n s  

i n t e n s i v e  commercial f i s h i n g  had adverse  e f f e c t s  on s e a b i r d  

popula t ions  p r i o r  t o  a c r a s h  of t h e  f i s h e r y  i t s e l f  ( s e e  a l s o  Furness  

1978). It must be po in ted  o u t ,  however, t h a t  each was a n  e s s e n t i a l l y  

unregula ted  f i s h e r y  and t h e r e  w a s  no e s t a b l i s h e d  "cutoff"  ( l e v e l  of 

es t imated  biomass i n  t h e  popula t ion  below which t h e  h a r v e s t  quota 

would be z e r o ) ,  as t h e r e  has  been i n  t h e  C a l i f o r n i a  anchovy f i s h e r y .  



The F i s h e r i e s  Conserva t ion  and Management Act of 1976 r e q u i r e s  

a g e n c i e s  t o  f o r m u l a t e  management p l a n s  f o r  commercial f i s h  s p e c i e s  t o  

e n s u r e  optimum y i e l d  w i t h  guaran teed  p e r p e t u a t i o n  of t h a t  r e s o u r c e  and 

minimal impact t o  t h e  ecosystem of which i t  i s  p a r t .  S p e c i a l  

c o n s i d e r a t  i o n  is a l  so g i v e n  t o  endangered s p e c i e s  i n  t h e s e  management 

p l a n s .  Under t h i s  a c t  t h e  Nor thern  Anchovy F i s h e r y  Management Plan 

(AFMP) was p r e p a r e d  by t h e  P a c i f i c  F i s h e r y  Management Counci l  (PFMC 

1978).  Several  h a r v e s t  o p t i o n s  a r e  provided under  t h i s  p l a n  ( F i g u r e  

1 1 ) .  The o p t i o n  chosen and implemented by Nat ional  Marine F i s h e r i e s  

S e r v i c e  (NMFS) under  advisement  o f  PFMC c a l l s  f o r  a  quo ta  of 3 3 . 3  

p e r c e n t  of t h e  e s t i m a t e d  spawning biomass i n  e x c e s s  of 1 m i l l i o n  s h o r t  

t o n s ,  w i t h  no upper  l i m i t  (Opt ion 2,  F i g u r e  11) (PFMC 1978, MacCall 

1980) .  T h i s  o p t i o n  was c o n s i d e r e d  "moderate" by PFMC and was chosen 

o v e r  o t h e r  o p t i o n s  wi th  p o t e n t i a l 1  y  h i g h e r  h a r v e s t  q u o t a s  p r i m a r i l  y  

because  of c o n s i d e r a t i o n  t o  t h e  r e c r e a t i o n a l  f i s h e r y  (A .D.  MacCal l , 

p e r s ,  c o r n . ) .  I n  choosing t h i s  o p t i o n ,  i t  was no t  c l e a r  how i t  

r e l a t e d  t o  brown p e l i c a n  needs .  The AMP makes no s p e c i f i c  p r o v i s i o n  

f o r  brown p e l i c a n s  o r  o t h e r  w i l d l i f e  s p e c i e s  t h a t  u t i l i z e  a n c h o v i e s .  

The Department of Commerce, i n  approv ing  t h e  AFMP, adopted t h e  

concep t  of a  " fo rage  r e s e r v e " ,  which r e p r e s e n t s  a  minimum biomass 

a v a i l a b l e  a s  f o r a g e ,  below which t h e  commercial f i s h e r y  must c e a s e  

o p e r a t i o n s  ( t h e  " c u t o f f " ) .  For t h e  o p t i o n  chosen i n  t h e  AFMP (PFMC 

1978) ,  t h e  f o r a g e  r e s e r v e  c o n s i s t s  of a  m i l l i o n  t o n s  of t h e  e s t i m a t e d  

anchovy spawning biomass p l u s  two- th i rds  of t h e  e s t i m a t e d  biomass 

above t h i s  c u t o f f  ( s e e  F i g u r e  1 1 ) .  PFMC i s  c u r r e n t l y  r e v i s i n g  t h i s  



p lan ;  i t  w i l l  i nc lude  new biomass e s t i m a t e s  and new op t ions .  The 

r e v i s i o n  w i l l  a l s o  address  needs of pe l i cans  and. cons ide r  

pelican-anchovy i n t e r a c t  ions  i n  f u t u r e  management measures (DFG News 

Release,  17 October 1981). The h a r v e s t  quota s e t  each yea r  has  

depended upon t h e  e s t i m a t e  of spawning biomass based on l a r v a e  census 

techniques  ( s e e  PFMC 1978 f o r  summary of methods). There is ,  however, 

some d iscrepancy  between t h i s  and o t h e r  e s t i m a t e s  ( s e e  below), and 

NMFS has  developed a new method based on egg product ion  t h a t  i s  

expected t o  be more r e l i a b l e .  

Since t h e  anchovy f i s h e r y  management p l an  has  been i n  e f f e c t  

(1978). t h e r e  have been n a t u r a l  dec reases  i n  anchovy abundance i n  t h e  

SCB through 1981 (A.D. MacCall, pe r s .  comm.; K.F. Mais, pers .  comm.; 

S t a u f f e r  and P icque l l e ,  unpubl . obser .  f o r  1980-1982 d a t a  only)  . 
However, t h e  use of d i f f e r e n t  census techniques  t o  e s t i m a t e  anchovy 

biomass has g iven  d i f f e r e n t  r e s u l t s  and shown d i f f e r e n t  t r ends .  DFG, 

us ing  a c o u s t i c a l  survey techniques  ( s e e  Mais 1974). has  repor ted  lower 

anchovy biomass e s t i m a t e s  t h a n  NMFS (Mais 1978, 1979b, 1980b and pe r s .  

comm.) and has  shown dec reas ing  biomass s i n c e  1978. NMFS, using. 

l a r v a e  census techniques  ( s e e  Smith 1972 and PFMC 1978). have shown 

much h i g h e r  ,anchovy biomass e s t i m a t e s  than  DFG. Furthennore,  

according t o  l.arvae census e s t i m a t e s ,  anchovy spawning biomass' ha s  

i nc reased  p rog res s ive ly  s i n c e  1978 (from 1.3 t o  2.8 m i l l i o n  s h o r t  tons  

between 1978 and 1981 r e s p e c t i v e l y ) ,  with subsequent i n c r e a s e s  i n  t h e  

h a r v e s t  quota  (from 58,333 s h o r t  tons i n  1978 t o  420,700 s h o r t  tons i n  

1981) ( S t a u f f e r  1980, S t a u f f e r  and Parker 1980, S t a u f f e r  and P icque l l e  

1981, S t a u f f e r  and Char t e r  1981). Using t h e  egg product ion  method 



( s c e  P a r k e r  1 9 8 0 ) ,  NMFS r e p o r t s  l e s s  b iomass  t h a n  t h e  p r e v i o u s  

e s t i m a t e s  based on t h e  l a r v a e  census  method showed i n  1980 t h r o u g h  

1982 and a l s o  shows biomass  d e c r e a s i n g  r a t h e r  t h a n  i n c r e a s i n g  ( G . D .  

S t a u f f e r  and S . J .  P i c q u e l l e ,  unpubl .  o b s e r . ;  S . J .  P i c q u e l l e  a n d  R.  

l l e w i t t ,  unpub l .  o b s e r . )  a s  p r e v i o u s l y  r e p o r t e d .  

I n  any e v e n t ,  t h e  e s t a b l i s h e d  C a l i f o r n i a  q u o t a s  were n o t  met i n  

any of  t h o s e  y e a r s  ( s e e  K l  i n g b e i l  e t  a l .  1980 and Mais  1981b) because  

of s e v e r a l  f a c t o r s :  1) h i g h  f u e l  c o s t s ,  2)  i n c r e a s e d  p r o c e s s i n g  

c o s t s ,  and 3)  dwind l ing  m a r k e t s  f o r  f i s h m e a l  (A.D.  MacCal l ,  p e r s .  

comm.). Because of i n c r e a s e s  i n  m a r k e t i n g  and p r o c e s s i n g  c o s t s ,  a s  

we1 l as i n c r e a s e s  i n  t h e  c o s t  of f u e l ,  t h e  p r o f i t  marg in  t o  f i s h e r m e n  

h a s  become too  low t o  encourage  expans ion  of  t h e  s o u t h e r n  C a l i f o r n i a  

commercial anchovy f i s h e r y .  A t  p r e s e n t ,  p r o c e s s e r s  a r e  n o t  p l a c i n g  

o r d e r s  f o r  anchovy, and f i s h e r m e n  a r e  n o t  a t t e m p t i n g  t o  h a r v e s t  them 

i n  s o u t h e r n  Ca1 i f o r n i a ,  bu t  f l u c t u a t i n g  economic c o n d i t i o n s  coul  d  

change t h i s  s i t u a t i o n .  The anchovy r e d u c t i o n  f i s h e r y  h a s  t h e r e f o r e  

n o t  been  f u l l y  pursued i n  r e c e n t  y e a r s  ( a n c h o v i e s  h a r v e s t e d  from t h e  

r e d u c t i o n  f i s h e r y  a r e  p r o c e s s e d  f o r  f i s h m e a l ;  t h i s  is t h e  major  u s e  

f o r  a n c h o v i e s ,  b u t  t h e y  a r e  a l s o  h a r v e s t e d  f o r  l i v e  b a i t ) .  P a c i f i c  

mackerel  p o p u l a t i o n s  have been i n c r e a s i n g  i n  s o u t h e r n  C a l i f o r n i a  s i n c e  

1976 ( R . A .  K l i n g b e i l ,  p e r s .  comm.) and  have been  p r o v i d i n g  a  more 

p r o f i t a b l e  h a r v e s t  than  anchovy. A s  a  r e s u l t ,  p u r s e  s e i n e r s  a r e  

s w i t c h i n g  from anchovy t o  m a c k e r e l .  P o s s i b l e  n e g a t i v e  e f f e c t s  of t h e  

mackerel  f i s h e r y  on a v a i l a b i l i t y  of p r e y  f o r  brown p e l i c a n s  i n  t h e  SCB 

i s  n o t  known. 



Because anchovy ha rves t  quotas  i n  C a l i f o r n i a  have not  y e t  been 

met s ince  t h e  AFMP has been i n  e f f e c t ,  t h e  C a l i f o r n i a  commercial 

anchovy f i s h e r y  probably has  had l i t t l e  impact on pe l i cans .  However, 

i f  f i s h e r y  cond i t ions  change so t h a t  optimum y i e l d  is more f u l l y  

u t i l i z e d  and t h e  quotas  under the  cu r ren t  o p t i o n  (Option 2, F igure  1  1) 

a r e  r e a l i z e d ,  t h e r e  w i l l  be a n  increased  p r o b a b i l i t y  of i n t e r a c t i o n  

be tween pe l i cans  and the  anchovy ha rves t .  A t  t he  present  time (1982), 

however, due t o  f a c t o r s  completely un re l a t ed  t o  e i t h e r  f i s h e r i e s  o r  

s eab i rd  management, t h e  waters  o f f  shore  sou the rn  C a l i f o r n i a  a r e  

e f f e c t i v e l y  a  pel ican/anchovy "refuge". 

Concern has  been expressed over  t h e  s t a t u s  of SCB anchovy 

populat ion ( s e e ,  f o r  example, F u l l e r t o n  and Odemar 1980, Radovich 

1980, and Mais 1981b). Because t h e r e  has been a  s teady downward t rend  

i n  t h e  anchovy ca tch  and a  s t eady  d e t e r i o r a t i o n  of o l d e r  age-classes 

s i n c e  1975 (Mais 1981b), a  genera l  popula t ion  d e c l i n e  ( a t  l e a s t  

through 1981) may have occurred .  The d e c l i n e  may be  t h e  r e s u l t  of t h e  

inc reas ing  ha rves t  of t h i s  resource  i n  Mexico ( s e e  Chavez e t  a l .  1977, 

Sunada and S i l v a  1980, Mais 1981b), where a  l e s s  regula ted  f i s h e r y  

e x i s t s .  The Mexican anchovy hawest  may be having a  negat ive  e f f e c t  

on t h e  U.S. f i s h e r y .  Between 1969 and 1980 Mexico's ca tch  h a s  r i s e n  

s t e a d i l y  from 4,000 t o  340,000 s h o r t  t ons ,  while  t h e  U.S. ca t ch  h a s  

v a r i e d  between 11,000 and 156,000 s h o r t  t o n s  (NMFS 1980, Mais 1981b), 

The Mexican ca t ch  has  su tpassed  and f a r  exceeded t h e  C a l i f o r n i a  

f i s h e r y  s i n c e  1977. The 1980 ha rves t  i n  Mexico, f o r  example, was 

n e a r l y  an  o r d e r  of magnitude g r e a t e r  (al though some of t h e  Mexican 



c a t c l ~  is  from a  more s o u t h e r n  s t o c k  n o t  a v a i l a b l e  t o  U.S. Fishermen) 

(Mais 1981b). The anchovy h a r v e s t  i s  more p r o f i t a b l e  i n  Mexico s i n c e  

t h e  Mexican government s u b s i d i z e s  t h e  c o s t  of f u e l  f o r  f i s h e r m e n  and 

p r o c e s s e r s  ( A . D .  MacCall,  p e r s .  comm.). The i n t e r n a t i o n a l  a s p e c t  of 

t h i s  f i s h e r y  i s  a c o m p l i c a t i n g  f a c t o r  making i t  d i f f i c u l t  t o  f o r m u l a t e  

e f f e c t i v e  management p l a n s  f o r  t h e  anchovy f i s h e r y ,  let a l o n e  t h e  

I m a r i n e  w i l d l i f e  dependent  upon i t  ( s e e  Anderson and G r e s s  1981 and 

Rev i s ions  of t h e  anchovy f i s h e r y  management p l a n  w i l l  p r o v i d e  f o r  

j o i n t  v e n t u r e  f i s h i n g  and p r o c e s s i n g  w i t h  o t h e r  c o u n t r i e s .  While i t  

is t o o  e a r l y  t o  p r e d i c t ,  t h i s  would p r o b a b l y  a l l o w  f o r  h i g h e r  anchovy 

l ~ a r v e s t s  i n  t h e  f u t u r e  ( w i t h i n  t h e  l i m i t  of optimum y i e l d ) .  It is n o t  

p o s s i b l e  a t  t h i s  t ime t o  a s s e s s  t h e  p o t e n t i a l  impact  of j o i n t  v e n t u r e s  

on  t h e  anchovy p o p u l a t i o n .  Also ,  because  of c u r r e n t  economic 

I c o n s t r a i n t s ,  a n c h o v i e s  may n o t  even  be a  ma jor  p a r t  of t h i s  p l a n .  

I However, i f  t h e s e  t r e n d s  a r e  r e v e r s e d  and t h e  market  is s t i m u l a t e d ,  

I making i t  p r o f i t a b l e  t o  h a r v e s t  and p r o c e s s  a n c h o v i e s ,  t h e  optimum 

y i e l d  a s  s t a t e d  i n  t h e  p r e s e n t  management p l a n  c o u l d  b e  t e s t e d  and 

a c h i e v e d .  I n  which c a s e ,  t h e r e  c o u l d  be a n  impact on  food 

a v a i l a b i l  i t y  f o r  pel  i c a n s .  

Some f i s h  s p e c i e s  (when abundan t )  t h a t  c o u l d  be major  brown 

pel  i c a n  d i e t  components a r e  showing p o p u l a t i o n  i n c r e a s e s .  Af t e r  a  

l o n g  p e r i o d  of decl  i n e ,  P a c i f i c  mackere l  p o p u l a t i o n s  i n  s o u t h e r n  

C a l i f o r n i a  began r e c o v e r i n g  i n  1976; biomass i s  now h i g h e r  t h a n  a t  any 
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time s i n c e  1936, t h e  r e s u l t  l a r g e l y  of f i s h e r y  c o n s t r a i n t  (A.D. 

MacCall, pers .  comm.). Yearly inc reases  of P a c i f i c  mackerel i n  t h e  

SCB a r e  r e f l e c t e d  i n  t h i s  s p e c i e s '  s l i g h t l y  increased inc idence  a s  a 

brown pe l i can  forage i tem s i n c e  1978 (Gress e t  a1 . 1980; Kel l y ,  Gress 

and Anderson, i n  p repa ra t ion ) .  There is  a t  present  some i n d i c a t i o n  

t h a t  P a c i f i c  s a r d i n e s  could r e t u r n  a s  a  s i g n i f i c a n t  f i s h e r y  element i n  

sou the rn  C a l i f o r n i a  waters  (A. D. MacCall, pers .  comm.) . I f  s a r d i n e s  

do r e t u r n ,  no s u b s t a n t i a l  f i s h e r y  . should  be allowed u n t i l  t h e  

popula t ion  becomes l a r g e  by h i s t o r i c a l  s t anda rds ,  no t  only  f o r  t h e  

sake of t h e  f i s h e r y  i t s e l f ,  but a l s o  f o r  t h e  needs of marine w i l d l i f e .  

Because of t h e i r  l a r g e r  mean s i z e ,  s a r d i n e s  could be a  s u p e r i o r  brown 

p e l i c a n  food item over  anchovies.  Any a c t i v i t y  t h a t  enhances s a r d i n e  

biomass could a l s o  b e n e f i t  pe l i cans .  This ,  of course ,  is  on ly  

specu la t ion ,  but  i t  p o i n t s  out  t h e  need f o r  c l o s e  coord ina t ion  between 

f i s h e r y  and w i l d l i f e  management agencies  t o  monitor the  s i t u a t i o n  a s  

i t  develops.  

O i l  Development. The Santa  Barbara Channel f o r  a  number of years  

has been t h e  s i t e  of of f s h o r e  petroleum d r i l l i n g .  Hazards t o  marine 

w i l d l i f e  (both a c u t e  and s u b l e t h a l )  posed by these  a c t i v i t i e s  a r e  w e l l  

documented ( see ,  f o r  example, HoImes and Cronshaw 1977). The 

p o t e n t i a l  of o i l  w e l l  blowouts and t h e  e f f e c t s  of r e s u l t a n t  o i l  

s p i l l a g e  i n  t h e  Channel I s l ands  a r e a  were observed i n  t h e  1969 Santa 

Barbara o i l  s p i l l .  The s p i l l  did no t  s i g n i f i c a n t l y  reach Anacapa 

I s l and  and so had l i t t l e  impact on breeding p e l i c a n s  (FG, f i e l d  

n o t e s ) .  Offshore petrdleum a c t i v i t y  i n  t h e  SCB h a s  increased and w i l l  

no doubt i n t e n s i f y  i n  the  nea r  f u t u r e .  The newly c r e a t e d  Minerals  



Management S e r v i c e  o f f e r e d  f o r  b i d  numerous o f f s h o r e  l e a s e  t r a c t s  i n  

the  Soutliet-n C a l i f o r n i a  Oute r  C o n t i n e n t a l  S h e l f  Lease  S a l e  No. 68 i n  

June 1982. None of t h e s e  t r a c t s  a r e  l o c a t e d  i n  t h e  v i c i n i t y  o f  

Anacapa I s l a n d ;  however, s e v e r a l  p r e v i o u s l y  l e a s e d  t r a c t s  a r e  l o c a t e d  

n e a r  Anacapa ( F i g u r e  12) and  development may pose  a  p o t e n t i a l  t h r e a t  

t o  t h e  brown p e l i c a n  co lony .  

P e l i c a n s  and.  t h e i r  eggs  f o u l e d  w i t h  o i l  have been observed  on  

numerous o c c a s i o n s  i n  t h e  SCB and Gulf of C a l i f o r n i a  ( F i g u r e  13) (FG 

and DWA, f i e l d  n o t e s ) .  Severa l  s t u d i e s  have shown t h a t  smal l  amounts 

of f r e s h  o i l  t r a n s f e r r e d  from f e a t h e r s  t o  eggs  c a n  be h i g h l y  l e t h a l  t o  

embryos i n  a v a r i e t y  of w a t e r b i r d  s p e c i e s  ( s e e ,  f o r  example,  Albers  

1977, Hoffman 1978, King and Lefever  1979 and White e t  a l .  1979).  

Data d e t e r m i n i n g  t h e  e f f e c t  of a n  o i l  s p i l l  on p e l i c a n  r e p r o d u c t i v e  

s u c c e s s  o r  p o p u l a t i o n  dynamics a r e  n o t  a v a i l a b l e ,  bu t  m o r t a l i t y  of  

p e l i c a n s  because  of o i l  f o u l i n g  h a s  been observed  i n  t h e  Gulf of 

C a l i f o r n i a  on a t  l e a s t  two o c c a s i o n s  (DWA, f i e l d  n o t e s ) .  A s  young o f  

t h e  y e a r  p e l i c a n s  f l e d g e ,  t h e y  i n i t i a l l y  do n o t  range f a r  from t h e  

colony and of  t e n  c o n g r e g a t e  i n  l a r g e  numbers on  t h e  w a t e r  s u r f a c e  n e a r  

t h e  colony o r  on  r o c k s  a l o n g  t h e  nearby s h o r e ;  h e r e  they f e e d ,  b a t h ,  

pouch-wash, " p r a c t i c e "  d i v e ,  and g e n e r a l l y  spend a  g r e a t  d e a l  of  t i m e  

i n  t h e  w a t e r  (FG and  DWA, f i e l d  n o t e s ) .  I f  a n  o i l  s p i l l  occur red  

d u r i n g  t h i s  time and washed up on s h o r e ,  t h e  impact could  be 

d e t r i ~ n e n t a l  t o  young p e l i c a n s  and m o r t a l i t y  c o u l d  c e r t a i n l y  o c c u r .  

The S a n t a  Barbara  Channel is well-known f o r  i t s  numerous n a t u r a l  o i l  

s e e p s ,  which r e p r e s e n t  a n o t h e r  s o u r c e  of f o u l i n g  i f  p e l i c a n s  l and  o r  

f e e d  i n  t h e  v i c i n i t y  of t h e s e  s e e p s .  



The r i s k  of o i l  t o  p e l i c a n s  i s  n o t  l i m i t e d  t o  t h e  breeding 

season.  I n  t h e  fa1 l and w i n t e r  thousands of migrants  from Mexico f lood  

t h e  sou the rn  C a l i f o r n i a  c o a s t  and feed  e x t e n s i v e l y  i n  t h e s e  waters  

u n t i l  they  r e t u r n  sou th  (Anderson and Anderson 1976, Briggs e t  a l .  

1981). They too could be g r e a t l y  a f f e c t e d  by a major o i l  s p i l l .  Many 

r e c e n t  s t u d i e s  have documented de t r imen ta l  s u b l e t h a l  e f f e c t s  of 

petroleum hydrocarbons ( s e e ,  f o r  example, Malins 1977),  and f u r t h e r  

review is not  needed h e r e .  

Several  proposed l e a s e  t r a c t s  a r e  l oca t ed  w i t h i n  t h e  Channel 

I s l and  Marine Sanctuary boundaries (NOAA 1980; see fo1 lowing 

d i s c u s s i o n  f o r  d e t a i l s )  (F igure  12) but  were wi thhe ld  when t h e  

sanc tua ry  was e s t a b l i s h e d .  A f i n a l  de te rmina t ion  t o  r e s t r i c t  o i l  

development i n  t h e  Channel ' Islands Sanctuary was made by NOAA (47 

Federa l  R e g i s t e r  18588, Apr i l  30, 1982). However, because marine --- - -- 
sanc tua ry  r e g u l a t i o n s  can  be suspended depending upon po l i cy  changes, 

o i l  development w i t h i n  t h e  sanc tua ry  could occur .  

%ace S h u t t l e .  There i s  a remote p o s s i b i l i t y  of adverse  impacts 

on t h e  Channel I s l a n d s '  marine r e sou rces  from Space S h u t t l e  f l i g h t s  

( s e e  Dickson 1978 and Sowls e t  a l .  1980). Some launches may leave  

from Vandenberg A i r  Force Base ; . t hese  and some r e t u r n  f l i g h t s  may have 

a t r a j e c t o r y  pa th  over  t h e  Channel I s l a n d s  (F igu re  14) (USAF 1978). 

