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EXECUTIVE SUMMARY 

FOR THE RECOVERY PLAN FOR THE ENDANGERED AND THREATENED SPECIES 

OF THE CALIFORNIA CHANNEL ISLANDS 

1. P o i n t  o r  c o n d i t i o n  when s p e c i e s  can  be c o n s i d e r e d  "recovered."  

When s u f f i c i e n t  h a b i t a t  h a s  been r e s t o r e d  on  San Clemente I s l a n d  

t o  suppor t  v i a b l e ,  s e l f - s u s t a i n i n g  p o p u l a t i o n s  o f  t h e  seven  

endangered/ t h r e a t e n e d  t a x a  a n d  when management and  use  of h a b i t a t  

is such t h a t  s u r v i v a b i l i t y  of t h e  p o p u l a t i o n s  is  assurecl .  

Q u a n t i t i a t i v e  g o a l s  on San Clemente,  S a n t a  B a r b a r a ,  and  San 

Nico las  I s l a n d s  w i l l  be de te rmined  when a d d i t i o n a l  i n f o r m t i o n ,  

as o u t l i n e d  i n  t h e  p l a n ,  becomes a v a i l a b l e .  

2. What must be done t o  r e a c h  r e c o v e r y ?  

H a b i t a t  r e s t o r a t i o n ,  p r o t e c t i o n  of p o p u l a t i o n s  ( e x t a n t  and 

r e s t o r e d ) ,  enhancement of e x i s t i n g  p o p u l a t i o n s .  

3 .  What s p e c i f i c a l l y  must be done t o  meet t h e  needs  o f  #2? 

P r o t e c t  e x i s t i n g  p l a n t  p o p u l a t i o n s  by removal o f  f e r a l  an imals  

and by f e n c i n g  and s i g n i n g ;  p r o t e c t  r e s t o r e d / r e h a b i l i t a t e d  

h a b i t a t  by e r o s i o n  c o n t r o l ,  p r e v e n t  t h e  i n t r o d u c t i o n  o f  

a d d i t i b n a l  f e r a l  a n i m a l s ,  remove e x i s t i n g  f e r a l  a n i m a l s ;  expand 

s h r i k e  and s a g e  spar row h a b i t a t  by p l a n t i n g  o f  a p p r o p r i a t e  

v e g e t a t i o n ;  conduct a d d i t i o n a l  r e s e a r c h  s t u d i e s  t o  de te rmine  

h a b i t a t  r e q u i r e m e n t s ,  t h e  e f f e c t  o f  c o m p e t i t i v e  i n f l u e n c e s  on 



reproductive success and local distribution, and the suitability 

of habitat restoration techniques. 

4 .  What management/maintenance needs have been identified to keep 

species recovered? 

Implementation of long-range planning documents with specific 

reference to the.species and therr needs, including regular 

and periodic review, protective and enforced management plans; 

an aroused, cooperative, and sympathetic citizenry. 
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PART I 

INTRODUCTION 

B r i e f  Overview 

Unlike many recovery  p l a n s  t h a t  a d d r e s s  t h e  recovery of a s i n g l e  

endangered o r  t h r e a t e n e d  p l a n t  o r  a n i m a l ,  t h i s  p l a n  c o n c e r n s  i t s e l f  

w i t h  d e s c r i b i n g  problems o r  l i m i t i n g  f a c t o r s ,  recommending a c t  i o n s ,  

and j u s t i f y i n g  t h o s e  a c t i o n s  f o r  t h e  r e c o v e r y  of i n s u l a r  ecosystems.  

The p l a n  w i l l  f o c u s  on  t e n  t a x a  (some of A i c h  have been  a f f o r d e d  

l e g a l  s t a t u s  under  t h e  Endangered S p e c i e s  Act of 1973, as amended) on 

t h r e e  C a l i f o r n i a  Channel I s l a n d s .  Nine t a x a  a r e  r e s t r i c t e d  t o  San 

Clemente I s l a n d ;  however, o n e . a l s o  o c c u r s  on San N i c o l a s  and San ta  

Barbara  I s l a n d s .  Many more indigenous o r  endemic t a x a  o c c u r  on San 

Clemente I s l a n d  and w i l l  be mentioned i n c i d e n t a l l y .  T h i s  r e c o v e r y  

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

( a s  p e r  42 F e d e r a l  K e g i s t e r  40682, August 11, 1977) ,  and c a n d i d a t e  ( a s  --- 

p e r  45  F e d e r a l  R e g i s t e r  82480, December 15,  1980) p l a n t s  and a n i m a l s :  ----- ---- 

P l a n t s :  San Clemente I s l a n d  I n d i a n  p a i n t b r u s h  ( C a s t i l l e j a  -- 

g r i s e a )  - Endangered (San Clement e  I s l a n d )  -- 

San Clemente I s l a n d  l a r k s p u r  (Delphinium - -- k i n k i e n s e )  - 
Endangered (San Clement e  I s l a n d )  

Thorne ' s  r o y a l  l a r k s p u r  (Delphinium v a r i e g a t u m  subsp.  --- ---- 

t h o r n e i )  - Candida te  (San Clemente I s l a n d )  -- 
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San Clemente I s l and  woodland-star (Lithophragma --- -- maxima) - 
Candidate (San Clemente I s l and )  

San Clemente I s l and  s i l v e r  hosackia (Lotus --- - argophyllus  

subsp. --- a d s u r ~ e n s )  -- - Candidate (San Clemente I s l and )  

San Clemente I s land  broom (Lotus -- - dendroideus - s sp .  

t r a s k i a e )  - Endangered (San Clemente I s l and )  ----- 

San Clement e I s l and  bus h-mallow (Malacothamn ------ us  

clementinus) - Endangered. (San Clemente I s l and )  
_ _ I - -  

Animals : San Clemente loggerhead s h r i k e  (Lanius -- - ludovicianus 

mearnsi)  -Endangered (San Clemente I s l a n d )  --- 

San Clemente sage sparrow (Amphispiza --- b e l l i  clementeae) 

- Threatened (San Clemente I s land)  

I s l a n d  n i g h t  l i z a r d  [Xantus i a  (=Klaube r i n a )  r i v e r s  i a n a  J --.--- . - - -  I--r- - - -  
- Threatened (San Clemente, Santa Barbara,  San Nicolas 

I s l ands )  . 

Land Ownership and Management A u t h o r i t i e s  

The southernmost i s l a n d  of t h e  t h r e e  Channel I s l a n d s  addressed i n  t h i s  

p l a n ,  San Clemente I s l a n d ,  i s  administered by Naval A i r  S t a t i o n  (NAS) 

North I s l and ,  San Diego, C a l i f o r n i a .  San Clemente I s l and  con ta ins  a n  
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a c t i v e  m i l i t a r y  i n s t a l l a t i o n  complete  w i t h  a i r f i e l d ,  housing f o r  

p e r s o n n e l ,  a road system, and o t h e r  i n s t a l l a t i o n s .  S a n t a  Barbara  

I s l a n d  i s  p a r t  of t h e  Channel I s l a n d s  N a t i o n a l  Park and  i s  under  t h e  

management o f  t h e  N a t i o n a l  Park S e r v i c e .  T h i s  s m a l l  i s l a n d  i s  f u l l y  

p r o t e c t e d  and is  i n h a b i t e d  by t h e  i s l a n d  n i g h t  l i z a r d ,  t h e  o n l y  

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

o c c u r s  on a l l  t h r e e  i s l a n d s .  L a s t l y ,  San N i c o l a s  I s l a n d  i s  under  t h e  

j u r i s d i c t i o n  o f  P a c i f i c  Missile T e s t  Cen te r ,  P t .  Mugu, C a l i f o r n i a .  

For  San Clemente I s l a n d ,  t h e  S t a f f  C i v i l  Engineer  i s  d e s i g n a t e d  as t h e  

N a t u r a l  Resources Planagement O f f i c e r .  H i s  r e s p o n s i b i l i t i e s  a r e  f o r  

t h e  suppor t  of v a r i o u s  m i l i t a r y  o p e r a t i o n a l  r e q u i r e m e n t s  and f o r  t h e  

c o n s e r v a t i o n  o f  n a t u r a l  r e s o u r c e s  w i t h i n  t h e  scope  o f  f e d e r a l  mandates 

o n  l a n d s  a d m i n i s t e r e d  by t h e  NAS North I s l a n d .  Because of t h e  broad 

c o n s e r v a t i o n  and management r e s p o n s i b i l i t i e s  p l a c e d  o n  t h e  Command by 

Execut ive  O r d e r s ,  Congress ional  l e g i s l a t i o n ,  and  Department of Defense 

and Naval d i r e c t i v e s ,  a N a t u r a l  Resources Management O f f i c e  has  been 

e s t a b l i s h e d  w i t h i n  t h e  S t a f f  C i v i l  Engineer  Department t o  i n s u r e  

c o n s e r v a t i o n  o f  n a t u r a l  r e s o u r c e s .  The N a t u r a l  Resources  Management 

Branch i s  r e s p o n s i b l e  f o r  deve lop ing  a comprehensive management p l a n  

f o r  b i o l o g i c a l ,  c u l t u r a l ,  and p h y s i c a l  r e s o u r c e s ,  f o r  t h e  compat ib le  

u s e  of l a n d s  a d m i n i s t e r e d  by t h e  NAS North I s l a n d ,  f o r  c o o r d i n a t i o n  of 

c o o p e r a t i v e  r e s e a r c h  i n i t i a t e d  by c o n s e r v a t i o n  a g e n c i e s  and t h e  

academic community, and f o r  implementing programs which w i l l  

accompl i sh  t h e s e  o b j e c t i v e s .  The n a t u r a l  r e s o u r c e s  management p l a n  

and  t h o s e  programs s p e c i f i e d  by i t  were developed and i n i t i a t e d  

th rough  c o o p e r a t i v e  agreements  o r  memoranda of u n d e r s t a n d i n g  between 
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t h e  U,S. F ish  and W i l d l i f e  Serv ice  and t h e  C a l i f o r n i a  Department of 

F i sh  and Game f o r  endangered and Chreatened s p e c i e s ,  t h e  Advisory 

Council on H i s t o r i c  P re se rva t ion  and t h e  C a l i f o r n i a  S t a t e  H i s t o r i c  

P re se rva t ion  Off ice  f o r  c u l t u r a l  r e sou rces ,  and t h e  National  Marine 

F i s h e r i e s  Serv ice  f o r  marine mammals. Other research  and management 

p r o j e c t s  a r e  accomplished by c o n t r a c t  o r  coopera t ive  r e sea rch  

agreements. 

San Nicolas  I s l and  i s  administered by t h e  Commander, P a c i f i c  Mis s i l e  

Test  Center.  Respons ib i l i t y  f o r  n a t u r a l  resources  management is 

de lega ted  t o  a Spec ia l  Ass i s t an t  f o r  Ecology who works wi th in  t h e  

Engineering Divis ion of the  Public  Works Department of t h e  Naval A i r  

S t a t i o n .  The s p e c i a l  a s s i s t a n t  is  involved wi th  n a t u r a l  resources  on 

San Nicolas  I s l and ,  San Miguel I s l and ,  and Point Mugu. No formal 

n a t u r a l  resources  management p lan  e x i s t s  f o r  San Nicolas  I s l and .  

However, coopera t ive  agreements have been signed between the  m i l i t a r y  

command and U.S. F i sh  and W i l d l i f e  Se rv i ce ,  C a l i f o r n i a  Department of 

F i sh  and Game, Santa Monica Mountain National  Recrea t ion  Area, Channel 

I s l a n d s  National  Park, and National  Marine F i s h e r i e s  Serv ice .  

Santa Barbara I s l a n d s  is  administered by t h e  Superintendent ,  Channel 

I s l a n d s  National  Park, Ventura,  C a l i f o r n i a .  Santa Barbara I s l and  is  

wholly managed by the  Nat iona l  Park Serv ice .  Management p o l i c i e s  

involv ing  the  i s l a n d  n i g h t  l i z a r d  and o t h e r  n a t u r a l  resources  on the  

i s l a n d  a r e  s p e c i f i e d  i n  t h e  1976 Statement of Management f o r  Channel 

I s l a n d s  National  Monument and t h e  1980 General Management Plan f o r  

Channel I s l a n d s  Nat iona l  Park, which c o n t a i n s  a l eng thy  s e c t i o n  on 
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n a t u r a l  resources .  The management plan has  s p e c i f i c  recommendations 

f o r  t h e  recovery of t h e  i s l a n d  n igh t  l i z a r d ,  i nc lud ing  a  l i f e  h i s t o r y  

s tudy  now i n  progress ,  e v a l u a t i o n  of non-native v e g e t a t i o n  and l i z a r d  

h a b i t a t ,  and removal of introduced European r a b b i t s .  An environmental 

assessment on t h e  proposal t o  e x t i r p a t e  t h e  r a b b i t  from t h e  i s l a n d  has 

been completed and a  f i nd ing  of no s i g n i f i c a n t  impact s igned.  A 

memorandum of understanding on r a b b i t  removal e x i s t s  between t h e  

National  Park Serv ice ,  Western Region, and t h e  C a l i f o r n i a  Department 

of F ish  and Game. A memorandum of agreement i s  i n  p repa ra t ion  be tween 

Channel I s l a n d s  National  Park and National  Marine F i s h e r i e s  Se rv i ce  on 

va r ious  n a t u r a l  resource  i s s u e s .  

Overview of Conditions: San Clemente I s land  

Locat ion  and Dimens ions 

San Clemente I s l and  is  the  southernmost of t h e  C a l i f o r n i a  Channel 

I s l a n d s ,  i t s  c e n t e r  ly ing  a t  about 32" 50'N l a t i t u d e ,  118" 30'W 

long i tude  (Figure 1). It i s  about  64  s t a t u t e  mi l e s  ( 1 0 2  km) 

west-northwest of San Diego and 49 miles  ( 7 9  km) south-southwest of 

San Pedro, t h e  n e a r e s t  mainland po in t .  The n e a r e s t  p o i n t  of Santa 

Ca ta l ina  I s l a n d ,  t h e  c l o s e s t  l and ,  i s  about 21 miles  ( 3 3  km) t o  t he  

no r th ;  C a t a l i n a  i s  thus in te rposed  between San Clemente I s l and  and t h e  

mainland. 

San Clemente I s l and  i s  n e a r l y  21 mi les  (33  km) long ,  and from about 

1 .5 m i l e s  ( 2 . 4  km) wide n e a r  t h e  n o r t h  end,  t o  about fou r  mi l e s  
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(6 .4  km) wide n e a r  t h e  s o u t h  end; i t s  l o n g  a x i s  runs  a p p r o x i m a t e l y  

n o r t h w e s t  - s o u t h e a s t .  The t o t a l  l a n d  area of  t h e  i s l a n d  is  about  57 

s q u a r e  m i l e s  (148.5 s q  km) . Its h igh  p o i n t ,  c a l l e d  T h i r s t  o r  Mount 

T h i r s t ,  r e a c h e s  1,965 f e e t  (599 m) and l i e s  n e a r  t h e  c e n t e r  o f  t h e  

i s l a n d  (Raven 1963) .  

Geology 

San Clemente I s l a n d  i s  d e s c r i b e d  as t h e  upper p a r t  of a t i l t e d  and 

g e n t l y  a rched  b lock ,  w i t h  a s t e e p  e a s t e r n  escarpment and  a more g e n t l y  

i n c l i n e d  wes t  s l o p e  composed of up t o  20 d i s t i n c t  wave-cut t e r r r a c e s  

e x t e n d i n g  from sea l e v e l  t o  a n  e l e v a t i o n  of about  1 ,500  f e e t  (450 m) . 
T h i s  s u g g e s t s  t h a t  the  p o r t i o n  of t h e  i s l a n d  below t h a t  e l e v a t i o n  was 

submerged and exposed i n t e r m i t t e n t l y ,  p r o b a b l y  d u r i n g  t h e  P l e i s t o c e n e .  

The i s l a n d  is  d i s s e c t e d  by deep ,  g e o l o g i c a l l y  young canyons,  w i t h  

t h o s e  on t h e  e a s t  s i d e  d ropp ing  p r e c i p i t o u s l y  from 1 ,900  f e e t  (500 m) 

t o  t h e  sea (Olmsted 1958) .  

San Clemente I s l a n d  i s  composed p r i n c i p a l l y  of v o l c a n i c  r o c k s  d a t i n g  

from t h e  Miocene (Vedder and Howell 1976).  In te rbedded  w i t h  and 

o v e r l y i n g  t h e s e  v o l c a n i c s  a r e  sed imenta ry  r o c k s  and u n c o n s o l i d a t e d  

sed iments  which range  i n  age  from Middle Miocene t o  Holocene (Recen t ) .  

The main f e a t u r e s  of t h e  i s l a n d  a r e  two l a r g e  coves  (Horse  and 

Pyramid) a t  t h e  s o u t h  end ,  t h e  canyons on  t h e  sou thwes te rn  s l o p e ,  t h e  

broad c e n t r a l  mesa and t h e  marine  t e r r a c e s  r i s i n g  from t h e  w e s t e r n  

c o a s t l i n e .  
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Most of t h e  i s l a n d ' s  c o a s t l i n e  is  rugged and p r e c i p i t o u s ,  e s p e c i a l l y  

a t  Mosquito Cove on t h e  sou theas t e rn  s i d e  and Sea l  Cove on the  west. 

Sandy beaches a r e  uncommon. The l a r g e s t  beaches a r e  found a t  t h e  

southern  end of t h e  i s l a n d ,  a t  China, Horse, and Pyramid Coves 

(F igure  2) .  

Climate 

The i s l a n d ' s  c l ima te  is  d i s t i n c t l y  maritime, w i th  cool  summers and 

mild win te r s .  The average range of seasonal  and d iu rna l  temperature 

is small .  Based on weather r eco rds  s i n c e  t h e  19401s,  t he  average mean 

summer temperature i s  65OF (18°C) and t h e  average mean w i n t e r  

temperature is  55OF (13OC). 

High humid i t i e s  a r e  experienced throughout t h e  year  w i t h  an  annual 

average of 80 percent .  No temperatures  below f r eez ing  have ever been 

recorded.  Warm temperatures  a r e  a r a r i t y ,  but  occas iona l ly  when Santa 

Ana condi t ions  p r e v a i l  i n  August through October,  temperatures  exceed 

90°F (3Z°C). During these  per iods  of high temperature,  r e l a t i v e  

humidity v a l u e s  a r e  g e n e r a l l y  l e s s  than  25 percent .  