The primary concern r e l a t i v e  t o  brown p e l i c a n s  is t h e  p o t e n t i a l  of 

breeding d i s t u r b a n c e  from s o n i c  booms ( p a r t i c u l a r l y  those  genera ted  by 

launches) .  Anacapa I s l a n d ,  however, w i l l  a p p a r e n t l y  on ly  be minimally 



a f f e c t e d  s i n c e  i t  l i e s  o u t s i d e  t h e  pr imary pathway of bo th  l aunches  

and r e t u r n s  (Cooper and J e h l  1980, J e h l  and Cooper 1980). Few d a t a  

a r e  a v a i l a b l e  on t h e  e f f e c t s  on w i l d l i f e  of s o n i c  booms of t h e  

~nagni t l lde  p o s s i b l e  from t h e  Space S h u t t l e  l aunches  (Evans e t  a l .  

1979);  hence,  i t  i s  d i f f i c u l t  t o  p r e d i c t  t h e  impacts .  Moni tor ing 

t h e s e  impacts  d u r i n g  space  s h u t t l e  o v e r f l i g h t s  w i l l  t h e r e f o r e  be 

e s s e n t i a l ,  wi th  m i t i g a t i n g  measures under taken  when nece s sa ry .  Ea r ly  

moni to r ing  is  e s s e n t i a l  so t h a t  any p o s s i b l e  f u t u r e  l o s s e s  can be 

a n t i c i p a t e d  and a v e r t e d .  

R e c r e a t i o n a l  F i s h e r i e s .  R e c r e a t i o n a l  f i s h i n g  can have d i r e c t  

e f f e c t s  on brown p e l i c a n s  p r i m a r i l y  th rough  p h y s i c a l  i n j u r y  caused by 

f i s h i n g  t a c k l e .  ' M o r t a l i t y  from t h i s  s o u r c e  is  r e l a t i v e l y  

i n s i g n i f i c a n t  t o  o v e r a l l  pop u l a t i on  dynamics, b u t  i t  can be a  

s i g n i f i c a n t  c ause  of i n j u r y ,  and i n  some c a s e s  m o r t a l i t y ,  t o  newly 

f l edged  p e l i c a n s  n e a r  co lony  sites d u r i n g  t h e  summer months when l a r g e  

numbers of migran t  and young of t h e  y e a r  a r e  p r e s e n t .  Newly f l edged  

p e l i c a n s  a r e  e s p e c i a l l y  s u s c e p t i b l e  because t hey  are  inexper ienced  i n  

g e t t i n g  food and r e a d i l y  f l o c k  around s p o r t  f i s h i n g  ( p a r t y )  b o a t s  t h a t  

r e g u l a r l y  anchor  n e a r  Anacapa and Los Coronados.' S ince  each i s l a n d  

group i s  r e l a t i v e l y  c l o s e  t o  t h e  mainland,  t h e r e  a r e  u s u a l l y  numerous 

s p o r t s  f i s h i n g  b o a t s  around t h e  i s l a n d s ,  e s p e c i a l l y  d u r i n g  t h e  summer. 

Live anchovies  a r e  u s u a l l y  used a s  b a i t  and f o r  "chumming" ( t h e  

use of l i v e  b a i t  t o  a t t r a c t  game f i s h ) .  The b a i t  a t t r a c t s  young 

p e l i c a n s  and they o f t e n  swallow b a i t e d  hooks o r  g e t  hooks embedded i n  



t h e i r  b i l l s  o r  pouches. In  some c a s e s ,  i f  c a r e  is  taken,  

s u p e r f i c i a l l y  embedded hooks can be removed without damage. However, 

i f  the hook i s  swallowed o r  i f  t h e r e  i s  s u b s t a n t i a l  i n j u r y  t o  the b i r d  

from hook removal, mor t a l i t y  is  l i k e l y .  Even r e l a t i v e l y  small t e a r s  

i n  a pouch, f o r  example, w i l l  h i n d e r  feeding  and dea th  from s t a r v a t i o n  

w i l l  l i k e l y  occur .  Pe l icans  may a l s o  become ensnared i n  monofilament 

f i s h i n g  l i n e  which can cause s e r i o u s  i n j u r y ,  impair  movement and 

f l i g h t  , prevent feeding,  and cause i n £  e c t i o n  from c u t s .  Entangled 

b i r d s  a l s o  g e n e r a l l y  d i e  from s t a r v a t i o n .  

People f i s h i n g  from p i e r s  o r  small  b o a t s  a l s o  occas iona l ly  hook 

pe l i cans ,  and i t  gene ra l ly  is more of a nuisance t o  f isherman than  a 

s e r i o u s  problem t o  pe l i cans .  There a r e  some popular  c o a s t a l  f i s h i n g  

a r e a s ,  however, where a high frequency of hooking p e l i c a n s  occur s  and 

i n j u r y  i s  common. The problem seems more pronounced n e a r  the  colony 

s i t e s  where young pe l i cans  a r e  usua l ly  more concent ra ted  and a r e  

a t t r a c t e d  t o  p a r t y  boa t s  by chumming. Because the  problem h a s  n o t  

been examined i n  depth it is d i f f i c u l t  t o  make a n  a c c u r a t e  assessment .  

Pas t  Conservat ion E f f o r t s  

The most s i g n i f i c a n t  "conservat ion measure" taken,  not only f o r  

t h e  brown p e l i c a n  but f o r  t h e  e n t i r e  southern  C a l i f o r n i a  marine 

environment, was the  c e s s a t i o n  of DDT discharges  i n t o  t h e  Los Angeles 

County sewage system i n  Apr i l  1970. Input of DiYT r e s idues  i n t o  t h e  

SCB has  dec l ined  sha rp ly  s ince  t h a t  t ime (Carry and Redner 1970, 



Redner and Payne 1971) .  With a  d e c r e a s e  i n  DDE l e v e l s ,  brown p e l i c a n  

r e p r o d u c t i v e  s u c c e s s  g r e a t 1  y  improved (Anderson e t  a1 . 1975, 1977).  

The d e s i g n a t i o n  of t h e  C a l i f o r n i a  brown p e l i c a n  a s  a n  endangered 

s p e c i e s  by both  t h e  S e c r e t a r y  of I n t e r i o r  and t h e  C a l i f o r n i a  F i s h  and 

Game Commission was l a r g e l y  r e s p o n s i b l e  f o r  most o t h e r  p r o t e c t i v e  

measures t a k e n  s i n c e  1969, d e s p i t e  t h e  l a c k  of a fo rmal  recovery  p l a n .  

There  was, however, n o  r e l a t i o n s h i p  between t h e  p e l i c a n ' s  endangered 

s t a t u s  and t h e  e l i m i n a t i o n  of  t h e  pr imary cause  of i t s  endangerment;  

t h e  d e c l i n e  of DDT r e s i d u e s  i n  t h e  SCB was independent  of t h e  

p e l i c a n ' s  s t a t u s .  An i m p o r t a n t  b e n e f i t  of  t h e  endangered s t a t u s  h a s  

been t h e  immense p u b l i c  i n t e r e s t  and sympathe t i c  a t t i t u d e s  concern ing  

t h e  " p l i g h t  of  t h e  p e l i c a n " .  The g e n e r a l  p u b l i c  is l a r g e l y  aware of 

t h e  DDT-re1 a t e d  r e p r o d u c t i v e  f a i l u r e s ,  and because  so many people  

a l o n g  t h e  C a l i f o r n i a  c o a s t  s e e  and e n j o y  brown p e l i c a n s ,  t h e y  have 

become a p o p u l a r  w i l d l i f e  r e s o u r c e  and one  of t h e  symbols of a n  

i n c r e a s i n g  env i ronmenta l  awareness .  P u b l i c  a t t i t u d e  has  t h e r e f o r e  

played a  ve ry  i m p o r t a n t  r o l e  i n  t h e  p r o t e c t i o n  of p e l i c a n s .  

Endangered s t a t u s  a l s o  h a s  been b e n e f i c i a l  i n  p r o v i d i n g  p r o t e c t i o n  f o r  

e s s e n t i a l  p e l i c a n  h a b i t a t ,  which a l s o  a i d s  o t h e r  s p e c i e s  t h a t  would 

o t h e r w i s e  be u n p r o t e c t e d .  Endangered s t a t u s  h a s  a l s o  r e q u i r e d  

i n t e r a g e n c y  c o o p e r a t i o n  o n  p o t e n t i a l l y  c o n f l i c t i n g  c o n s e r v a t i o n  

problems. 



I n  t h i s  recovery p l an  w e  r e f e r  t o  and d i s c u s s  s eve ra l  types  of , 

r e fuges ,  s a n c t u a r i e s ,  and p r o t e c t i o n  a r e a s  i n  t h e  Anacapa a r e a  wi th  

vary ing  func t ions  and e x t e n t .  For  c l a r i f i c a t i o n ,  t h e s e  are summarized 

be low: 

1. Anacapa I s l a n d  Research Natura l  Area. --- ---- Located on  West 

Anacapa I s l a n d ,  t h i s  a r e a  was e s t a b l i s h e d  by t h e  NPS i n  1971 t o  

p r o t e c t  p e l i c a n  n e s t i n g  h a b i t a t  from human i n t r u s i o n  and 

d i s tu rbance .  

2. Anacapa I s l a n d  Ecologica l  Reserve. Th i s  i n c l u d e s  a  "brown 

p e l i c a n  f  l edging  a r e a "  o f f  sho re  from t h e  1979-1982 p e l i c a n  colony 

s i t e  on West Anacapa I s l a n d  seaward t o  20 fathoms (120 f t . )  i n  

depth  ( s ee  F igure  15);  i t  w a s  e s t a b l i s h e d  i n  1979 by t h e  

C a l i f o r n i a  F i sh  and Game Commission t o  prevent  s h o r e l i n e  and 

nearshore  sources  of d i s tu rbance  t o  breeding  p e l i c a n s  and t o  

provide p r o t e c t i o n  f o r  newly f ledged  p e l i c a n s  ( s e e  F igu re  15) .  

It is enforced  j o i n t l y  by DFG and NPS. 

3. Channel I s l a n d s  Marine Sanctuary.  Encompassing a  6-mile zone 
-.- 

around t h e  no r the rn  Channel I s l a n d s  and Santa  Barbara I s l a n d  ( s e e  

F igu re  12) .  t h i s  s anc tua ry  was c r e a t e d  i n  1980 by National 

Oceanic and Atmospheric Adminis t ra t ion  (NOAA); i t  r e g u l a t e s  

c e r t a i n  human a c t i v i t i e s  t h a t  may be p o t e n t i a l l y  damaging t o  t h e  



marine env i ronment .  I t  does  n o t  r e g u l a t e  t h e  n a t u r a l  r e sou rce s  

f o r  f i s h i n g ,  o r  r e c r e a t i o n a l  and s c i e n t i f i c  use  of t h e s e  w a t e r s .  

The Channel I s l a n d s  Nat iona l  Park j o i n t l y  a d m i n i s t e r s  t h i s  

s a n c t u a r y .  

A f t e r  t h e  1970 b r eed ing  s ea son  (when o n l y  one young w a s  f l edged  

from 550 n e s t i n g  a t t e m p t s ) ,  recommendations were made t o  t h e  NPS 

(Gress  1970) t o  p r o h i b i t  a1 l a c c e s s  t o  t h e  colony a r e a  on West Anacapa 

I s l a n d  (with  t he  e x c e p t i o n  of t h e  t i depoo l  a r e a s  a t  F renchy ' s  Cove) 

( s e e  F i g u r e  15) .  A s  a  r e s u l t ,  West Anacapa was dec l a r ed  a  "Research 

Natural  Area" t o  be c l o s e d  t o  t h e  p u b l i c .  Large permanent s i g n s  were 

posted on bo th  t h e  e a s t  and w e s t  ends  of West Anacapa p r o h i b i t i n g  

e n t r y .  NPS r a n g e r s  and DFG marine game wardens have been d i l i g e n t  

w i t h i n  t h e i r  c a p a c i t y  i n  e n f o r c i n g  t h e  c l o s u r e .  

The pub l i c  h a s  been well-informed of t h e  c l o s u r e  through n u m r o u s  

media announcements; t h e r e  have been few known v i o l a t i o n s  t o  d a t e .  To 

e n s u r e  a  d i s t u rbance - f r ee  environment ,  from 1971 through 1977 t h e r e  

were minimal r e s e a r c h  a c t i v i t i e s  on  West Anacapa, l i m i t e d  most ly  t o  

mon i to r i ng ,  d a t a  g a t h e r i n g  whi le  banding young, and c o l l e c t i n g  p e l i c a n  

m a t e r i a l s  f o r  a n a l y s e s  a t  t h e  end of each breed ing  season  ( s e e  

Anderson 1977). D e t a i l e d  and i n t e n s i v e  s t u d i e s  of b reed ing  b io logy  

and f eed ing  eco logy  of t h e  Anacapa p e l i c a n s  began i n  1978. T h i s  

r e s e a r c h  ha s  been conducted wi thout  i n t r u s i o n  i n t o  t h e  colony wh i l e  

p e l i c a n s  a r e  n e s t i n g ,  excep t  t o  band samples of young t h a t  a r e  4 t o  8  

weeks o l d .  



I n  1979 t h e  C a l i f o r n i a  F i s h  and Game Commission set  a s i d e  t h e  

Anacapa I s l a n d  Ecologica l  Reserve, which provided f o r  a "Brown Pe l i can  

Fledging Area" of f  sho re  West Anacapa (Cal i f o  r n i a  F i s h  and Came 

Commission 1981). The r e g u l a t i o n s  restrict a l l  boa t  and human 

a c t i v i t y  o f f s h o r e  a n  a r e a  t h a t  encompasses t h e  colony sites used by 

p e l i c a n s  i n  1979-1982 seaward t o  a  water depth  of 20 fathoms between 

1  January and 31 October (F igu re  15) .  The r e s t r i c t e d  a r e a  provides  a  

b u f f e r  zone between t h e  colony and t h e  sometimes i n t e n s e  commercial 

and r e c r e a t i o n a l  u se  of t h e s e  waters  ; i t  a l s o  p r o t e c t s  newly-f ledged 

young p e l i c a n s  t h a t  o f t e n  congregate  t h e r e  i n  l a r g e  numbers. 

I n i t i a l l y  (1979) t h e  c l o s u r e  was i n  e f f e c t  between 31 May and 31 J u l y .  

These d a t e s  were e s t a b l i s h e d  l a r g e l y  t o  p r o t e c t  f l e d g l i n g s  (a l though 

f l e d g i n g  can begin  i n  e a r l y  May and ex tend  t o  l a t e  October ,  depending 

on t h e  onse t  of b r eed ing ) .  As a  r e s u l t  of t h e  expanded breeding  

e f f o r t  i n  1979, t h e  c l o s u r e  d a t e s  were extended i n  1980 t o  t h e  per iod  

of 1  March through 31 Ju ly .  A1 though p r o t e c t i n g  newly-f ledged young 

i s  impor t an t ,  i t  i s  even more important  f o r  t h e  c l o s u r e  t o  be i n  

e f f e c t  a t  t h e  beginning of t h e  breeding  season  when p e l i c a n s  a r e  most 

s e n s i t i v e  t o  d i s t u r b a n c e  (FG and  DWA, f i e l d  n o t e s ) .  In  response  t o  

t h i s  need, t h e  c l o s u r e  d a t e s  were extended by t h e  C a l i f o r n i a  F i s h  and 

Game commission i n  September 1981 t o  inc lude  t h e  e n t i r e  pe r iod  of t i m e  

( 1  January through 31 October) when breeding p e l i c a n s  and unfledged 

young might be p re sen t  on Anacapa ( i . e . , from i n i t i a l  nes  t -bu i ld ing  t o  

l a s t  f l e d g i n g ) .  The new c l o s u r e  d a t e s  were e s t a b l i s h e d  by mandate 

( C a l i f o r n i a  Assembly B i l l  AB 1111) a s  p a r t  of a  s t r e a m l i n i n g  measure 

so t h a t  t h e  F i sh  and Game Commission would n o t  have t o  make d e c i s i o n s  



each y e a r  based on annual v a r i a b i l i t y  o r  t h e  t iming  of p e l i c a n  

h recd ing  ( o n s e t  of b reed ing  has  v a r i e d  from e a r l y  January  t o  mid-May; 

s c e  F i g u r e  9 ) .  In a c t u a l  p r a c t i c e ,  t h e  c l o s u r e  w i l l  p robab ly  be 

txnforced w i t h i n  t h e  new c l o s u r e  d a t e s  o n l y  when p e l i c a n s  a r e  p r e s e n t  

i n  t h e  b r e e d i n g  c o l o n i e s .  The d e s i g n a t i o n  of t h i s  p r o t e c t i o n  zone a s  

a  " f l e d g i n g  a r e a "  needs  . t o  be r e d e f i n e d  bo th  i n  name and c o n c e p t .  

I n  p r i n c i p a l ,  t h e  c l o s u r e  a s  i t  e x i s t s  p r o v i d e s  n e c e s s a r y  

p r o t e c t i o n  f o r  e s s e n t i a l  h a b i t a t  of b reed ing  p e l i c a n s ,  bu t  t h e  

r i g i d i t y  of t h e  b o u n d a r i e s  do n o t  a 1  low f o r  na tu  ra l  year- to-year  

v a r i a b i l i t y  r e l a t i v e  t o  colony Locat ion.  P e l i c a n s  do not  a lways  

u t i l i z e  t h e  same a r e a s  f o r  n e s t i n g  o n  West Anacapa each y e a r .  These 

a r e a s ,  t h e r e f o r e ,  cannot  be a c c u r a t e l y  de te rmined  from one y e a r  t o  t h e  

n e x t .  l ~ c a t i o n s  of colony s i t e s  o n  West Anacapa from 1970 through 

1981 a r e  shown i n  F i g u r e  16; n e s t  s i t e s  can  he l o c a t e d  anywhere w i t h i n  

t h i s  a r e a  where s u i t a b l e  c o n d i t i o n s  e x i s t .  Fur the rmore ,  d u r i n g  any 

g i v e n  y e a r ,  v a r i o u s  sub-colonies  may o c c u r  a t  widespread l o c a t i o n s  

( s e e  e s p e c i a l  l y  t h e  sub-colony Loca t ions  o f  1970 and  1978 i n  F i g u r e  

1 5 ) .  It i s  no t  c l e a r  why p e l i c a n s  s h i f t  s i t e  l o c a t i o n s .  E c t o p a r a s i t e  

avo idance  h a s  been  c i t e d  a s  a  p o s s i b l e  e x p l a n a t i o n  ( s e e  King e t  a l .  

1977a and b ,  n u f f y  1980) ,  but  o b s e r v a t i o n s  t h u s  f a r  do n o t  i n d i c a t e  

t h i s  t o  be a n  i m p o r t a n t  f a c t o r  on Anacapa (P .R .  K e l l y ,  p e r s .  cornm.). 

There is a  presumption i n  t h e  r e g u l a t i o n  t h a t  t h e  colony w i l l  a lways 

be l o c a t e d  w i t h i n  t h e  p r e s e n t  c l o s u r e  ( d e l i n e a t e d  i n  F i g u r e  1 5 ) .  By 

c o i n c i d e n c e  t h e  1979-1982 colony s i t e s  were Located w i t h i n  t h e s e  

b o u n d a r i e s ;  however, c o l o n y  o r  sub-col ony s i t e s  wi l l .  l i k e 1  y  be l o c a t e d  

e l  sewliere i n  t h e  f u t u r e .  



Management recomrnenda t i o n s  f o r  t h e  p r o t e c t  i o n  of pel i c a n  n e s t i n g  

and fo rag ing  a r e a s  on and about  Anacapa I s l a n d  were developed f o r  t h e  

NPS i n  1980 (Gress  1980). Re l a t i ve  t o  t h e s e  recommendations, t h e  NPS 

h a s  cont inued  t o  p r o t e c t  p e l i c a n  breeding  a r e a s ,  but measures proposed 

t o  e s t a b l i s h  a  b roade r  o f f  sho re  p r o t e c t  i o n  a r e a  sur rounding  Anacapa 

I s l a n d  t o  p r o t e c t  fo r ag ing  a r e a s  and food s u p p l i e s  were n o t  

implemented. Because t he  recommendations p e r t a i n i n g  t o  p r o t e c t  i o n  of 

o f f s h o r e  zones r e q u i r e  i n t e r agency  agreement and coope ra t i on ,  t h e  NPS 

c a n  on ly  i n i t i a t e  and c o o r d i n a t e  such a c t i o n s .  There has  been l i t t l e  

suppor t  f o r  t h i s  recommendation by o t h e r  agenc i e s ,  p r i m a r i l y  because 

t h e r e  a r e  few d a t a  t o  s u b s t a n t i a t e  t h e  importance of t h e s e  wa te r s  t o  

breeding brown p e l i c a n s ;  fur thermore ,  t h i s  a r e a  i s  h e a v i l y  u t i l i z e d  by 

both  commercial and r e c r e a t i o n a l  i n t e r e s t s .  Consequent1 y,  no a c t  i o n  

was taken  t o  e s t a b l i s h  a  broader  o f f s h o r e  p r o t e c t i v e  zone. The 

Channel I s l a n d s  Nat iona l  Park Natura l  and Cul t u  r a l  Resource Management 

Plan (NPS 1980) c o n t a i n s  a  number of recommendations t o  p r o t e c t  brown 

p e l i c a n s .  The most impor tan t  a r e :  con t inue  p r o t e c t i o n  of p e l i c a n  

colony sites from human d i s tu rbance ,  con t inue  coope ra t i ve  e f f o r t s  with 

DFG i n  main ta in ing  and en fo rc ing  t h e  Anacapa I s l a n d  Ecologica l  Reserve 

pel  i c an  c l o s u r e ,  e s t a b l i s h  r e s t r i c t e d  a i r s p a c e  c o r r i d o r s ,  p r o h i b i t  

a c c e s s  t o  e s s e n t  i a l  r o o s t i n g  h a b i t a t ,  and encourage coope ra t i ve  

agreements with o t h e r  agenc i e s  wi th  r ega rd  t o  management and r e s e a r c h  

a c t i v i t i e s  i n  a d j a c e n t  wa te r s .  



The Channel I s l a n d s  Marine S a n c t u a r y  was c r e a t e d  i n  1980 by t h e  

Nat ional  Occangraphic  and Atmospher ic  A d m i n i s t r a t i o n  under  t h e  Marine 

P r o t e c t  i o n ,  Research and S a n c t u a r i e s  Act of 1972. The s a n c t u a r y  was 

e s t a b l i s h e d  t o  p r e s e r v e  t h e  mar ine  r e s o u r c e s  of  t h e  w a t e r s  s u r r o u n d i n g  

t h e  n o r t h e r n  Channel I s l a n d s  and S a n t a  Barbara  I s l a n d  e x t e n d i n g  6  

n a u t i c a l  m i l e s  o f f s h o r e  ( s e e  F i g u r e  1 2 ) .  Although i t  r e g u l a t e s  

p o t e n t  i a l  1 y  damaging human-rela ted  a c t i v i t i e s ,  such a s  s e a  bed 

c o n s t r u c t i o n ,  o i l  and minera l  e x t r a c t i o n ,  dumping of  c o n t a m i n a n t s ,  

a i r c r a f t  i n t r u s i o n ,  and t h e  o p e r a t i o n  of commercial v e s s e l s  ( e x c l u d i n g  

commercial f i s h i n g ,  k e l p ,  r e s e a r c h ,  and s p o r t s  f i s h e r y  v e s s e l  s )  , i t  

d o e s  no t  p r e v e n t  o f f s h o r e  s o u r c e s  oE d i s t u r b a n c e  from t h e  s u r f a c e ,  n o r  

does  i t  o f f e r  p r o t e c t i o n  f o r  l o c a l  ( i . e .  n e a r  t h e  b r e e d i n g  c o l o n y )  

food r e s o u r c e s .  

Concep tua l  1  y  , t h e  s a n c t u a r y  p r o v i d e s  a  6-mile " o i l  p r o t e c t  i o n  

zone" w i  t h i n  which new petrol.eum o p e r a t i o n s  a r e  p r o h i b i t e d ,  b u t  i t  h a s  

l i t t l e  e f f e c t  o n  devel.opment of t h e  few e x i s t i n g  l e a s e s  w i t h i n  

s a n c t u a r y  b o u n d a r i e s  (NOAA 1980).  I n  t h e  e v e n t  o f  a n  o i l  s p i l l  ( f rom 

e i t h e r  t a n k e r s  o r  p l a t f o r m s ) ,  t h i s  b u f f e r  zone presumably would 

p r o v i d e  t ime and d i s t a n c e  f o r  break-up of  o i l  d i s c h a r g e s  b e f o r e  

reacl l ing n e a r s  h o r e  communi t ies ,  a s  we1 1  as i n c r e a s e  a v a i l a b l e  r e s p o n s e  

t ime  f o r  a t - s e a  c lean-up and o i l  s p i l l  c o n t a i n m e n t .  The 6-mile zone 

wo111 d a1 s o  p r o v i d e  enough d i s t a n c e  t o  r e d u c e  v i s u a l  and a c o u s t i c  

d i s t u r b a n c e s  oE pe t ro leum development which may a f f e c t  marine w i l d l i f e  

and t h e  a e s t h e t i c  q u a l i t i e s  of t h e  i s l a n d  (NOAA 1980) .  Although 

Na t iona l  k h r i n e  S a n c t u a r y  R e g u l a t i o n s  p r o h i b i t  new hydrocarbon 



7 1  

a c t i v i t i e s  w i t h i n  t h e  s anc tua ry  t h e s e  r e g u l a t i o n s  were temporar i l  y 

suspended i n  1981. However, fo l lowing  t h e  development and review o f  

a n  economic impact r e p o r t ,  t h e  r e g u l a t i o n s  a r e  a g a i n  i n  f o r c e .  

Pending review of t h e  d e s i r a b i l i t y  of con t inu ing  t h e  r e g u l a t i o n s ,  they  

could  aga in  be suspended a t  a  l a t e r  d a t e .  

Marine s anc tua ry  r e g u l a t i o n s  a l low cargo-carrying v e s s e l s ,  

i nc lud ing  o i l  t a n k e r s ,  t o  o p e r a t e  t o  w i t h i n  one n a u t i c a l  m i l e  of t h e  

i s l a n d .  While most cargo v e s s e l s  g e n e r a l l y  s t a y  w i t h i n  t h e  p re sc r ibed  

s e a  l a n e s  i n  t h e  Santa  Barbara Channel, t h e i r  doing so  i s  no t  

mandatory ( t h e  southbound s e a  l a n e  v a r i e s  from 2.5 t o  3 .0  miles from 

Anacapa whi le  t h e  northbound s e a  l a n e  i s  about 5.5-6.0 m i l e s  away). 

Because of an  apparen t  g r e a t e r  p r o b a b i l i t y  of a  s p i l l  occu r r ing  from a  

t a n k e r  than  from a  p l a t fo rm (Bureau of Land Management Lease S a l e  No. 

68, Environmental Impact Statement  1981), t h e  p o s s i b i l i t y  of t a n k e r  

t r a f f i c  o u t s i d e  t h e  e s t a b l i s h e d  s e a  l a n e s  a s  c l o s e  a s  one m i l e  f;om 

Anacapa poses a  p o t e n t i a l  t h r e a t  t o  p e l i c a n s .  

A t  p r e s e n t ,  i t  is n o t  known how t h e  s anc tua ry  w i l l  e v e n t u a l l y  

a f f e c t  brown p e l i c a n s  and o t h e r  marine w i l d l i f e ,  bu t  i t  is hoped t h a t  

i t  w i l l  a t  l e a s t  h e l p  i n  prevent ing  a i r c r a f t  d i s t u r b a n c e s  and,  most 

impor t an t ly ,  t h a t  i t  w i l l  p r o t e c t  t h e  Anacapa colony from o i l  i n d u s t r y  

a c c i d e n t s .  I f ,  however, o i l  e x t r a c t  i o n  o r  increased  t anke r  t r a f f i c  

occurs  w i th in  t h e  s anc tua ry  boundar ies ,  much of t h e  va lue  of t h e  

s anc tua ry  t o  w i l d l i f e  r e sou rces  would be n u l l i f i e d .  



I n  summary. conse rva t ion  e f f o r t s  t aken  t o  d a t e  appear  t o  a s s u r e  

t h e  cont inued  long-term p r o t e c t i o n  of brown p e l i c a n  breeding s i tes  I n  

t hose  a r e a s  i n  which t h e  Nat ional  Park Se rv i ce  has  j u r i s d i c t i o n .  Th i s  

p r o t e c t i o n ,  however, does not  extend t o  Los Coronados o r  Scorpion 

Rock; b o t h  a r e a s  a r e  s u b j e c t  t o  human d i s t u r b a n c e .  More conse rva t ion  

e f f o r t s  a r e  needed f o r  p r o t e c t i o n  of brown p e l i c a n  food r e s o u r c e s ;  

t he se  must be g iven  high p r i o r i t y  i n  management p l ans .  E s s e n t i a l  

r o o s t i n g  a r e a s  a l s o  have l i t t l e  p r o t e c t i o n  o t h e r  than  i n c i d e n t a l  l y  

under o t h e r  a c t i o n s ,  even though USFWS recognizes  t h e  importance of 

endangered s t a t u s  i n  j u s t i f y i n g  p r o t e c t i o n  of  c o a s t a l  w i l d l i f e  h a b i t a t  

(USFWS 1980a).  Most r o o s t i n g  a r e a s  p e r t a i n i n g  s p e c i f  i c a l  l y  t o  

p e l i c a n s  a r e  s t i l l  i l l - d e f i n e d ,  but p e l i c a n  r o o s t s  a r e  most l i k e l y  

a r e a s  a l r e a d y  de f ined  a s  important  f o r  o t h e r  c o a s t a l  w i l d l i f e  s p e c i e s .  

This  recovery p l a n  w i l l  add re s s  each of t h e  above i s s u e s  and make 

recommendations acco rd ing ly .  The p l an  does n o t ,  of cou r se ,  i n i t i a t e  

t h e  recovery  e f f o r t ;  s t e p s  t aken  t o  p r o t e c t  t h i s  popula t ion  began i n  

1969. P r o t e c t i o n  of the  breeding  b i r d s  and t h e i r  ne s t i ng  grounds and 

t h e  e s t ab l i shmen t  of monitor ing programs f o r  both p o l l u t a n t s  and 

p e l i c a n  breeding  succes s  were e a r l y  accomplishments. There has  been 

c o n s i d e r a b l e  r e sea rch  e f f o r t  s i n c e  1969 i n v e s t i g a t i n g  and e l u c i d a t i n g  

p e l i c a n  problems, while  c o n t i n u a l l y  monitor ing i t s  s t a t u s .  Once 

r ep roduc t ion  began showing improvement and p o l l u t a n t s  no longer  

appeared t o  be t he  major f a c t o r  l i m i t i n g  p r o d u c t i v i t y ,  f u r t h e r  

r e sea rch  i n d i c a t e d  t h a t  v a r i a b l e  food s u p p l i e s  were a s s o c i a t e d  with 

f  l u c t a t i o n s  i n  p e l i c a n  p r o d u c t i v i t y .  Conservat ion of p e l i c a n  food 



~ ~ p p l  ies and p r o t e c t  i o n  of fo rag ing  and breeding  h a b i t a t  have l a r g e l y  

rep laced  DDTIpelican r e l a t i o n s h i p s ,  t h e  o r i g i n a l  cause  of 

endangerment, a s  t h e  focus of management measures t o  ensu re  recovery.  

For f u l l  recovery,  brown p e l i c a n s  must have adequate  food s u p p l i e s  bu t  

a l s o  must be allowed t o  n e s t ,  f eed ,  and r a i s e  t h e i r  young i n  a n  

undis turbed  environment. The i n t e n t  of  t h i s  p l a n .  t h e r e f o r e ,  is t o  

fo rma l i ze  p a s t  conse rva t ion  e f f o r t s  and p l ans  a l r e a d y  i n  e f f e c t ,  t o  

e s t a b l i s h  f u r t h e r  s t e p s  toward recovery ,  and t o  remove any t h r e a t s  on 

t h e  recovery i t s e l f .  



PART I1 

RECOVERY 

OBJECTIVES 

The primary o b j e c t i v e  of t he  C a l i f o r n i a  Brown P e l i c a n  Recovery Plan i s  

t o  r e s t o r e  and ma in t a in  s t a b l e ,  s e l f - s u s t a i n i n g  popu la t i ons  throughout  

t h e  subspec i e s '  range .  The accomplishment of t h i s  goa l  w i l l  r e q u i r e  

achievement of t h e  fo l lowing  c r i t e r i a  : 

1 )  Maintain e x i s t i n g  popula t ions  i n  Mexico. 

2 )  Assure long-term p r o t e c t i o n  of adequate  food s u p p l i e s  and 

e s s e n t i a l  n e s t i n g ,  r o o s t i n g  and of f sho re  h a b i t a t  throughout t h e  

range.  

3) Res tore  popu la t i on  s i z e  and p r o d u c t i v i t y  t o  s e l f - s u s t a i n i n g  

l e v e l s  i n  t h e  SCB (both Anacapa and Los Coronados). 

To f u l f i l l  3 ) ,  t h e  fo l lowing  s p e c i f i c  c r i t e r i a  should  be achieved f o r  

t he  SCB popula t ion  i n  a d d i t i o n  t o  1 )  and 2 ) ,  f o r  c o n s i d e r a t i o n  of 

r e c l a s s i f i c a t i o n  o r  d e l i s t i n g :  

( a )  When any 5-year mean p r o d u c t i v i t y  f o r  t h e  SCB popula t ion  

r eaches  a t  l e a s t  0.7 young f ledged  per  n e s t i n g  a t tempt  from a  

breeding popu la t i on  of a t  l e a s t  3000 p a i r s ,  t h e  C a l i f o r n i a  brown 

pe l i can  should be cons idered  f o r  r e c l a s s i f i c a t i o n  t o  t h r ea t ened  

s t a t u s .  



(b) When any 5-year mean p r o d u c t i v i t y  f o r  t h e  SCB popu la t i on  
) 

r eaches  a t  l e a s t  0.9 young f ledged  per  n e s t i n g  a t t e m p t  from a  

breeding  popu la t i on  of a t  l e a s t  3000 p a i r s ,  t h e  C a l i f o r n i a  brown 

p e l i c a n  should be cons idered  f o r  d e l i s t i n g .  

Thus, c o n s i d e r a t i o n  f o r  r e c l a s s i f i c a t i o n  t o  t h r ea t ened  s t a t u s  

would r e q u i r e  a  t o t a l  product i o n  averag ing  a t  l e a s t  2 100 f l e d g l i n g s  

p e r  y e a r  ove r  any f i v e  y e a r  pe r iod .  Cons idera t ion  f o r  d e l i s t i n g  would 

r e q u i r e  an average of a t  l e a s t  2700 f l e d g l i n g s  per  year  over  any f i v e  

I 
I 

yea r  pe r iod .  

A t t a i n i n g  t h e  above g o a l s  would probably be i n d i c a t i v e  of s t a b l e ,  

s e l f - s u s t a i n i n g  popu la t i ons  of  P. - o. c a l i f o r n i c u s  th roughout  i t s  

range.  A t  any p o i n t  t h a t  a d d i t i o n a l  popu la t i on  o r  r ep roduc t ive  d a t a  

1 I become a v a i l a b l e  t o  f u r t h e r  r e f i n e  t h e  estimates upon which t h e s e  

c r i t e r i a  a r e  based,  t h e  c r i t e r i a  can be a d j u s t e d .  It can  be s e e n  from 

Table  2 t h a t  SCB popu la t i ons  are approaching t h e s e  c r i t e r i a .  

S p e c i f i c  c r i t e r i a  regard ing  popu la t i on  performance i n d i c a t i v e  of 

I I  recovery" a r e  d i f f i c u l t  t o  p r e c i s e l y  i d e n t i f y  because of i n h e r e n t  

v a r i a b i l i t y .  Natura l  h i s t o r y  d a t a  (such a s  p r o d u c t i v i t y ,  b reed ing  

popula t ion  s i z e ,  and number of young f ledged)  p re sc r ibed  a s  recovery  

g o a l s  a r e  none the l e s s  important  t o  e s t i m a t e  because of t h e i r  u s e  by 

r e s o u r c e  managers, bu t  i t  must be emphasized t h a t  t h e s e  d a t a  can o n l y  

be approximations . The development of more s p e c i f i c  management 

c r i t e r i a  (based on models developed from f i e l d  d a t a )  t o  b e t t e r  a s s e s s  

brown p e l i c a n  popu la t i ons  and breeding  performances,  and c o n t i n u a l  
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mon i to r i~ lg  n e c e s s a r i l y  accompany any d e c i s i o n s  based on t h e  above 

c r i t e r i a .  Populat ion monitoring can be extended t o  o t h e r  s e a b i r d  

s p e c i e s  sirnul t aneous ly ,  p a r t i c u l a r l y  i n .  t h e  SCB. Because many s e a b i r d  

popula t ions  a r e  s eve re ly  reduced from h i s t o r i c a l  numbers i n  t h e  SCB 

(Hunt e t  a l .  1979, 1980),  t h e  conse rva t ion  of t he  C a l i f o r n i a  brown 

pe l i can  i s  important  t o  t h e  conse rva t ion  of marine av i fauna  i n  

gene ra l .  

To main ta in  s e l f - s u s t a i n i n g  popu la t i ons ,  brown p e l i c a n s  need a n  

undis turbed  breeding a r e a ,  ample food s u p p l i e s ,  a  po l lu t i on - f r ee  

environment and adequate  roos t i ng  a r e a s .  To r e s t o r e  and main ta in  t h e  

SCB popu la t i on ,  each of t h e s e  l i m i t i n g  f a c t o r s  must be addressed.  

Hab i t a t  p r o t e c t i o n ,  i nc lud ing  both  n e s t i n g  and forag ing  h a b i t a t ,  and 

conse rva t ion  of food r e s o u r c e s  a r e  e s s e n t i a l .  Although v a r i a b i l i t y  i n  

food is probably t h e  major l i m i t i n g  f a c t o r  of t he  C a l i f o r n i a  brown 

p e l i c a n ,  food s u p p l i e s  have no formal p r o t e c t i o n  o t h e r  than  t h e  

e s t ab l i shmen t  of a  "forage reserve"  under t h e  Northern Anchovy Fishery  

Management Plan. 

In  complex ecosystems food r e sou rces  a r e  d i f f i c u l t  t o  i d e n t i f y ,  

l e t  a l o n e  manage. One of t h e  g r e a t e s t  problems i n  brown pe l i can  

management now i s  the  l ack  of p r e c i s e  d a t a  on food and feed ing  ecology 

( s t u d i e s  a r e  i n  p rog re s s ) .  P ro t ec t i on  of food s u p p l i e s  i s  much m r e  

d i f f i c u l t  and complex than a f f o r d i n g  p r o t e c t i o n  t o  n e s t i n g  s i t e s ;  t h e  

l a t t e r  i s  a  f a i r l y  s t r a i g h t  forward t a s k  and t h e  cou r se  of a c t i o n  

recommended i n  most management p lans .  The problems a r e  manifold:  how 

does one p r o t e c t  a  mobile food source?  How does one e s t a b l i s h  
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management p o l i c i e s  f o r  p e l i c a n s  when few r e l a t e d  d a t a  e x i s t  from t h e  

f i s h e r y ?  How does one r e c o n c i l e  economic f a c t o r s  of t h e  f i s h e r y  with 

b i o l o g i c a l  n e c e s s i t i e s  of an endangered s p e c i e s  t o  t h e  a g e n c i e s  

charged with managing t h e  f i s h e r y ?  Th i s  component of t he  recovery  

p l an  is the  most d i f f i c u l t  t o  d e a l  w i th ,  y e t  from the  p e l i c a n  

point-of-view i t  is  perhaps t h e  most c r i t i c a l .  

Data showing cause-and-effect r e l a t i o n s h i p s  of marine b i r d s  and 

mammals with t h e i r  food r e sou rces  a r e  g e n e r a l l y  few and ex t remely  

d i f f i c u l t  t o  o b t a i n ,  and because of t h i s ,  r e l a t i o n s h i p s  t o  commercial 

f i s h e r i e s  cannot e a s i l y  be determined. Thus, based p r imar i l y  on t h e  

" p o t e n t i a l "  of a  nega t ive  environmental  impact occu r r ing ,  a g e n c i e s  

managing the  f i s h e r i e s  a r e  r e l u c t a n t  t o  e s t a b l i s h  p o l i c i e s  t h a t  may 

f u r t h e r  r e s t r i c t  h a r v e s t s  of commercially v a l u a b l e  f i s h .  Despi te  

cons ide rab l e  r e sea rch  e f f o r t ,  i t  is o f t e n  d i f f i c u l t  t o  g ive  s p e c i f i c  

in format ion  o r  d a t a  t o  j u s t i f y  recommendations o r  t o  show t h a t  c e r t a i n  

a c t i o n s  may adve r se ly  a f f e c t  a  s p e c i e s  and/or  i t s  h a b i t a t .  The d a t a  

r equ i r ed  t o  g ive  t h e s e  p r e c i s e  answers may never  become a v a i l a b l e .  

Yet, i f  C a l i f o r n i a  brown p e l i c a n  popula t ions  a r e  t o  be m i n t a i n e d ,  

d e c i s i o n s  must be made on t h e  b e s t  d a t a  a v a i l a b l e .  Thus, a  more 

conse rva t ive  approach favor ing  t h e  p e l i c a n s  should be taken  i n  a r e a s  

where t h e  in format ion  i s  imprec ise  and open t o  i n t e r p r e t a t i o n .  

It is doub t fu l  t h a t  p e l i c a n s  can be induced t o  i n c r e a s e  t h e i r  

popu la t i on  s i z e  o r  t o  improve p r o d u c t i v i t y  over  t h a t  which 

environmental  c o n d i t i o n s  would a l low.  I f  c o n d i t i o n s  a r e  r i g h t ,  

p e l i c a n s  w i l l  r e e s t a b l i s h  themselves  a t  former colony sites. These 



c o n d i t i o n s  i n c l u d e  r e c e n t n e s s  of p a s t  n e s t i n g ,  n e a r b y  a v a i l a h i l i  t y  of 

food,  t h e  h a b i t u a l  use OF t h e  a r e a  a s  a  r o o s t ,  arid Freedom from 

d i s t u r b a n c e  and p r e d a t i o n .  There  i s  no  p r e s e n t  n e e d ,  t h e r e f o r e ,  f o r  

h a b i t a t  r e h a b i l i t a t i o n  o r  r e e s t a b l i s h m e n t  of former  c o l o n i e s  th rough  

p r o p a g a t i o n  programs such a s  r e s t o c k i n g  and c a p t i v e  b r e e d i n g .  I f  

h a b i t a t  and food s u p p l i e s  a r e  managed p r o p e r l y ,  brown p e l i c a n s  a r e  

q u i t e  c a p a b l e  of making i t  on t h e i r  own. 
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CAL IFOKNIA BROWN PELICAN RECOVEKY PLAN STEP-DOWN OUTLINE 

08 JECTIVE: To r e s t o r e  and m i n t a i n  s t a b l e ,  s e l f - s u s t a i n i n g  

popula t ions  of t h e  C a l i f o r n i a  brown p e l i c a n  throughout  i t s  range by: 

1 )  main ta in ing  e x i s t i n g  popu la t i ons  i n  Mexico; 2) a s s u r i n g  long-term 

p r o t e c t i o n  of adequate  food s u p p l i e s  and e s s e n t i a l  n e s t i n g  , r o o s t i n g  , 

and o f f s h o r e  h a b i t a t  throughout  t h e  range;  and 3) r e s t o r i n g  

popula t ion  s i z e  and p r o d u c t i v i t y  t o  a  s e l f - s u s t a i n i n g  l e v e l  i n  t h e  

Southern C a l i f o r n i a  Bight so  t h a t  t h e  subspec ies  can be d e l i s t e d .  

1. E s t a b l i s h  i n t e r n a t i o n a l  conse rva t ion  program wi th  t h e  Mexican 

government t o  p r o t e c t  brown pe l i can  popu la t i ons  and t h e i r  colony 

s i t e s  i n  Mexico. 

11. Develop and implement j o i n t  USFWS-Fauna S i l v e s t r e  management 

p l an  t o  p r o t e c t  Mexican p e l i c a n  popu la t i ons  and colony sites. 

111. Develop and implement a  p l an  t o  p r o t e c t  colony sites 

from human d i s tu rbance .  

112. Determine e s s e n t i a l  h a b i t a t  and provide p r o t e c t i o n .  

113. Develop and implement p lan  t o  provide p r o t e c t i o n  f o r  

post-breeding mig ran t s  o f f  U.S. c o a s t  and i n  Mexico. 
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114. Coord ina te  p r o t e c t  i o n  of p e l i c a n  food s u p p l i e s  i n  

Mexican w a t e r s  w i t h  o t h e r  Mexican a g e n c i e s .  

12. Encourage r e s e a r c h  and moni to r ing  programs of b r e e d i n g  

p o p u l a t i o n s  i n  Mexico by Mexican u n i v e r s i t i e s  and 

a u t h o r i t i e s .  

121. Cont inue b a s i c  r e s e a r c h  on p e l i c a n  b i o l o g y  i n  Gulf of 

C a l i f o r n i a .  

122. Cont inue banding and color-marking program. 

123. Develop and implement long-term moni to r ing  p l a n  f o r  

Medican p o p u l a t i o n s  and e s t a b l i s h  methodology f o r  

c o n s i s t e n t  m n i t o r i n g .  

1231. Moni tor  b r e e d i n g  and non-br eed ing  p e l i c a n s  t o  

a s s e s s  p o p u l a t i o n  s t a t u s .  

1232. Assess and moni to r  env i ronmenta l  impac t s  t h a t  

may a d v e r s e l y  a f f e c t  p e l i c a n  p o p u l a t i o n s .  

13. Develop and implement p l a n s  f o r  p u b l i c  i n f o r m a t i o n  and 

c o n s e r v a t i o n  e d u c a t i o n  i n  Mexico. 
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131.  Develop b i l i n g u a l  pamphlets and d i s t r i b u t e  t o  

f i shermen,  t o u r i s t s ,  and l o c a l  community. 

132. Study f e a s i b i l i t y  of e s t a b l i s h i n g  p u b l i c  viewing a r e a s  

of co lony  si tes on s e l e c t  i s l a n d s .  

133. Aid i n  d e s i g n ,  c o n s t r u c t i o n  and placement of b i l i n g u a l  

s i g n s  warning of presence of p e l i c a n  and s e a b i r d  

c o l o n i e s .  

14.  Promote and expand i n t e r n a t i o n a l  a s p e c t s  and agreements  f o r  

i s l a n d  conse rva t ion  programs through i n t e r n a t i o n a l  

conse rva t ion  o rgan iza t ions .  

15.  E s t a b l i s h  committee f o r  c o o r d i n a t i o n  of conse rva t ion  e f f o r t s  

i n  Mexico. 

16. Encourage Mexican government t o  manage f i s h e r y  r e s o u r c e s  t o  

e n s u r e  a v a i l a b i l i t y  of prey ( s e e  a l s o  1 1 4 ) .  

2 .  Maintain s e l f - s u s t a i n i n g  brown p e l i c a n  breeding  popu la t i ons  i n  t h e  

Southern C a l i f o r n i a  Bight i nc lud ing  nor thwes te rn  Baja C a l i f o r n i a  

c o a s t  . 

2  1.  Prevent human d i s tu rbance  and i n t e r f e r e n c e  a t  colony s i t e s .  



211. P r o t e c t  co lony  s i t e  on Anacapa I s l a n d .  

2111. Con t inue  r e s t r i c t i o n  of human a c c e s s  t o  West 

Anacapa d u r i n g  p e l i c a n  b r e e d i n g  s e a s o n ,  

i n c l u d i n g  r e s e a r c h - r e l a t e d  a c t i v i t i e s  and 

n o n - s c i e n t i f i c  v i s i t a t i o n .  

2112. Con t inue  o f f s h o r e  p r o t e c t i o n  of w a t e r s  from 

co lony  s i t e  seaward t o  20 fa thoms  d e p t h .  

21 12 1. E v a l u a t e  and r e v i s e  c u r r e n t  r e g u l a t i o n s  as 

w r i t t e n  i n  T i t l e  14,  C a l i f o r n i a  A d m i n i s t r a t i v e  

Code, p e r t a i n i n g  t o  f l e d g i n g  zone c l o s u r e .  