Strong winds a r e  inf requent  a t  t h e  lower e l e v a t i o n s  on San Clemente 

I s l and .  Atop t h e  h ighe r  reg ions  of t h e  i s l a n d ,  g a l e  fo rce  winds a r e  

n o t  uncommon. The average wind speeds f o r  a l l  months a r e  under 10 

kno t s  (16 km/hr) a t  t h e  a i r f i e l d .  The predominant wind d i r e c t i o n  is  

from t h e  west i n  a l l  months, w i t h  s h o r t  pe r iods  of n o r t h e r l y  t o  

e a s t e r l y  winds a s soc i a t ed  wi th  Santa Ana cond i t i ons .  





Annual p r e c i p i t a t i o n  a v e r a g e s  between f i v e  and e i g h t  i n c h e s  ( 1 3  t o  20 

cm). The wettest months are November through March and t h e  d r i e s t  

from J u n e  through September.  The m a j o r i t y  of t h e  r a i n  i s  t h e  r e s u l t  

of major w i n t e r  s to rms .  The major  c loudy p e r i o d  i s  i n  t h e  s p r i n g  and 

summer months when t h e  a i r  is  nlos t s t a b l e .  June and J u l y  are f a i r l y  

foggy  months. 

H i s t o r i c a l  and Current  Land Use 

Goa ts  (Capra h i r c u s )  were p robab ly  in t roduced  i n  1875 by a n  i s l a n d  -- ---- 

r e s i d e n t  (Johnson 1975) ,  though Raven (1963) hypothes ized  they  a r r i v e d  

much e a r l i e r .  Around 1877, sheep  were  i n t r o d u c e d  and  remained t h e r e  

u n t i l  1934 when t h e  Navy o b t a i n e d  j u r i s d i c t i o n  of t h e  i s l a n d .  

Apparen t ly  c r o p s ,  c a t t l e ,  and h o r s e s  a l s o  were r a i s e d .  Many areas of 

t h e  i s l a n d  were  f e n c e d ,  and i t  can  be presumed t h a t  g o a t  and sheep 

p o p u l a t i o n s  were managed by p e r i o d i c  h a r v e s t s .  From h i s t o r i c a l  

r e p o r t s  of b i r d  abundance d u r i n g  t h i s  p e r i o d ,  some i n v e s t i g a t o r s  i n f e r  

t h a t  s u b s t a n t i a l  a r e a s  of s c r u b  h a b i t a t  were p r e s e n t ,  e s p e c i a l l y  i n  

t h e  canyons on t h e  p r e c i p i t o u s  e a s t  s l o p e  ( S t e w a r t  e t  a l .  1974).  

The major use  of San Clemente I s l a n d  i s  f o r  r e s e a r c h  and development,  

t e s t i n g ,  and e v a l u a t i o n  of undersea  weapons and v a r i o u s  

i n s t r u m e n t a t i o n  and communication s y s  tems . Approximately t h r e e  

hundred m i l i t a r y  and c i v i l i a n  pe rsonne l  commute t o  t h e  i s l a n d  o n  a 

weekly b a s i s .  
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There a r e  fou r  main ca t egor i e s  of human use  on San Clemente by t h e  

Navy - weapons t e s t i n g ,  ocean technology, f l e e t  t r a i n i n g ,  and f l e e t  

suppor t .  Th i r t een  underwater m i s s i l e  t e s t i n g  a r e a s  a r e  l oca t ed  a t  s e a  

a long  t h e  i s l a n d ' s  per imeter .  Off t h e  n o r t h e a s t  s i d e  of t h e  i s l a n d ,  

t h e  Naval Ocean Systems Center ope ra t e s  underwater t r a c k i n g  and t e s t  

ranges a s  w e l l  a s  a  marine mammal f a c i l i t y .  The U.S. P a c i f i c  F l ee t  

conducts t r a i n i n g  a c t i v i t i e s  on va r ious  p a r t s  of t h e  i s l a n d  and i n  

o f f s h o r e  a r eas .  This  i nc ludes  s imula ted  a i r c r a f t  c a r r i e r  landing 

p r a c t i c e ,  ship-to-shore and a e r i a l  gunnery e x e r c i s e s ,  underwater 

demol i t ion  t r a i n i n g ,  and amphibious exe rc i se s .  Troop maneuvers 

involving up t o  4,000 people occur p e r i o d i c a l l y .  F l e e t  suppor t  

a c t i v i t i e s  i nc lude  ship-borne equipment t e s t i n g  and c a l i b r a t i o n ,  

meteoro logica l  d a t a  a c q u i s i t i o n ,  explos ive  ordnance d i s p o s a l ,  and 

communications suppor t  (Chambers Consul tan ts  and Planners  1981b).  

A sho re  bombardment a r e a ,  which i s  used f i v e  days p e r  week, year  

round, is loca t ed  i n  t h e  southernmost po r t ion  of t h e  i s l a n d .  This  i s  

t h e  only such a r e a  f o r  ship-to-shore t r a i n i n g  f o r  t h e  U.S. P a c i f i c  

F l e e t  on the  west c o a s t .  Bombardment i s  concent ra ted  wi th in  an 

approximate 2-sq m i l e  ( 3  km sq)  ta rge t / impact  zone around China and 

Pyramid Coves. This  a r e a  is h e a v i l y  contaminated wi th  more than 

20,000 rounds of unexploded ordnance. To provide f o r  a  s u i t a b l e  

bu f fe r  zone, t h e  shore  bombardment s a f e t y  a r e a  comprises about 

one-third of San Clemente I s l a n d .  Debris from t r a i n i n g  a c t i v i t i e s  

i nc ludes  s h e l l  ca s ings ,  schrapnel ,  f l a r e s  and smoke bombs, parachutes ,  

and unexploded ordnance. These a c t i v i t i e s  make t h e  a r e a  h i g h l y  



s u s c e p t i b l e  t o  f i r e  and t h e  a r e a  around t h e  t a rge t l impac t  zone burns  

f r e q u e n t l y  (Chambers Consul tan ts  and Planners  1981b). The i s l a n d  is 

n o t  v i s i t e d  f o r  r e c r e a t i o n a l  purposes,  a l though cons iderable  comer -  

c i a 1  and s p o r t  f i s h i n g  occurs  a long  t h e  coas t .  No hunt ing  i s  allowed. 

H i s t o r i c a l  B io log ica l  I n v e s t i g a t i o n s  

Information on t h e  b i o t i c  cond i t i on  of San Clemente I s l a n d  be fo re  t h e  

1900's  is very  poor.  J . G .  Cooper c o l l e c t e d  a few b i r d  specimens i n  

1863, and some correspondence and r e p o r t s  by l i gh thouse  keepers  

between 1850 and 1885 d e s c r l b e  t h e  v e g e t a t i v e  cover and animals on 

San Clemente I s l a n d ,  b u t  only i n  a s u p e r f i c i a l  manner. 

A major problem confront ing  e a r l y  b i o l o g i s t s  v i s i t i n g  San Clemente 

I s l a n d  was t h e  l a c k  of good topographic maps and r e fe rence  p l ace  

names. Raven (1963) p o i n t s  our  t h e  confusion over p l a c e  names used 

by va r ious  b o t a n i c a l  c o l l e c t o r s  on t h e  i s l a n d  and how t h e  l a c k  of 

p r e c i s i o n  regard ing  t h e s e  names h a s  l e f t  some l i y i n g  popula t ions  

unloca ted  u n t i l  r e c e n t l y .  Recent adoption a f  s t anda rd ized  p l ace  

names f o r  i s l a n d  geographic f e a t u r e s  by NASNorth I s l a n d ,  now a l lows  

p r e c i s e  loca t i r ig  of c o l l e c t i o n  o r  obsexvat ion s i t e s  (Fig.ure 2 ) .  

The f i r s t  biological inventory  of San Clemente I s l a n d  was i n  1885 by 

William S. Lyon and Joseph C .  Nev?n, b o t a n i s t s ,  and Thomas L .  Gasey, 

entomologist .  Soon v is i t s  by l o c a l  r e s i d e n t  Blanche Trask,  and by 

b i o l o g i s t s  T.S. Brandegee, C .H.  Townsend, E.A. Mearns, L.  Schoenefeldt ,  



and A. W .  Anthony ( t h e  l a t t e r  t h r e e  a s s o c i a t e d  w i t h  t h e  U.S. 

I n t e r n a t i o n a l  Boundary Commission i n  1894) ,  g r e a t l y  i n c r e a s e d  

b i o l o g i c a l  i n f o r m a t i o n  on San Clemente I s l a n d .  

Joseph G r i n n e l l ,  z o o l o g i s t ,  made t h e  f i r s t  e x t e n s i v e  i n v e n t o r y  of 

b i r d s  on  two v i s i t s ,  and Henry C.  F a l l ,  b e e t l e  c o l l e c t o r ,  v i s i t e d  San 

Clemente I s l a n d  i n  1897. There  a r e  r e c o r d s  o f  a t o t a l  of e i g h t  v i s i t s  

by o r n i t h o l o g i s t s  t o  t h e  i s l a n d  p r i o r  t o  1900. Some of t h e  specimens 

from t h e s e  e a r l y  1 9 t h  c e n t u r y  c o l l e c t i o n s ,  housed a t  t h e  C a l i f o r n i a  

Academy of S c i e n c e ,  were d e s t r o y e d  i n  t h e  San F r a n c i s c o  ea r thquake  and 

f i r e  of 1906. Twent ie th  c e n t u r y  c o l l e c t i o n s  on San Clemente I s l a n d  

invo lved  many more b i o l o g i s t s ,  u s u a l l y  working i n  c o n j u n c t i o n  w i t h  

academic i n s t i t u t i o n s  such a s  C a l i f o r n i a  Academy of S c i e n c e s ,  Pomona 

C o l l e g e ,  U.S. N a t i o n a l  Museum, U n i v e r s i t y  of C a l i f o r n i a  a t  ~ e r k e l e y ,  

Yale U n i v e r s i t y ,  Los Angeles County Museum of N a t u r a l  H i s t o r y ,  

U n i v e r s i t y  of Sou thern  C a l i f o r n i a ,  S t a n f o r d  U n i v e r s i t y ,  and t h e  A l l a n  

Hancock Foundat i o n .  

N e v e r t h e l e s s ,  i n f  o rmat ion  and q u a n t i t a t i v e  d a t a  on t h e  San Clemente 

I s l a n d  b i o t a  are s t i l l  incomple te .  The las t  decade  o f  b i o l o g i c a l  

r e s e a r c h  and survey  on  San Clemente I s l a n d  h a s  equa led  o r  o c c a s i o n a l l y  

exceeded t h o s e  d i s c o v e r i e s  made between 1885 and 1970. T h i s  i s  

p r i n c i p a l l y  because  of t h e  g r e a t e r  e f f o r t  and c i v i l i a n  a c c e s s i b i l i t y  

t o  t h e  i s l a n d  and  i t s  many h a b i t a t s .  The implementa t ion  o f  t h e  

N a t u r a l  Resources  blanagement Program i n  1972 h a s  p e r m i t t e d  a n  

i n v e n t o r y  o f  t h e  i s l a n d  f o r  t h e  las t  decade th rough  a l l  s e a s o n s  and 

v a r i o u s  c l i m a t i c  c o n d i t i o n s .  



The a v a i l a b i l i t y  of a  research  f i e l d  s t a t i o n ,  f i e l d  v e h i c l e s ,  a  smal l  

boat  capable of i s l a n d  circumnavigat ion,  and a n  occas iona l  h e l i c o p t e r  

reconnaissance has r e s u l t e d  i n  a  s u b s t a n t i a l  i nc rease  i n  t h e  knowledge 

of  t h e  range of t he  p l a n t s  and animals  known on t h e  i s l a n d .  

Accounts of t h e  cond i t i on  of San Clemente I s l and  from e a r l y  surveys 

( p a r t i c u l a r l y  i n  1885), i n d i c a t e  a  much more l u x u r i a n t  vege ta t ion  and 

d i v e r s e  fauna than now seen .  E a r l i e r  r e p o r t s  from about 1873 

demonstrate  t h a t  malva r o s a  (Lavatera a s s u r g e n t i f l o r a )  t r e e s  up t o  12 
-,---- 

f e e t  ( 4  m) h igh  and t runks  one f o o t  ( 0 . 3  m) i n  diameter  " cons t i t u t ed  

a n  unbroken f o r e s t  extending f o r  mi l e s  upon t h e  high p l a t eaus"  (Lyon 

1886).  Also p r i o r  t o  1885, Dudleya v i r e n s  occurred throughout t h e  -- -- 
e n t i r e  i s l a n d ,  but was e a t e n  by sheep and subsequent ly dec l ined  (Raven 

1963). Many n a t i v e  shrub  and t r e e  s p e c i e s  probably occupied l a r g e  

a r e a s  of maritime sage scrub ,  woodland, and perhaps chapa r ra l  

v e g e t a t i o n ;  t h e  l a t t e r  i s  now v i r t u a l l y  e x t i r p a t e d .  

Seve ra l  spec i e s  now presumed e x t i n c t  on t h e  i s l a n d  t h a t  were c o l l e c t e d  

around t h e  t u r n  of t h e  century have n o t  been red iscovered .  I s l and  

lomat ium (Lomat ium ---- i n s u l a r e )  , Santa Ca ta l ina  box tho rn  (Lycium -- 
h a s s e i ) ,  and C a l i f o r n i a  d issanthe l ium (Dissanthelium ca l i forn icum)  are -- -- -- - 
among t h e  s e v e r a l  p l a n t s  l a s t  c o l l e c t e d  on t h e  i s l a n d  e a r l y  i n  t h i s  

century ;  t h e  l a t t e r  two s p e c i e s  a r e  presumed e x t i n c t  . 

Scrub vege ta t ion  was presumably much more ex tens ive  a  century  ago than  

i t  i s  now. Grasslands dominated by n a t i v e  pe renn ia l  s p e c i e s  probably 
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formed a n  impor tan t  p a r t  of t h e  v e g e t a t i o n .  I s l a n d  r a c e s  of b i r d  

s p e c i e s  t h a t  were  once  r e l a t i v e l y  comnon have e i t h e r  been e x t i r p a t e d  

on  San Clemente I s l a n d  o r  are now rare, such as t h e  San Clemente 

I s l a n d  song spar row (Melospiza melodia c l e m e n t a e ) ,  San C l e n e n t e  I s l a n d  ----- p-.- - 

Bewick's  wren (Thryomanes b e w i c k i i  l eucophrys )  and San Clemente I s l a n d  ------------- 

ru fous -s ided  towhee ( P i p i l o  --- - ery th roph tha lmus  c l e m e n t a e ) .  H i s t o r i c  -.- --- 

a c c o u n t s  a l s o  show t h a t  u s e  of t h e  i s l a n d  by c e r t a i n  r a p t o r  s p e c i e s  

h a s  d e c l i n e d .  The f e e d i n g  and  o t h e r  a c t i v i t i e s  of g o a t s  are d i r e c t l y  

r e s p o n s i b l e  f o r  t h e  l o s s  of t h e s e  r e s o u r c e s  (Raven 1963, J o n e s  1973, 

S t e w a r t  e t  a l .  1974, Coblentz  1977) .  A c o n t r i b u t i n g  f a c t o r  i n  t h e  

d e s t r u c t i o n  o f  t h e  v e g e t a t i o n  and w i l d l i f e  h a b i t a t  may have been 

man-caused f i r e ,  b u t  even w i t h  t h e  absence  of widespread f e r a l  g o a t s ,  

f i r e  would n o t  be expected t o  d e s t r o y  t h e  n a t i v e  v e g e t a t i v e  c o v e r  s o  

e x t e n s i v e l y  as t h e  g o a t s  have (Chambers C o n s u l t a n t s  a n d  P l a n n e r s  

1981a).  

V e g e t a t i o n  Communities 

Accounts o f  t h e  v e g e t a t i o n  of San Clemente I s l a n d  and  o t h e r  C a l i f o r n i a  

Channel I s l a n d s  have been reviewed and expanded i n  numerous r e s e a r c h  

p u b l i c a t i o n s  (Dunkle 1950, B a c i g a l u p i  1963, Raven 1963, Axelrod 1967a 

and 1967b, P h i l b r i c k  1967 and 1980, Thorne 1969, P h i l b r i c k  and  B a l l e r  

1977, Brumbaugh 1980, Minnich 1980, Sward and Cohen 1980) .  Some of 

t h e s e  c o n c e n t r a t e d  on t h e  v e g e t a t i o n  ( i .  e . ,  s t r u c t u r e  and  g roup ings  of 

t h e  s p e c i e s  composing t h e  p l a n t  cover )  w h i l e  o t h e r s ,  t h e  f l o r i s t i c s  

( i  .e . , taxonomy, endemism, un iqueness  and g e o g r a p h i c a l  a f  f i n i t i e s  of 

t h e  s p e c i e s ) .  



Among t h e  Channel I s l a n d s ,  San Clemente I s l and  harbors  t h e  h ighes t  

number of endemic p l a n t s  (Raven 1967).  Table 1 d e t a i l s  t h e  endemic 

f l o r a  of San Clemente I s l and  ( a s  we l l  as Santa Barbara and San Nicolas 

I s l a n d s ) .  The present  day d i s t r i b u t i o n  of t h e s e  s p e c i e s  on t h e  i s l a n d  

i s  d iscont inuous  and confined t o  s c a t t e r e d  populat ions , some varying 

from a  few i n d i v i d u a l s  t o  l a r g e  co lon ie s .  

The v e g e t a t i o n  of t he  i s l a n d  c o n s i s t s  of d i v e r s e  assemblages of herbs ,  

shrubs ,  and t r e e s .  Annual grass land  h e r b s  a r e  dominant i n  a l l  of the  

p re sen t  vege ta t ion  types.  Many g r a s s e s  and broad l e a f  he rbs  a r e  

in t roduced  Old World s p e c i e s  t h a t  a r e  w e l l  adapted t o  i n t e n s e  graz ing .  

Prominent n a t i v e  c a c t i  inc lude  t h e  low growing prickly-pears  (Opuntia 

s p p . ) ,  c h o l l a s  ( W n t i a  -- s s p . ) ,  and snake cac tus  [(Bergerocactus - 

(=Cereus) emoryi] . Native shrubs  and t r e e s  a r e  r e s t r i c t e d  e s s e n t i a l l y  -- --- 
t o  p r e c i p i t o u s  h i l l s i d e s  along t h e  e a s t e r n  escarpment and s e v e r a l  deep 

canyons on t h e  western s l o p e ,  presumably because of t h e  p r o t e c t i o n  

a f fo rded  by t h e s e  a r e a s  from g o a t s  and f i r e s .  V i r t u a l l y  no 

reproduct ion  of t hese  woody spec i e s  occurs  i n  a r e a s  inhabi ted  by 

goa t s .  The mapped vege ta t ion  types  (Figure 3 )  a r e  d iscussed  below; 

c h a r a c t e r i s t i c  spec i e s  a r e  l i s t e d  i n  Table 2. Several  introduced 

herbaceous spec ies  l i s t e d  under "dis turbed" o r  "grassland" a r e  a l s o  

common i n  o t h e r  vege ta t ion  types .  