21122. Develop e f f e c t i v e  means f o r  p a t r o l l i n g  

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

r ev iew.  

2 1 1 2 3 .  Develop and implement p u b l i c  i n f o r m a t i o n  

program t o  h e l p  e n s u r e  compl iance  wi th  

r e g u l a t i o n s .  



2113. R e s t r i c t  a i r s p a c e  under  3000 f e e t  e l e v a t i o n  over  

Anacapa I s l a n d  and one n a u t i c a l  mile  over  t h e  

waters around Anacapa . 

21131. Revise c u r r e n t  F i s h  and G a m e  Code and 

NOAA r e g u l a t i o n s .  

21132. Develop and implement p u b l i c  i n fo rma t ion  

program t o  h e l p  ensu re  compliance with 

r e g u l a t i o n s  . 

2114. D e l i n e a t e  e s s e n t i a l  h a b i t a t  f o r  b r eed ing .  

2 1  15. Study f e a s i b i l i t y  of r e q u i r i n g  cargo-carrying 

v e s s e l s  t o  o p e r a t e  on ly  i n  e s t a b l i s h e d  s e a  l a n e s  

w i th in  t h e  Channel I s l a n d s  Marine Sanctuary.  

212. Encourage Mexican government t o  g r a n t  s a n c t u a r y  s t a t u s  

t o  Los Coronados. 

213. Develop cont ingency p l a n s  t o  p r o t e c t  i n f r e q u e n t l y  used 

h i s t o r i c a l  colony s i tes  a s  n e s t i n g  o c c u r s .  



2 1 4 .  Affortl p r o t e c t  ion t o  Scorpion Rock. 

214 1. Determine ownership of Scorpion Rock. 

2142. Secure Scorpion Rock o r  o therwise  a f f o r d  

p r o t e c t i o n .  

2143. R e s t r i c t  a cces s  and e n f o r c e  c l o s u r e .  

2144. Post  s i g n s .  

215. Develop and implement measures t o  minimize i n j u r y  t o  

forag ing  p e l i c a n s  r e s u l t i n g  from r e c r e a t i o n a l  f i s h i n g  

( s e e  a l s o  265). 

2151. Contact  boa t  o p e r a t o r s  t o  adv i se  them of methods 

t o  d i s p e r s e  p e l i c a n s ,  handle  hooked p e l i c a n s  and 

remove hooks and l i n e s .  

2152. Develop and d i s t r i b u t e  w r i t t e n  m a t e r i a l  t o  boat 

o p e r a t o r s  and i s s u e  p r e s s  r e l e a s e s  w i th  above 

i n f o r m t i o n .  

2153. Discourage chumming dur ing  summer months near  

t h e  colony s i t e s  when young p e l i c a n s  a r e  

p r e s e n t .  



22 .  P r o t e c t  p e l i c a n  food r e s o u r c e s  and feeding  h a b i t a t .  

221.  Determine o f f s h o r e  e s s e n t i a l  h a b i t a t .  

222.  Study f e a s i b i l i t y  of e s t a b l i s h i n g  a  one n a u t i c a l  mile  

p r o t e c t i o n  a r e a  surrounding Anacapa Is land t o  minimize 

impact of commerical f i s h e r i e s .  

223.  P r o t e c t  pe l i can  food s u p p l i e s .  

2231.  I n i t i a t e  Sec t ion  7 c o n s u l t a t i o n  w i t h  NMFS when 

r ev i sed  Anchovy Fishery  Management Plan becomes 

a v a i l a b l e  . 

2232.  Consider use  of anchovies  by brown p e l i c a n s  and 

o t h e r  marine w i l d l i f e  i n  r e v i s i o n  of AMP. 

22321.  Study f e a s i b i l i t y  of e s t a b l i s h i n g  a  

lower anchovy f i s h e r y  quota,  and modify 

i f  deemed necessary .  

22322.  Study f e a s i b i l i t y  of i n c r e a s i n g  anchovy 

fo rage  r e se rve .  
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223'3.  Develop c o n t  irlgency pLans f o r  pt' 1.ican 

u t i l i w  t i o n  of s a r d i n e s  and P a c i f i c  n i a c h r a l .  

2 2 3 4 .  Cons ide r  a p p o i n t i n g  a  mar ine  w i l d l i f e  

r e p r e s e n t a t i v e  t o  anchovy p l a n  development team 

and a d v i s o r y  p a n e l  of  P a c i f i c  F i s h e r y  Management 

Counc i l .  

2 2 4 .  Encourage e f f o r t s  f o r  i n t e r n a t i o n a l  c o o p e r a t i o n  w i t h  

Mexico on anchovy h a r v e s t  q u o t a s  and f i s h i n g  

r e g u l a t i o n s  through c o o p e r a t i v e  agreements .  

2 3 .  P r o t e c t  major  r o o s t i n g  a r e a s .  

2 3 1 .  I d e n t i f y  and a s s e s s  e s s e n t i a l  r o o s t i n g  s i t e s .  

2 3 2 .  Develop management p l a n  f o r  e a c h  e s s e n t i a l  s i t e .  

2 3 3 .  S e c u r e  and p r o t e c t  i m p o r t a n t  r o o s t i n g  s i t e s  as needed.  

2 3 4 .  Limi t  human a c c e s s  on p u b l i c  l a n d s  where needed.  

2 3 5 .  Determine e s s e n t i a l  h a b i t a t  f o r  r o o s t i n g  a r e a s .  

2 4 .  Monitor  p e l i c a n  p o p u l a t i o n  t o  d e t e r m i n e  s u c c e s s  of 

management, s t a t u s  of p o p u l a t i o n ,  and e n v i r o n m e n t a l  impac t s .  



241.  Develop and implement long-term moni tor ing  p l an  f o r  

C a l i f o r n i a  brown p e l i c a n  popula t ion  and e s t a b l i s h  

methodology f o r  c o n s i s t e n t -  moni tor ing .  

242 .  Conduct long-term monitor ing of SCB popula t ion .  

2421.  Continue annual  b reed ing  surveys  and de tennine  

annual  product i on .  

,2422.  Cont inue  . surveys  of non-breeding p e l i c a n s .  

243.  Monitor p e l i c a n  d i e t a r y  components. 

244.  Monitor environmental  impacts  t h a t  have p o t e n t i a l  t o  

a f f e c t  r ep roduc t ive  succes s .  

2441.  I s s u e  c o l l e c t i n g  pe rmi t s  f o r  monitor ing purposes  

on ly  a f t e r  d i s t u r b a n c e  and o t h e r  p o s s i b l e  

e f f e c t s  are c a r e f u l l y  eva lua ted  by involved 

agenc ies .  

2442.  Col l ec t  addled eggs and crushed e g g s h e l l s  

i n c i d e n t a l l y  a t  conculs ion  of breeding seasons ;  

c o l l e c t  f r e s h  eggs on ly  i f  d i s t u r b a n c e  t o  t h e  

colony has  a  low p r o b a b i l i t y  of s i g n i f i c a n t l y  

a f f e c t i n g  p r o d u c t i v i t y  . 



24421. Analyze f o r  o r g a n o c h l o r i n e  p o l l u t a n t s .  

24422. Determine e g g s h e l l  t h i c k n e s s e s .  

2443. Monitor exposure  of p e l i c a n s  t o  o i l .  

2444. Moni tor  impact of Space S h u t t l e  s o n i c  booms i f  

f l i g h t s  o v e r  Channel I s l a n d s  o c c u r .  

2445. M a i n t a i n  s u r v e i l l a n c e  f o r  o t h e r  p o t e n t i a l  

env i ronmenta l  problems which may a d v e r s e l y  

a f f e c t  p e l i c a n  p o p u l a t i o n s .  

25. Cont inue r e s e a r c h  programs t o  g a t h e r  i n f o r m a t i o n  f o r  

management and c o n s e r v a t i o n  of brown p e l i c a n  p o p u l a t i o n s .  

251. Cont inue r e s o u r c e  u t i l i z a t i o n  s t u d i e s  i n  t h e  Sou thern  

C a l i f o r n i a  B i g h t .  

251 1. Cont inue  s t u d i e s  of p e l i c a n  f e e d i n g  eco logy .  
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2512. Determine major p e l i c a n  fo rag ing  a r e a s  dur ing  

the  breeding  season.  

252. Continue s t u d i e s  i n v e s t i g a t i n g  pel ican/anchovy 

r e l a t i o n s h i p s .  

252 1. Continue examining po t e n t  i a l  impacts  of 

commercial f i s h e r i e s  on food a v a i l a b i l i t y  f o r  

p e l i c a n s .  

2522. Continue s t u d i e s  of r e l a t i o n s h i p s  between prey 

abundance and/or  a v a i l a b i l i t y  and pe l i can  

p r o d u c t i v i t y  . 

2523. Continue s t u d i e s  of p e l i c a n s  as i n d i c a t o r s  of 

f i s h e r y  s t o c k s .  

2524. Conduct s t u d i e s  of r e l a t i o n s h i p  of f i s h i n g  

a c t i v i t i e s  on f i s h  behavior  and subsequent  

e f f e c t  on prey a v a i l a b i l i t y  t o  p e l i c a n s .  

253. Conduct s t u d i e s  of popula t ion  estimates, g e n e t i c  

v a r i a t i o n ,  d i s e a s e ,  d i s t r i b u t i o n ,  and d a i l y  a c t i v i t i e s .  
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2 5 3 1 .  Conduct r o u t i n e  a e r i a l  and sh ipboard  su rveys  i n  

colony a r e a s  d u r i n g  breed ing  s ea son .  

2 5 3 2 .  Continue banding and color-marking program. 

2 5 3 3 .  Continue a n a l y s i s  of band s i g h t i n g s  and 

r e c o v e r i e s .  

2 5 3 4 .  Carry ou t  p l a n s  f o r  r a d i o t e l e m e t r y  s t u d i e s .  

2 5 3 5 .  Carry o u t  p l a n s  f o r  a  g e n e t i c  s t u d y .  

2 5 3 6 .  Develop assessment  t e chn iques  r e l a t i n g  p e l i c a n  

popu la t i ons  t o  c a r r y i n g  c a p a c i t y  and popu la t i on  

parameters .  

Conduct s h o r e l i n e  and /o r  a e r i a l  surveys  dur ing  

non-breeding per iod  a long  t h e  c o a s t s  of 

C a l i f o r n i a ,  Oregon and Washington. 

2 5 3 8 .  Carry  o u t  d i s e a s e  and p a r a s i t e  assessment  s t udy .  

I 



254.  Develop management models. 

2541.  Develop model t o  examine management 

a l t e r n a t i v e s  . 

2542.  Develop model of p e l i c a n  r ep roduc t ive  e f f o r t  and 

succes s .  

2543.  Develop model of forage  a v a i l a b i l i t y .  

2544. Develop i n t e g r a t e d  l i f e - h i s t o r y  model of brown 

p e l i c a n  popua l t i on  dynamics. 

2545.  Develop model r e l a t i n g  p e l i c a n  l i f e - h i s t o r y  

parameters  t o  oceanographic d a t a .  

255. E s t a b l i s h  adv i so ry  committee t o  c o o r d i n a t e  and 

recommend g u i d e l i n e s  f o r  r e sea rch ,  moni tor ing ,  and 

management a c t i v i t i e s  f o r  brown p e l i c a n s .  

26.  Conduct a  p u b l i c  in format ion  and conse rva t ion  educa t ion  

program. 

261. Develop educa t iona l  and i n t e r p r e t i v e  program. 

262. Provide c u r r e n t  in format ion  t o  news media. 
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263. Develop i n f o r m a t i o n  s h e e t s  and p o s t e r s  d e s c r i b i n g  

r e s t r i c t i o n s  and r e g u l a t i o n s  t o  p e l i c a n  b r e e d i n g  a r e a s  

and c l o s u r e s  t o  be pos ted  a n d / o r  handed o u t  a t  m a r i n a s  

and h a r b o r s  between S a n t a  Barbara  and San Diego. 

264. N o t i f y  commercial  u s e r s  of Waters  n e a r  c o l o n y  s i t e s  of 

r e s t r i c t i o n s  and c l o s u r e s  p e r t a i n i n g  t o  p e l i c a n s .  

265. Develop and d i s t r i b u t e  i n f o r m a t i o n  a d v i s i n g  s p o r t s  

f i s h i n g  b o a t  o p e r a t o r s  of methods t o  minimize  i n j u r y  t o  

p e l i c a n s  from r e c r e a t i o n a l  f i s h i n g  ( s e e  a l s o  

2151-2153). 

27. Enforce  e x i s t i n g  s t a t e  and f e d e r a l  r e g u l a t i o n s .  



Nar ra t i ve  

1. P r o t e c t  Pe l i can  Popula t ions  i n  Mexico 

The c e n t r a l  popu la t i ons  of t h e  C a l i f o r n i a  brown p e l i c a n  ( p r i m a r i l y  

i n  t h e  Gulf of C a l i f o r n i a  and southern  Baja C a l i f o r n i a )  have n o t  

experienced t h e  impacts  of massive and p e r s  is t e n t  reproduct  ive  

f a i l u r e s  and r e s u l t a n t  d e c l i n e s  t h a t  a f  f e c t e d  t h e  SCB popula t ions .  

There is l i t t l e  DDE contamina t ion  i n  t h i s  a r e a  and e g g s h e l l  t h inn ing  

is uncommon (Anderson 1972; DWA, unpublished d a t a ) .  One of t h e  

g r e a t e s t  t h r e a t s  t o  t h e s e  co lon ie s  is  d i s t u r b a n c e  from t o u r i s t s ,  

f ishermen,  b o a t e r s  and educa t iona l  groups. Colony s i tes  are g e n e r a l l y  

a c c e s s i b l e  by b o a t ,  and p r o d u c t i v i t y  i n  some h a s  been s i g n i f i c a n t l y  

reduced by human d i s t u r b a n c e  (Anderson and Kei th  1980; DWA, f i e l d  

n o t e s ) .  USFWS and Fauna S i l v e s t r e  should develop a j o i n t  management 

p l an  t o  p r o t e c t  t h e s e  c o l o n i e s  (1 ,  11,  111) .  Management p l a n s  a l s o  

need t o  a d d r e s s  t h e  de t e rmina t ion  of e s s e n t i a l  h a b i t a t  (112) and 

p r o t e c t i o n  of post-breeding migran ts  a long t h e  P a c i f i c  c o a s t  of t h e  

U.S. and Mexico (113) .  USFWS should a l s o  coo rd ina t e  p r o t e c t i o n  of 

p e l i c a n  food s u p p l i e s  i n  Mexican waters wi th  a p p r o p r i a t e  Mexican 

agenc i e s  (114) .  

Research and monitor ing programs of breeding  popu la t i ons  i n  Mexico 

by Mexican u n i v e r s i t i e s  and a u t h o r i t i e s  should be encouraged (12) ,  

i nc lud ing  a  c o n t i n u a t i o n  of non-di s t u r b i n g  s t u d i e s  on va r ious  a s p e c t s  
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I n t e r n a t  ivna l  agreements regard ing  i s l a n d  conscrva t i o n  programs 

should be promoted and expanded by i n t e r n a t i o n a l  conse rva t ion  

o rgan iza t ions  ( 14).  A committee comprising Mexican and U .  S. 

conse rva t ion  i n t e r e s t s  and e x p e r t i s e  should be e s t a b l i s h e d  t o  

i n i t i a t e ,  develop and coo rd ina t e  a c t i o n s  proposed f o r  t h e  p r o t e c t i o n  

of brown p e l i c a n s  and o t h e r  s e a b i r d s ,  t h e i r  h a b i t a t ,  and food 

r e sou rces  i n  Mexican waters  (15) .  Since t h e  ma jo r i t y  of P. o. - - 

c a l i f o r n i c u s  breed i n  Mexico, managing f i s h e r y  r e sou rces  t h e r e  t o  

a s s u r e  a v a i l a b i l i t y  of food t o  p e l i c a n s  should  be encouraged (16) .  

2. Maintain s e l f - s u s t a i n i n g  brown p e l i c a n  breeding  

p o p u l a t i o n s  i n  t h e  Southern C a l i f o r n i a  Bight  inc lud ing  

nor thwes te rn  Baja C a l i f o r n i a  Coast 

The fo l lowing  s t e p s  f o r  t h e  recovery of SCB popula t ions  a r e  

more s p e c i f i c  and d e t a i l e d  t h a n  those  o u t l i n e d  f o r  Mexico ( o t h e r  

t han  t h e  Mexican p o r t i o n  of t h e  SCB) . The reasons  a r e  mu l t i p l e :  

1 )  t h e  demonstrated immediate problems and t h e  need f o r  immediate 

recovery a r e  i n  t h e  SCB; 2 )  most of t h e  SCB i s  w i t h i n  U . S .  

a u t h o r i t y ;  3 )  conse rva t ion  and r e s e a r c h  programs a r e  a l r eady  

underway i n  t h e  U.S. p o r t i o n  of t h e  SCB; and 4 )  Mexican agenc i e s  

need t o  d e t a i l  t h e i r  own s p e c i f i c s  i n  Mexican wa te r s .  

Human d i s t u r b a n c e  and i n t e r f e r e n c e  a t  colony sites should  be 

prevented t o  h e l p  maximize r ep roduc t ive  success  (21) .  Such 

p r o t e c t i o n  should be a f fo rded  w e r y  colony s i te .  



I n  j u r i e s  t o  p e l i c a n s  from being hooked,  swsl Lowing b a i t e d  

hooks,  o r  becoming e n t a n g l e d  i n  monofi lament  f i s h i n g  Line used by 

s p o r t s  f i she rman  must be minimized ( 2 1 5 ) .  P e r s o n a l  c o n t a c t s  

s h o u l d  be made w i t h  p a r t y  b o a t  o p e r a t o r s  whenever p o s s i b l e  

a d v i s i n g  them of t h e  problems and p o s s i b l e  ways of d i s p e r s i n g  

p e l i c a n s  from a round  a  b o a t  ( such  a s  s p r a y i n g  w a t e r  from a  h o s e ) ;  

they  s h o u l d  a l s o  be i n s t r u c t e d  i n  how t o  h a n d l e  p e l i c a n s  t h a t  have 

been hooked and l e a s t  damaging methods of  removing hooks  and l i n e s  

(2151) .  I n d i v i d u a l s  on p a r t y  b o a t s  need t o  be a d v i s e d  of t h e s e  

methods by o p e r a t o r s .  Fishermen must be made aware t h a t  a  t o r n  

pouch o r  en tang lement  i n  monof i l a m e n t  l i n e  most  o f t e n  r e s u l t s  i n  

t h e  d e a t h  of t h e  b i r d .  News r e l e a s e s  s h o u l d  be i s s u e d  t o  t h e  

p r e s s  t o  b r i n g  p u b l i c  a t t e n t i o n  t o  t h i s  problem. W r i t t e n  m a t e r i a l  

c o n t a i n i n g  t h i s  i n f o r m a t i o n  shou ld  be deve loped  and d i s t r i b u t e d  t o  

a l l  p a r t y  b o a t  o p e r a t o r s  and pos ted  o r  lnade a v a i l a b l e  t o  t h e  

p u b l i c  a t  mar inas  and h a r b o r s  between S a n t a  B a r b a r a  and San Diego 

(2152) .  Newly f l e d g e d  p e l i c a n s  would be hooked f a r  Less 

f r e q u e n t l y  i n  c o l o n y  a r e a s  i f  they  were n o t  a t t r a c t e d  t o  p a r t y  

b o a t s  by chumming. T h i s  p r a c t i c e  s h o u l d  t h e r e f o r e  be s t r o n g l y  

d i s c o u r a g e d  n e a r  t h e  b r e e d i n g  c o l o n i e s  (Anacapa I s l a n d  i n  

p a r t i c u l a r )  d u r i n g  t h e  summer months when young p e l i c a n s  a r e  

u s u a l l y  p r e s e n t  i n  l a r g e  numbers (2153) .  

Anacapa I s l a n d .  The e s t a b l i s h m e n t  by NPS of West Anacap,a 

I s l a n d  a s  a  r e s e a r c h  n a t u r a l  a r e a  h a s  a s s u r e d  p r o t e c t i o n  f o r  t h e  

co lony  t h e r e  ( 2 1 1 ) .  The Channel I s l a n d s  N a t i o n a l  Pa rk  s t a f f  s i n c e  

1974 (when W .  H. Ehorn became s u p e r i n t e n d e n t )  h a s  t r e a t e d  West 
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Anacapa a s  a  w i lde rnes s  i s l a n d ,  i n  l a r g e  p a r t  t o  p r o t e c t  t h e  

i s l a n d  h a b i t a t  a s  we l l  a s  t h e  p e l i c a n s .  The r e s t r i c t i o n s  

p r o h i b i t i n g  a c c e s s  t o  t h e  colony a r e a  have been well-enforced . 
The closed a r e a  and c u r r e n t  NPS p o l i c i e s  t o  p r o t e c t  t h e  colony 

should be cont inued (2111).  I n  t h i s  r e g a r d ,  t h e  NPS i s  t o  be 

commended f o r  t he  p r o t e c t i o n  given t h e  Anacapa p e l i c a n  colony.  

Low-level c i v i l i a n  and m i l i t a r y  f l i g h t s  ove r  o r  n e a r  t h e  

Anacapa I s l and  p e l i c a n  colony a r e  f r equen t  and can cause 

d i s t u r b a n c e  t o  n e s t i n g  p e l i c a n s .  Ex i s t i ng  DFG r e g u l a t i o n s  ( F i s h  

and Game Code 10501.5) p r o h i b i t  o v e r f l i g h t s  below 1000 f e e t  

e l e v a t i o n  ove r  Anacapa, Channel I s l a n d s  Marine Sanctuary 

r e g u l a t i o n s  a l s o  p r o h i b i t  o v e r f l i g h t s  below 1000 f e e t  e l e v a t i o n  

w i t h i n  one n a u t i c a l  m i l e  over  t h e  waters  around Anacapa. These 

r e g u l a t i o n s ,  however, a r e  f r e q u e n t l y  v i o l a t e d .  Ai rspace  under  3000 

f e e t  e l e v a t i o n  over  Anacapa and a t  l e a s t  one n a u t i c a l  m i l e  ove r  

t h e  waters  around Anacapa should be cons idered  e s s e n t i a l  h a b i t a t  

and a l l  a i r c r a f t  p r o h i b i t e d ,  w i th  t h e  excep t ion  of r e scue  o r  o t h e r  

emergency o p e r a t i o n s ,  those  f l i g h t s  e s s e n t i a l  f o r  n a t i o n a l  

de fense ,  and NPS and m i l i t a r y  h e l i c o p t e r  l and ings  on Eas t  Anacapa 

(2113).  These excep t ions  noted above, whenever p o s s i b l e ,  should 

a l s o  avoid low f l i g h t  o r  f l i g h t  c l o s e  t o  t h e  p e l i c a n  colony on 

West Anacapa du r ing  t h e  n e s t i n g  season.  Except ions should a l s o  be 

made f o r  a e r i a l  surveys  needed t o  a s s e s s  t h e  p e l i c a n  popu la t i on ,  

but  t he se  f l i g h t s  should be approved by DFG and NPS and a l l  

e f f o r t s  made t o  minimize d i s t u r b a n c e  t o  breeding p e l i c a n s .  

Regula t ions  need b e t t e r  enforcement and known v i o l a t o r s  warned 
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and/ o r  p r o s e c u t e d .  Because West Anacapa i s  a  w i l d e r n e s s  is l .and,  

few persons  w i t n e s s  p o s s i b l e  v i o l a t i o n s ,  t h e r e b y  making i t  

d i f f i c u l t  t o  e n f o r c e  a i r s p a c e  r e s t r i c t  i o n s .  A p u b l i c  i n f o r m a t i o n  

campaign, t h e r e f o r e ,  i s  needed t o  i n f o r m  t h e  p u b l i c  ( p a r t i c u l a r l y  

p r i v a t e  p i l o t s  and t h e  m i l i t a r y )  of t h e  r e s t r i c t i o n s ,  t h e  

impor tance  of complicance,  and consequences  of non-compliance 

(21132) .  S e c t i o n  7 c o n s u l t a t i o n s  shou ld  be i n i t i a t e d  w i t h  t h e  

F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n  (FAA) and  t h e  m i l i t a r y  (U.S. Coast  

Guard and U .S . Navy) . The F i s h  and Game Code s h o u l d  be r e v i s e d  t o  

e x t e n d  t h e  r e s t r i c t e d  a i r s p a c e  over  Anacapa t o  3000 f e e t  

e l e v a t i o n ;  r e v i s i o n  would r e q u i r e  l e g i s l a t i v e  a c t i o n  (21131).  

NOAA i s  s i m i l a r l y  u rged  t o  ammend t h e i r  r e g u l a t i o n s  f o r  t h e  w a t e r s  

one n a u t i c a l  mi le  around Anacapa (21131).  The r e v i s e d  

r e s t r i c t i o n s  shou ld  t h e n  be d e s i g n a t e d  on c i v i l i a n  and m i l i t a r y  

f l i g h t  c h a r t s  (21131) .  It is i m p o r t a n t  t o  a l s o  n o t e  t h a t  

p e l i c a n s  and g u l l s  s o a r  over  t h e  n e s t i n g  i s l a n d s  i n  e x c e s s  of 

1000' a l t i t u d e  and pose  a  p o t e n t i a l  a i r c r a f t  c o l l i s i o n  h a z a r d .  

Cargo c a r r y i n g  v e s s e l s  can o p e r a t e  t o  w i t h i n  one n a u t i c a l  

m i l e  of any of t h e  Channel I s l a n d s  w i t h i n  t h e  Channel I s l a n d s  

Marine  Sanc tuary .  Because of t h e  t h r e a t  t o  p e l i c a n s  of a  

p o t e n t i a l  o i l  s p i l l  from t a n k e r s  t h i s  c l o s e  t o  t h e  i s l a n d s ,  ca rgo  

v e s s e l s  should  be r e q u i r e d  t o  o p e r a t e  o n l y  w i t h i n  t h e  e s t a b l i s h e d  

s e a  l a n e s  (2115) .  

Anacapa I s l a n d  E c o l o g i c a l  Reserve .  P r o t e c t i o n  of t h e  

o f f s h o r e  a r e a  a d j a c e n t  t o  t h e  Anacapa co lony  s i t e  s h o u l d  c o n t i n u e  

(2112) .  While t h e  b a s i c  i d e a  of a c l o s u r e  as p a r t  of t h e  Anacapa 
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1 I s l a n d  Ecologica l  Reserve i s  a good one and has  w r k e d  w e l l ,  t h e r e  
i 

needs t o  be more f l e x i b i l i t y  t o  account f o r  year ly  breeding 

i v a r i a t i o n s .  The r e g u l a t i o n s  a s  s t a t e d  i n  T i t l e  14, C a l i f o r n i a  

Adminis t ra t ive  Code ( C a l i f o r n i a  F ish  and Game Commission 1981) 

p e r t a i n i n g  t o  t h e  c l o s u r e  .boundaries a r e  i n  need of r e v i s i o n  

(21 121).  Seve ra l  a l t e r n a t i v e s  a r e  pos s ib l e :  1) Maintain t h e  

boundar ies  a s  p r e s e n t l y  w r i t t e n  i n  t h e  r e g u l a t i o n s  u n t i l  t h e  

colony s h i f t s  e lsewhere,  a t  which time t h e  c l o s u r e  boundaries  

would be redef ined  and new r e g u l a t i o n s  cons idered .  2) Extend t h e  

c l o s u r e  boundaries  t o  i nc lude  a l l  known n e s t i n g  s i t e s  ( a s  

d e l i n e a t e d  on F igure  17) and en fo rce  t h e  e n t i r e  a r e a  a s  a  

p r o t e c t i o n  zone du r ing  t h e  e s t a b l i s h e d  c l o s u r e  d a t e s ;  t h i s  would 

r e s u l t  i n  a  permanent c l o s u r e .  3 )  E s t a b l i s h  t h e  c l o s u r e  

boundar ies  a s  i n d i c a t e d  on F igure  17, recogniz ing  t h i s  a r e a  a s  one 

where p e l i c a n  n e s t i n g  can occur  anywhere. Once t h e  colony s i t e ( s )  

ha s  (have) been determined f o r  t h a t  p a r t i c u l a r  breeding season ,  

t h e  a c t u a l  c l o s u r e  would be set t o  i nc lude  only  t h e  a c t i v e  a r e a s .  

4)  The c l o s u r e  would be de f ined  each year  based on t h e  breeding 

a r e a  l o c a t i o n .  

None of t h e  a l t e r n a t i v e s  g iven  i s  a  completely s a t i s f a c t o r y  

s o l u t i o n  t o  p r o t e c t i n g  breeding p e l i c a n s  and t h e i r  h a b i t a t  on 

Anacapa whi le  s t i l l  a l lowing  m u l t i p l e  use  of t h e s e  waters .  Option 

1  is, of course ,  a  temporary, no-action a l t e r n a t i v e  t h a t  postpones 

a  d e c i s i o n  u n t i l  i t  becomes necessary  t o  a c t .  This  o p t i o n  works 

w e l l  a s  long a s  p e l i c a n s  con t inue  n e s t i n g  i n  t h e  same a r e a .  

Frequent u s e r s  of t h e s e  waters  have become f a m i l i a r  w i t h  t h e  
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r e g u l a t i o n s  a s  they now e x i s t .  O p t i o n  2 o f f e r s  t h e  b e s t  

p r o t e c t i o n  t o  p e l i c a n s ,  b u t  is  probab ly  unworkable and i m p r a c t i c a l  

because  of t h e  heavy r e c r e a t i o n a l  u s e  of t h e  w a t e r s  a l o n g  t h e  

n o r t h  s h o r e  of West Anacapa. T h i s  o p t i o n  would c r e a t e  a  permanent 

s a n c t u a r y  and c l o s e  o f f  a  wide a r e a  f o r  most of t h e  y e a r .  Because 

Opt ion  2 is h i g h l y  r e s t r i c t i v e  and would g r e a t l y  a f  f e c t  t h e  many 

u s e r s  of t h i s  a r e a ,  i t  would no doub t  be u n a c c e p t a b l e  t o  

r e c r e a t i o n a l  i n t e r e s t s ,  and would c a u s e  many enforcement  problems. 

Opt ion  3 ,  o r  some v a r i a t i o n ,  is  p r o b a b l y  t h e  b e s t  a l t e r n a t i v e  from 

t h e  most p r a c t i c a l  v i e w p o i n t .  It h a s  t h e  advan tage  of a l l o w i n g  

f l e x i b i l i t y  t o  t h e  a g e n c i e s ,  w h i l e  s t i l l  p e r m i t t i n g  r e c r e a t i o n a l  

u s e .  It s u f f e r s  from t h e  problem of n o t  knowing when t h e  p e l i c a n s  

w i l l  s t a r t  n e s t i n g ;  i f  they  n e s t e d  l a t e ,  t h e  problems of Opt ion  2 

would o c c u r .  Also,  when t h e  n a r r o w e r  b o u n d a r i e s  conforming t o  t h e  

c u r r e n t  y e a r ' s  co lony  s i t e  a r e  set ,  t h i s  c o u l d  l e a d  t o  c o n f u s i o n  

by t h e  p u b l i c  as t o  where t h e  a c t u a l  b o u n d a r i e s  a r e  l o c a t e d .  

Opt ion  4 c o u l d  i d e a l l y  be t h e  b e s t  s o l u t i o n ,  h u t  because  t h e  

c l o s u r e  b o u n d a r i e s  would have  t o  be de te rmined  and  approved by t h e  

F i s h  and Game Commission each y e a r ,  t h e  a d m i n i s t r a t i v e  p r o c e d u r e s  

a r e  such t h a t  a  c o n s i d e r a b l e  p e r i o d  of t i m e  c o u l d  e l a p s e  i n  which 

p e l i c a n s  would n o t  be p r o t e c t e d  b e f o r e  t h e  Commission cou ld  make a  

f i n a l  d e t e r m i n a t i o n .  There  is  a l s o  t h e  p o s s i b i l i t y  t h a t  t h e  

Commission would n o t  approve  a c l o s u r e  i n  some y e a r s .  In  Opt ion  4 

t h e  p o s s i b l e  ephemera l  n a t u r e  of  t h e  c l o s u r e ' s  b o u n d a r i e s  would no 

doub t  c r e a t e  much p u b l i c  c o n f u s i o n  and enforcement  d i f f i c u l t i e s .  
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Within  p r e s e n t  l e g a l  and a d m i n i s t r a t i v e  l i m i t a t i o n s  t h e s e  

o p t i o n s  appear  t o  be t h e  main a l t e r n a t i v e s  a v a i l a b l e ;  perhaps  

o t h e r ,  more workable s o l u t i o n s  a r e  p o s s i b l e  i f  s p e c i a l  

c o n s i d e r a t i o n  o r  e x c e p t i o n s  i n  c u r r e n t  p o l i c y  can be modif ied.  

These p o s s i b i l i t i e s  shou ld  be exp lo r ed  by t h e  a g e n c i e s .  Opt ion 3 ,  

a t  p r e s e n t ,  is  t h e  b e s t  a l t e r n a t i v e  and i s  t h e  cho i ce  of t h i s  

p l a n .  DFG needs  t o  c o n s i d e r  t h e  r a m i f i c a t i o n s  of each a l t e r n a t i v e  

and e s t a b l i s h  a workable formula i n  c o n s u l t a t i o n  wi th  USFWS and 

NPS. 

Because of t h e  d i f f i c u l t y  i n  de t e rmin ing  t h e  boundary of t h e  

c l o s u r e  by dep th ,  most u s e r s  of t h e s e  wate rs  a r e  u n c e r t a i n  where 

t h e  boundary of t h e  p r o t e c t i o n  zone l i e s  (most r e c r e a t i o n a l  

v e s s e l s  l a c k  f a thome te r s  t o  de te rmine  d e p t h ) .  The r e g u l a t i o n s  

shou ld  t h e r e f o r e  be r e v i s e d  t o  i n c l u d e  a n  approx imate  l i n e a r  

measure of t h e  d i s t a n c e  from t h e  s h o r e l i n e  t o  where t h e  water  

d e p t h  i s  20 fa thoms (21121).  

NPS r a n g e r s  and DFG marine game wardens a r e  r e s p o n s i b l e  f o r  

e n f o r c i n g  r e g u l a t i o n s  p r o t e c t i n g  brown p e l i c a n s ;  a p e r i o d i c  rev iew 

of enforcement  problems between t h e  a g e n c i e s  i s  needed f o r  more 

e f f e c t i v e  c o n t r o l  of enforcement  p rocedures  and t o  review 

d i f f i c u l t i e s  and problems encounte red  i n  enEorcing t h e  r e g u l a t i o n s  

(2  1122) . Enforcement pe r sonne l  need t o  be kep t  up-to-date 

r e g a r d i n g  t h e  s t a t u s  of t h e  p e l i c a n  p o p u l a t i o n  and recovery 

e E f o r t s .  
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More e f f e c t i v e  p u b l i c  i n f o r m a t i o n  programs a r e  needed s o  t h a t  

t h e  r e g u l a t i o n s  become p u b l i c  knowledge (21123) .  News r e l e a s e s  

s h o u l d  be s e n t  o u t  t o  t h e  media by DFG a n d / o r  NPS, n o t i f i c a t i o n s  

s e n t  t o  a l l  commercial o p e r a t o r s  of t h e s e  w a t e r s  (DFG), and 

r e g u l - a t i o n s  posted v i a  a t t r a c t i v e  p o s t e r s  a n d / o r  handouts  a t  

h a r b o r s  and m r i n a s  a l o n g  t h e  c o a s t  from S a n t a  Barbara  t o  San 

Diego (DFG). 

Other  Colony S i t e s  i n  C a l i f o r n i a .  F u t u r e  p o s s i b l e  b r e e d i n g  - 
e f f o r t s  o n  S a n t a  Barbara  I s l a n d  seem a s s u r e d  of r e c e i v i n g  adequa te  

p r o t e c t i o n  from t h e  NPS. Scorp ion  Rock, on t h e  o t h e r  hand,  i s  

e s s e n t i a l  h a b i t a t  and i s  i n  need of p r o t e c t i o n  (214) .  Ownership 

of t h e  i s l a n d  is u n c e r t a i n  and a c c e s s  i s  n o t  r e s t r i c t e d .  U n t i l  

r e c e n t l y ,  Scorpion Rock was assumed t o  be p r i v a t e l y  owned by 

M r .  P i e r  G h r e r i n i ,  owner of t h e  e a s t e r n  end of S a n t a  Cruz I s l a n d .  

llowever, t h e  i s l e t  may be S t a t e  of C a l i f o r n i a  p r o p e r t y  o r  i t  may 

be under  Bureau of Land Management j u r i s d i c t i o n .  The a r e a  i s  a  

popula r  one f o r  b o a t i n g ,  f i s h i n g  and d i v i n g ,  and is n e a r  a  

well-known anchorage ;  a c c e s s  t o  t h e  i s l a n d  i s  n o t  d i f f i c u l t ,  and 

people  have been s e e n  c l imbing  on i t .  I n  1974, M r .  G h r e r i n i  

c o o p e r a t e d  w i t h  DFG i n  p o s t i n g  t h e  i s l a n d ,  b u t  i n  subsequen t  y e a r s  

t h e  s i g n s  were v a n d a l i z e d  and d i s a p p e a r e d .  P e l i c a n s  have n o t  

n e s t e d  t h e r e  s i n c e  1975, and i n t e r e s t  i n  i t s  p r o t e c t i o n  a s  a  

b r e e d i n g  s i t e  h a s  waned. 
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Regard less  of ownership,  a c c e s s  t o  Scorpion Rock should be 

permanently r e s t r i c t e d  (2143) ,  bu t  r e s t r i c t i o n s  of t h e  water 

around t h e  i s l a n d  a r e  no t  recommended a t  t h i s  t i m e .  I f  t h e  i s l a n d  

could be kept  d i s t u r b a n c e - f r e e ,  p e l i c a n s  might breed t h e r e  once 

a g a i n .  Even w i t h  no p e l i c a n s  n e s t i n g  t h e r e ,  t h e  i s l a n d  i s  an 

important  r o o s t i n g  a r e a  f o r  p e l i c a n s  and o t h e r  s e a b i r d s  i n  both 

breeding and non-breeding pe r iods .  S ince  ownership i s  u n c e r t a i n ,  

i t  should be a s c e r t a i n e d  through a  t i t l e  s e a r c h  (2141) o r  some 

o t h e r  means. I f  i t  i s  determined t h a t  Scorp ion  Rock is S t a t e  

owned, DFG should t a k e  lead  r e s p o n s i b i l i t y  t o  ensu re  i t s  

p r o t e c t i o n  (214) .  I f  i t  is  F e d e r a l l y  owned, t h e  agenc i e s  involved 

should implement coope ra t i ve  agreements with DFG rega rd ing  i t s  

p r o t e c t i o n  (214).  I f  t h e  i s l e t  i s  p r i v a t e l y  owned, t h e  va r ious  

op t ions  a v a i l a b l e  t o  s e c u r e  i t  a s  a  permanent s anc tua ry  should be 

explored  (2142),  which i s  perhaps  t h e  s u r e s t  way of providing 

long-term r e l i a b l e  p r o t e c t i o n .  In  t h e  lat ter case ,  a  j o i n t  

ven tu re  between The Nature  Conservancy ( o p e r a t o r  of t h e  San ta  Cruz 

I s l a n d  P re se rve ) ,  NPS, and DFG would seem a p p r o p r i a t e  i n  

i n i t i a t i n g  s t e p s  t o  s e c u r e  t h e  proper ty .  A l t e r n a t i v e l y ,  s ecu r ing  

Scorpion Rock might be accomplished through a  long-term 

coope ra t i ve  agreement wi th  t h e  owner t o  r e s t r i c t  access .  NPS and 

DFG would have j o i n t  enforcement r e s p o n s i b i l i t i e s  (2 143).  Pos t ing  

I 

i wi th  prominent and more permanent s i g n s ,  such a s  t hose  used by t h e  
I 

NPS on West Anacapa I s l a n d ,  should be a  minimum s t e p  taken  t o  

p r o t e c t  t h e  i s l a n d  (2144).  



S i n c e  brown p e l i c a n  b r e e d i n g  i n  o t h e r  a r e a s  of s o u t h e r n  

C a l  i f o r n i a  i s  a r a r e  and u n p r e d i c t a b l e  e v e n t ,  g i v i n g  pe r m n e n t  

p r o t e c t i o n  t o  t h e s e  a r e a s  a t  t h i s  t ime i s  n o t  p r a c t i c a l .  Some 

former b reed ing  a r e a s ,  such a s  P r i n c e  I s l a n d ,  Middle Anacapa 

I s l a n d ,  and B i r d  Rock n e a r  P o i n t  Lobos, a r e  a l r e a d y  r e a s o n a b l y  

p r o t e c t e d  w i t h  p o l i c i e s  of r e s t r i c t e d  a c c e s s .  P r o t e c t i o n  f o r  

o t h e r  s e a b i r d  s p e c i e s  is  n o n e t h e l e s s  a n  e s s e n t i a l  agency 

r e s p o n s i b i l i t y ,  a l t h o u g h  no t  p a r t  of t h e  brown p e l i c a n  r e c o v e r y  

p l a n .  I f  i n f r e q u e n t l y  used c o l o n y  s i t e s  become a c t i v e  p e l i c a n  

n e s t i n g  a r e a s ,  ad hoc c o n t i n g e n c y  p l a n s  need t o  be deve loped  and 

p u t  i n t o  e f f e c t  w i t h o u t  d e l a y  ( t h e  f i r s t  few weeks of a  new 

b r e e d i n g  e f f o r t  a r e  t h e  most  c r i t i c a l  i n  t e r m s  of d i s t u r b a n c e ) ,  a s  

was t h e  c a s e  w i t h  t h e  S a n t a  Barbara  I s l a n d  co lony  i n  1980 ( 2 1 3 ) .  

Such c o o p e r a t i o n  is  p o s s i b l e  i n  t h e  Channel I s l a n d s  t h r o u g h  

e x i s t i n g  NPS and  DFG agreements .  I n  any c a s e ,  i f  t h e  a p p r o p r i a t e  

a g e n c i e s  t a k e  c o o p e r a t i v e  s t e p s  t o  a c q u i r e  a n d / o r  p r o t e c t  - a l l  

o f f s h o r e  s e a b i r d  n e s t i n g  and e s s e n t i a l  r o o s t i n g  s i t e s ,  p e l i c a n  

p r o t e c t i o n  would be g r e a t l y  enhanced.  

Los Coronados.  USFWS shou ld  i n i t i a t e  c o n t a c t  w i t h  Fauna 

S i l v e s t r e  i n  Mexico w i t h  r e g a r d  t o  g r a n t i n g  s a n c t u a r y  s t a t u s  and 

l i m i t i n g  human a c c e s s  t o  Los Coronados ( 2 1 2 ) ,  a l t h o u g h  t h i s  c o u l d  

be a  f u n c t i o n  of t h e  j o i n t  c o o r d i n a t i n g  commit tee  recommended 

p r e v i o u s l y  ( 1 5 ) .  Although t e c h n i c a l l y  Los Coronados a c c e s s  i s  

a l r e a d y  p r o h i b i t e d  f o r  r e a s o n s  o t h e r  t h a n  p e l i c a n  p r o t e c t i o n ,  t h e  I 

r e s t r i c t  i o n s  a r e  r a r e l y  e n f o r c e d  and c o l o n y  d i s t u r b a n c e s  have ' 



o c c u r r e d ,  i n c l u d i n g  t h e  p r e s e n c e  of s e a s o n a l  f i s h i n g  carnps on 

Coronado Nor te  s h o r e s .  The Mexican government h a s  c r e a t e d  i s l a l id  

w i l d l i f e  s a n c t u a r i e s  i n  t h e  Gulf of C a l i f o r n i a  ( s e e  Anderson and 

Kei th  1980) .  Expanding t h e  p r o c e s s  may be a l l  t h a t  i s  r e q u i r e d  t o  

p r o v i d e  a d e q u a t e  p r o t e c t  i o n  a t  Los Coronados,  bu t  t h e r e  h a s  been 

l i t t l e  a c t i o n  t o  d a t e .  P r o v i d i n g  p r o t e c t i o n  t o  Los Coronados i s  

c e r t a i n l y  as i m p o r t a n t  t o  t h e  SCB p e l i c a n  p o p u l a t i o n  a s  p r o t e c t i n g  

Anacapa. U n i v e r s i t y  g roups  i n  Ensenada,  La Paz, Maza t lan ,  

P u e r t o  V a l l a r t a  and Mexico C i t y  are p u r s u i n g  s t u d i e s  of and 

d e v e l o p i n g  c o n s e r v a t i o n  e f f o r t s  f o r  brown p e l i c a n s  and o t h e r  

s e a b i r d s .  There  w i l l  be a n  e v e n t u a l  need t o  c o n t a c t  and 

c o o r d i n a t e  t h i s  r e c o v e r y  p l a n  w i t h  o r g a n i z a t i o n s  and a g e n c i e s  i n  

Mexico (15). 

3 .  P r o t e c t  P e l i c a n  Food Resources  and Feeding H a b i t a t  ( 2 2 ) .  

The s t a t u s  of t h e  anchovy p o p u l a t i o n  i n  t h e  SCB i s  impor tan t  

t o  t h e  we l l -be ing  of t h e  SCB p e l i c a n  p o p u l a t i o n .  Food r e s o u r c e s  

have p robab ly  become t h e  brown p e l i c a n ' s  p r imary  l i m i t i n g  f a c t o r  

and shou ld  be p r o t e c t e d  (223) ;  i n  y e a r s  when a n c h o v i e s  a r e  more 

abundan t ,  p e l i c a n s  a p p e a r  t o  have h i g h e r  r e p r o d u c t i v e  performance.  

The needs  of brown p e l i c a n s  and o t h e r  mar ine  w i l d l i f e  shou ld  

s p e c i f i c a l l y  be c o n s i d e r e d  i n  t h e  r e v i s i o n  of t h e  anchovy 

management p l a n  (2232) .  I n  l i g h t  of heavy w i l d l i f e  dependence on 

t h i s  r e s o u r c e  i n  t h e  SCR, any expans ion  of t h e  anchovy f i s h e r y  i n  

s o u t h e r n  C a l i f o r n i a  shou ld  be  viewed w i t h  c a u t i o n .  I f  t h e  anchovy 

c a t c h  had reached t h e  h i g h e r  quo ta  limits set i n  r e c e n t  y e a r s ,  
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p e l i c a n s  (and o t h e r  marine w i l d l i f e )  might  we1 1 have e x p e r i e n c e d  

food s h o r t a g e s  and ,  hence ,  lower p r o d u c t i v i t y .  Unless  o t h e r  

a p p r o p r i a t e  f i s h  s p e c i e s  become abundant  enough t o  be s i g n i f i c a n t  

p e l i c a n  prey i t e m s ,  a  more c o n s e r v a t i v e  anchovy h a r v e s t  s h o u l d  be 

proposed t o  e n s u r e  a d e q u a t e  food s u p p l i e s  f o r  optimum p e l i c a n  

r e p r o d u c t i o n  (22321) .  Another o p t i o n  t o  c o n s i d e r  i s  a  l a r g e r  

f o r a g e  r e s e r v e  (22322) .  A ma jor  need i n  managing and m o n i t o r i n g  

t h i s  f i s h e r y  is  a  good e s t i m a t e  of anchovy biomass.  T h e r e  i s  a l s o  

a  g r e a t  need f o r  s i g n i f i c a n t l y  more d a t a  on p r e d a t o r  u s e  of 

anchovy by both  f i s h  and w i l d i f e .  Moni to r ing  t h e  i n t e r a c t i o n s  of 

commercial  f i s h e r i e s  and brown p e l i c a n s  i s  a l s o  i m p o r t a n t  i n  

u n d e r s t a n d i n g  t h e s e  r e l a t i o n s h i p s .  

N a t i o n a l  Marine  F i s h e r i e s  S e m i c e  makes t h e  f i n a l  d e c i s i o n  on 

t h e  type of anchovy f i s h e r y  management program t h a t  is  adop ted .  