T a b l e  1. Endemic F l o r a  of San Clemente,  San N i c o l a s ,  and S a n t a  
Barbara  I s l a n d s .  

SAN CLEMENTE ISLAPJD SPECIES 

SCIENTIFIC NAME ---- -- --- 

A s t r a g a l u s  -.--. n e v i n i i  ---.. 

Brodiaea  k i n k i e n s i s  ------- -- --- --.-- 

Camissonia guada lupens i s  spp.  ------.-- -----. ---- 
clement ina --- ---- 

C a s t i l l e j a  .- - - g r i s e a  

Delphinium k i n k i e n s e  ------- ------ 

Delphinium var iega tum spp  . t h o r n e i  - - -- - . - - .- . - - - --- 

E r i o ~ o n u m  g igan teum v a r .  formosum --LA- . - ----- --.-- 

Galium c a t a l i n e n s e  spp.  ac r i spum - - - -.. - --. --- up---- 

Lithophragma maxima -------.-- ----- 

Lotus  a r ~ p h y l l u s  s s p .  adsurgens  -- -- --- -.---- 

Lotus  dendro ideus  s s p  - -- - --- --..- 

Munzothamnus b l a i r i i  -----.- ---- 

Tr i t e l e  ia clement i n a  ------ --- 

STATUS * REMARKS+ --- 
1 Occas iona l  i n  s t a b i l i z e d  

sandy a r e a s .  

, t r a s k i a e  E 

Artemsia n e s  i o  t i c a  -- - ---- 

Malaco thamnus clement i n u s  ------ 

Common i n  g r a s s l a n d  above 
1 ,000  f e e t .  

Common i n  sand  dunes .  

S c a t t e r e d  i n  canyons on 
e a s t e r n  escarpment  and 
s o u t h  e n d .  

G r a s s l a n d s  on east edge 
i n  s i x  l o  c a t i o n s  . 
Only one known 
p o p u l a t i o n .  

Canyon w a l l s  and  n e a r  
Wilson Cove. 

Canyon w a l l s  and  n e a r  
NOTS p i e r .  

Shaded canyons on  e a s t e r n  
escarpment .  

Only a  few immature 
i n d i v i d u a l s  ( t o t a l  less 
t h a n  25) known from 2 o r  
3 a r e a s  around Pyramid 
Cove. 

Only 8 l o c a t i o n s  known. 

E Only 2 l o c a t i o n s  known. 

1 Canyon w a l l s .  

1 Canyon w a l l s .  

- S a n t a  B a r b a r a ,  San 
N i c o l a s  I s l a n d s .  



Table 1 (cont .) 

Cryptantha t r a s k i a e  ----.- ----- 1 San Nicolas I s l a n d  

Eriophyllum v e n i n i i  ------- --- 
Lomat iurn i n s u l a r e  - ---- -,--.-- 

2 Santa Barbara I s l a n d  

San Nicolas I s l a n d .  

Lotus a rgophyl lus  orn i thopus  - --- -.---- --- ----- Santa Barbara and San 
Nicolas I s l a n d s .  

Malacothrix f o l i o s a  -.-- --- - -- 

Phace l ia  f l o r ibunda  ----- --.--- 

Tri fo l ium palmeri  --- --- 

- Santa Barbara and San 
Nicolas I s l a n d s .  

1 Santa Barbara I s l and .  

San Nicolas I s l a n d .  

Amsinkia s p e c t a b i l i s  v a r .  n i c o l a e  - ----- -- ----- San Nicolas I s l and .  

Eschschol z i a  ramosa ------ -- 

Hemizonia clement i n a  -- ---.- --.-.- 

Jepsonia  ma lv i fo l i a  -.-.--- ---- 

- Santa Barbara and San 
Nicolas I s l ands .  

- Santa Barbara and San 
Nicolas  I s l a n d s .  

- San Nicolas  I s l a n d .  

Key f o r  Table 1: 

* - U.S. F i s h  and W i l d l i f e  Serv ice  s t a t u s  (45 ---- Federal  R e g i s t e r  82580, 
December 15, 1980) 

1 - Taxa under review, Category 1 - enough b i o l o g i c a l  d a t a  f o r  
l i s t i n g .  

2 - Taxa under  review, Category 2 - b i o l o g i c a l  d a t a  i n s u f f i c i e n t  t o  
support  a l i s t i n g .  

E - Federally-designated Endangered spec i e s .  





Table 2. Vegeta t ion  Types and The i r  C h a r a c t e r i s t i c  Species  of San 
Clemente I s l a n d  

COASTAL STRAND AND DUNE 

Abronia marit ima -- ----- 
Abr onia  umbel l a  t a  ----- ----- 
Ambrosia chamissonis ssp .  ----- --- 
As t r a g a l u s  migue lens i s  - -.- -- 

*Atr ip lex  semibaccata  --- ------- 

A t r i p l e x  leucophyl la  - --- ..---- 
>kCakile mari t ima ------ -.--- 

Camissonia c h e i r a n t h i f o l i a  ------ ---- ------ 
Camissonia guadalupens is  ssp .  clement i n a  --.--- ----- 
Frankenia g r a n d i f o l i a  ---.- --.--- 
He t e ro theca  g r a n d i f l o r a  - - --- 
Suaeda c a l i f o r n i a  --- ----- 

MARITIME DESERT SCRUB - LYCIUM PHASE 

Amblyopappus p u s i l l u s  -- -.-.-- 
Bergerocactus emoryi - - --- 
-Lotus a rgophyl lus  ssp .  o rn i thopus  --- - - 
Lycium c a l i f o  rnicum -- -- 
M i r a b i l i s  c a l i f  o r z c a  -- ------ 
Opunt i a  l i t  t o r a l i s  --- --.---- 
Opuntia p r o l i f e r a  --- ----- 
Se lan ine l  l a  b i ~ e l o v i i  

Senecio l y o n i i  -- 

MARITIME DESERT SCRUB - TYPICAL PHASE 

Lotus a rgophyl lus  s sp .  o r a i t hopus  --.- - --.- - -.-- 
M i r a b i l i s  c a l i f o r n i c a  --- ----- 
Opuntia l i t t o r a l i s  

-,-.- 

S e l a g i n e l l a  b i g e l o v i  i --.---- ------- 

MARITIME DESERT SCRUB - CHOLLA PHASE 

Opuntia p r o l i f e r a  --- ----- 
S e l a g i n e l l a  b i g e l o v i i  
---a ----- 
E u ~ h o r b i a  misera  ---- 
Per  i t y  l e  emo r y i  ---- -- -- - - 

MARITIME SAGE SCRUB 

Artemisia  c a l i f o r n i c a  ----- -- 
Artemis ia  n e s i o t i c a  ---- --- 
Encel ia  c a l i f o r n i c a  -- ---- 
Eriogonum giganteum ssp .  - --- 
formosum ---- 
Eriogonum grande s s p .  - -- -- 
grande --- 
Eriophyllum n e v i n i i  ------- ---- 
Galvezia  spe c i o s a  ---- ----- 
Hazard i a  cana --- -- 
I somer i s  arboreus ---- --.- 
Rhus i n t e g r i f o l i a  --- ----- 
GRAS SLAND 

*Atr ip lex  semibaccata --- ----- 
*Avena barba ta  -- --- 
*Bromus -- m o l l i s  
*Bromus rubens --.--- --- 
Crassu la  e r e c t a  ---- --- 
Dichelos  temma Dulchellurn - - -  -- 

*Eriodium c icu ta r ium --- --- 
*Fes tu  ca spp . 
*Galium apa r ine  -- 
*Mesembryanthemum 

(= ~ a s o u l )  c rys  ta l l inurn -- --- 
*M. nodif lorum - 
*gordeum SDD. 

*Lamarkia aurea .  - 
Las t h e n i a  c a l i f o  r n i c a  --- - 
L e ~ i d i u m  l a s i o  c a r ~ u m  

- z .  --- 
*Malva pa rv i f  l o r a  - 
*Medicago polymorpha --- ---- 
Microse r i s  spp . ---- 
Pectocarya l i n e a r i s  ------ -.- 

"Plantago e r e c t a  
*Si lene  g a l l i c a  -- 

S D ~  r n u l a r i a  macrotheca 
Y. -  . -- - - - ---- - 
S t  i p a  p u l c h r a  --- -- 
Tri fo l ium spp. ---- 

* - denotes  non-native taxa 



Table  2 ( c o n t  .) 

ISLAND WOODLAND 

Avena spp.  --- 

Bromus spp.  
--,- 

Ceras t ium viscosum - --- -- ---- 
Heteromeles  a r b u t i f o l i a  -- -- -- ---- 
L onothamnus f l o r i b u n d u s  s s p .  a s p l e n i f o l  i o u s  2 -- - -.---- 
Montia p e r f o l i a t a  -- ---- 
Prunus l y o n i i  --- ---- 
Quercus t o m e n t e l l a  -- --- 
S t e l l a r i a  media 
---I_ --.-- 
Sambucus mexicana --- ---- 

DISTURBED AREAS 

COASTAL SALT MARSH 

A t r i ~ l e x  l e n t i f o r m i s  SSD. b rewer i  ---- -..---- - - - -  
D i s t i c h l i s  s p i c a t a  - -.- 
Franken ia  g r a n d i f  l o r a  -.-- - 
S a l i c o r n i a  s p .  ---- 

Suaeda c a l i f o r n i c a  ----- 

* A t  r i p l e x  
semibacca  t a  

*Avena spp.  --- 
* B r a s s i c a  spp.  ---.- 
*Bromus spp .  --- 
*Carpobrotus  e d u l i s  -- 
*Ehrhar ta  s p  . --- 
*Erodium -,--- spp. 
*Gasoul c r v s t a l l i n u m  -- - 
*GasouL n o d i f  lorurn -- 
*Hordeurn -- spp .  
*Lamarkia a u r e a  --- -- 
*Lolium spp .  
*Malva p a r v i f  l o r a  - --- 
*Medicago - p o l  ymorpha 
* M e l i l o t u s  spp. --.-- 
*Nico t i ana  g l a u c a  ----- 
* R ~ D  hanus 

* S a l s o l a  i b e r i c a  -- -- 
*S isymbr ium i r i o  --- -- 
*Sonchus spp.  --. 

* - d e n o t e s  non-nat ive  t a x a  



Coas t a l  S t rand  and Dunes 
-,- --------------- 

Coas t a l  s t r a n d  and dune v e g e t a t i o n  i s  r e s t r i c t e d  t o  smal l  a r e a s  a long 

t h e  south  and northwest  c o a s t s  of t h e  i s l a n d .  Predominantly 

a s s o c i a t e d  w i t h  sandy s u b s t r a t e s ,  s e v e r a l  s p e c i e s  t y p i c a l  of t h i s  

v e g e t a t i o n  type  a l s o  occur  i n  s c a t t e r e d  rocky a r e a s  behind beaches. 

Introduced i c e p l a n t  [Mesembryanthemum ------- (= Gasoul) c rys ta l l inurn]  and -.-- - 
gras sep  are abundant.  

Maritime Desert Scrub - Lycium Phase (MDS-LP) -- - --- 

The lowest wave-cut t e r r a c e s  a long t h e  sou the rn  and western sho re s  

suppor t  a  mix ture  of low growing, dry-season deciduous shrubs  

[predominantly box tho rn  and ragwort (Senecio l y o n i i ) ]  and cac tus .  -- 7 

Areas east of Pyramid Cove c o n t a i n  marit ime sage  sc rub  spec i e s ,  

predominantly b r i t t l e - b u s h  (Ence l ia  -- c a l i f o r n i c a )  and c o a s t a l  sagebrush 

(Artemisia  c a l i f o r n i c a )  . Sca t t e r ed  occur rences  of t h e  endangered 
-,-"----- 

C a s t i l l e j a  g r i s e a  and Lotus dendroideus v a r .  t r a s k i a e  a r e  found i n  t h e  -.-- -- --- --- 
a r e a .  Introduced i c e p l a n t  and g r a s s e s ,  a s  w e l l  a s  a n a t i v e  s tonecrop  

(Crassu la  e r e c t a ) ,  a r e  common between t h e  sh rubs .  ---- --- 

Maritime Deser t  Scrub - Typical  Phase (MDS-TP) -- ---- 

The community is  dominated by dense pa tches  of  c o a s t a l  pr ickly-pear  

(Opuntia l i t t o r a l i s ) ,  which se rve  a s  pro tec ted  r e f u g i a  f o r  a  v a r i e t y  -- ---.- 



o f  he rb  and shrub s p e c i e s  from g r a z i n g  g o a t s .  C a c t i  are s c a t t e r e d  

th roughout  a l l  upland v e g e t a t i o n a l  t y p e s .  

Grass land  s p e c i e s  may be s e a s o n a l l y  abundant i n  a r e a s  where s u f f i c i e n t  

s o i l  is p r e s e n t .  Overgrazing and an imal  t r a n s p o r t  of l o o s e  c a c t u s  

s t e m s  o r  seed may have expanded t h e  range and d e n s i t y  of mari t ime 

d e s e r t  s c r u b  over  much of t h e  i s l a n d .  

M a r i t i m e  D e s e r t  Scrub - Chol la  Phase  (MDS-CP) ----.---..----.----- -- -- 

T h i s  v e g e t a t i o n  phase  i s  p a r t i c u l a r l y  w e l l  developed o n  t h e  h o t t e r ,  

sou th- fac ing  s l o p e s ,  m o s t l y  a t  t h e  s o u t h e r n  e n d ' o f  t h e  i s l a n d .  It i s  

c h a r a c t e r i z e d  by c o a s t a l  c h o l l a  (Opuntia -- - p r o l i f e r a ) ,  b u t  box t h o r n  

(Lycium c a l i f o r n i c u m )  and cunado (Bergerocac tus  emoryi)  a l s o  occur  as --- ------ --- 

minor e lements  o f  t h i s  phase .  T r a n s p o r t  of c h o l l a  s t e m s  by f e r a l  

a n i m a l s  and b i r d s  may have expanded and i n t e n s i f i e d  t h e  d i s t r i b u t i o n  

o f  t h i s  v e g e t a t i o n  t y p e  on San Clemente I s l a n d .  

Mari t ime Sage Scrub (MSS) --- --. -- 

T h i s  v e g e t a t i o n  a s s o c i a t i o n  o c c u r s  i n  s c a t t e r e d  p a t c h e s  on s t e e p  

s l o p e s  a l o n g  t h e  e a s t e r n  escarpment  and i n  a few canyons on  t h e  w e s t  

s i d e .  A few d e n s e  shrubby p a t c h e s  of lemonadeberry (Xhus --- 

i n t e g r i f o l i a )  o c c u r  on r e l a t i v e l y  l e v e l  ground on b o t h  s i d e s  o f  t h e  

i s l a n d .  The o u t e r  margins of t h e  p a t c h e s  g e n e r a l l y  show e f f e c t s  of 

i n t e n s e  g o a t  browsing.  



Smal l  e n c l a v e s  of t h e s e  and o t h e r  less common shrub  s p e c i e s  grow i n  

many p r e c i p i t o u s ,  s c a t t e r e d  l o c a l e s .  These a r e  t h o u g h t  t o  be remnants 

o f  a f o r m e r l y  more prominent and con t iguous  v e g e t a t i o n  t h a t  presumably 

covered p a r t s  o f  t h e  nearby  s l o p e s  and mar ine  t e r r a c e s  where g o a t  

g r a z i n g  c u r r e n t l y  p e r m i t s  o n l y  c a c t u s  s c r u b  t o  p e r s i s t  ( S t e w a r t  e t  a l .  

1974, Coblentz  1977 and 1978, Raven 1963) .  

During , t h e  pe r iod  when mar i t ime  s a g e  s c r u b  covered l a r g e  a r e a s  of t h e  

i s l a n d ,  t h i s  v e g e t a t i o n  i n c l u d e d  a s i g n i f i c a n t  component of c h a p a r r a l  

s h r u b s  such as chamise (Adenostema f a s c i c u l a t u m ) ,  C a l i f o r n i a  l i l a c  

(Ceanothus megacarpus) ,  C a t a l i n a  crossosoma (Crossosoma c a l i f o r n i c u m ) ,  ---- ---- ---..- 

i s l a n d  t r e e  poppy (Dendromecon r i g i d a  subsp.  rhamnoides)  , toyon ----- -.-- ----- 
(Heteromeles --- a r b u t i f o l i a ) ,  l a u r e l  sumac [Rhus (=Malosma) l a u r i n a ] ,  --- --- ---- 

C a t a l i n a  c h e r r y  (Prunus ------ --- l y o n i i )  , buck t h o r n  (Rhamnus p i r i f o l i a )  , b l u e  ------- ---- 

e l d e r b e r r y  (Sambucus --- mexicana) ,  and p o i s o n  oak (Toxicodendron -- 

d i v e r s i l o b u m ) .  Th is  c h a p a r r a l  community was p e r h a p s  s i m i l a r  t o  t h e  ------ 

v e g e t a t i o n  observed  on nearby San ta  C a t a l i n a  I s l a n d .  These c h a p a r r a l  

t a x a  were  p robab ly  once  a  s i g n i f i c a n t  p a r t  of t h e  i s l a n d  v e g e t a t i o n ,  

b u t  c u r r e n t l y  grow o n l y  as i s o l a t e d  and wide ly  s c a t t e r e d ,  mature 

i n d i v i d u a l s  (of t e n  browse-damaged) . S e v e r a l  of t h e s e  t a x a  have 

a p p a r e n t l y  been e x t i r p a t e d .  The ana logy  w i t h  o t h e r  i s l a n d s  is  

unmis takab le ;  t h e s e  p l a n t s  are c a s u a l t i e s  of f e r a l  g o a t s  j u s t  as h a s  

been documented on  nearby  S a n t a  C a t a l i n a  I s l a n d  and i n  t h e  Galapagos 

I s l a n d s  (Raven 1963, Coblentz  1975, Hamann 1975, 1979; Cen te r  f o r  

1 
N a t u r a l  Areas 1976, Sward and Cohen 1980, Ferguson p e r s .  comm.). 

1 Howard Ferguson,  B o t a n i s t ,  Naval A i r  S t a t i o n  North  I s l a n d ,  San 

Diego, CA. 