Because anchovy h a r v e s t  q u o t a s  have p o t e n t i a l  f o r  a d v e r s e  e f f e c t s  

on a  s p e c i e s  t h a t  i s  c o n s i d e r e d  endangered ,  NMFS i s  r e q u i r e d  t o  

i n i t i a t e  fo rmal  S e c t i o n  7  c o n s u l t a t i o n  w i t h  USFWS w i t h  r e g a r d  t o  

t h e  Nor the rn  Anchovy F i s h e r y  Management P lan .  NMFS i n i t i a t e d  

c o n s u l t a t i o n  on 17 A p r i l  1978. The r e s u l t a n t  b i o l o g i c a l  o p i n i o n  

of  USFWS d i s c u s s e d  t h e  p e l i c a n / a n c h o v y  i n t e r a c t i o n  i n  r e l a t i o n  t o  

c u r r e n t  i n f o r m a t i o n ;  a  d e t e r m i n a t i o n  t h a t  brown p e l i c a n s  were  n o t  

j e o p a r d i z e d  by t h e s e  a c t i v i t i e s  was made s u b j e c t  t o  a  nutuber of 

c o n d i t i o n s .  Among t h e s e  c o n d i t i o n s  was " t h e  maximum annua l  

l l a r v e s t  of a n c h o v i e s  s h o u l d  n o t  exceed  450,000 s h o r t  t o n s  when t h e  

anchovy biomass  is  i n  e x c e s s  of one m i l l i o n  tons"  ( O p t i o n  1  F i g u r e  

1 1 ) ;  t h i s  would a l l o w  f o r  " i n c r e a s e d  p r o d u c t i o n  of p e l i c a n s  i n  
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y e a r s  o f  arlchovy abundance" (USFWS, f i l e s )  ( a 1  though tlie combined 

a n n u a l  U.S.-Mexico h a r v e s t  h a s  n o t  y e t  exceeded t h i s  arrwunt). 

IWFS d i d  n o t  a g r e e  w i t h  t h i s  recommendation, a s  w e l l  a s  some of 

t h e  o t h e r s .  A s e r i e s  of mee t ings  fol lowed i n  which tlie 

pe l i can /anchovy  i n t e r a c t  i o n  was d i s c u s s e d .  A s  t h e s e  d i a l o g u e s  

c o n t i n u e d ,  i t  became a p p a r e n t  t h a t  new d a t a  and a d d i t i o n a l  

i n f o r m a t i o n  were be ing  assembled and t h a t  NMFS would 1ikeI.y 

r e i n i t  i a  t e  c o n s u l t a t  i o n  on t h e  i s s u e .  A WFS f i s h e r y  b i o l o g i s t  

ana lyzed  a v a i l a b l e  d a t a  on t h e  r e l a  t i o n s h i p  of p e l i c a n  b r e e d i n g  

s u c c e s s  and anchovy biomass,  a s  w e l l  a s  t h e  p o t e n t i a l  e f f e c t s  of 

i n c r e a s e d  anchovy h a r v e s t s  (Lenarz  1980) ; t h e  r e s u l t s ,  however, 

were i n c o n c l u s i v e .  The r e p o r t  i n d i c a t e d  t h a t  more d a t a  were 

needed b e f o r e  any c o n c l u s i o n s  c o u l d  be de te rmined .  C o n s u l t a t i o n  

w i l l  p robab ly  be r e i n i t i a t e d  on t h i s  s u b j e c t  i n  view of t h e  

c u r r e n t  r e v i s i o n  of t h e  anchovy management p l a n  (2231) .  

E s t a b l i s h i n g  a n  o f f s h o r e  " sanc tuary"  f o r  p e l i c a n s  b r e e d i n g  o n  

Anacapa s o l e l y  on t h e  b a s i s  of food r e s o u r c e  p r o t e c t i o n  p robab ly  

c a n n o t  be j u s t i f i e d  a t  t h i s  t ime because of t h e  v a r i a b i l i t y ,  

p a t c h i n e s s  and m o b i l i t y  of s u r f a c e  f i s h .  Such a  concep t  may a l s o  

be i m p r a c t i c a l  from a  management and enforcement  v iewpoin t .  Yet ,  

g i v e n  s u f f i c i e n t  d a t a  t h e r e  s h o u l d  e x i s t  pa ramete rs  of f i s h  and 

p e l i c a n  b e h a v i o r  t h a t  a r e  p r e d i c t a b l e .  I f  s o ,  a d e q u a t e  p r o t e c t i o n  

might  invo lve  a r e a s  t h a t  have a  h igh  p r o b a b i l i t y  o f  c o n t a i n i n g  

s u f f i c i e n t  food s u p p l i e s  d u r i n g  t h e  b r e e d i n g  season .  A t  p r e s e n t ,  

however, n o  such d a t a  a r e  a v a i l a b l e .  Cont inua l  m o n i t o r i n g  through 

e n t i r e  b r e e d i n g  s e a s o n s  over  s e v e r a l  y e a r s  i s  needed t o  q u a n t i f y  
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t h e  importance  of p o t e n t i a l  r e f u g e  a r e a s  f o r  food s u p p l y  

~" :o tec t ion  c-ir t o  d e t e r m i n e  i f  such a r e a  d e s i g n a t i o n  would I)e 

' f e a s i l ~ l e  o r  p r a c t i c a l .  There  is, though, j u s t i f i c a t i o n  f o r  

e s t a b l i s h i n g  o f f  s h o r e  p r o t e c t i o n  a r e a s  t o  p r e v e n t  r e c r e a t i o n a l ,  

a i r c r a f t  , and f  i s h e r y - r e l a t e d  s o u r c e s  of d i s t u r b a n c e  t o  b r e e d i n g  

brown p e l i c a n s .  

S i n c e  p e l i c a n s  a r e  dependent  upon l o c a l  food s u p p l i e s  d u r i n g  

t h e  b r e e d i n g  s e a s o n  ( e s p e c i a l l y  when r a i s i n g  young) ,  e s t a b l i s h i n g  

a n  o f f s h o r e  p r o t e c t i o n  zone c l o s e d  t o  commercial f i s h i n g  would 

o f f e r  p r o t e c t i o n  t o  o f f s h o r e  h a b i t a t  and c o u l d  p e r h a p s  minimize 

p o s s i b l e  a d v e r s e  p e l i c a n  and commercial  f i s h e r y  i n t e r a c t i o n s .  A 

s t u d y  of t h e  f e a s i b i l i t y  of d e s i g n a t i n g  a  p r o t e c t i o n  a r e a  one 

n a u t  i c a l  m i l e  around Anacapa I s l a n d  t o  minimize t h e  p o s s i b l e  

e f f e c t s  of commercial  f i s h e r i e s  on p e l i c a n s  s h o u l d  be u n d e r t a k e n  

(222) .  T h i s  s t u d y  would examine t h e  e x t e n t  of pe l i can /commerc ia l  

f i s h e r y  i n t e r a c t i o n s  t o  d e t e r m i n e  i f  such a  zone is j u s t i f i e d .  

The proposed zone would be  workable  w i t h i n  e x i s t i n g  management 

u n i t s  d i s c u s s e d  i n  a  p r e v i o u s  s e c t i o n  (Channel I s l a n d s  Marine 

S a n c t u a r y  and t h e  p r e s e n t  NPS j u r i s d i c t i o n  of r e s o u r c e s  on 

Anacapa) . It would p r e v e n t ,  f o r  example,  c e r t a i n  commercial  

f i s h i n g  a c t i v i t i e s  and f i s h e r y - r e l a t e d  d i s t u r b a n c e s  i n  w a t e r s  n e a r  

p e l i c a n  co lony  a r e a s .  T h i s  p r o t e c t i o n  a r e a  would have l i t t l e  

p r o b a b l e  e f f e c t  on t h e  t o t a l  commercial c a t c h ,  y e t  i s  a  

c o n s e r v a t i v e  approach  f o r  p r o v i d i n g  p r o t e c t i o n  t o  o f f  s h o r e  h a b i t a t  

f o r  brown p e l i c a n s  and o t h e r  m a r i n e  w i l d l i f e .  
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A con t ingency  p lan  should be developed f o r  pot(bnti,il  

u t i l i z a t i o n  oE s a r d i n e s  and Pac iE ic  mackere l  by p e l i c a n s  i n  t h e  

e v e n t  t h a t  f u t u r e  f i s h e r y  mangement p l a n s  a r e  developed and 

implemented f o r  t h e s e  s p e c i e s  (2233) .  

To a s s e s s  more a d e q u a t e l y  t h e  needs  of t h e  C a l i f o r n i a  brown 

p e l i c a n  and o t h e r  marine  w i l d l i f e  i n  f i s h e r y  management p l a n s ,  a  

mar ine  w i l d l i f e  r e p r e s e n t a t i v e  s h o u l d  be a p p o i n t e d  t o  development 

teams and /or  a d v i s o r y  p a n e l s  of t h e  P a c i f i c  F i s h e r y  Management 

Counci l  (PFMC), t h e  multi-agency group t h a t  p r e p a r e d  t h e  anchovy 

management p l a n  and recommends h a r v e s t  o p t i o n s  and o t h e r  

r e g u l a t i o n s  t o  t h e  U.S. Department of Commerce and t h e  C a l i f o r n i a  

F i s h  and Game Commission f o r  implementa t ion  (2234).  I n  a d d i t i o n ,  

a  mar ine  w i l d l i f e  s c i e n t i s t  might  be c o n s i d e r e d  f o r  appointment  t o  

t h e  S c i e n t i f i c  and S t a t i s t i c a l  Committee of PFMC. I n  l i g h t  of t h e  

m u l t i p l e  use  a s p e c t  of t h e  r e s o u r c e ,  t h e  proposed a c t i o n  may be 

t h e  b e s t  means of p r o v i d i n g  d i r e c t  i n p u t  i n t o  t h e  f i s h e r y  

management p l a n s  from a  w i l d l i f e  p e r s p e c t i v e  . 

Management and c o n s e r v a t i o n  n e e d s  of wi ld  l i f e  s p e c i e s  (such 

a s  brown p e l i c a n s )  r e q u i r e  a  d i f f e r e n t  o u t l o o k  and add a  new 

dimension t o  t h e  management of commercia l ly  v a l u a b l e  r e s o u r c e s  

such a s  a n c h o v i e s ;  compromises must t h e r e f o r e  be made t o  s a t i s f y  

bo th  "users" .  T h i s  r e c o v e r y  p l a n  a d d r e s s e s  t h e  p o t e n t i a l  c o n f l i c t  

and s t r o n g l y  recommends t h a t  some paramete rs  of t h e  anchovy 

management p l a n  be reexamined from a  p e r s p e c t i v e  of w i l d l i f e  

n e e d s .  To e n s u r e  con t inued  r e c o v e r y ,  needs of t h e  C a l i f o r n i a  
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brown p e l i c a n  must be g i v e n  c o n s i d e r a t i o n .  I t  i s  t h e r e f o r e  

s t r o n g l y  recommended t h a t  t h e  r e v i s e d  AFMP a d d r e s s  t h e  i s s u e  of 

s p e c i f i c  needs  of p e l i c a n s  and o t h e r  o f f s h o r e  w i l d l i f e  dependent  

on t h i s  f i s h e r y  r e s o u r c e .  

A f u r t h e r  c o m p l i c a t i o n  i n  anchovy management p l a n s  (which mal l  

make e v e r y t h i n g  e l s e  a  moot p o i n t )  is t h e  Mexican h a r v e s t  a l o n g  

t h e  n o r t h w e s t e r n  Ba ja  C a l i f o r n i a  c o a s t .  S i n c e  1974,  t h e  Mexican 

f i s h e r y  h a s  been much l a r g e r  t h a n  t h a t  of t h e  U.S. ( s e e  Mais 

1981b) .  Because of i n c o n s i s t e n c i e s  i n  Mexico 's  anchovy f i s h e r y  

r e l a t i n g  t o  t h e  U.S. p l a n ,  i t  i s  d i f f i c u l t  t o  d e v e l o p  sound 

optimum y i e l d  management p l a n s  of t h e  same p o p u l a t i o n  i n  t h e  U.S. 

The anchovy f i s h e r y  and brown p e l i c a n s  i n  t h e  SCB may both  be 

a f f e c t e d  by d i s t a n t  e v e n t s  i n  which U.S. i n t e r e s t s  have l i t t l e  o r  

no c o n t r o l .  Recent d i s p u t e s  r e g a r d i n g  f i s h e r i e s  have caused 

Mexico t o  wi thdraw from s e v e r a l  a s p e c t s  of b i l a t e r a l  f i s h i n g  

t r e a t i e s  w i t h  t h e  U.S. ( a s  of December 1980) .  Compl ica t ions  

i n v o l v i n g  t h e  Mexican f i s h e r y  may be one of t h e  most p r e s s i n g  

i s s u e s  i n  anchovy f i s h e r y  management i n  t h e  n e a r  f u t u r e  ( s e e ,  f o r  

example ,  F u l l e r t o n  and Odemar 1981) .  D e s p i t e  a  somewhat 

p e s s i m i s t i c  o u t l o o k ,  e f f o r t s  f o r  i n t e r n a t i o n a l  c o o p e r a t i o n  wi th  

Mexico and j o i n t  management d e c i s i o n s  must  be encouraged (224)  f o r  

t h e  s a k e  of t h e  anchovy f i s h e r y  and u l t i m a t e l y  f o r  t h e  we l l -be ing  

of t h e  C a l i f o r n i a  brown p e l i c a n .  



4. P ro t ec t  Major Roosting Areas (23) 

Important r o o s t i n g  s i t e s ,  both f o r  breeding and non-breeding b i r d s  

dur ing  t h e  breeding  season and f o r  w in t e r ing  migran ts ,  need t o  be 

i d e n t i f i e d  and an assessment  made of each  (231) .  Management p lans  

should then be developed f o r  t hose  s i t e s  considered e s s e n t i a l  (232);  

some s i t e s  may be secured  and p r o t e c t e d  on ly  by a c q u i s i t i o n  (233 ) -  bu t  

most occur  on p u b l i c  l ands  and a c c e s s  can  probably be r e s t r i c t e d  where 

needed (234).  E s s e n t i a l  r o o s t i n g  h a b i t a t  should be d e l i n e a t e d  (235) .  

Roosts  a s s o c i a t e d  wi th  breeding  c o l o n i e s  should  have h i g h e s t  

p r i o r i t y .  

There a r e  c u r r e n t l y  no d a t a  on the  importance of undis turbed  

r o o s t i n g  s i t e s .  P r e s e n t l y ,  t h e r e  appear  t o  be no c r i t i c a l  a r e a s  of 

immediate concern,  bu t  t h e  problem needs f u r t h e r  s tudy .  There a r e  

c e r t a i n l y  some a r e a s ,  p a r t i c u l a r l y  a long  t h e  m i n l a n d  c o a s t ,  t h a t  a r e  

nea r  enough t o  human a c t i v i t i e s  t o  be f r e q u e n t l y  d i s t u r b e d .  Roosts ,  

l i k e  n e s t i n g  a r e a s ,  a r e  no doubt s e l e c t e d  t o  maximize t h e  

p o s s i b i l i t i e s  of succes s fu1  forag ing  wi th  minimum energy expended. 

Other  c r i t e r i a  f o r  r o o s t i n g  a r e a s  might be t h e  s u i t a b i l i t y  of p h y s i c a l  

s t r u c t u r e ,  convenience i n  terms of l o c a t i o n ,  i s o l a t i o n  from p o t e n t i a l  

d i s t u r b a n c e ,  and l a c k  of p reda t ion .  The most important  r o o s t i n g  a r e a s  

a r e  probably t hose  used dur ing  t h e  breeding season c l o s e  t o  t h e  i s l a n d  

colony s i t e s ,  on nearby i s l a n d s ,  and perhaps t o  a  l e s s e r  degree ,  a long 

t h e  mainland c o a s t  c l o s e s t  t o  t h e  colony. 
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W i t h  r ega rd  t o  t h e  Anacapa co lony ,  t h e r e  a r e  a  number of 

t r a d i t i o n a l  r o o s t s  l o c a t e d  on t h e  Anacapa group i t s e l f  (Arch Rock, Cat 

Kock, Rat Rock, West Anacapa 's  n o r t h  s l o p e s ,  e t c  .) , S a n t a  Cruz I s l a n d  

( i n c l u d i n g  Scorp ion  Rock and G u l l  I s l a n d ) ,  S a n t a  Barbara  I s l a n d  

( i n c l  l lding Su t  il I s l a n d )  and a l o n g  t h e  mainland c o a s t  ( p a r t i c u l a r l y  

t h e  a r e a  from S a n t a  Barbara  s o u t h  t o  P o i n t  Dume, i n c l u d i n g  numerous 

man-made s t r u c t u r e s )  (FG, f i e l d  n o t e s ) .  Occas iona l  d i s t u r b a n c e  of 

b r e e d i n g  b i r d s  a t  t r a d i t i o n a l  r o o s t s  would p robab ly  have l i t t l e  e f f e c t  

on t h e  b r e e d i n g  p o p u l a t i o n .  On t h e  o t h e r  h a n d ,  f r e q u e n t  d i s t u r b a n c e  

( e s p e c i a l l y  i f  c o n d i t i o n s  were i n t o l e r a b l e  and b r e e d i n g  p e l i c a n s  c o u l d  

no  l o n g e r  r o o s t  i n  a n  e s s e n t i a l  a r e a )  o r  t h e  d e s t r u c t i o n  o f  a major  

r o o s t  migh t  have a d v e r s e  p o p u l a t i o n  e f f e c t s .  

5 .  I l e l i n e a t e  E s s e n t i a l  H a b i t a t  (2114, 221,  235) 

" E s s e n t i a l  h a b i t a t "  f o r  t h e  C a l i f o r n i a  brown p e l i c a n ,  h a s  n o t  y e t  

been d e l i n e a t e d .  Those a r e a s  c o n s i d e r e d  a s  " e s s e n t i a l  h a b i t a t "  l i r e  

colony s i t e s ,  a i r - s p a c e  over  co lony  s i t e s ,  o f f  s h o r e  p r o t e c t i o n  zones 

a d j a c e n t  t o  colony s i t e s ,  f e e d i n g  h a b i t a t ,  and r o o s t i n g  s i t e s .  These 

a r e a s  s h o u l d  be a n a l y z e d  s o  t h a t  " e s s e n t i a l  h a b i t a t "  can be 

d e l i n e a t e d .  

Moni tor  P e l i c a n  P o p u l a t i o n  ( 2 4 )  - 

Moni to r ing  t h e  p e l i c a n  p o p u l a t i o n  i s  e s s e n t i a l  and shou ld  be c o n t i n u e d  

i n  o r d e r  t o  d e t e r m i n e  t h e  s u c c e s s  of management p l a n s ,  s t a t u s  of t h e  

p o p u l a t i o n ,  and e f f e c t s  of e n v i r o n m e n t a l  impac t s .  A long-term 



monitor ing p l a n ,  such a s  t h a t  inc luded  i n  t h e  Eas t e rn  Brown Pe l i can  

Recovery Plan (USFWS 1979), should  be developed and implemented f o r  

t h e  C a l i f o r n i a  brown p e l i c a n  throughout  i t s  range (241) ,  p a r t i c u l a r l y  

i n  t h e  SCB (242).  The NPS has  i n i t i a t e d  a  s tudy  f o r  m n i t o r i n g  

s e a b i r d s  i n  t h e  Channel I s l a n d s  Na t iona l  Park; t h a t  agency has  taken  

t h e  lead  i n  e s t a b l i s h i n g  t h e  neces sa ry  r o u t i n e  d a t a  a c q u i s i t i o n  ( i . e . ,  

year-to-year s t a t u s )  needed by r e sou rce  managers on a  c o n t i n u a l  b a s i s .  

Monitoring colony a r e a s  t o  determine t h e  e x t e n t  of each y e a r ' s  

b reed ing  e f f o r t  and the  annual  p roduct ion  of young should con t inue  i n  

a  c o n s i s t e n t  manner (2421),  using t echn iques  and methodology 

e s t a b l i s h e d  i n  prev ious  y e a r s  (desc r ibed  i n  Gress  e t  a l .  1980; Gress 

e t  a l .  m s . ;  Anderson and Gress 1983a) and those  t h a t  w i l l  be 

recommended a s  a  r e s u l t  of t h e  NPS s tudy .  Accura te  survey d a t a  on 

breeding b i r d s  w i l l  be e s p e c i a l l y  impor tan t  i f  changes occur  i n  t h e  

anchovy f i s h e r y  o r  i f  o t h e r  f i s h  s p e c i e s  i n c r e a s e  s i g n i f i c a n t l y  a s  

important  p e l i c a n  prey s p e c i e s .  Former colony s i t e s  need t o  be 

monitored annua l ly ,  a s  do major r o o s t i n g  a r e a s  n e a r  t h e  co lon ie s .  

Coas ta l  and i s l a n d  surveys  i n  t h e  SCB a r e  a l s o  needed d u r i n g  t h e  f a l l  

and w i n t e r  (2422). Data c o l l e c t e d  should be compatible  w i t h  t hose  

c o l l e c t e d  from prev ious  and c u r r e n t  s t u d i e s .  

Pe l i can  d i e t a r y  components should be monitored (243) t o  d e t e c t  

changes i n  d i e t  t h a t  might r e f l e c t  changes i n  anchovy popu la t i ons .  

Food a n a l y s i s  would a l s o  d e t e c t  t h e  r e l a t i v e  importance of o t h e r  f i s h  

s p e c i e s  i n  t h e  d i e t  and i n d i c a t e  i f  o t h e r  s p e c i e s  a r e  i n c r e a s i n g  

s i g n i f i c a n t l y  a s  prey i t ems  (methods f o r  c o l l e c t i o n  and a n a l y s i s  a r e  

descr ibed  i n  Gress e t  a l .  1980 and Kel ly ,  Gress and Anderson, i n  
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r e p r a t i n ) .  It i s  proposed t h a t  DFG c o n t i n u e  a n a l y z i n g  food s m ~ p l e s  

a s  they  a r e  r o u t i n e l y  c o l l e c t e d  e a c h  y e a r .  Brown p e l i c a n  food samples  

have a l s o  been s u g g e s t e d  a s  a  means of  m o n i t o r i n g  ancllovy p o p u l a t i o n  

age  group s t r u c t u r e  (Sunada e t  a l .  1981) (2523) .  

Envirorlmental  i m p a c t s  hav ing  t h e  p o t e n t i a l  t o  a f f e c t  r e p r o d u c t i v e  

s u c c e s s  shou ld  a l s o  be moni tored ( 2 4 4 ) .  A t  t h e  c o n c l u s i o n  of t h e  

b r e e d i n g  s e a s o n ,  a d d l e d  eggs  o r  e g g s h e l l  f r a g m n t s  t h a t  remain i n  t h e  

co lony  shou ld  be c o l l e c t e d  (2442) ;  c h l o r i n a t e d  hydrocarbon r e s i d u e s  

(24421) and s h e l l  t h i c k n e s s e s  (24422) can t h u s  be m o n i t o r e d .  For  

r e a s o n s  g i v e n  i n  a  p r e v i o u s  s e c t i o n ,  s y s t e m a t i c  c o l l e c t i o n s  of  f r e s h  

eggs  from marked n e s t s  i s  n o t  recommended because  of  t h e  p r o b a b i l i t y  

of s u b s t a n t i a l l y  r e d u c i n g  r e p r o d u c t i v e  s u c c e s s  t h r o u g h  i n e v i t a b l e  

d i s t u r b a n c e  of b r e e d i n g  b i r d s .  Only i f ,  pe rchance ,  a r e l a t i v e l y  

i s o l a t e d  group o r  c o h o r t  cou ld  b e  sampled w i t h  no e f f e c t s  o r  a t  wors t  

o n l y  minor  e f f e c t s  on t h e  r e s t  of t h e  c o l o n y ,  c o l l e c t i n g  f r e s h  eggs  

might be j u s t i f i e d  (2442) .  Before  any such c o l l e c t i n g  i s  a l lowed ,  a  

thorough and c a r e f u l  e v a l u a t i o n  is s t r o n g l y  recommended b e f o r e  t h e  

n e c e s s a r y  p e r m i t s  (WSFWS, DFG, and NPS) a r e  i s s u e d  (2441) .  

O b s e r v a t i o n s  of o i l e d  b i r d s  shou ld  be noted t o  g i v e  a t  l e a s t  a  

rough index  of t h e  d e g r e e  of e x p o s u r e  t o  s u r f a c e  o i l  (2443) .  I n  t h e  

e v e n t  of a n  o i l  s p i l l  t o  which p e l i c a n s  migh t  be  exposed ,  o r  d u r i n g  

Space S h u t t l e  f l i g h t s ,  s p e c i f i c  m o n i t o r i n g  programs w i l l  be r e q u i r e d  

t o  d e t e r m i n e  p o s s i b l e  a d v e r s e  i m p a c t s  (2444) .  S t l r v e i l l a n c e  f o r  o t h e r  

p o t e n t i a l  e n v i r o n m e n t a l  problems t h a t  may a d v e r s e l y  a f f e c t  p e l i c a n  

p o p u l a t i o n s  s h o u l d  a l s o  be p a r t  of a  r o u t i n e  m o n i t o r i n g  program 

(2445) .  



7 .  Research A c t i v i t i e s  (25) 

Concurrent research  programs provid ing  d a t a  e s s e n t i a l  fo  r t h e  

recovery  e f f o r t ,  which a l s o  a i d  i n  developing brown p e l i c a n  management 

and conse rva t ion  measures,  should be cont inued .  These s t u d i e s  a r e  

necessary  t o  provide f o r  f u t u r e  management a c t i o n s  ensu r ing  t h a t  brown 

p e l i c a n  recovery w i l l  be maintained . Continuing s t u d i e s  i nc lude  t h e  

fo l lowing:  

a .  S t u d i e s  on r e sou rce  u t i l i z a t i o n  (251). 

(1) S t u d i e s  of feeding  ecology and d i e t  composition (2511). 

(2) Determinat ion of major fo rag ing  a r e a s  dur ing  t h e  

breeding season  (2512). 

b. S tud ie s  i n v e s t i g a t i n g  pel ican/anchovy r e l a t i o n s h i p s  (252). 

(1) Stud ie s  of p o t e n t i a l  impacts  of commercial f i s h e r i e s  on 

p e l i c a n  food s u p p l i e s  (2521). 

(2) Stud ie s  of t h e  r e l a t i o n s h i p  of prey abundance and/or  

a v a i l a b i l i t y  and p e l i c a n  p r o d u c t i v i t y  (2522). 

(3) Study of pe l i cans  a s  i n d i c a t o r s  of f i s h e r y  s t o c k s  

(2523). 

c .  S tud ie s  i n v e s t i g a t i n g  popu la t ion  e s t i m a t e s ,  d i s t r i b u t i o n ,  and 

d a i l y  a c t i v i t i e s  (253). 

(1) Routine a e r i a l  and shipboard surveys  i n  colony a r e a s  

d u r i n g  t h e  breeding season  (2531). 

(2) Banding and color-marking throughout t h e  range of t h e  

subspec ie s  (2532). 
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e .  i k v c l o p  and conduct  s t u d i e s  t o  a s s e s s  t h e  r e l a t i o n s h i p  of 

cor~ltnercial  E i s h i n g  a c t i v i t i e s  o n  f i s h  b e h a v i o r  a n d  subseq~l tsnt  

e f  f e e t  on prey a v a i l a b i l i t y  t o  p e l i c a n s  (2524) .  

f .  Under take  s t u d y  a s s e s s i n g  t h e  r o l e  of d i s e a s e  a n d / o r  

p a r a s i t e s  i n  a f f e c t i n g  brown p e l i c a n  p o p u l a t i o n  dynamics ,  

i n c l u d i n g  p o s s i b l e  e f f e c t s  on r e p r o d u c t i v e  s u c c e s s .  F i e l d  

sampl ing  s u p p o r t e d  by a p p r o p r i a t e  l a b o r a t o r y  a s s a y s  s h o u l d  be 

u n d e r t a k e n  t o  p r o v i d e  a  d a t a  b a s e  f o r  d i s e a s e  and p a r a s i t e  

e v a l u a t i o n  (2538) .  

While researc l i  s h o u l d  be encouraged ,  p r i o r i t y  s h o u l d  be g i v e n  t o  

s t u d i e s  t h a t  w i l l  promote management and c o n s e r v a t i o n  g o a l s  e n h a n c i n g  

r e c o v e r y  e f f o r t s .  Research r e q u i r i n g  in-colony v i s i t s  w h i l e  n e s t s  

c o n t a i n  eggs  o r  s m a l l  young, m a n i p u l a t i o n s  ( s u c h  a s  marking eggs and 

n e s t s ,  r o u t i n e  we igh ing  of young, e t c . )  o r  any o t h e r  a c t i v i t y  t h a t  may 

cause  a  r e d u c t i o n  i n  p e l i c a n  p r o d u c t i v i t y  s h o u l d  be d i s c o u r a g e d ;  

p e l i c a n s  a r e  t o o  s e n s i t i v e  t o  d i s t u r b a n c e  t o  a l l o w  t h e s e  k i n d s  of 

s t u d i e s .  Any s t u d i e s  a t  t h e  c o l o n y  s i t e  s h o u l d  f o l l o w  p r e c a u t i o n s  and 

t a c t i c s  s u c h  a s  t h o s e  o u t l i n e d  by Anderson and G r e s s  (1983a)  and  G r e s s  

e t  a l .  (ms. ) .  G u i d e l i n e s  and  c r i t e r i a  shou ld  be e s t a b l i s h e d  r e g a r d i n g  

t h e  impact  of r e s e a r c h  a c t i v i t i e s  on p e l i c a n s  and 

s c i e n t  i f  i c / e d u c a t i o n a l  v i s i t a t i o n  t o  c o l o n y  s i t e s .  T h i s  might  b e s t  be 

accompl i shed  th rough  t h e  e s t a b l i s h m e n t  of an  a d v i s o r y  commit tee  t h a t ,  

i n  a d d i t i o n  t o  recommending g u i d e l i n e s  f o r  r e s e a r c h ,  m o n i t o r i n g  and 

management, would a l s o  c o o r d i n a t e  t h e s e  a c t i v i t i e s  w i t h  t h e  a g e n c i e s  

( 2 5 5 ) .  
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Colony v i s i t a t i o n  f o r  s t u d i e s  of brown p e l i c a n s  which a r e  n o t  

c l e a r l y  r e l a t e d  t o  r e c o v e r y  g o a l s  and p r o j e c t s  proposed by 

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

c i n e m a t o g r a p h e r s ,  p h o t o g r a p h e r s ,  amateur  r e s e a r c h e r s ,  b i r d e r s ,  

w r i t e r s ,  e t c . )  s h o u l d  be  p r o h i b i t e d .  S i m i l a r l y ,  v i s i t s  t o  t h e  co lony  

s i t e  o r  o t h e r  p r o t e c t e d  a r e a s  by t o u r  g roups ,  e x t e n s i o n - t y p e  

( 

e d u c a t i o n a l  c o u r s e s ,  and s c h o o l  o r  u n i v e r s i t y  c l a s s e s ,  no m a t t e r  how 

, 
I w e l l - i n t e n t i o n e d  t h e i r  purpose  is ,  s h o u l d  a l s o  be p r o h i b i t e d .  The 
I 

e d u c a t i o n a l  b e n e f i t s  of o b s e r v i n g  brown p e l i c a n s  can  be j u s t  a s  

e f f e c t i v e  from a boa t  o u t s i d e  t h o s e  areas c o n s i d e r e d  a s  e s s e n t i a l  

h a b i t a t .  

8. P u b l i c  I n f o r m a t i o n  and C o n s e r v a t i o n  E d u c a t i o n  

P u b l i c  i n f o r m a t i o n  and c o n s e r v a t i o n  e d u c a t i o n  have p layed  

i m p o r t a n t  r o l e s  i n  i n c r e a s i n g  p u b l i c  awareness  of t h e  r e l a t i o n s h i p  

between o c e a n i c  p o l l u t a n t s  and brown p e l i c a n  r e p r o d u c t i v e  f a i l u r e s .  

P u b l i c  concern  o v e r  m a r i n e  p o l l u t i o n  h a s  p layed  a r o l e  i n  s e e k i n g  

s o l u t i o n s  t o  r e d u c e  p o l l u t a n t  l e v e l s  i n  t h e  mar ine  env i ronment .  

Fur the rmore ,  p u b l i c  i n f o r m a t i o n  h a s  g r e a t l y  h e i g h t e n e d  p e r c e p t i o n s  of 

mar ine  ecosys tems  and t h e i r  v u l n e r a b i l i t y  t o  t e c h n o l o g i c a l  wastes. As 

problems e x p e r i e n c e d  by p e l i c a n s  and t h e  r o l e  of p o l l u t a n t s  became 

p u b l i c  knowledge, a  p r o t e c t i v e  a t t i t u d e  towards  p e l i c a n s  (and  marine 

w i l d l i f e  i n  g e n e r a l )  d e v e l o p e d .  
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Wh~1.c e x p e r i e n c i n g  s e v e r e  r e p r o d u c t i v e  problems,  t h e  need t o  

p r o t e c t  and p r e s e r v e  brown p e l i c a n s  became a p u b l i c  p r i o r i t y .  For 

example,  s i n c e  measures  p r o t e c t i n g  t h e  p e l i c a n  p o p u l a t i o n  have been i n  

e f f e c t ,  t h e r e  have been few i n c i d e n c e s  of d i s t u r b a n c e  o r  vanda l i sm i n  

t h e  Channel I s l a n d  c o l o n i e s  (none v e r y  s e r i o u s  t h a t  we know o f )  . Most 

v i s i t o r s  t o  t h e  Channel I s l a n d s  a r e  c o g n i z a n t  of t h e  p e l i c a n  c o l o n y  on 

Anacapa and t h e  need f o r  m a i n t a i n i n g  a  d i s  turbance-f  r e e  environment .  

I n  g e n e r a l ,  t h e r e  h a s  been e x c e l l e n t  p u b l i c  c o o p e r a t i o n  from people  

who have a  s p e c i f i c  o r  v e s t e d  i n t e r e s t  i n  v i s i t i n g  t h e  c o l o n i e s ,  such 

as b i r d e r s ,  e d u c a t i o n a l  and s cho 01 groups ,  and 

photographers/filmmakers. Most peop le  have a s y m p a t h e t i c  a t t i t u d e  

toward p e l i c a n s .  There  is perhaps  more p u b l i c  i n t e r e s t  and c o n c e r n  

abou t  t h e  p e l i c a n  t h a n  a l m o s t  any o t h e r  w i l d l i f e  s p e c i e s  a l o n g  t h e  

C a l i f o r n i a  c o a s t .  The brown p e l i c a n  h a s  r e c e i v e d  a  g r e a t  d e a l  of media 

a t t e n t i o n  and though i t  h a s  been 13 y e a r s  s i n c e  t h e  r e p r o d u c t i v e  

f a i l u r e s  were f i r s t  p u b l i c i z e d ,  i n t e r e s t  i n  t h e  w e l f a r e  of h a c a p a ' s  

p e l i c a n  p o p u l a t i o n  seems j u s t  a s  keen today.  T h i s  media  a t t e n t i o n  h a s  

c r e a t e d  a  p u b l i c  p r o t e c t i v e n e s s  and an  awareness  of problems t h a t  

mar ine  w i l d l i f e  f a c e .  There  a r e  few w i l d l i f e  s p e c i e s  t h a t  have 

i l 1 i c i t e . d  t h e  type of p u b l i c  r e s p o n s e  which t h e  C a l i f o r n i a  brown 

p e l i c a n  h a s  r e c e i v e d .  

D e s p i t e  t h e  p u b l i c i t y ,  t h e r e  is s t i l l  a need t o  d i s s e m i n a t e  

i n f o r m a t i o n  and . e d u c a t e  t h e  p u b l i c  f u r t h e r  a b o u t  t h e  brown p e l i c a n  and 

i t s  needs  f o r  r e c o v e r y  and m a i n t a i n i n g  s t a b l e  p o p u l a t i o n s  ( 2 6 ) .  We 

have a l r e a d y  d i s c u s s e d  s e v e r a l  p u b l i c  i n f o r m t i o n  needs  r e l a t i v e  t o  

o t h e r  proposed a c t i o n s  of t h e  recovery  p l a n  ( e . g . ,  e d u c a t i o n a l  
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m a t e r i a l  concerning p e l i c a n  c o l o n i e s  i n  Mexico and p u b l i c i t y  about  

c l o s u r e s  and i n j u r i e s  from f i s h i n g  t a c k l e ) .  In format ion  d i s semina t ion  

wi th  regard t o  t h e  brown p e l i c a n  and t h i s  p l an  should a l s o  a d d r e s s  

i s s u e s  concerning marine w i l d l i f e  i n  gene ra l .  

The Channel I s l a n d s  Nat iona l  Park has  a  new v i s i t o r  c e n t e r .  This  

seems l i k e  a  good oppor tun i ty  t o  develop a n  educa t iona l  and 

i n t e r p r e t a t i v e  program which would inform t h e  pub l i c  no t  o n l y  of t he  

brown pe l i can  n a t u r a l  h i s t o r y ,  bu t  a l s o  about  i t s  p a s t  d e c l i n e ,  i t s  

cont inu ing  recovery ,  and i t s  needs f o r  f u l l  recovery (261) .  This  

would a l s o  be an  oppor tun i ty  t o  inform t h e  p u b l i c  of t h e  importance of 

i s l a n d  r e f u g e s  and o f f  s h o r e  s a n c t u a r i e s  and t h e  need f o r  p r o t e c t i o n  

zones,  a s  w e l l  a s  t o  i l l u s t r a t e  t h e  c o n f l i c t s  between marine w i l d l i f e  

r e sou rce  u t i l i z a t i o n  and man's. 

Curren t  in£  orma t i o n  concerning t h e  s t a t u s  of brown p e l i c a n s  has  

been disseminated each year  i n  p re s s  r e l e a s e s  from DFG. There is 

g r e a t  va lue  i n  t h i s  s e r v i c e  and i t  should  cont inue  (262).  It i s  

impor tan t ,  however, t h a t  t h e  p r e s s  r e l e a s e s  from t h e  agenc ies  be 

t e c h n i c a l l y  a c c u r a t e ;  i n c o r r e c t  i n £  ormat ion  repor ted  by t h e  p r e s s  has  

of t e n  l ed  t o  problems and m i s i n t e r p r e t a t i o n s .  Prepared news r e l e a s e s  

should be reviewed by t e c h n i c a l  personnel  be fo re  be ing  d i s t r i b u t e d .  

Informat ion  s h e e t s  and p o s t e r s  o u t l i n i n g  t h e  r e s t r i c t i o n s  and 

r e g u l a t i o n s  r ega rd ing  p e l i c a n  breeding  a r e a s  and c l o s u r e s  should be 

p r i n t e d  and posted o r  handed o u t  a t  a p p r o p r i a t e  marinas and ha rbo r s  

between Santa  Barbara and San Diego (263).  This  p u b l i c i t y  should a i d  
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i n  t h e  law enforcement  e f f o r t  t o  p r o t e c t  p e l i c a n s  from d i s t u r b a n c e  o r  

i n j u r y .  Commercial u s e r s  of w a t e r s  n e a r  co lony  s i t e s  shou ld  ~ 1 . ~ 0  be 

n o t i f i e d  of t h e  r e s t r i c t i o n s  and c l o s u r e s  (264) .  Most v i o l a t i o n s  of 

t h e  o f f s h o r e  p r o t e c t i o n  a r e a  a t  West Anacapa, f o r  example,  o c c u r  from 

l a c k  of knowledge concern ing  c l o s u r e s  and r e s t r i c t  i o n s .  N o t i f i c a t i o n  

might be b e s t  accomplished w i t h  a  f l y e r  mai led  t o  commercial  l i c e n s e  

h o l d e r s ,  a l o n g  w i t h  o t h e r  m a t e r i a l s  mai led  a n n u a l l y  by DFG, in forming  

them of t h e  r e g u l a t i o n s .  

The above p r o c e d u r e s  might  a l s o  be used t o  d i s t r i b u t e  i n f o r m a t i o n  

t o  s p o r t s  f i s h e r y  boa t  o p e r a t o r s  a d v i s i n g  them of t h e  problems of 

p e l i c a n s  hooked by f i s h i n g  t a c k l e  o r  e n t a n g l e d  i n  monof i l ament  l i n e ,  

and o u t l i n i n g  methods f o r  minimizing o r  a v o i d i n g  i n j u r y  (265) as 

d i s c u s s e d  i n  a  p r e v i o u s  s e c t i o n .  

9 .  Enforce  E x i s t i n g  Laws and R e g u l a t i o n s .  Enforcement of t h e  s t a t e  

and F e d e r a l  r e g u l a t i o n s  p e r t a i n i n g  t o  brown p e l i c a n s  i s  e s s e n t i a l  t o  

t h e  r e c o v e r y  e f f o r t .  C o o r d i n a t i o n  and mutual  c o o p e r a t i o n  by t h e  

a g e n c i e s  invo lved  (DFG, USFWS, and NPS i n  p a r t i c u l a r )  a r e  needed t o  

e f f e c t i v e l y  e n f o r c e  t h e  r e g u l a t i o n s  ( 2 7 ) .  
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PART 111 

IMPLEMENTATION SCHEDULE 

Table I ,  which fo l l ows ,  is a summary of scheduled a c t i o n s  and c o s t s  

f o r  t h e  C a l i f o r n i a  Brown Pe l i can  Recoyery Program. It is a  gu ide  t o  

meet the  o b j e c t i v e s  of t he  C a l i f o r n i a  Brown P e l i c a n  Recovery P lan ,  a s  

e l abo ra t ed  upon i n  P a r t  11, Action N a r r a t i v e  Sec t ion .  Th i s  t a b l e  

i n d i c a t e s  t h e  p r i o r i t y  i n  schedul ing  t a s k s  t o  meet t h e  ob j  e c t  i v e s ,  

which agenc ies  a r e  r e s p o n s i b l e  t o  perform t h e s e  t a s k s ,  a  t ime- tab le  

f o r  accomplishing t h e s e  t a s k s ,  and l a s t l y ,  t h e  es t imated  c o s t s  t o  

perform them. Implementing P a r t  I11 i s  t h e  a c t i o n  of t h e  recovery  

p l a n ,  t h a t  when accomplished,  w i l l  b r i n g  about  t h e  recovery of t h i s  

endangered s p e c i e s .  



GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULES 

I n f o r m a t i o n  G a t h e r i n g  - I o r  R ( r e s e a r c h )  A c q u i s i t i o n  - A 

P o p u l a t i o n  s t a t u s  
H a b i t a t  s t a t u s  
H a b i t a t  r e q u i r e m e n t s  
Management t e c h n i q u e s  
Taxonomic s t u d i e s  
Demographic s t u d i e s  
P r o p a g a t i o n  
M i g r a t i o n  
P r e d a t i o n  
Compet i t ion 
D i s e a s e  
Environmental  contaminant  
R e i n t r o d u c t i o n  
O t h e r  i n f o r m a t i o n  

1. Lease  
2 .  Easement 
3 .  Management 

agreement 
4.  Exchange 
5. Withdrawal 
6. Fee t i t l e  
7.  Other  

Management - M O t h e r  - 0  

1. P r o p a g a t i o n  1. I n f o r m a t i o n  
2 .  R e i n t r o d u c t i o n  and e d u c a t i o n  
3 .  H a b i t a t  main tenance  and m a n i p u l a t i o n  2 .  Law Enforcement 
4 .  P r e d a t o r  and c o m p e t i t o r  c o n t r o l  3.  R e g u l a t i o n s  
5.  D e p r e d a t i o n  c o n t r o l  4 .  A d m i n i s t r a t i o n  
6. D i s e a s e  c o n t r o l  
7 .  Other  management 

RECOVERY ACTION PRIORITIES 

1 = An a c t i o n  t h a t  must b e  t a k e n  t o  p r e v e n t  e x t i n c t i o n  o r  t o  p r e v e n t  
t h e  s p e c i e s  from d e c l i n i n g  i r r e v e r s i b l y .  

2 = An a c t i o n  t h a t  must b e  t a k e n  t o  p r e v e n t  a s i g n i f i c a n t  d e c l i n e  
i n  s p e c i e s  p o p u l a t i o n l h a b i t a t  q u a l i t y ,  o r  some o t h e r  s i g n i f i c a n t  
n e g a t i v e  impact  s h o r t  of e x t i n c t i o n .  

3 = A l l  o t h e r  a c t i o n s  n e c e s s a r y  t o  p r o v i d e  f o r  f u l l  r e c o v e r y  of 
t h e  s p e c i e s .  



ABBREVIATIONS 

CDFG - C a l i f o r n i a  Dept. of F i sh  and Game 
DPK - C a l i f o r n i a  Dept. of Parks  & Recrea t ion  
FAA - Fede ra l  Avia t ion  Adminis t ra t ion  
FWS - Fish  and W i l d l i f e  Se rv i ce  
IA - I n t e r n a t i o n a l  A f f a i r s  Off i c e  
MFS - Fauna S i l v e s t r e  (Mexico) 
NMFS - Nat iona l  Marine F i s h e r i e s  Se rv i ce  
ODFW - Oregon Department of F i sh  and W i l d l i f e  
PFMC - P a c i f i c  F i she ry  Management Counci l  
USAF - U. S  . A i r  Force 
USCG - U.S. Coast  Guard 
USN - U.S. Navy 
WDG - Washington Department of Game 
WO - Washington Off i c e  

TBD - To be determined 
An "X" i n  F i s c a l  Year Costs /Year  column i n d i c a t e d  d e s i r e d  s t a r t i n g  d a t e .  
* - Denotes agency wi th  l ead  r e s p o n s i b i l i t y  
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Genera l  
Category  P l a n  Task  

Task  R e s p o n s i b l e  Agency F i s c a l  Year  C o s t s  
Task  D u r a t i o n  FWS O t h e r  ( i n  $ 1 . 0 0 0 ' ~ )  

No. P r i o r i t y  ( Y r s . )  Region Program Agencies  1 2  3  Comments 

LANDS 

A6 S e c u r e  and p r o t e c t  2 1 4 2  2  2  NPS, CDFG* TO BE DETERMINED 
S c o r p i o n  Rock 

A6 S e c u r e  and p r o t e c t  23 3  2  2  1  SE* CDFG,NPS TO BE DETERMINED 
i m p o r t a n t  r o o s t i n g  
a reas***  

INVESTIGATIONS 
I1 Conduct h r e e d i n g  2 4 2 1  1  ongoing  1 SE 5 5  5 

s u r v e y s ;  d e t e r m i n e  
p r o d u c t i v i t y  i n  SCB 

C o n t i n u e  banding  and  2532  
c o l o r  x a r k i n g  program 

Research  and m o n i t o r i n g  1 2  
of Mexican p o p u l a t i o n s  

Conduct  f e e d i n g  e c o l o g y  2 5 1  
s t u d i e s ;  d e t e r m i n e  
f o r a g i n g  a r e a s  

Conduct  r a d i o - t e l e m e t r y  2 5 3 4  
s t u d i e s  

CDFG* 10 1 0  10 

1 ongoing  1 SE* 
CDFG 

I ongoing  9 Research*  
M FS 

1 4 CDFG* 

1 2 CDFG 

TO BE DETERMINED 

I 2  Conduct  g e n e t i c  s t u d i e s  2 5 3 5  2 3 9 Research*  5 5 5 

I n c l u d e s  121, 
122 ,  123 ,  1231, 
1232  

I n c l u d e s  2511, 
25 12 
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Task Responsible  Agency F i s c a l  Year Cos t s  
Genera l  Task Durat ion  FWS Other  ( i n  $ 1 , 0 0 0 ' ~ )  
Category Plan Task No. P r i o r i t y  (Yrs.  ) Region Program Agencies 1  2  3  Comments 

R1 Develop assessment  25 36 2  2  
t echn iques  r e l a t i n g  
p e l i c a n  popu la t ions  t o  
c a r r y i n g  c a p a c i t y  and 
popu la t ion  parameters  

R 1  Conduct s t u d i e s  of 25 2  
pel ican/anchovy 
r e l a t i o n s h i p s ,  p e l i c a n s  
a s  i n d i c a t o r s  of f i s h e r y  
s t o c k s  

RI  Develop management 254 2  
models 

I 2  I d e n t i f y  e s s e n t i a l  23 1 
r o o s t i n g  a r e a s  

R4 Implement and develop a  241 
long-term moni tor ing  p lan  
and e s t a b l i s h  methodology 
f o r  c o n s i s t e n t  moni tor ing  
i n  SCB 