Grassland -- 

Grasslands cover  much of t h e  c e n t r a l  uplands of t h e  i s l a n d .  These 

a r e a s  a r e  l a r g e l y  dominated by e x o t i c  annual he rbs ,  bu t  s c a t t e r e d  

n a t i v e  wildf lowers  a l s o  e x i s t .  Although h e a v i l y  grazed and wi th  t h i n  

and eroded s o i l s ,  t h e  h a b i t a t  s t i l l  suppor t s  s i g n i f i c a n t  popula t ions  

of n a t i v e  pe renn ia l  needlegrass  (S t ipa  --- -- ~ u l c h r a )  , l a r k s p u r  (Delphinium --- 
variegatum subsp.  -.- t ho rne i ,  - D .  k ink iense ) ,  and brodiaea  (Brodiaea ----- 
k i n k i e n s i s )  . --- 

The former e x t e n t  of t h e  n a t i v e  grass land  may never  be p r e c i s e l y  

r econs t ruc t ed  o r  determined. Nonetheless ,  t h e  i n t e n s e  graz ing  by 

g o a t s  and sheep, r e s u l t a n t  s o i l  l o s s ,  and t h e  presence of many 

introduced annual  spec i e s  adapted t o  heav i ly  grazed cond i t i ons  

d o u b t l e s s l y  has reduced t h e  h i s t o r i c  abundance of many n a t i v e  spec i e s .  

The succulen t  pe renn ia l  g r a s s ,  Dissanthel ium ca l i forn icum,  is  

appa ren t ly  now e x t i n c t  a s  t h e  r e s u l t  of t h e s e  processes  (Raven 1963, 

Center f o r  Natura l  Areas 1976, Coblentz 1975 and 1977, Hamann 1975, 

1979, Sward and Cohen 1980, Ferguson pers .  comm.) . 

I n  a d d i t i o n  t o  goa t s ,  f e r a l  p igs  a l s o  g raze  t h e  he rb  growth. More 

s i g n i f i c a n t l y ,  they  "root" up t h e  s o i l  t o  o b t a i n  and feed on t h e  

f l e s h y  underground p a r t s  of p l a n t s  such a s  wild-hyacinth (Dichelostemma 

pulchellum) and brodiaea.  Within these  d i s tu rbed  a r e a s ,  

non-indigenous annuals  a r e  probably a t  a  compet i t ive  advantage over 

n a t i v e  s p e c i e s  (Center  f o r  Natura l  Areas 1976, Wood and B a r r e t t  1979, 

Ferguson pers  . corn. ) . 



I s l a n d  Woodland 

This  is  t h e  only t r e e  vege ta t ion  type on t h e  i s l a n d  and inc ludes  

Ca ta l ina  cher ry ,  C a t a l i n a  ironwood (Lyonothamnus f lo r ibundus ) ,  i s l a n d  --- --- 
oak (Quercus --- tomentel la)  , b lue  e lde rbe r ry ,  and toyon. Sca t te red  

occurrences  of t h e s e  t r e e s  i n  t h e  western and e a s t e r n  canyons 

c o n s t i t u t e  remnants of a formerly more ex tens ive  woodland. The groves 

a r e  open assemblages of o ld  t r e e s .  Typ ica l ly  t h e  canopy c losu re  of 

t h e  groves i s  incomplete y e t  s eed l ings  o r  young t r e e s  a r e  not  present  

(Raven 1963, Stewart  e t  a l .  1974, Sward and Cohen 1980, Chambers 

Consul tan ts  and Planners  1981a, and Ferguson pers  . comm.) . 

Goats congregate  i n  t h e  groves and around s o l i t a r y  t r e e s .  Undergrowth 

such as shrubs ,  s p r o u t s  o r  s eed l ings  i s  completely absen t  i n  t hese  

a r e a s .  The t r e e s  a r e  browsed a s  h igh  a s  6 f e e t  ( 2  m), t h e  e x t e n t  of a 

g o a t ' s  reach .  In some l o c a t i o n s  g o a t s  c l imb i n t o  t h e  t r e e s  and browse 

t h e  canopy. Humus does n o t  accumulate i n  such groves. The trampling 

of s o i l  by g o a t s  and p i g s  exposes t r e e  r o o t s  and c o n t r i b u t e s  t o  t h e  

dea th  of t r e e s .  Barren mineral  s u b s o i l  o r  bedrock predominates,  and, 

except  dur ing  the  most a c t i v e  growing season ,  n e a r l y  a l l  herbaceous 

growth under t h e  t r e e s  i s  consumed o r  trampled (Coblentz 1975, Sward 

and Cohen 1980, and Ferguson pers .  comm.) . 

Coas ta l  s a l t  Marsh 

Two smal l  marsh a r e a s  occur  behind the  beaches a t  t h e  mouths of 

Chene t t i  and Horse Reach Canyons on t h e  sou th  end of t h e  i s l a n d .  



Because they are wi th in  o r  ad jacent  t o  t h e  impact zone of t h e  shore  

bombardment range,  bo tan ica l  i n v e s t i g a t i o n  of t h e s e  a r e a s  has been 

very l i m i t e d  r e c e n t l y .  Although pre-1900 bo tan ica l  i n v e s t i g a t i o n  

(which concent ra ted  on t h e  south  end) d i d  n o t  r e p o r t  i t ,  pickleweed 

( S a l i c o r n i a  subtermina l i s )  occurs  about t h e  margins of t h e  i s l a n d  and 

w i t h i n  t h e s e  marshes. A l k a l i  hea th  (Frankenia g r a n d i f o l i a ) ,  s a l t g r a s s  - 

< ( D i s t i c h l i s  - s p i c a t a ) ,  and s e a - b l i t e  (Suaeda c a l i f o r n i c a )  a r e  

a d d i t i o n a l  a s s o c i a t e s .  No i n s u l a r  endemic bo tan ica l  spec i e s  a r e  known 

t o  be a s soc i a t ed  wi th  t h i s  vege ta t ion  type .  

Disturbed Areas -- 

Wherever t h e  a c t i v i t i e s  of man o r  na tu re  s c a r i f y ,  rear range  and 

recontour  land forms, a  v a r i e t y  of n a t u r a l i z e d  non-indigenous s p e c i e s  

u s u a l l y  a r e  t h e  f i r s t  and dominant co lon ize r s .  Most 

d i s turbance-assoc ia ted  p l a n t s  on t h e  i s l a n d  a r e  n a t i v e  t o  t h e  Old 

World, where they a r e  an  i n t e g r a l  p a r t  of t h e  na t ive  landscape t h a t  

has been i n t e n s e l y  d i s tu rbed  by human a c t i v i t i e s  and g raz ing  animals 

f o r  thousands of years .  

In  a  genera l ized  scene r io ,  a  r e c e n t l y  advent ive  s p e c i e s  grows f i r s t  i n  

r u d e r a l  a r e a s  nea r  t h e  s i t e  of i t s  i n i t i a l  es tab l i shment  and then  

d i s p e r s e s  i n t o  nearby d i s tu rbed  a r e a s .  Eventual ly i t  may 

s i g n i f i c a n t l y  cover o therwise  ba re  ground between e x i s t i n g  n a t i v e  

p l a n t s .  Many of t h e  e x o t i c  spec i e s  i n i t i a l l y  repor ted  i n  a  few s p o t s  

on t h e  i s l a n d  over a century  ago a r e  now common throughout most 

h a b i t a t s ,  Some spec i e s ,  however, have become e s t a b l i s h e d  s i n c e  t h e  
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last  f l o r a  of t h e  i s l a n d  was published i n  1963. These s p e c i e s  a r e  

l i m i t e d  t o  r u d e r a l  a r e a s  and ad jacen t  h a b i t a t s  (Raven 1963, Thorne 

1969, Sward and Cohen 1980, Chambers Consul tan ts  and Planners  1981a, 

Ferguson p e r s .  corn-.) .  

F igure  3 d e p i c t s  only r e l a t i v e l y  l a r g e  a r e a s  of r u d e r a l  h a b i t a t .  The 

many smal l  o r  narrow s t r i p s  of r u d e r a l  vege ta t ion  a long  roads ,  and 

n e a r  s p o r a d i c a l l y  used a r e a s  a r e  not  i n d i c a t e d .  The environmental 

e f f e c t s  of human d i s tu rbance  a r e  s i m i l a r  t o  t hose  d i s tu rbances  brought 

about  by l a r g e  numbers of g o a t s  and p igs .  Consequently, a r e a s  o t h e r  

t han  those  designated a s  "dis turbed" on Figure 3 s e a s o n a l l y  may 

func t ion  a s  rude ra l  h a b i t a t  and a r e  s u s c e p t i b l e  t o  co lon iza t ion  by 

a d d i t i o n a l  non-native spec i e s .  Many of t h e  non-indigenous spec i e s  

t h a t  c h a r a c t e r i z e  rude ra l  a r e a s  may a l s o  occur  i n  o t h e r  a r e a s  of t h e  

i s l a n d  and, t h u s ,  t h e  spread of s e v e r a l  of t h e s e  spec i e s  i n t o  a  

v a r i e t y  of h a b i t a t s  might be imminent and i n e v i t a b l e .  

Fauna 

T e r r e s t r i a l  I n v e r t e b r a t e s  - -- 

L i t t l e  work has  been formal ly  published concerning t h e  i n v e r t e b r a t e  

fauna of San Clemente I s l and .  Of s p e c i a l  i n t e r e s t  a r e  t h e  land 

s n a i l s .  Several  s n a i l  s p e c i e s  of t h e  genus -- Micrar ionta  (M. - i n t e r c i s a ,  

gabbi ,  and ----- r ed imi t a )  i n h a b i t  only San Clemente I s l and .  These spec i e s  

a l s o  a r e  we l l  represented  i n  t h e  f o s s i l  fauna of t h e  i s l a n d .  The 
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fo rmer  two s p e c i e s  are s c a t t e r e d  i n  p a t c h e s  w i t h i n  p r  i ck ly -pear  d e s e r t  

s c r u b  community, w h i l e  t h e  l a t t e r  seems t o  be r e s t r i c t e d  t o  small 

p a t c h e s  of maritime s a g e  s c r u b  (Roth 1975).  These endemics have been  

proposed,  e v a l u a t e d ,  and r e j e c t e d  f o r  Endangered o r  Threatened s t a t u s  

because  t h e i r  p o p u l a t i o n s  appear  t o  be w e l l  above t h e  c r i t i c a l  l e v e l  

and  t h e i r  h a b i t a t s  are n o t  i n  immediate jeopardy.  

Three  C a l i f o r n i a  Channel I s l a n d s  endemic s n a i l  s p e c i e s  occur  on  San 

Clemente I s l a n d :  V e r t i g o  c a l i f o r n i c a  longa  (found a l s o  on 'Anacapa, --.----- ---- ----. -- 

San Miguel , and S a n t a  Barbara)  ; V e r t i g o  c a l i f ~  r n i c a  c a  t a l i n a r i a  (found --.--- ---- -.-- 

a l s o  on Anacapa, San Miguel,  and S a n t a  C a t a l i n a ) ;  and --- S t e r k i a  

c l e m e n t i n a  ( a l s o  found on San ta  Barbara  I s l a n d ) .  Two o t h e r  s n a i l  
--,-- 

s p e c i e s ,  Quicke l l a  r e h d e r i  and C a t i n e l l a  o r e g o n e n s i s ,  a r e  e v i d e n t l y  -.---- ------- -.--,-- ---- 

i d e n t i c a l  t o  t h o s e  on t h e  mainland (Kanakoff 1950, Cohen 1980, 

N a t i o n a l  Park S e r v i c e  1980a) .  

The i n s e c t  f auna  on San Clemente I s l a n d  i s  r e l a t i v e l y  d e p a u p e r a t e ,  b u t  

endemism i s  h i g h ,  e s p e c i a l l y  i n  t h e  D i p t e r a  and O r t h o p t e r a  o r d e r s .  

Over twenty endemic s p e c i e s  (no endemic genera )  a r e  found on  t h e  

i s l a n d .  Among t h e s e  are unique forms of g r a s s h o p p e r s ,  c r i c k e t s ,  

b e e t l e s ,  f l i e s ,  and  wasps  ( M i l l e r  and Menke, 1981).  

Of t h e  Hymenoptera ( b e e s ,  a n t s ,  and  wasps ) ,  t h e  s p e c i e s  --- Anthophora 

(=urban)  c lement  i n a  was d e s c r i b e d  by Cocke r a l l  (1939) from specimens ---- ----- 
g a t h e r e d  on San Clemente I s l a n d .  T h i s  s p e c i e s  now a p p e a r s  t o  be  on ly  

a s u b s p e c i e s  of A. u r b a n a ,  which i s  n a t i v e  t o  t h e  c o a s t a l  margin of - -- 

C a l i f o r n i a .  Phobetus (= t e s t a c e o u s )  c i l i a t u s ,  a s p e c i e s  of --- --- p- 



Scarabaeidae b e e t l e  descr ibed from San Clement e  I s l a n d  by Barre t  t , i s  

now known t o  e x i s t  i n  o t h e r  a r e a s .  The only t r u l y  endemic Hymenoptera 

present  on t h e  i s l a n d  is i n  t h e  robber f l y  fami ly  As i l i dae ,  ----- E f f e r i a  

(=Erax -- - c lement i )  descr ibed by Wilcox and Martin (1945).  In  f a c t ,  

u n t i l  r e c e n t l y  when Powell and Faulkner surveyed t h e  i s l a n d ,  o n l y  t h e  

o r i g i n a l  type  specimens had ever been c o l l e c t e d .  

The Lepidopteran fauna of t h e  i s l a n d ,  e s p e c i a l l y  t h e  Rl~opalocera,  i s  

extremely depauperate.  In  a l l ,  twelve spec i e s  of b u t t e r f l i e s  have 

been recorded from t h e  i s l a n d  : Erynnis  f u n e r a l i s ,  .- P a p i l i o  ze l i caon ,  

P i e r i s  rapae,  Strymon melinus, C e l a s t r i n a  a r g i o l u s ,  Brephidium e x i l i s ,  --- --- ----- --- --- -- 

Vanessa annabe l l a ,  V. c a r d u i ,  V.  v i r g i n i e n s  is. Of these  spec i e s ,  on ly  
-.-A -- -- - --- 

members of t he  genus -- Vanessa ( t h i s t l e  b u t t e r f l i e s  o r  pa in ted- lad ies )  

have been observed and c o l l e c t e d  f r equen t ly  a t  many l o c a l i t i e s  on t h e  

i s l a n d .  

The reason(s )  f o r  t h e  l a c k  of i n s e c t  d i v e r s i t y  on t h e  i s l a n d  i s  

unknown a t  p re sen t ,  but  could i n  p a r t  be a  r e s u l t  of t h e  l o s s  of 

v e g e t a t i o n  cover  and/or  h o s t  p l a n t s  t h a t  has  occurred following t h e  

i n t r o d u c t i o n  of p i g s ,  goa t s ,  and sheep. A s  r e f l e c t e d  by t h e  

Rhopalocera example, t h e r e  a r e  c u r r e n t l y  no endemic spec i e s  o r  

subspec ies  of b u t t e r f l y  known from t h e  i s l and .  This  i s  not  e a s i l y  

explained cons ider ing  the  d i v e r s i t y  and degree of endemism of t h e  

f l o r a .  A l l  spec i e s  of b u t t e r f l i e s  recorded from t h e  a r e a  a r e  a l s o  

commonly encountered both on t h e  o t h e r  Channel I s l a n d s  and t h e  

ad j acen t  mainland. 



R ~ D  t i l e s  

Only two l i z a r d  spec i e s  (and no amphibians) a r e  found on San Clemente 

I s l and .  The side-blotched l i z a r d  (Uta s tansbur iana)  i n h a b i t s  most of --- ---- 

t h e  o the r  Channel I s l ands  a s  we l l  a s  t h e  mainland. The i s l a n d  n i g h t  

l i z a r d  (Xantusia r i v e r s i a n a )  i s  endemic t o  two o t h e r  C a l i f o r n i a  ---- - 
Channel I s l ands  . 

I3 i r d  s 

The avifauna of the i s l and  inc ludes  about 240 s p e c i e s  (Jorgensen 
1 

pers .  comm.) . Approximately 30 marine-associated and t e r r e s t r i a l  

spec i e s  breed o r  have bred on San Clemente I s land .  The remainder of 

spec i e s  a r e  mainly migrants  o r  v i s i t o r s  t o  t h e  i s l a n d .  

Horned l a r k s  (Eremophila a l p e s t r i s )  anh western meadowlarks (S tu rne l l a  ------ ----- --- 

neglects) a r e  abundant on San Clement e  I s l a n d ,  presumably be cause of ------ 

t h e  l a r g e  expanse of grass land  h a b i t a t .  White-crowned sparrows 

(Zonot r ich ia  --- leucophrys)  -- occur  i n  l a r g e  numbers on San Clement e  I s l and  

a s  win ter  migrants .  American k e s t r e l s  (Falco s p a r v e r i u s )  a l s o  appear -- --- 

t o  be numerous, perhaps the  r e s u l t  of t h e  overgrazed cond i t i on  which 

has  r e s u l t e d  i n  increased  foraging  h a b i t a t .  Gambel's q u a i l  (Lophortyx 

gambeli i )  and t h e  e x o t i c  chukar ( A l e c t o r i s  chukar) have been --- ---- -- 

in t roduced 'and  are t h r i v i n g .  

Paul  Jorgensen, Wi ld l i f e  B i o l o g i s t ,  Naval A i r  S t a t i o n  North I s l a n d ,  

San Diego, CA 



The r e l a t i v e l y  undisturbed beaches and rocky s h o r e l i n e  provide 

e x c e l l e n t  foraging and r e s t i n g  h a b i t a t  f o r  many migra t ing  and v i s i t i n g  

wa te rb i rds .  Western g u l l s  (Larus o c c i d e n t a l i s )  , Brandt 's cormorant 
--,- ----- 

(Phalacrocorax -- p e n i c i l l a t u s ) ,  C a l i f o r n i a  brown p e l i c a n s  (Pelecanus - -- ---- 
o c c i d e n t a l i s  c a l i f o r n i c u s )  , r o y a l  t e r n s  (S terna  maxima), and a  v a r i e t y  ---- ---- -- --- 
of s m a l l  s ho reb i rds  r o o s t  on off-shore rocks.  Western g u l l s  and 

Brandt ' s  cormorants breed on s e v e r a l  c l i f f s  and of f -shore  rocks. Sea l  

Cove is  t h e  only known breeding s i t e  on San Clemente I s l and  f o r  b lack  

oys t e r c a t c h e r s  (Haematopus bachmani) . Seal  Cove and China Point bo t h  ----- - 
o f f e r  good breeding h a b i t a t  f o r  Xantus' mur re l e t s  (Endomychura -- 

hypoleuca) ,  a l though t h e r e  i s  only  one breeding record (Jorgensen -- 

Native Mammals 

The mammalian fauna of San Clemente I s l and  is  depauperate .  A v a r i e t y  

of b a t  spec i e s  t h a t  a r e  common on the  mainland have a l s o  been r epor t ed  

from San Clemente I s l and  (von Bloeker 1967, Brown 1980), such a s  

C a l i f o r n i a  myot i s  ( 3 o t i s  - ------ c a l i f o r n i c u s )  , f r inged  myotis  ( 3 o t i s  - 
thysanodes) ,  western big-eared b a t  (P lecotus  townsendii) ,  and Mexican -.- 

f r e e - t a i l e d  b a t  (Tadarida - b r a s i l i e n s i s ) .  - 

The endemic dee r  mouse (Peromyscus maniculatus  clement i s )  i s  mos t --- ---- --. 

o f t e n  observed i n  t h e  maritime d e s e r t  sc rub  - t y p i c a l  phase grass land  

v e g e t a t i o n  where i t  i s  most abundant during the  sp r ing  and e a r l y  

summer. It is  important i n  the  d i e t  of owls, hawks, k e s t r e l s ,  

s h r i k e s ,  and foxes,  and probably f e r a l  house c a t s  ( F e l i s  c a t u s )  and -- - 
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p i g s .  Undoubtedly t h e  a c t i v i t i e s  of g o a t s  a d v e r s e l y  a f f e c t  t h e i r  food 

and  cover  r e s o u r c e s  (von Bloeker  1967) .  