R I Ana lys i s  of band 2533 
r e c o v e r i e s  

CDFG* 

SE* 
NMFS 
CDFG 

SE* 
DFG 
NMFS 

CDFG* 
NP S  
D PR 

CDFG 
NPS 

CDFG* 
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2524 

Inc ludes  2541- 
2545 
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General  
Category,  P lan  Task 

Task Responsible  Agency F i s c a l  Year C o s t s  
Task L h r a t i o n  FWS Other  ( i n  $ 1 . 0 0 0 ' ~ )  

No. P r i o r i t y  (Yrs.) Region Program Agencies  1  2  3  Comments 

I12  Main ta in  s u r v e i l l a n c e  f o r  2445 2 a s  1  SE CDFG*, NPS TO BE DETERMINED 
p o t e n t i a l  environmental  needed 
problems 

I 1  Conduct nonbreeding 2422 
surveys  

2 ongoing 1 SE 
CDFG* 
NPS 

ADMINISTRATION 

0 3 Study f e a s i b i l i t y  of 2115 2 
r e q u i r i n g  ca rgo  v e s s e l s  
t o  o p e r a t e  on ly  i n  
S a n t a  Barbara Channel 

E s t a b l i s h  p r o t e c t i o n  a r e a  222 
a r e a  one n a u t i c a l  m i l e  
around Anacapa I s l a n d  

Consider  f e a s i b i l i t y  o f  22321 
a  lower f i s h e r y  quo ta  
o p t  i o n  

2 TBD 

2 1 

1 1 SE* USCG 
NP S 
CDFG 

M 7 Study f e a s i b i l i t y  o f  22322 2 
i n c r e a s i n g  anchovy f o r a g e  
r e s e r v e  

M 7 Develop cont ingency p l a n s  2233 2 
f o r  use of s a r d i n e s  and 
P a c i f i c  mackerel  

1  S E NPS, CDFG* XTBD 

1 SE NMFS*, CDFG, TO BE DETERMINED 
PFMC 

1 SE NMFS*. PFMC XTBD 

1 S E NMFS*, PFMC XTBD 



Task Respons ib le  Agency F i s c a l  Year  C o s t s  
Genera l  Task - Dura t ion  FWS Other  ( i n  $ 1 , 0 0 0 ' ~ )  
Category P lan  Task No. P r i o r i t y  (Yrs .) Region Program Agencies  1 2 3 

0 2 Enforce  S t a t e  and F e d e r a l  27 
r e g u l a t i o n s  

Encourage e f f o r t s  f o r  224 
r e g u l a t e d  anchovy 
h a r v e s t  i n  Mexico 

Encourage s a n c t u a r y  212 
s t a t u s  f o r  Los Coronados 

Develop j o i n t  U.S. 11 
Mexico p l a n  t o  
p r o t e c t  p o p u l a t i o n s  
i n  Mexico 

Determine ownership of 2141 
Scorp ion  Rock 

R e s t r i c t  a c c e s s  t o  2143 
Scorp ion  Rock 

P o s t  s i g n s  on Scorp ion  2144 
Rock 

Minimize damage t o  2 15 
f o r a g i n g  p e l i c a n s  from 
f i s h i n g  t a c k l e  

1 ongoing 1 LE* 
CDFG 
NPS 
NMFS 
USCG , 

TBD WO I A  MFS ,CDFG, NMFS* XTB D 

TO BE DETERMINED 
TO BE DETERMINED 
TO BE DETERMINED 
TO BE DETERMINED 

1 WO IA* 
MFS 
CDFG 

1 WO IA* 
MFS 
CDFG 

1 

1 

1 

ongoing 

CDFG 

CDFG* 

CDFG 

CDFG* 
NPS 

TO BE DETERMINED 

TO BE DETERMINED 

0.3 

2 

0.3 

TO BE DETERMINED 

I n c l u d e s  111-114 

I n c l u d e s  2151, 
2152, See a l s o  
26 5 



Task Responsible Agency F i s c a l  Year Cos t s  
General Task Durat ion FWS Other ( i n  $ 1 . 0 0 0 ' ~ )  
Category Plan Task No. P r i o r i t y  (Yrs.  ) Region Program Agencies 1 2 3 Comments 

M3 Develop p lans  f o r  232 2 2 1 SE 
e s s e n t i a l  r o o s t i n g  CDFG* 
s i t e s  NP S 

DPR 

02 Limit a c c e s s  t o  r o o s t i n g  234 
a r e a s  where needed 

0 4 Promote i n t e r n a t i o n a l  14 
i s l a n d  conse rva t ion  
agreements 

04 E s t a b l i s h  committee f o r  15 
coord ina t ion  wi th  Mexico 

04 Promote management of  16 
f i s h e r y  r e s o u r c e s  i n  
Mexico 

M7 E s t a b l i s h  adv i so ry  255 
committee t o  c o o r d i n a t e  
r e sea rch  moni tor ing.  
and management a c t i v i t y  

M7 Determine e s s e n t i a l  2114 
h a b i t a t  f o r  breeding 
fo rag ing ,  and r o o s t i n g  

2 ongoing 
once 
s t a r t e d  

3 ongoing WO IA  
once 
s t a r t e d  

1 ongoing 
once 
s t a r t e d  

CDFG 
NP S 
DPR 

IA MFS, CDFG 

NMFS*, MFS 

3 ongoing 1 S E* 
CDFG 
NPS 

2.5 2.5 
2 3 
TO BE DETERMINED 
TO BE DETERMINED 

TO BE DETERMINED 
TO BE DETERMINED 
TO BE DETERMINED 

TO BE DETERMINED 

TO BE DETERMINED 

TO BE DETERMINED 



Task Responsible  Agency F i s c a l  Year Cos t s  
General  Task Durat ion  FWS Other  ( i n  $ 1 , 0 0 0 ' ~ )  
Category Plan Task No. P r i o r i t y  (Yrs .) Region Program Agencies 1 2 3 Comments 

M3 Dzvelop con t ingency  213 3 1 
p lans  t o  p r o t e c t  
i n f r e q u e n t l y  used 
colony s i t e s  

PUBLIC INFORMATION 

01 Develop and d i s t r i b u t e  131 3 2 WO I A  
b i l i n g u a l  pamphlets r e :  MFS* 
Yexican and U.S. 
c o l o n i e s  

Study f e a s i b i l i t y  of 
e s t a b l i s h i n g  pub l i c  
v iewing a r e a s  of colony 
s i t e s  i n  Mexico 

Design,  c o n s t r u c t ,  and 133 
post  b i l i n g u a l  s i g n s  
t o  p r o t e c t  c o l o n i e s  i n  
?lexica 

Develop e d u c a t i o n a l  and 261 
i n t e r p r e t i v e  program a t  
new C.I.N.P. v i s i t o r ' s  
c e n t e r  

Provide  c u r r e n t  p e l i c a n  262 
i n fo rma t ion  t o  media 

WO I A 
MFS* 

NPS* 

2 ongoing 1 S E  
CDFG*, NPS 

TO BE DETERMINED 
TO BE DETERHINED 

TO BE DETERMINED 

TO R E  DETERYINEI) 



Task Respons ib  Le Agency 
General Task Duration FWS Other 
Category Plan Task No . P r i o r i t y  (Yrs.) Region Program Agencies 

F i s c a l  Year Costs 
( i n  $ 1 , 0 0 0 ' ~ )  
1 2 3 Comments 

01 Develop information 2 6 3  2 ongoing 
shee t s  and posters  
concerning pel ican 
closures  

Notify commercial users  2 6 4  
of waters near colony 
s i t e s  of c losures  

Inform f i sh ing  boat 2 6 5  
operators  of best  methods 
t o  remove hooks and 
monofilament l i n e  from 
young pe l icans  

2 ongoing 

2 ongoing 

OFG* 

CDFG* 
NPS 
NMFS 

CDFG* 
NPS 

See a l s o  2 2 5 ,  2 6 5  

See a l s o  215 
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CALENDAR Y E A R  

A G E  

I 2 3 4 5 6 

Figure  2. Year-class changes i n  t h e  C a l i f o r n i a  brown p e l i c a n  (from Anderson 
1981 and DWA unpublished f i e l d  n o t e s ) .  Abbrevia t ions  a r e  a s  f o l -  
lows: YY = young-of-the-year (brown head, wh i t e  b e l l y :  a l l  s o f t  
p a r t s  on head grey wi thout  c o l o r ;  f e e t  ye l lowish ;  l i n e  between 
da rk  and l i g h t  on s i d e s  appears  hazy) .  

DW = second-year b i r d  (dark  head, whi te  b e l l y ;  f e e t  grey- 
i s h ;  yel low b i l l  t i p ;  l i n e  between dark  and l i g h t  on s i d e s  more 
d i s t i n c t ) .  

W W 1  = ea r ly - s t age  th i rd-year  b i r d  o r  l a t e - s t a g e  second- 
yea r  b i r d  (white  head, wh i t e  b e l l y ;  head has  appearance of faded 
a d u l t ;  t h i s  i s  an  in t e rmed ia t e  s t a g e  plumage t h a t  i s  q u i t e  v a r i -  
a b l e ,  and may l a s t  longer  i n  males than  females) .  

WW2 = t h i r d  o r  fourth-year  b i r d  (whi te  head, whi te  b e l l y ;  
d i s t i n c t l y  a d u l t  type  head w i t h  pa t ch  of wh i t e  remaining on b e l l y ) .  

WD = f u l l  a d u l t  (whi te  head, dark  b e l l y ;  completely da rk  
b e l l y ;  t y p i c a l  a d u l t  head) .  

W(HY3 

ow"- 

(8 )  8 8 

-- w 

W W I - -  , -f-;--- W W 2  - - 
W W 

W D -  - - 
9--0 

w h e a ,  - 
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Figure 3. Map showing the breeding populations and range of the 
California brown pelican, as discussed in the text. 
Data were obtained from aerial surveys in 1974 and 
1977; details of these surveys are being prepared for 
publication (DWA, unpublished data). 
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F i g u r e  8. Photographs o f  brown p e l i c a n  co lony  areas i n  mangrove h a b i t a t  
a l ong  t h e  west coas t  of ma in land  Mexico: A. 8 May 1974-- 
Nes t i ng  p e l i c a n s  perched i n  mangrove t r e e s  on S ina loa  coas t .  
0 .  25 A p r i l  1976--Loaf ing and n e s t i n g  p e l i c a n s  on a  mangrove 
i s l a n d  a long  S ina loa  coas t .  D. W .  Anderson. 
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F igu re  9. Condensed n e s t i n g  phenology (egg- lay ing  dates)  of brown p e l  i cans  
i n  t h e  Southern C a l i f o r n i a  B i g h t  co lon ies ,  1970 through 1980. 
Because o f  e a r l y  p o t e n t i a l  f a i l u r e s  i n  1970 and 1971 f rom e f f e c t s  
o f  p o l l u t i o n ,  i t  i s  unknown if peaks a c t u a l l y  represent  second 
nes t ings  o r  f i r s t  a t tempts du r i ng  those years a t  Los Coronados 
( ?  on f i g u r e )  . A f t e r  Anderson and Gress ( 1  982a). 



F i g u r e  10. A. Changes i n  anchovy biomass e s t i m a t e s  (abundance) 
from 1971-1980 (km2 of s c h o o l  s u r f a c e  a r e a )  as r e l a t e d  t o  
changes  i n  brown p e l i c a n  p r o d u c t i v i t y  ( f e l d g i n g  r a t e s )  i n  
t h e  Sou thern  C a l i f o r n i a  Bigh t  (Anacapa and Los Coronados).  
E s t i m a t e s  t o  1979 a r e  from DFG s u r v e y s  u s i n g  a c o u s t i c  methods 
( K .  F.  Mais 1974, and p e r s .  comm.) . Biomass e s t i m a t e s  i n  1979 
and 1980 are from C a l i f o r n i a  Coopera t ive  Oceanic  F i s h e r i e s  
I n v e s t i g a t i o n s  (CalCOFI)(see S t o u f f e r  1980; S t o u f f e r  and Parker  
1980; and S t o u f f e r  and P i c q u e l l e  1981) u s i n g  larvae survey  
methods conver ted  t o  e q u i v a l e n t  u n i t s  based on 1978 comparisons.  
P rev ious  t o  1979, CalCOFI e s t i m a t e s  were n o t  a v a i l a b l e  on a 
y e a r l y  b a s i s .  The r e l a t i o n s h i p  between biomass and a r e a  
a s  measures  of anchovy abundance i s  d i s c u s s e d  i n  Anderson 
e t  a t .  1982. 
B. Reduct ion f i s h e r y  h a r v e s t  of a n c h o v i e s  by U.S. f i she rmen  
from 1971-1980 expressed  i n  m e t r i c  t o n s  x lo3 (from Mais 1981). 
C.  R e l a t i o n s h i p  of Sou thern  C a l i f o r n i a  Bigh t  o v e r a l l  
estimates of anchovy abundance ( u s i n g  same u n i t s  as above)  
and brown p e l i c a n  p r o d u c t i v i t y ;  t h e  c u r v e  was f i t t e d  by eye .  
Regional  comparisons l i k e  t h i s  are more i m p r e c i s e  than l o c a l  
ones  ( s e e  Anderson e t  a l .  1982) ,  b u t  as p r e s e n t e d  h e r e  t h e y  
are most comparable t o  t h e  u n i t s  of anchovy management ( s e e  
Anderson e t  a l .  1980).  The "x" r e p r e s e n t s  a n  anomalous y e a r  
(1972- 1973) ( s e e  e x p l a n a t i o n s  i n  Anderson e t  a l .  1980, 1982, and 
Anderson and Gress 1982a) .  

Taken from Anderson and Gress (1982b).  
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Figure  11. Optimal harves t  quota op t ions  descr ibed i n  the  Northern Anchovy 
Management Plan, i l l u s t r a t i n g  each of t h e  harves t  formulas f o r  
t h e  anchovy reduc t i on  f i s h e r y .  The so l  i d  1  i n e  represents quota 
as a  f u n c t i o n  o f  biomass; t he  dashed l i n e  represents e s t i ~ r ~ a t e d  
surp lus  product ion.  Each formula can be descr ibed i n  ter111s o f  a  
c u t o f f  below which biomass the  quota would be zero; a  s lope which 
i s . t h e  f r a c t i o n  of t he  biomass i n  excess o f  t h e  c u t o f f - w h i c h  i s  
t o  be harvested; and i n  t he  case of Option 1, a  l i m i t  which i s  
t he  maximum value t h e  quota can assume. The f o l l o w i n g  summarizes 
each harves t  op t ion :  

Opt ion l - -Quota  i s  33.3% o f  t he  spawning biomass i n  excess o f  1  
m i l l i o n  tons, w i t h  an upper quota l i m i t  o f  450,000 tons. 

Opt ion 2--Quota i s  33.3% o f  t h e  spawning biomass i n  excess o f  1  
m i l l i o n  tons. 

Opt ion 3--Quota i s  20% of t h e  spawning biorr~ass i n  excess o f  0.5 
m i  1  1  i o n  tons. 

Opt ion 4--Quota i s  10% o f  the  spawning biomass, b u t  i s  zero i f  
t h e  spawning biomass i s  l e s s  than 1  m i l  1  i o n  tons (quota i s  0.1 
a t  c u t o f f ) .  

Opt ion 5--Quota i s  25% o f  t he  spawning biomass, b u t  i s  zero when 
t h e  spawning biomass i s  l ess  than 1  m i l l i o n  tons (quota i s  0.25 
a t  cu to f f ) .  

Opt ion 6--Quota i s  33.3% of t h e  spawning biomass i n  excess o f  0.5 
m i l l i o n  tons. 

Opt ion 2  i s  t h e  harves t  formula adopted by the  P a c i f i c  F ishery  
Management Counci l  i n  t he  U.S. F ishery  Conservat ion Zone f o r  t he  
anchovies i n  the  c e n t r a l  subpopul a t i o n  (which i n c l  udes southern 
Cal i f o r n i a  waters) .  

Opt ion 1  and 4  ma in ta in  the  h ighes t  l e v e l s  o f  median biomass, w h i l e  
y i e l d i n g  the  smal les t  average catches. Options 3  and 6 have r e l a -  
t i v e l y  h igh  average catches and w i l l  r e s u l t  i n  f i s h e r y  shutdowns i n  
t h e  fewest number o f  years. Option 5  g ives  the  h ighes t  average 
catch, w h i l e  having t h e  h ighes t  p r o b a b i l i t y  o f  f i s h e r y  shutdown. 
Opt ion 2  prov ides almost as much average annual y i e l d  as Options 
5  and 6 and a l s o  i s  expected t o  ma in ta in  a  reasonably l a r g e  b io -  
mass o f  anchovies. 

The Northern Anchovy F ishery  Management Plan was implemented i n  
1978. It i s  c u r r e n t l y  under rev iew and i s  expected t o  be rev i sed  
du r ing  1983; new opt ions  are  proposed. 

From P a c i f i c  F ishery  Management Counci 1  (1  978). 
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Figure  14. Launch p a t t e r n  of t h e  Space S h u t t l e  over t h e  Channel I s l ands  
w i t h  i t s  p red i c ted  sealevel  " f o o t p r i n t "  o f  sonic  boom over- 
pressures t h a t  cou ld  p o t e n t i a l  l y  a f fec t  nes t i ng  brown pe l i cans .  
From U. S. A i r  Force (1978). 



Figure  15. Map o f  West Anacapa I s l a n d  showing t h e  brown p e l i c a n  p r o t e c t i o n  
zone, which i s  p a r t  o f  t h e  Anacapa I s l a n d  Eco log ica l  Reserve. 
The c losu re  area i s  designated from t h e  mean h i g h  t i d e  mark 
seaward t o  a  water depth o f  20 fathoms (120 f e e t )  on t h e  n o r t h  
s i d e  o f  t he  west i s land,  between a  l i n e  extending 345" magnetic 
o f f  Portuguese Rock (A) t o  a  l i n e  extending 345" magnetic o f f  
t he  western edge o f  Frenchy' s  Cove ( B )  , a  d is tance o f  approxi - 
mately 4,000 fee t  (boundary d e s c r i p t i o n  from C a l i f o r n i a  F i s h  and 
Garrle Commission 1981 ) . The c losure  i s  i n  e f f e c t  w h i l e  pe l icans 
are  breeding i n  t h i s  area from 1  January through 31 October. 
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Figure 16. Map o f  West Anacapa I s l a n d  showing brown pe l i can  n e s t i n g  
s i t e s  from 1970 through 1981. 



Figure  17. Map o f  West-Anacapa I s l a n d  showing the  o f f sho re  zone seaward 
t o  20 fathoms cont iguous t o  known brown p e l i c a n  breeding 
areas. 



'l 'able 1. Est imated annual  number of b r eed ing  p a i r s  of t h e  C a l i l o r n i n  
brown p e l i c a n  throughout  i t s  range i n  wes te rn  North America. 
Approximate numbers o f  n e s t i n g  p a i r s  f o r  "poor years"  and 
11 good years"  (w i th  r e s p e c t  t o  number of p a i r s  b reed ing)  and 
average  number of p a i r s  t h a t  n e s t e d  i n  "u sua l  years"  a r e  
given.  Pe rcen t  t o t a l  popu la t i on  i s  based on u s u a l  y e a r s .  

1 

Ceogrnphic Est imated y e a r l y  ave rage  of n e s t i n g  p a i r s  Pe rcen t  
u n i t  t o t a l  

Poor y e a r s  Good y e a r s  Usual y e a r s  popu la t i on  

Southern C a l i f o r n i a  2 8 >  
Bight  1,500 ' 5,000  3,000 

Southwest Baja 
C a l i f o r n i a  1 ,200  8,500 5,000 

Gulf of 
C a l i f o r n i a  20,000 36,000 33,000 

Mexican Mainland 6,000 9,000 7,500 

T o t a l  28,700 58,500 48,500 

Es t ima te s  a r e  based on publ i shed  r e c o r d s ,  pe r sona l  o b s e r v a t i o n s  and 
f i e l d  n o t e s  of p a s t  obse rve r s ,  and p e r s o n a l  obse rva t i ons  of DWA and FG. 
Because h i s t o r i c a l  r e c o r d s  a r e  s c a n t ,  t h e s e  a r e  g r o s s  e s t i m a t e s  on ly .  
Th i s  i s  a t e n t a t i v e  a n a l y s i s  f o r  comparat ive purposes  on ly  and i s  
s u b j e c t  t o  r e i n t e r p r e t a t i o n  a s  f u r t h e r  d a t a  become a v a i l a b l e .  



Table 2. Yearly mean population data  f o r  brown pelicans nes t ing  i n  t h e  
Anacapa Island a rea  (West Anacapa Is land,  Scorpion Rock, and 
Santa Barbara I s l and)  and on I s l a  Coronado Norte from 1969 
through 198 1 .  

Anacapa Area Los Coronados 

E S ~ .  NO. NO. yng. product-  E s t .  No. No. Yng. Product-  

P a i r s  Fledged i v i t y  2 
Year pain1 fledged i v i t y  

2 

1 Estimates represent  a compromise between maximum numbers present ,  numbers 
of n e s t s  cons t ructed ,  reproductive behavior, and appearances of secondary 

I 
sexual c h a r a c t e r i s t i c s .  

i 
I Expressed a s  number of young fledged per  p a i r .  Data f o r  years  1969-1974 

a r e  from Anderson e t  a l .  (1975), f o r  1975-1980 from Anderson and Gress 

1 I (1 982a)and Gress and Anderson (1 982). 
1 

Nesting occurred on Scorpion Rock i n  1972 (112 nes t s ;  31 young), 1974 
I (105 nests; 75 young), and 1975 (80 nests; 74 young) and on Santa Barbara 
1 I s land i n  1980 (97 nes t s ;  77 young). 

I 

I Probable renes t ing  occurred on Anacapa in  1978; 210 p a i r s  b u i l t  340 nes t s .  



Ta1)lc 3 .  Die t  composit ion of brown p e l i c a n s  b reed ing  i n  the S o u t h e r n  
C a l i f o r n i a  Righ t ,  1972-1979, a s  dcterminecl rrom T i c . 1  t l  i t i c . l i t  - 
i f  i c n t  ion and oto I i t  ti :~n; i l  y:; i s L I I -  i' i s l ~  sl~c*, .  i I,!: I O I I I I ' I  1 1 1  I ~ I . : ; I  1 i I I ! :  

r e g u r g i t a t i o n s .  I N ~ I ~ ~ I ~ L X I -  o~ L ~ C I  i v l ~ l t ~ ~ ~  I I i s11 . I I I C \  1 1 t - 1  i . c u i ~ t  [ ~t . I  1 
of  each s p e c i e s  a r e  g iven .  2 

F i s h  Spec i e s  
Number of 

F i s h  
P e r c e n t  

t o t a l  

Eng rau l i s  mordax 
(Northern anchovy) 2,028 

Co lo l ab i s  saira 
( P a c i f i c  s a u r y )  

Sebas t e s  SPP. ( juv .  ) 
( ~ o c k f i s h )  44 

Scomber j apon i cus  
( P a c i f i c  mackere l )  36 

Ather inops  a f  f  i n i s  
(Topsmelt) 

Genyonemus l i n e a t u s  
(White c roake r )  

Embiotocidae 
(Surf pe r ches )  

Chromis p u n c t i p i n n i s  
(Blacksmith)  1 

TOTAL 2,195 

I I n  1972-1978, 70 r e g u r g i t a t i o n s  were examined i n  t h e  f i e l d :  
n o r t h e r n  anchovy comprised 88.0 p e r c e n t  of 761 i n d i v i d u a l  
f i s h  i d e n t i f i c a t i o n s .  

I n  1979, 39 r e g u r g i t a t i o n s  were examined i n  t h e  f i e l d :  a l s o ,  
58 samples  c o n t a i n i n g  we l l - d ige s t ed  and unrecognizab le  m a t e r i a l  
were c o l l e c t e d  and f i s h  s p e c i e s  i d e n t i f i e d  by o t o l i t h  a n a l y s i s .  
The combined set of samples y i e l d e d  94.7 p e r c e n t  n o r t h e r n  
anchovy from 1,434 i n d i v i d u a l  f i s h  i d e n t i f i e d .  

2 
n = 167 r e g a r g i t a t i o n  samples examined. 

From Gress  e t  a l .  1980. 
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