I s l a n d  f o x  (Urocyon l i t t o r a l i s )  i n h a b i t s  most of t h e  i s l a n d .  The f o x  -------- ---- 

f e e d s  on s e e d s  and f r u i t s ,  mar ine  and t e r r e s t r i a l  b i r d s  ( i n c l u d i n g  

n e s t l i n g s  and young) , c a r r i o n ,  g a r b a g e ,  and  r o d e n t s .  No c u r r e n t  

e s t i m a t e  of t h e  f o x  p o p u l a t i o n  on t h e  i s l a n d  i s  a v a i l a b l e ,  b u t  

r e l a t i v e  t o  t h e  San Nico las  and S a n t a  C a t a l i n a  I s l a n d  p o p u l a t i o n s  

t h o s e  on San Clemente I s l a n d  m a i n t a i n  h e a l t h y  numbers and a r e  observed 

commonly w i t h i n  a l l  h a b i t a t s  (Laughrin  1973 and 197 7, Chambers 

1 
C o n s u l t a n t s  and P lanners  1981a,  and Larson  p e r s .  comm.) . 

Non-native M a m m a l s  - 

Some m a m m a l s  and  p l a n t s ,  g e n e r a l l y  b e l i e v e d  t o  be n a t i v e ,  may a c t u a l l y  

have been imported t o  San Clemente I s l a n d  by American I n d i a n s .  The 

immigrat ion of European man e v e n t u a l l y  r e s u l t e d  i n  h o l e s a l e  

m o d i f i c a t i o n  o f  t h e  ecosystem th rough  i n t r o d u c t i o n  and  subsequent  

r e l e a s e  o r  e s c a p e  of e x o t i c  p l a n t  s p e c i e s  and d o m e s t i c  an imals  ( g o a t s ,  

sheep ,  p i g s ,  c a t t l e ,  h o r s e s ,  b u r r o s ,  dogs,  and  c a t s ) .  I n  a d d i t i o n ,  

ear thmoving,  c o n s t r u c t  i o n ,  main tenance ,  and o p e r a t i o n  of f a c i l i t i e s  

c o n t i n u e  t o  r e d u c e  t h e  n a t i v e  b i o t a  l o c a l l y  and over  e x t e n s i v e  areas. 

I n c i d e n t a l '  i n t r o d u c t i o n  of w e s t e r n  h a r v e s t  mouse (Reithrodontomys 

megalo t i s  - long icaudus)  , C a l i f o r n i a  v o l e  (Micro t u s  c a l i f o r n i c u s  

1 
J a n  Larsen ,  N a t u r a l  Resources  Manager, Naval A i r  S t a t i o n  North 

I s l a n d ,  San Diego,  CA 
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s a n c t i d i e g i ) ,  Old World house mouse (Mus musculus) ,  and  rat  ( R a t t u s  ----- --- --- 
s p . )  o c c u r r e d  d u r i n g  t h e  l a s t . . c e n t u r y  ( ~ o n  Bloeker  1967). House mouse 

p o p u l a t i o n s  predominate  i n  h a b i t a t s  c r e a t e d  by man ( e . g . ,  around 

b u i l d i n g s ,  dumps o r  d e b r i s ) .  The s t a t u s  o f  t h e  o t h e r  s p e c i e s  is  

c u r r e n t l y  unknown. 

Cats were i n t r o d u c e d  by man d u r i n g  t h e  sheep ranch ing  p e r i o d .  They 

a r e  now found th roughout  t h e  i s l a n d ,  b u t  a r e  p a r t i c u l a r l y  n o t i c e a b l e  

i n  t h e  Wilson Cove area where they  are k e p t  as p e t s .  Cats a l s o  o c c u r  

on s e v e r a l  of t h e  o t h e r  C a l i f o r n i a  Channel I s l a n d s .  The c u r r e n t  f e r a l  

c a t  p o p u l a t i o n  on San Clemente I s l a n d  i s  e s t i m a t e d  a t  600 t o  800 

a n i m a l s  (Larson p e r s .  comm.). Cats a r e  most f r e q u e n t  a round  dumps, 

o u t d o o r  t r a s h  cans ,  and  human h a b i t a t i o n .  They a r e  known t o  t ake  

slow-moving n i g h t  l i z a r d s  and r o o s t i n g / n e s t i n g  marine  b i r d s  (Lonquich 

1979) .  

Mule d e e r  (Odocoi leus  hemionus),  i n t r o d u c e d  around 1962, were  ----- 

e s t a b l i s h e d  on t h e  n o r t h e r n  p o r t i o n  of San Clemente I s l a n d .  A s  h a s  

been observed on S a n t a  C a t a l i n a  I s l a n d  (Cen te r  f o r  N a t u r a l  Areas  1976, 

and  Chambers C o n s u l t a n t s  and P l a n n e r s  1981a) ,  d e e r  have had s e v e r e  

i m p a c t s  on i s l a n d  v e g e t a t i o n .  T h e i r  numbers have been p e r i o d i c a l l y  

reduced by h u n t e r s ,  and  c u r r e n t l y  f i v e  o r  fewer  may s t i l l  be p r e s e n t  

o n  t h e  i s l a n d  (Larson p e r s .  comm.). 

F e r a l  p i g s  (Sus s c r o f a )  were i n t r o d u c e d  on San Clemente I s l a n d  i n  t h e  - 
19501s ,  presumably from s t o c k  on S a n t a  C a t a l i n a  I s l a n d  (S tewar t  e t  a l .  

1974).  Although once numbering about  1 ,000  a n i m a l s ,  t h e i r  c u r r e n t  
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p o p u l a t i o n  is  e s t i m a t e d  a t  l e s s  t h a n  100 a s  a r e s u l t  o f  p e r i o d i c  

hun t ing  and t h e  c u r r e n t  F e r a l  Animal Removal Program (Larson p e r s .  

comm.) . 

P i g s  a r e  wary, s e e k  r e f u g e  i n  dense  shrub c o v e r  d u r i n g  t h e  h e a t  of t h e  

day ,  and a r e  a c t i v e  e i t h e r  day  o r  n i g h t .  They are omnivorous and,  

t h u s ,  w i l l  eat a lmos t  a n y t h i n g  having food v a l u e ,  such  as v e g e t a t i o n  

( f o l i a g e  a s  w e l l  as f r u i t s ,  b u l b s  and s e e d s ) ,  i n v e r t e b r a t e s ,  r e p t i l e s ,  

mice ,  ground-nest ing b i r d s  and  eggs ,  and c a r r i o n .  They feed  h e a v i l y  

on c h o l l a  (Opuntia l i t t o r a l i s )  p a r t i c u l a r l y  i n  summer and f a l l .  ---- ---- 

Acorns a r e  a  h i g h  food v a l u e  r e s o u r c e  f o r  which p i g s  a c t i v e l y  compete 

wi th  g o a t s .  I n  t h e  absence  of i n t r o d u c e d  a n i m a l s ,  t h e  a c o r n s  probably  

would be used by n a t i v e  d e e r  mice ,  f o x e s ,  and  a v a r i e t y  of b i r d s .  

During w i n t e r  and s p r i n g  p i g s  commonly g r a z e  areas o f  d e n s e  herbaceous  

v e g e t a t i o n .  Although f r e e  w a t e r  i s  i m p o r t a n t ,  p i g s  may s u r v i v e  

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

from meager s e e p s .  During t h e  d r y  s e a s o n  p i g s  a r e  seldom observed 

more t h a n  a h a l f  m i l e  away from such  s e e p s .  

S c i e n t i f i c  s t u d i e s  have been conducted on v a r i o u s  a s p e c t s  of t h e  

eco logy  and impac t s  of f e r a l  g o a t s  on mainland a r e a s  i n  many p a r t s  of 

t h e  world  and on c o a s t a l  and o c e a n i c  i s l a n d s ,  i n c l u d i n g  t h e  Galapagos,  

Hawaii, New Zealand,  and nearby  S a n t a  C a t a l i n a .  S t u d i e s  on g o a t s  i n  

t h e  Galapagos and on S a n t a  C a t a l i n a  I s l a n d  i n c l u d e  o r i g i n a l  r e p o r t s  by 

Coblentz  (1977) ,  Hamann (1975 and 1979) ,  and s e v e r a l  r e v i e w  Papers  by 

Adamus ( C e n t e r  f o r  N a t u r a l  Areas  1976) and Coblentz  (1975 and 1978).  
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San Clemente I s l a n d ' s  g o a t s  have intermingled wi th  domestic g o a t s  

in t roduced  dur ing  t h e  sheep ranching per iod  and wi th  f e r a l  goa t s  

introduced from Santa Ca ta l ina  I s l and  a s  r e c e n t l y  a s  t h e  1950's. They 

a r e  i n d i s t i n g u i s h a b l e  from these  l a t t e r  g o a t s ,  and a r e  i n  no way 

unique o r  unusual among f e r a l  goa t s  which occur throughout t h e  world. 

During t h e  sheep ranching period (1877 t o  1934) on San Clemente 

I s l a n d ,  g o a t s  were sho t  by sheepherders f o r  t a r g e t  p r a c t i c e  and 

r e c r e a t i o n a l  hunting because they were thought  of a s  p e s t s  t h a t  

competed wi th  t h e  sheep f o r  a v a i l a b l e  forage  and damaged t h e  range. 

Th i s  h a b i t u a l  shoot ing  reduced t h e i r  numbers s i g n i f i c a n t l y  and 

t empora r i l y  lessened  t h e i r  impact on t h e  i s l a n d  ecosys tem. Af te r  

sheep ranching was d iscont inued ,  goa t  herds  were l e f t  uncont ro l led  

1 
except  f o r  occas iona l  l o c a l i z e d  shoot ing  (Meadows pe r s .  conun.). 

Between 1972 (when t h e  est imated goa t  popula t ion  was 10,000) and 1977 

(when a n  es t imated  1,500 remained),  t h e  Navy removed more than 16,000 

goa t s '  from t h e  i s l a n d .  Over 12,000 were taken by a  v a r i e t y  of herding 

and l i v e  t rapping  methods (1972 through 1975),  while  an  a d d i t i o n a l  

4,000 were taken i n  a  year-long s p o r t  hunt ing  program (1976 t o  1977). 

The c u r r e n t  populat ion (1983) is  down t o  about 400 animals  a s  r e s u l t  

of an  a c t i v e  t rapping  program under c o n t r a c t  wi th  t h e  Navy. 

Goats o c c u r ' i n  a l l  h a b i t a t s  on t h e  i s l a n d .  Herds of 100 o r  more 

i n d i v i d u a l s  were once found along t h e  p r e c i p i t o u s  e a s t e r n  escarpment 

Donald Meadows, Los Angeles County M u s e d  of Natural  HIs tory ,  Los 

Angeles, CA. 
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and around t h e  s t eep-s ided  canyons and upper  marine  t e r r a c e s ,  m o s t l y  

on t h e  s o u t h e r n  h a l f  of t h e  i s l a n d .  Goat h e r d s  occupy t r a d i t i o n a l  

home r a n g e s  t h a t  may encompass 1 t o  2 s q u a r e  m i l e s  and  ou t  of which 

t h e y  seldom s t r a y .  They e s t a b l i s h  h a b i t u a l  bedding grounds t o  which 

t h e y  r e t u r n  n i g h t l y ,  e v e n t u a l l y  r e n d e r i n g  t h e s e  a r e a s  n e a r l y  b a r r e n  

and p r o n e  t o  e r o s i o n .  Coa t s  f o l l o w  a s e r i e s  of e s t a b l i s h e d  t ra i l s  

a c r o s s  s l o p e s ,  c l e a r i n g  them of a l l  v e g e t a t i o n  th rough  f e e d i n g  and 

t r a m p l i n g .  The compacted s o i l  of t h e s e  p a t h s  a l s o  a c t s  t o  focus  and 

c h a n n e l i z e  r u n o f f  , t h e r e b y  a c c e l e r a t i n g  e r o s i o n  and f u r t h e r  degrad ing  

t h e  h a b i t a t .  

Goats a r e  c a p a b l e  of s u b s i s t i n g  on a  broad range of f o r a g e .  They 

f i r s t  consume t h e  h i g h e r  q u a l i t y  g r a s s e s  and f o r b s .  L a t e r ,  t h e y  

u t i l i z e  t h e  l o w e s t  q u a l i t y ,  c o a r s e  range s t u b b l e ,  a s  w e l l  a s  b i t t e r ,  

o i l y  s h r u b s  shunned by o t h e r  u n g u l a t e s .  F e r a l  g o a t s  can p e r s i s t  on 

s e v e r e l y  degraded r a n g e s  & e r e  no o t h e r  such a n i m a l s  c a n  f i n d  

s u f f i c i e n t  s u s t e n a n c e ,  t h e r e b y  e x c l u d i n g  o t h e r  u n g u l a t e s  ( e . g . ,  d e e r )  

by s u p p r e s s i n g  h i g h  q u a l i t y  f o r a g e  s p e c i e s .  E v e n t u a l l y ,  even c o a r s e  

b i t t e r ,  woody p l a n t s  may be e l i m i n a t e d .  T h e i r  r e l a t i v e l y  low 

requ i rement  f o r  f r e e  w a t e r ,  ' p a r t i c u l a r l y  when p l a n t s  such a s  c a c t u s  

are a v a i l a b l e ,  assists them i n  m a i n t a i n i n g  s u b s t a n t i a l  p o p u l a t i o n s  

even i n  a d e s e r t  environment .  

I n  summary, - f e r a l  g o a t s  on San Clemente I s l a n d  s e v e r e l y  compete w i t h  

n a t i v e  fauna  f o r  food resources , .  F u r t h e r ,  t h e y  d e s t r o y  cover  and 

e s s e n t i a l  b reed ing  h a b i t a t  ( p a r t i c u l a r l y  d e n s e  sh rub)  f o r  s e v e r a l  b i r d  

s p e c i e s .  A few n a t i v e  s p e c i e s ,  such  as t h e  endemic r a c e  of horned 



l a r k  (Eremophila a l p e s t r i s  i n s y l a r i s ) ,  r o c k  wren ( S a l p i n c t u s  -- 
o b s o l e t u s ) ,  and dove weed (Eremocarpus s e t i g e r u s )  ( t h e  l a t t e r  two --- - --- 
s p e c i e s  common throughout  t h e  r e g i o n )  may have  b e n e f i t e d  by g o a t  

g r a z i n g .  N e v e r t h e l e s s ,  most n a t i v e  and u n i q u e  b i o t i c  r e s o u r c e s  a r e  

d i s a d v a n t a g e d  o r  e l i m i n a t e d  by t h e  g o a t s .  T h i s  d e g r a d a t i o n  p r o c e s s  i s  

w e l l  advanced w i t h  s e v e r a l  endemics,  i n c l u d i n g  t h e  San Clemente I s l a n d  

ru fous -s ided  towhee, San Clemente I s l a n d  Bewick's wren and C a l i f o r n i a  

d i s s a n t h e l i u m  a p p a r e n t l y  going e x t i n c t  from t h e  i s l a n d  as a d i r e c t  o r  

i n d i r e c t  r e s u l t  of g o a t  a c t i v i t y .  Grazing a c t i v i t i e s  of g o a t s  

c o n t i n u e  t o  t h r e a t e n  s e v e r a l  o t h e r  endemic p l a n t  and an imal  s p e c i e s  

w i t h  a s i m i l a r  f a t e .  

Overview of C o n d i t i o n s :  San Nico las  I s l a n d  

San N i c o l a s ,  one  of t h e  t h r e e  C a l i f o r n i a  Channel i s l a n d s  i n h a b i t e d  by 

t h e  I s l a n d  Nigh t  L i z a r d ,  i s  l o c a t e d  'approximately  75  m i  (120 km) 

sou thwes t  o f  Los Angeles.  T h i s  22.2 s q u a r e  m i  (3'6 s q  km) i s l a n d  i s  

under  t h e  j u r i s d i c t i o n  o f  t h e  U.S. Navy. It i s  wal i n  shape w i t h  a 

maximum l e n g t h  o f  9 .7  m i  (16 km). The h i g h e s t  p o i n t  on  t h e  i s l a n d  i s  

907 f t . (275  m) . The i s l a n d  is  main1.y comprised of P l e i s t o c e n e  and 

Eocene m a r i n e  sed imenta ry  d e p o s i t s  and  r o c k  o u t c r o p s  (Vedder and 

Howell 1976) .  

C l i m a t o l o g i c a l l y ,  San N i c o l a s  h a s  r e l a t i v e l y  warm, w e t  w i n t e r s  and 

c o o l ,  d r y  summers. The a v e r a g e  mean monthly  t e m p e r a t u r e  i s  60.4OF 

(16'C). P r e c i p i t a t i o n  v a r i e s  from 5.4  i n  t o  17.8  i n  (13.7 t o  45.2 

c m ) .  Fog i s  p r e s e n t  10% of t h e  t i m e  and most f r e q u e n t l y  o c c u r s  o n  t h e  
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w e s t e r n  end of t h e  i s l a n d .  During t h e  1 9 t h  c e n t u r y  s h e e p  and g o a t s  

were  r e l e a s e d  on San Nico las .  T h e i r  a c t i v i t i e s  undoubtedly  modif ied 

t h e  n a t i v e  f l o r a  s u b s t a n t i a l l y .  There  i s  some e v i d e n c e  t h a t  

o v e r g r a z i n g  r e s u l t e d  i n  t h e  e x t i n c t i o n  o f  a t  least several endemic 

p l a n t  s p e c i e s .  By t h e  end of World War 11, t h e  g o a t s  and sheep had 

been removed (Foreman 1967) .  

I n  1933,. San Nico las  I s l a n d  came under  Navy j u r i s d i c t i o n .  It h a s  

s e r v e d  a s  a weather  s t a t i o n  and bombing/gunnery range .  I n  1945, San 

N i c o l a s  became a  p rov ing  ground f o r  P o i n t  Mugu Naval A i r  S t a t i o n  and 

i s  now under  t h e  j u r i s d i c t i o n  of t h e  P a c i f i c  M i s s i l e  T e s t  C e n t e r  a t  

Po in t  Mugu (Foreman 1967) .  

Human u s e s  of t h e  i s l a n d  i n c l u d e  t h o s e  a s s o c i a t e d  w i t h  m i l i t a r y  

o p e r a t i o n s  ( a i r f i e l d ,  r o a d s ,  b u i l d i n g s ,  m i s s i l e  l a u n c h  si tes e t c . )  

(See F i g u r e  4 ) .  F i r e  and sand abatemen.t a c t i v i t i e s  as w e l l  as s o i l  

e r o s i o n  have a l s o  c o n t r i b u t e d  t o  m o d i f i c a t i o n  of t h e  n a t i v e  f l o r a .  

The p l a n t  communities on San Nico las  I s l a n d  a r e  c h a r a c t e r i z e d  as s a l t  

marsh,  c o a s t a l  s t r a n d / s a n d  dune,  Lycium - Lupinus,  Lupinus-mixed -- ---- 

s h r u b ,  -- M a l a c o t h r i x ,  ---- Coreops i s ,  ---- B a c c h a r i s ,  g r a s s l a n d ,  -. Mesembryanthemum, - 

and mesophyt ic  ( F i g u r e  5 ) .  S p e c i e s  composi t ion d e t a i l s  f o r  each  of 

t h e s e  communities are provided i n  Foreman (1967).  

The m a j o r i t y  o f  San N i c o l a s  I s l a n d  i s  covered by low-lying v e g e t a t i o n  

c o n s i s t i n g  p r i m a r i l y  of annua l  h e r b s  such as s l e n d e r  w i l d  o a t  (Avena 

b a r b a t a ) ,  v a r i o u s  brome g r a s s e s  (Bromus s p p . ) ,  bur -c lover  (Medicago 





Figure 5. Plant Communities of San Nicolas Island (Westec 1978) 
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polymorpha), and o t h e r s .  I cep lan t  (Mesembryanthemum crys ta l l inum and --------- --- 

M. nodiflorum) has  spread over l a r g e  a r e a s .  Over most of t h e  i s l a n d ,  - --- 
excep t  f o r  t h e  northwestern end,  morning-glo ry (Calys --- t e g i a  macros t e g i a  -- 
subsp . macrostegia)  -- is  widespread. Lupine (Lupinus a l b i f r o n s )  i s  an  -- ---- 
ubiqui tous  and dominant pe renn ia l .  Within t h e  canyon s lopes  of t h e  

seaward s i d e ,  Malacothrix s a x a t i l i s  v a r .  impl ica ta  i s  dominant -- - -- 
(Foreman 1967) .  

Non-native g ra s s l and  is  now e s t a b l i s h e d  i n  t h e  c e n t r a l  p o r t i o n  of t h e  

i s l a n d .  Sandy a r e a s  and some of t h e  s p a r s e l y  vege ta t ed  s i t e s  support  

a locoweed (Ast rga lus)  - l up ine  a s s o c i a t i o n .  Sand dune h a b i t a t s  a r e  --- 

s i m i l a r  t o  mainland c o a s t a l  s t r a n d  a s s o c i a t i o n s .  

I n  more pro tec ted  a r e a s ,  e s p e c i a l l y  on t h e  no r theas t  s i d e  of t h e  

i s l a n d ,  co reops i s  (Coreopsis ------ g i g a n t e a )  -- i s  found. Malacothrix --- 
s a x a t i l i s  dominates t h e  spa r se  v e g e t a t i o n  loca ted  on t h e  southwestern ------- 
s i d e  of San Nicolas.  Along t h e  e a s t e r n  end of t h e  i s l a n d ,  a  small  

c o a s t a l  s a l t  marsh community f l o u r i s h e s .  

Extant  n a t i v e  spec i e s  i nc lude  t h e  i s l a n d  poppy (Eschscholzia  ramosa), 

beach morning-glo ry (Calys t e g i a  so ldanel  l a ) ,  and i s l a n d  malacothrix ----- 
(Malacothrix incana) .  A l i s t  of endemic i s l and  f l o r a  i s  found i n  --.- --- 
Table 1. 

There a r e  two mammalian subspecies  unique t o  San Nicolas  I s land:  t h e  

i s l a n d  dee r  rnouse (Peromyscus ----- maniculatus  e x t e r u s ) ,  and i s l and  fox  - -  

(Urocyon l i t t o r a l i s  d i c k e y i ) .  Along w i t h  t h e  i s l a n d  n i g h t  l i z a r d ,  -.-- ----- --- 
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t h e s e  t h r e e  taxa  comprise t h e  e n t i r e  n a t i v e  t e r r e s t r i a l  v e r t e b r a t e  

fauna. S i g n i f i c a n t  breeding populat ions of C a l i f o r n i a  s ea  l i o n  

(Zalophus c a l i f o r n i c u s )  and no r the rn  e lephant  s e a l  (Mrounga -- ---- -- 
a n g u s t i r o s t i r i s )  i n h a b i t  p r imar i ly  t h e  southern  and western po r t ions  -.--- 

of San Nicolas  I s l and .  S t e l l e r '  s s e a  l i o n  (Eume t o p i a s  juba t a )  and --- -- 
harbor  s e a l  (Phoca v i t u l i n a )  a r e  present .  Exotic  v e r t e b r a t e s  inc lude  - --- 
t h e  side-blo tched l i z a r d  (Uta - ------ s tansbur iana)  , a l l i g a t o r  l i z a r d  (Gerrhonotus 

m u l t i c a r i n a t u s , )  and f e r a l  c a t s .  -..---- 

Avian s p e c i e s  inc lude  t h e  nes t ing  western g u l l  and Brandt ' s  cormorant, 

a s  we l l  a s  t y p i c a l  s e a b i r d s  of southern C a l i f o r n i a .  T e r r e s t r i a l  av ian  

spec i e s  inc lude  t h e  American k e s t r e l ,  horned l a r k ,  western meadowlark, 

chukar ( i n t roduced) ,  common raven, and rock  wren (Westec Se rv i ces ,  

Inc .  1978) .  

Overview of Condit ions:  Santa  Barbara I s l and  

The t h i r d  i s l a n d  on which i s l a n d  n igh t  l i z a r d  occur  i s  Santa Barbara 

I s l a n d ,  inc luding  the  a s soc i a t ed  Sut il I s l a n d .  Sant a  Barbara I s l and  

is t r i a n g u l a r  i n  shape, 1.5 m i  ( 2 . 4  km) long and a maximum of 1 mi le  

(1.6 km) wide. Along wi th  assoc ia ted  i s l a n d s ,  t h e  Santa  Barbara 

I s l and  complex comprises roughly 263 ha. It i s  p a r t  of t h e  Channel 

I s l a n d s  National  Park and i s  under t h e  J u r i s d i c t i o n  of t h e  National  

Park Se rv i ce  (NPS). 

F a c i l i t i e s  on Santa Barbara I s l and  a r e . b a s i c a l l y  l i m i t e d  t o  a  Quonset 

h u t  ( q u a r t e r s  f o r  t h e  i s l a n d ' s  r ange r ) ,  a  sma l l  campground wi th  p i c n i c  
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t a b l e s  and t o i l e t s ,  water  and f u e l  tanks,  and a  p r imi t ive  dock. 

V i s i t o r s  a r e  requested t o  s t a y  on e s t a b l i s h e d  t r a i l s .  

Santa  Barbara I s l and  is  bounded by rugged, p rec ip i tous  c l i f f s .  

Prominent marine t e r r a c e s . a r e  loca ted  a long  t h e  e a s t ,  n o r t h e a s t ,  and 

northwest  s i d e s  of t h e  i s l a n d .  Signal  Peak, t h e  h ighes t  p o i n t ,  i s  634 

f  t (194 m) above s e a  l e v e l .  

The average yea r ly  p r e c i p i t a t i o n  i s  between 8-10 i n  (20-25 cm) (Power 

1979).  Cl imato logica l ly ,  Santa Barbara I s l a n d  i s  much l i k e  San 

Clemente I s l and  and San Nicolas  i s l a n d s .  There i s  no permanent water 

on t h e  i s l a n d .  

The v e g e t a t i o n  communities on Santa Barbara I s l and  c o n s i s t  o f :  

c o a s t a l  b l u f f  vege ta t ion ,  i c e p l a n t ,  s e a - b l i t e ,  c o a s t a l  sage scrub ,  

mari t ime cac tus  scrub ,  and i s l a n d  g ra s s l and  communities (Nat ional  Park 

Serv ice  1980b). Bare ground is  present  t o  a  l i m i t e d  degree. The 

d i s t r i b u t i o n  of t hese  communities is  g iven  i n  F igure  6. 

For t h e  p a s t  130 yea r s  on Santa Barbara I s l a n d  introduced herb ivores  

[ t h e  European r a b b i t  (Oryctolagus cuniculus)  and f e r a l  g o a t s ] ,  e x o t i c  --- 
p l a n t s ,  and a g r i c u l t u r e  p r a c t i c e s  have v a s t l y  modified t h e  n a t i v e  

v e g e t a t i o n .  For example, t h e  introduced c r y s t a l  l i n e  i c e p l a n t  

(Memsembryanthemum c rys t a l l i num)  is  dominant over l a r g e  a r e a s  of t h e  

i s l a n d .  Only reduced s t ands  of t h e  once widespread g i a n t  co reops i s  

remain. The grass land  a r e a s  a r e  dominated by e x o t i c  g r a s s  spec i e s  

while  t h e  shrub cover  has  been d r a s t i c a l l y  reduced. On warmer s lopes ,  

n 
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Figure 6 .  Vegetation Santa Barbara Island (Channel Islands National Park). 
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a c a c t u s  s c r u b  community o c c u r s  a long  t h e  s o u t  h-f a c i n g  s l o p e s  of 

canyons and sea c l i f f s .  N a t i v e  p l a n t  s p e c i e s  such  as t h e  San ta  

Barbara  I s l a n d  l i v e - f o r e v e r  (Dudleya t r a s k i a e )  , a F e d e r a l l y  l i s t e d  ----- 
endangered s p e c i e s ,  are found on t h e  n e a r l y  v e r t i c a l  c l i f f s  which have 

escaped  t h e  f u l l  f o r c e  oE g r a z i n g ,  f i r e ,  and  c o m p e t i t i o n  w i t h  e x o t i c  

p l a n t s  ( N a t i o n a l  Park S e r v i c e  1980a) .  A r e c o v e r y  p l a n  s p e c i f i c a l l y  

a d d r e s s i n g  t h e  San ta  Barbara  I s l a n d  l ive - f  o r e v e  r i s  be ing  p repared  . 
F i r e s  may a l s o  have l e d  t o  a r e d u c t i o n  i n  t h e  i s l a n d  n i g h t  l i z a r d  

@ .  

p o p u l a t i o n  on San ta  Barbara  I s l a n d .  

Although a g r i c u l t u r a l  p r a c t i c e s  have been d i s c o n t i n u e d ,  g r a z i n g  by 

European r a b b i t s  may y e t  p e r s i s t  a n d ,  t h u s ,  may e r o d e  t h e  h a b i t a t  of 

t h e  i s l a n d  n i g h t  l i z a r d .  However, r a b b i t s  are being a c t i v e l y  removed 

by NPS personnel . .  I f  any remain ,  t h e i r  e f f e c t  must be q u i t e  l i m i t e d  

o n  t h e  l i z a r d  p o p u l a t i o n .  The l i z a r d ,  p r i m a r i l y  r e s t r i c t e d  t o  t h e  

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

C a l i f o r n i a  box-thorn and c a c t u s  (Opuntia spp . ) .  The t h r e e  c a c t u s  

s p e c i e s  on  S a n t a  Barbara  I s l a n d  a r e  Opunt i a  p r o l i f e r a ,  l i t t o r a l i s ,  and -- 
o r i c o l a .  A s s o c i a t e d  s p e c i e s  i n c l u d e  amblyopappus (Amblyopappus -- 
u s i l l u s ) ,  w i l d  cucumber ( l b r a h  macrocarpus ) ,  box-thorn,  Emory's -- --- 
rock-da i sy  ( P e r i t y l e  - emor-&), and wishbone bush ( M i r a b i l i s  -.-- 

c a l i f o r n i c a )  (Power 1979) . 

Box-thorn and c h o l l a  h a b i t a t  c o v e r s  o n l y  a b o u t  7% of t h e  i s l a n d  

(Wilson 1978).  Regal  (1968) b e l i e v e d  t h a t  l i z a r d s  may f i n d  some 

s h e l t e r  i n  c r e v i c e s  i n  t h e  s o i l ,  bu t  s t a t e d  f u r t h e r  t h a t  t h i s  

r e p r e s e n t s  a n  e x t r e m e l y  marg ina l  h a b i t a t  i s o l a t e d  from p l a n t  food 



r e sou rces  and sub jec t  t o  f looding  during r a i n s .  Vegetat ion resources  

u t i l i z e d  a s  food and s h e l t e r  f o r  X. r i v e r s i a n a  may be jeopardized by - ---- 

graz ing  of f e r a l  r a b b i t s  ( i f  t he  r a b b i t  e r a d i c a t i o n  program has  n o t  

t o t a l l y  e l imina ted  t h e  r a b b i t s )  and by competi t ion wi th  e x o t i c  

1 
i c e p l a n t  ( F e l l e r s  pers  . comm. ) . 

Endangered , Threatened , o r  Rare Species  

I n  t he  fol lowing d i scuss ion  i t  should be emphasized t h a t  e s s e n t i a l  

h a b i t a t  des igna t ions  a r e  t e n t a t i v e  and f o r  some s p e c i e s  based on 

l i m i t e d  information.  Modif ica t ion  and ref inement  of e s s e n t i a l  h a b i t a t  

boundaries w i l l  be necessary a s  a d d i t i o n a l  d a t a  become a v a i l a b l e .  For 

example, t h e  d i s t r i b u t i o n  of a  p a r t i c u l a r  p l a n t  taxon may be l i m i t e d  

t o  i t s  e s s e n t i a l  h a b i t a t .  However, q u i t e  poss ib ly ,  t h e  cu r r en t  

d i s t r i b u t i o n  may pr imar i ly  r e f l e c t  t h e  in f luence  of g o a t  preda t ion  

( i . e . ,  t h e  p l an t  may now be l imi t ed  t o  l e s s  a c c e s s i b l e  a r e a s ) .  

F lora  

San Clemente I s l and  Bush-mallow [lfalacothamnus clementinus -- 

(M. &J . ) Keran] (Endangered) Malva ceae - M a 1  low Family - 

Descr ip t ion  -- This  spec i e s  i s  endemic t o  San Clemente I s l and  where i t  

i s  known from only  two widely separa ted  l o c a t i o n s .  The i s l a n d  

D r .  Gary F e l l e r s ,  A s s i s t a n t  Regional. S c i e n t i s t ,  Nat iona l  Park 

Serv ice ,  Poin t  Reyes, CA. 



48 

bush-mallow i s  a  rounded subshrub, up t o  2 m t a l l ,  wi th  numerous 

shaggy branches. The f lowers  a r e  many, s u b s e s s i l e  and densely 

glomerate  i n  t h e  uppermost a x i l s ,  forming in t e r rup ted  s p i k e s  1-2 dm 

long.  The p e t a l s  a r e  pink and the  ca lyx  is  l o o s e l y  s te l la te - tomentose  

(F igure  7 ) .  

D i s t r i b u t i o n  and Populat ion S ize  -- For many decades i t s  only  known ------- 
l o c a l i t y  was a t  Lemon Tank, a r e s e r v o i r  l oca t ed  mid-island, where 

m i l i t a r y  dunping of sc rap  meta l  appa ren t ly  prevented goa t s  from 

des t roying  t h e  p l a n t s .  I n  1977, a  second colony w a s  found i n  China 

Canyon and c o n s i s t s  of two o r  t h r e e  smal l  p l a n t s  on t h e  edge of a  

r a t h e r  i n a c c e s s i b l e  ledge.  A r t i f i c i a l  p o l l i n a t i o n  i n  1980 of  Lemon 

Tank p l a n t s  with p o l l e n  from China Canyon r e s u l t e d  i n  a succes s fu l  

seed s e t .  

The s p e c i e s  sp rou t s  v igorous ly  from underground runners .  Curren t ly ,  

p l a n t s  of both co lonies  a r e  i n  c u l t i v a t i o n  a t  t h e  i s l a n d  nu r se ry  and 

a t  a mainland nursery  s i t e  under NAS North I s l and  c o n t r a c t .  Moreover, 

a hea l thy  s t and  e x i s t s  w i t h i n  t h e  Huntington Botant ic  Garden (Jim 

~ i c e l  p e r s .  cornm.). The e a s e  of r e sp rou t ing  from underground p a r t s  

sugges t s  t h a t  t h e  s p e c i e s  may be adapted t o  f i r e ,  l i k e  most o t h e r  

2 s p e c i e s  of Malacothamnus (David Bates  pe r s .  comm.) . However, t o o  -----.- 

Erequent f i r e s  might e l i m i n a t e  the  p l a n t s  i n  i s o l a t e d  s i t e s .  

1 
J i m  Dice, Bo tan i s t ,  Huntington Botanica l  Gardens, San Marino, CA. 

David Bates ,  D i rec to r ,  Bai ley  Hortorium, Corne l l  Univers i ty ,  I t a c a ,  

N.Y. 



Figure 7. San Clemente Island Bush-mallow (Malacothamnus clementinus). 



Observat ion of t he  shrub i n  c u l t i v a t i o n  i n  mainland gardens sugges t s  

t h a t  it may be r a t h e r  sho r t - l i ved ,  about f o u r  t o  s i x  years ;  when the  

parent  p l a n t  d i e s ,  a l l  connected p l a n t l e t s  d i e  a l s o .  Observations of 

wild p l a n t s  a t  Lemon Tank f o r  t h e  p a s t  decade, however, show t h a t  

p l a n t s  a t  t h a t  s i t e  may p e r s i s t  much longer  than  those  i n  c u l t i v a t i o n .  

Reasons f o r  Decl ine -- The d e c l i n e  of t h i s  s p e c i e s  seems t o  be ------ 
p r i m a r i l y ,  t h e  r e s u l t  of graz ing  and browsing by herb ivores .  No 

h i s t o r i c  record  s p e c i f i c a l l y  mentions a  more widespread d i s t r i b u t i o n  

of t h e  bush-mallow on San Clemente I s l a n d .  However, t h e  d iscovery  of 

d i s t i n c t  and widely separa ted  co lonies  might i n d i c a t e  t h a t  t h e  spec i e s  

p rev ious ly  had more a  widespread i s l a n d  d i s t r i b u t i o n .  Poss ib le  

reasons  f o r  t h e  d e c l i n e  of t h i s  s p e c i e s  and o t h e r  spec i e s  a r e  ou t l i ned  

i n  Table 3 .  

Essent ial .  Hab i t a t  -- E s s e n t i a l  h a b i t a t  f o r  t h i s  s p e c i e s  may be -.- 

considered those  non-grassland and non-dune po r t ions  of t h e  i s l a n d  

where no s u b s t a n t i a l  m i l i t a r y  c o n s t r u c t i o n  has  taken p l ace  (F igu re  8 ) .  

This  des igna t ion  assumes t h a t  t h e  s p e c i e s  i s  capable  of p e r s i s t i n g  i n  

t h e s e  h a b i t a t s  i f  p lan ted .  Evidence from c u l t i v a t i o n  of t h e  p l a n t  a t  

t h e  San Clemente I s l and  Nursery and on mainland s i t e s  i n d i c a t e s  a  

broad ampli tude i n  s o i l  p reference .  Fu r the r  s tudy  o r  obse rva t ion  of 

p lan ted  co lon ie s  may r e f i n e  h a b i t a t  requirements  of t h i s  shrub. 



Table 3 .  Matrix of Probable o r  Expected Bio logica l  Impacts on San 
Clemente I s l a n d  Organisms. 

The fol lowing mat r ix  w a s  prepared e a r l y  i n  t h e  development of t h e  
recovery plan. Subs t an t i a t i on  of many of t h e  eva lua t ions  appears  i n  
va r ious  por t ions  of t h e  plan.  The mat r ix  i s  included t o  serve  a s  a  
r e f e rence  f o r  the expected i n t e r a c t i o n  of phys i ca l  and b i o l o g i c a l  
f a c t o r s .  

Exotic  P lan t  
Remova 1 

Grassland 
Decrease 

Cont ro l led  Burns 
i n  Grasslands 

Wild F i r e s  
Importat ion of 

Pet Carnivores  
Importat ion of 

Pe t  Herbivores 
M i l i t a r y  

Maneuvers 
Bombing 
New Building 

Construct  i on  
New Road 

Construct  i o n  
Road Maintenance 
Go a t  Remova 1 
Cat Removal 
Pig Removal 
Deer Removal 
Chu ka r Remova 1 
Rat Removal 
Cowbird 
Reduct ion  

K e s t r e l  Decrease 
Shrub Cover 

Inc rease  
Tree Cover 

I n c r e a s e  

I 
a 
C 
rd a 
4 d 
aF.i 2 %  rd 
O c d  - 4 3  4 %  
o u  a L 4  U Y O  
5 m  P I m  HFr 

+ = P o s i t i v e  impact f o r  organism 
- = Negative impact f o r  organism 
0  = No impact expected f o r  organism 
? = Not a l l  f a c t o r s  a r e  known o r  understood t o  e v a l u a t e  impact 
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San Clement e I s l a n d  Larkspur  (Delphinium k i n k i  ens e Munz) (Endangered) ---- ---- --- ------ - 
Ranunculaceae - But te rcup  Family - ----.------ 

D e s c r i p t i o n  -- The San Clemente I s l a n d  l a r k s p u r  i s  t h e  more common of 

t h e  two endemic de lph in iums  on San Clemente I s l a n d .  The s p e c i e s  is  a 

t a l l  (1-5 dm) herbaceous  p e r e n n i a l ,  w i t h  a  woody branch ing  r o o t .  The 

lower  l e a v e s  are t r i f i d  and reduced up t h e  stem. The i n f l o r e s c e n c e  i s  

p i l o s e  w i t h  e i g h t  t o  t e n  f l o w e r s  and w h i t i s h  p e t a l s  a n d  dark  a n t h e r s  

( F i g u r e  9 ) .  

D i s t r i b u t i o n  - and P o p u l a t i o n  .- Size  -- The l a r k s p u r  is  known from a t  

leas t  seven g r a s s l a n d  s i t e s .  P l a n t s  are u s u a l l y  a s s o c i a t e d  w i t h  mois t  

g r a s s l a n d  sites on t h e  e a s t e r n  s l o p e  of t h e  i s l a n d  o n  mos t ly  d a r k ,  

grayish-brown loam, about  5-10 i n c h e s  (12.7-25.4 cm) deep,  a l t h o u g h  i t  

d o e s  grow i n  s h a l l o w e r  s o i l s  i n  s e v e r a l  a r e a s ,  a p p a r e n t l y  t h e  r e s u l t  

o f  e r o s i o n .  No c u r r e n t  i n f o r m a t i o n  is  a v a i l a b l e  on  i t s  p o p u l a t i o n  

s i z e .  

Reasons f o r  D e c l i n e  -- F i e l d  o b s e r v a t i o n  fo l lowing  f i r e  s u g g e s t s  t h a t  ------ 

t h i s  s p e c i e s  i s  adap ted  t o  f i r e  d u r i n g  i t s  dormant p e r i o d .  Grazing 

and  t rampl ing  by g o a t s  and r o o t i n g  by p i g s  a r e  c o n s i d e r e d  t o  be t h e  

p r i n c i p a l  t h r e a t s  t o  t h i s  s p e c i e s .  

The p o s s i b i l i t y  o f  g e n e t i c  exchange be tween t h e  two i s l a n d  delphiniums 

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

d i s t u r b e d  t r a n s p l a n t a t i o n  sites. H i s t o r i c a l l y ,  t h e  two t a x a  a p p e a r  t o  

have been s y m p a t r i c  i n  t h e  Eagle  Canyon-Mosquito Cove area. A 



Figure 9. San Clemente Island Larkspur 
(Delphinium kinkiense). 
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c a u t i o u s  approach t o  range expans ion  c o n c e n t r a t i n g  on si tes a d j a c e n t  

t o  p r e s e n t  c o l o n i e s  might r e d u c e  t h e  p o t e n t i a l  of h y b r i d i z a t i o n .  

Also ,  f u r t h e r  i n v e s t i g a t i o n  of t h e  d i s t i n c t i o n  between t h e  two t a x a  

a p p e a r s  war ran ted  based on t h e  range  of o v e r l a p p i n g  c h a r a c t e r i s t i c s  

s t a t e d  i n  t h e  l i t e r a t u r e  and t h o s e  observed i n  t h e  f i e l d .  

E s s e n t i a l  H a b i t a t  -- E s s e n t i a l  h a b i t a t  f o r  t h i s  s p e c i e s  is  n o t e d  ---- 

f o r  e a s t e r n  s l o p e  g r a s s l a n d  h a b i t a t  where t h e  c o l o n i e s  occur  ( F i g u r e  

San Clemente I s l a n d  I n d i a n  P a i n t b r u s h  (Cas t e l l e  ja g r i s e a  Dunkle) -"--- --- - .- 

(Endangered) S c r o p h u l a r i a c e a e  - Figwort  Family ---.- ---.-~- 

D e s c r i p t i o n  -- This  s p e c i e s  i s  a n  e r e c t ,  l e a f y ,  sh rubby  p e r e n n i a l  w i t h  ---.-- 

a woody and much-branched s t e m  covered wi th  s h o r t  anachnoid  tomentum. 

Leaves a r e  a l t e r n a t e ,  l i n e a r ,  o b t u s e ,  e n t i r e  and  from 1-3 cm l o n g .  

B r a c t s  and c a l y c e s  a r e  g r e e n ,  o r  brownish g r e e n ,  t h e  former w i t h  one 

p a i r  of l o b e s ;  c a l y x  13 mm l o n g ,  m e d i a l l y  c l e f t  two-thi rds  of i t s  

l e n g t h ,  l a t e r a l l y  c l e f t  5 mm o r  l e s s ,  and i n f l a t e d  i n  f r u i t .  The 

c o r o l l a  i s  about  1.5-2.0 cm l o n g ,  p i s t o l s  d u l l  y e l l o w  and  g a l e a  7 mm 

l o n g  and d a r k  g r e e n  ( F i g u r e  11) . 

D i s t r i b u t i o n  and P o p u l a t i o n  S i z e  -- Castilleja g r i s e a  is  found -- - 

o c c a s i o n a l l y  on c l i f f s  o f  canyons and esca rpments  on  t h e  east s i d e  of 

t h e  i s l a n d  and uncommonly i n  t h e  sou thwes te rn  canyons of t h e  i s l a n d .  

Along t h e  e a s t e r n  escarpment ,  t h e  s p e c i e s  o c c u r s  on r o c k  f a c e s  a lmos t  

down t o  t h e  beach.  Of ten  t h e  p l a n t s  are mixed w i t h  c a c t i ,  

p a r t i c u l a r l y  on s l o p e s  a c c e s s i b l e  t o  g o a t s .  
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Figure  11. San Clemente Indian  Pa in tbrush  
( C a s t i l l e j  a  g r i s e a )  . 



One colony a t  t h e  southern  end of t h e  I s l a n d  has  500 t o  600 p l a n t s  

l oca t ed  i n  r e l a t i v e l y  f l a t  open t e r r a i n .  The presence of t h e  p l a n t  i n  

t h i s  open h a b i t a t  sugges t s  t h a t  i t  may have occurred more widely away 

from c l i f f  h a b i t a t  p r i o r  t o  heavy p reda t ion  by goa ts .  The e l e v a t i o n  

range of t h e  spec i e s  is from 9 t o  about 300 m. The e s t i m a t e  of t h e  

t o t a l  popula t ion  is  about 1000 p l a n t s ,  wi th  t h e  l a r g e s t  occurrence a t  

Pyramid Po in t .  

Reasons f o r  Decl ine -- Many spec i e s  of C a s t i l l e j a  are hemipa ras i t i c ,  -- -- - 
though t h e  a s s o c i a t i o n  of - C .  g r i s e a  wi th  any h o s t  p l a n t s  has  not  y e t  

been e s t a b l i s h e d  on San Clemente I s l and .  Goat t rampling may impede o r  

prevent  development of haus t o r i a l  connect ions ' with h o s t  spec i e s ,  

though t h i s  i s  conjec ture .  Grazing by f e r a l  he rb ivo res  and m i l i t a r y  

uses  such as cons t ruc t ion  and bombing adve r se ly  a f  f e c t e d  t h e  

pa in tbrush .  

E s s e n t i a l  Hab i t a t  -- E s s e n t i a l  h a b i t a t  f o r  t h i s  s p e c i e s  is  a l l  - - 
non-sand dune and non-grassland a r e a s ,  p a r t i c u l a r l y  t h o s e  a t  t h e  

sou the rn  end of t h e  i s l a n d  lacking  s i g n i f i c a n t  m i l i t a r y  cons t ruc t ion  

(F igure  8 ) .  Because t h e  s p e c i e s  occurs  on a wide v a r i e t y  of s o i l s ,  

t h e  boundaries of t h e  e s s e n t i a l  h a b i t a t  a r e  broadly circumscribed.  It 

is  p o s s i b l e  t h a t  f u t u r e  s t u d i e s  may show a  h o s t  dependency which may 

have a n  e f f e c t  on t h e  u l t i m a t e  d i s t r i b u t i o n  of t h e  s p e c i e s  on San 

Clemente I s l a n d .  

' spec i a l i zed  roo t  s t r u c t u r e s  t h a t  a l low t h e  p l a n t  t o  p a r a s i t i z e  o t h e r  

spec i e s  . 



San Clemente I s l a n d  Broom (Lotus dendro ideus  v a r .  t r a s k i a e  (Eas ts. e x .  -----.---- ----- -- 

Noddin. ) I s l e y )  ( ~ n d a n ~ d )  Fabaceae (Leguminosae : P a p i l i o n o i d e a e )  - ----.- --- ----- ----- --- 

Pea Family  - 

D e s c r i p t i o n  -- This  San Clemente I s l a n d  endemic was once thought  t o  be --- 
a s u b s p e c i e s  of t h e  common mainland Lotus  s c o p a r i u s  (deerweed) ,  b u t  --- ---- 

w a s  r e c e n t l y  accorded v a r i e t a l  s t a t u s  and t r a n s f e r r e d  t o  - L. 

dendro ideus  ( I s l e y  1978) . - 

The p l a n t  i s  a semi-woody, low shrub ,  2 t o  1 2  dm ( d e c i m e t e r s )  t a l l ,  

wi th  r a t h e r  v i r g a t e  ( i . e ,  s l e n d e r  and e r e c t )  g reen  branches .  Leaves 

have t h r e e  l e a f l e t s ,  each  5 t o  9  mm l o n g .  Flowers a r e  a r ranged  i n  

one- t o  f i v e -  f lowered umbels w i t h  p i s t o l s  ye l low t u r n i n g  t o  o range  

t h e n  r e d ,  w i t h  age ( F i g u r e  1 2 ) .  

D i s t r i b u t i o n  and P o p u l a t i o n  S i z e  -- S i x  p o p u l a t i o n s  of t h i s  t axon  are - 
now known, each  of which is  g e n e r a l l y  a s s o c i a t e d  w i t h  rocky  areas. 

The l a r g e s t  number of p l a n t s  grow i n  t h e  v i c i n i t y  of Wilson Cove. 

T h i s  t a x o n  i s  f r e q u e n t l y  sympat r i c  w i t h  t h e  more common i s l a n d  l o t u s  

(Lotus a r g o p h y l l u s  subsp.  o r n i t h o p u s ) .  Hybrids and b a c k c r o s s e s  -- ---- -.---- 

between t h e  two t a x a  are f r e q u e n t  i n  d i s t u r b e d  a r e a s  h e r e  b o t h  t axon  

o c c u r .  

Photographs  t a k e n  50 y e a r s  a p a r t  (1925 and  1975) a t  t h e  Wilson Cove 

Canyon s i t e  show a n  i n c r e a s e  i n  t h e  number o f  s h r u b s  o f  t h e  i s l a n d  

broom d u r i n g  t h i s  i n t e r v a l  ( F i g u r e s  1 3  and  1 4 ) .  A s  observed d u r i n g  



Figure  12 .  San Clsmente I s l and  Broom 
(Lotus dendroideus v a r .  t r a s k i a e ) .  



F i g u r e  13. Wilson Cove, San Clemente I s l a n d  i n  1925. 



Figure 14. Wilson Cove, San Clemente Island in 1975. 



t h e  l a s t  s e v e r a l  years  of above-average p r e c i p i t a t i o n ,  pe r enn ia l  s can 

f l u c t u a t e  i n  numbers, with g r e a t e r  s eed l ing  es tab l i shment  during good 

r a i n f a l l  y e a r s .  Whether t h e  i n c r e a s e  i n  shrubs i n  1975 compared t o  

1925 numbers i s  t h e  r e s u l t  of a  r educ t ion  i n  p reda t ion  by f e r a l  

herb ivores  o r  deer  o r  favorable  p r e c i p i t a t i o n  p a t t e r n s  i s  unknown. 

Reasons f o r  Decl ine -- Goats have been t h e  primary cause f o r  t h e  --- - 

r educ t ion  of t h i s  taxon; however, d i s tu rbances  a s s o c i a t e d  wi th  

m i l i t a r y  cons t ruc t ion  and maintenance a c t i v i t i e s  have e l imina ted  some 

i n d i v i d u a l s  . 

E s s e n t i a l  Hab i t a t  -- Essen t i a l  h a b i t a t  f o r  t h i s  taxon inc ludes  most of -.----- 

t h e  i s l a n d .  C u l t i v a t i o n  of t h e  Lotus i n  va r ious  s o i l s  and p l a n t i n g ~  

on San Clemente I s l and  a t  a  v a r i e t y  of e l eva t ions  and exposures 

sugges t  t h a t  t h i s  p l a n t  i s  r a t h e r  broad i n  i t s  h a b i t a t  requirements.  

Thorne's Royal Larkspur (Delphinium variegatum Tor r .  & Gray -- -------- 

subsp.  t h o r n e i  (Munz) (Candidate) Ranunculaceae - Buttercup -- - - - 

The two popula t ions  of t h i s  San Clemente I s l and  endemic a r e  known from 

g ras s l ands  a t  t h e  1600 f e e t  (485 m) e l e v a t i o n  near  Twin Dams. A count 

of t h e  popula t ion  i n  t h e  spr ing  of 1980 ind ica t ed  50  shoots .  In 1981 

t h i s  and a  newly-discovered nearby colony contained 135 shoots .  

Because of clumping and t h e  c loseness  of t h e  shoots ,  i t  i s  d i f f i c u l t  

t o  t e l l  i n d i v i d u a l  p l a n t s  from multi-stemmed p l a n t s .  No excavat ion  

of t h e  p l a n t s  was made t o  determine t h e  underground cond i t i on  because 

of the  extreme r a r i t y  of t h e  taxon. Most of t h e  popula t ion  has  been 
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fenced wi th  p ig  and goa t - r e s i s t an t  wire. The type specimen was 

1 c o l l e c t e d  i n  1966, a p p a r e n t l y  from t h i s  same popu la t i on  (Thorne pers .  

comm. ) . 

This  subspec ies  is a  herbaceous pe renn ia l  which produces new 

above-ground s t e m s ,  l e a v e s  and f l ower s  each win t e r  from an  underground 

p e r s i s t e n t  r o o t .  Twenty-five s e e d l i n g s  were noted i n  t h e  two co lon ie s  

2 3 
dur ing  the  1980 count (Beauchamp and Oberbauer , unpub. d a t a ) .  

Reasons f o r  t h e  r e s t r i c t e d  i s l a n d  range of t h i s  t axon  a r e  no t  

p r e c i s e l y  known. Goat g raz ing  and p i g  roo t ing  have probably l i m i t e d  

t h e  d i s t r i b u t i o n  of  t h i s  s p e c i e s ,  however, i t  i s  n o t  known t o  what 

e x t e n t  o t h e r  f a c t o r s  a r e  involved .  F i r e  may play a r o l e  i n  t h e  

ecology of t h i s  s p e c i e s .  Other s p e c i e s  of Delphinium respond 

f avo rab ly  t o  f i r e  and appear  t o  be w e l l  adapted t o  i t .  Hence, t h i s  

s p e c i e s  may a l s o  b e  s i m i l a r i l y  adapted. The s i t e  of  t h e  p re sen t  

popula t ion  was burned a t  l e a s t  once, but  goa t  p r e d a t i o n ,  combined w i t h  

poor seed set p r i o r  t o  t h e  known f i r e ,  may have prevented f u l l  

exp re s s ion  of f i r e  a d a p t a t i o n  from seed .  It appears  t h a t  t h e  dormant 

p e r e n n i a l  roo t s tock  is deep enough t o  escape f i r e  damage. F i r e  i n  t h e  

popula t ion  p r i o r  t o  seed set  and onse t  of dormancy would probably be 

D r .  Robert F. Thorne, Bo tan i s t ,  Rancho Santa  Ana Botanical  Garden, 

~ l a i r e m o n t  , CA. 

R. M i t  c h e l  Beauchamp, Bo tan i s t ,  P a c i f i c  Southwest B io log ica l  

Se rv i ce s ,  San Diego, CA. 

Thomas Oberbauer, Bo tan i s t ,  County of San Diego, San Diego, CA. 
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a d v e r s e .  F i r e  a d a p t a t i o n  may be i n c r e a s e d  by t h e  ephemeral  n a t u r e  of 

t h e  p l a n t  and  i t s  r a p i d  s e e d  set  (Ferguson p e r s .  comrn.). 

San Clemente I s l a n d  Woodland-Star (Lithophragma maxima Bacig .) -. -- -,. -- 
(Candida te )  -- -- S a x i  f r a g a c e a e  - S a x i f r a g e  -- Family -- 

U n t i l  o n l y  r e c e n t l y ,  t h i s  i s l a n d  endemic was b e l i e v e d  t o  have been 

e x t e r m i n a t e d  by g o a t s ,  having been s e e n  l as t  i n  1936. The s p e c i e s  was 

d e s c r i b e d  i n  1963 from a s i n g l e  p r e s s e d  herbar ium specimen ( B a c i g a l u p i  

1963) .  I n  1978, l i v i n g  p l a n t s  were r e d i s c o v e r e d  i n  E a g l e  and Bryce 

Canyons. The s p e c i e s  is  a p p a r e n t l y  a herbaceous  p e r e n n i a l  w i t h  

t e r n a t e ,  palmately-compound b a s a l  l e a v e s .  The f l o w e r i n g  p o r t i o n  of 

t h e  stem c o n t a i n s  as many as 20 f l o w e r s ,  which have w h i t e  p e t a l s  about  

4 mrn l o n g ,  i n c i s e d  and p l e a t e d  ( F i g u r e  1.5). The p l a n t s  grow i n  

shaded ,  m o i s t  a r e a s  of canyons,  p a r t i c u l a r l y  i n  r e l a t i v e l y  deep s o i l  

on l e d g e s  w i t h  n o r t h e r n  exposures .  At tempts  t o  p r o p a g a t e  t h e  s p e c i e s  

from seed have f a i l e d  t h u s  f a r .  About 20 t o  50  i n d i v i d u a l s  a r e  known 

t o  e x i s t .  The wide r a n g e  i n  numbers is  t h e  r e s u l t ,  i n  p a r t ,  o f  

observed g o a t  p r e d a t i o n  on p l a n t s .  Unlike many of t h e  endemics now 

r e s t r i c t e d  t o  canyon w a l l s  because  of t h e  f o r a g i n g  by g o a t s ,  L. maxima 

a p p e a r s  t o  f a v o r  t h e  c o o l ,  m o i s t e r  canyons and  t h e  u n d e r s t o r y  of 

woodland h a b i t a t s .  



Figure 15. San Clemente Island Woodland-Star 
(Lithophragma maxima). 
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San Clemente I s l a n d  S i l v e r  Hosackia (Lotus argophyllus  -- - subsp. 

adsurgens - (Dunkle) (Raven) (Candidate) Fabaceae (Leguminosae: 

Papi l ionoideae)  Pea Family ---- 

This  d i s t i n c t i v e  endemic i s  a  low subshrub known from exposed s lopes  

a t  t h e  southern  end of t h e  i s l a n d ,  u s u a l l y  i n  a s s o c i a t i o n  wi th  t h e  

c h o l l a  phase of maritime d e s e r t  scrub v e g e t a t i o n .  The p l a n t  h a s  

s h o r t ,  v i r g a t e  branches with leaves  more o r  l e s s  imbricated and 

s i l v e r y  canescent .  The f lowers  a r e  i n  umbels, 10-12 mm long ,  with 

yel low and orange p e t a l s  (Figure 16) . 

The only  known co lon ie s  on t h e  s lopes  above Pyramid Cove a r e  i s o l a t e d  

on t h e  second o r  t h i r d  wave c u t  t e r r a c e s .  Here t h e  p l a n t s  a r e  

s e v e r e l y  grazed o r  trampled by g o a t s .  A l l  such known co lon ie s  have 

been fenced.  

Several  names have been proposed f o r  v a r i a n t s  of t h e  - Lotus -. argophyllus  

group on San Clemente I s l a n d  (Dunkel 1941) .  These v a r i a n t s  r ep re sen t  

on ly  po r t ions  of t h e  spectrum of v a r i a t i o n ,  however, - L. - a .  subsp. 

a d s u r ~ e n s  i s  a  very  d i s t i n c t i v e  element. The p o t e n t i a l  f o r  - -  

h y b r i d i z a t i o n  between i s l a n d  Lotus taxa e x i s t s ,  p a r t i c u l a r l y  i n  

d i s tu rbed  a r e a s .  



Figure 16. San Clemente Island Silver Hosackia 
(Lotus argophyllus ssp. adsurgens). 



Fauna 

San Clemente I s l a n d  Loggerhead S h r i k e  (Lanius  l u d o v i c i a n u s  mearnsi  - - - --.- - -. -- ------ -.-- 

Ridgway) (Endangered) - 

D e s c r i p t i o n  -- The San Clemente loggerhead s h r i k e  i s  medium s i z e d ,  ---- 

w i t h  g r a y  above,  w h i t e  below and on  rump, b l a c k  mask over  e y e s ,  b l a c k  

wings  and t a i l  b o t h  w i t h  p a t c h e s  of w h i t e .  B i rd  measurements averaged 

t h e  fo l lowing :  224 mm l e n g t h ,  97.6 mm wing l e n g t h ,  100 .3  mrn t a i l  

l e n g t h ,  27.6 mm b i l l  l e n g t h ,  and 13.2 mm middle t o e  (Miller 1931).  

Taxonomy -- Ridgway (1903) recognized  t h e  d i s t i n c t i v e n e s s  o f  t h e  San --.-- 

Clement e  p o p u l a t i o n  and  ass igned  s u b s p e c i f  i c  r ank  based upon smaller 

body s i z e  and l a r g e r  b i l l .  Miller (1931) and Bent (1950) l a t e r  

suppor ted  t h i s  taxonomic placement as d i d  Johnson (1972) ,  who f u r t h e r  

d i f f e r e n t i a t e d  t h e  L. 1. mearns i  form as hav ing  a  s h o r t e r  wing and - - 
t a i l ,  and d a r k e r  plumage. A r e c e n t  s t u d y  h a s  i n c o r p o r a t e d  

measurements from museum s k i n s  and l i v e - t r a p p e d  s h r i k e s  which 

r e i n f o r c e  t h e  s u b s p e c i f i c  rank ing  and i n d i c a t e  a  s m a l l e r  f o o t  t h a n  

o t h e r  s h r i k e  r a c e s  (Hyde 1980, 1982) .  

Three  of t h e  remaining seven  s u b s p e c i e s  occur  i n  s o u t h e r n  C a l i f o r n i a  

o r  n o r t h e r n  Baja  C a l i f o r n i a  and cou ld  be  mainland a n c e s t r a l  s o u r c e s  of 

t h e  i s l a n d  s h r i k e s .  Johnson (1972) ,  however, proposed a s i n g l e  

c o l o n i z i n g  e v e n t ,  most l i k e l y  from t h e  - L. - 1. gambeli  l i n e ,  w i t h  

subsequen t  d i v e r g e n c e s  l e a d i n g  t o  t h e  d i s t i n c t  L. 1. a n t h o n y i  and L. - - - 

1. mearns i  forms. H e  a l s o  s u g g e s t e d ,  t h a t  s i n c e  t h e  p o p u l a t i o n s  i n  - -- 
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ques t ion  a r e  r e l a t i v e l y  sedentary ,  gene f low among t h e  two i n s u l a r  

r a c e s  and/or  t h e i r  mainland c o u n t e r p a r t s  is  ve ry  un l ike ly .  Continual  

morphological divergence,  t h e r e f o r e ,  seems probable . 

D i s t r i b u t i o n  and Populat ion S ize  -- Of n i n e  recognized subspecies  of -- --- 

loggerhead s h r i k e ,  two a r e  nonmigratory i s l a n d  endemics (American 

O r n i t h o l o g i s t s '  Union 1957). The subspec ies  an thonyi  i s  d i s t r i b u t e d  

among seve ra l  of t h e  C a l i f o r n i a  Channel I s l a n d s ,  p a r t i c u l a r l y  Santa  

Rosa, Santa Cruz, and Santa C a t a l i n a ,  whereas - L .  - 1. -- mearnsi i n h a b i t s  

o n l y  San Clemente I s l and  (F igure  17) .  

Ea r ly  accounts  imply t h a t  San Clemente I s l and  supported a cons iderable  

and widely d i spe r sed  sh r ike  popula t ion .  G r  i n n e l l  (1897) claimed t h a t  

". . ..two o r  t h r e e  s h r i k e s  could be seen  i n  a hour walk," and a decade 

l a t e r  Linton (1908) a l s o  commented on t h e  s i z e a b l e  popula t ion .  During 

a 1915 s p r i n g  c o l l e c t i n g  excurs ion ,  Howell (1917) l oca t ed  t h r e e  a c t i v e  

s h r i k e  n e s t s  w i th in  a few k i lome te r s  of each o t h e r  and a l s o  suggested 

the  presence of a u x i l i a r y  breeding s h r i k e s ,  ". . . .no matter  which b i r d s  

we s h o t ,  t h e r e  always seemed t o  be o t h e r s  t h a t  came t o  take t h e i r  

p lace ."  A marked c o n t r a s t  is o f f e r e d  by t h e  documentation of s h r i k e  

abundance on t h e  i s l a n d  s i n c e  t h e  mid-1960's. A compi la t ion  of some 

600 s e p a r a t e  post-1965 s i g h t i n g s  ch ron ic l e s  a decreas ing  popula t ion  

(Cody and Diamond 1968, Jorgensen pers  . comm.) . A survey by Jones,  

completed in '  1973, l i s t e d  the  loggerhead s h r i k e  a s  a n  uncommon 

r e s i d e n t .  On a r e t u r n  t r i p  i n  1975, he est imated t h e r e  were fewer 

t han  50 shrikes. '  Af t e r  an  i n t e n s i v e  year-long i n v e s t i g a t i o n  i n  which 

a p o r t i o n  of t h e  s h r i k e  popula t ion  was marked, monitored, and counted,  



F i g u r e  1 7 .  San Clemente Loggerhead S h r i k e  
(Lanius l u d o v i c i a n u s  m e a r n s i ) .  
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Hyde (1980) e s t i m a t e d  t h e  p o p u l a t i o n  t o  be 30 b i r d s .  The p r e s e n t  

o v e r a l l  p o p u l a t i o n  s i z e  is  e s t i m a t e d  a t  18-30 i n d i v i d u a l s  (Hyde 1982, 

p e r s  . comm. ) . 

H a b i t a t  Requirements -- B a s i c  h a b i t a t  r equ i rements  f o r  t h e  loggerhead ----- - 
s h r i k e  i n c l u d e  a n  a d e q u a t e  s u p p l y  of i n v e r t e b r a t e  and s m a l l  v e r t e b r a t e  

p r e y  open f o r a g i n g  areas, a  s e l e c t i o n  of e l e v a t e d  p e r c h e s ,  and 

s u f f i c i e n t  r o o s t i n g  and n e s t i n g  cover .  H i s t o r i c a l  o b s e r v a t i o n  

s u p p o r t s  t h a t  much of San Clemente I s l a n d  a t  one t ime  s a t i s f i e d  t h e s e  

c o n d i t i o n s .  S h r i k e s  presumably occup ied  a  major segment of t h e  i s l a n d  

d u r i n g  t h e  e a r l y  1900 ' s  s i n c e  C r i n n e l l  (1897) ,  L i n t o n  (1908) ,  and 

IIowell (1917) each mentioned t h e  b i r d ' s  abundance and wide 

d i s t r i b u t i o n .  

Recent o b s e r v a t i o n s  show t h a t  s h r i k e  d i s t r i b u t i o n  today g e n e r a l l y  i s  

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

In t h e  f a l l  and w i n t e r  months, s o l i t a r y  s h r i k e s  t y p i c a l l y  occupy t h e  

i s l a n d ' s  uppermost mesas. For i n s t a n c e ,  d u r i n g  t h e  p e r i o d  from 

September t o  January  1980-81, t e r r i t o r i e s  oE 12 d i f f e r e n t  b i r d s  were  

1 
l o c a t e d  (Hyde p e r s .  comm.). Nine of t h e s e  were on t h e  mesas, 

i n t e r m i t t e n t l y  spaced from t h e  a i r f i e l d  a r e a  s o u t h  t o  below t h e  Mount 

T h i r s t  r e g i o n .  Two o t h e r  b i r d s  occupied t e r r i t o r i e s  i n  t h e  China 

~ o i n t / H o r s e  Beach Canyon a r e a  on t h e  lowermost s o u t h w e s t e r n  t e r r a c e .  

The remaining s h r i k e  was observed a t  NOTS P i e r  ( N o r t h e a s t  c o a s t ) ,  

D r .  Kenneth Hyde, I l l i n o i s  Col lege  of Optometry, Chicago,  I l l .  



73 

where i t  fo raged  a long  t h e  nearby  escarpment from approx imate ly  220 m 

e l e v a t i o n  t o  n e a r  s e a  l e v e l .  

Comparative p a t t e r n s  of s h r i k e  n e s t i n g  on t h e  i s l a n d  f u r t h e r  

a u t h e n t i c a t e  a d i m i n i s h i n g  popula t ion .  Nests  d i s c o v e r e d  d u r i n g  t h e  

pe r iod  from 1897 t o  1917 were  a t  Pyramid Cove (ex t reme  s o u t h e r n  

c o a s t l i n e ) ,  Northwest Cove, and midway a l o n g  t h e  e a s t e r n  s h o r e l i n e  

( C r i n n e l l  1897, L i n t o n  1908, Howell 1917).  Moreover,  Howell. (1917) 

found n e s t s  i n  a smal l  t h o r n y  s h r u b  ( v e r y  l i k e l y  Lycium c a l i f o r n i c u m )  -- 

on  t h e  i s l a n d ' s  lower  w e s t e r n  t e r r a c e s .  A l l  o b s e r v a t i o n s  s i n c e  1968, 

however, have been i n d i c a t i v e  o f  a much narrower  b r e e d i n g  h a b i t a t .  

Whereas s h r i k e s  commonly d i s p e r s e  throughout  t h e  upper  mesas d u r i n g  

t h e  f a l l  and w i n t e r ,  t h e y  a p p a r e n t l y  u t i l i z e  o n l y  t h e  i s l a n d  canyons 

f o r  n e s t i n g  a c t i v i t i e s .  Cur ren t  s h r i k e  b r e e d i n g  seems conf ined t o  a 

zone from t h e  China P o i n t  r e g i o n  ( sou thwes t  c o r n e r )  a round  t o  t h e  

s o u t h e a s t e r n  Pyramid Po in t  a r e a ,  northward no f u r t h e r  t h a n  Burns' o r  

Stone Canyons, approx imate ly  midway on t h e  e a s t e r n  s i d e  of t h e  i s l a n d .  

Th is  a r e a  e.ncompasses roughly  one-half  of t h e  pre-1920 breed ing  

h a b i t a t .  

L i f e  H i s t o r y  -- The b i o l o g y  of mainland s h r i k e s  h a s  been d e s c r i b e d  by -- 

Miller (1931) and E r n t  (1950) .  Although t h e i r  d i s c u s s i o n  i s ,  a t  

t imes ,  somewhat a n e c d o t a l ,  i t  n e v e r t h e l e s s  s e r v e s  as t h e  b a s i s  f o r  t h e  

fo l lowing  summary. 

Loggerhead s h r i k e s  occupy b o t h  b reed ing  and w i n t e r  t e r r i t o r i e s .  In 

much of C a l i f o r n i a ,  p a r t i c u l a r l y  s o u t h e r n  and  c e n t r a l  c o a s t a l  r e g i o n s ,  
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s h r i k e s  a r e  nonmigratory (Craig 1978); t h e  only  d i s c e r n i b l e  p a t t e r n  of 

movement is  a s soc i a t ed  wi th  t h e  es tab l i shment  of t h e s e  s e p a r a t e  

seasonal  t e r r i t o r i e s .  

The s i z e  of i n d i v i d u a l l y  defended a r e a s  v a r i e s  cons iderably  i n  

r e l a t i o n  t o  q u a l i t y  of t h e  environment. Bent (1950) g i v e s  a range f o r  

breeding t e r r i t o r i e s  of 11 t o  39.5 a c r e s  (4.5 t o  16 ha ) .  

Bas ic  reproduct ive  d a t a  on mainland s h r i k e s  r e v e a l  t h a t  breeding 

chronology a r e  f a i r l y  uniform, al though some temporal dev ia t ions  have 

been noted.  For example, p a i r  formation i s  u s u a l l y  accomplished 

dur ing  January o r  February but  h a s  been repor ted  a s  e a r l y  as November. 

Likewise, s h r i k e s  have nes t ed  i n  February, y e t  March and Apr i l  

c o n s t i t u t e  t h e  prime nes t ing  per iod .  Despi te  t h e  placement of some 

n e s t s  c l o s e  t o  t h e  ground, t hey  a r e  normally loca t ed  i n  a small  t r e e  

o r  shrub  a t  a h e i g h t  of 6 m. The n e s t s  a r e  s t u r d i l y  cons t ruc t ed ,  have 

h igh  i n s u l a t i v e  p r o p e r t i e s  (Skowren and Kern 1980),  and are wel l  

concealed by dense f o l i a g e .  

Sexual dimorphism does no t  occur among loggerhead s h r i k e s  and, a s  i s  

common wi th  nondimorphic b i r d s ,  both. s e x e s  p a r t i c i p a t e  i n  n e s t  s i te  

s e l e c t  i o n ,  n e s t  cons t r u c r  i on ,  and c a r e  and feeding of young. 

Incubat ion  may a l s o  be shared  (L. - - 1. ludovic ianus ,  Bent 1950) o r  

performed s o l e l y  by t h e  female (L. - - 1. gambeli ,  M i l l e r  1931).  A c l u t c h  

c o n s i s t s  of f o u r  t o  seven eggs (5;=5), t h e  incubat ion  per iod  is  

g e n e r a l l y  14 days (range of 12-16), and f ledging  occurs  i n  
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a p p r o x i m a t e l y  20 days .  Renes t ing  i s  cons idered  a  common r e p r o d u c t i v e  

s t r a t e g y  o f  mainland s h r i k e s .  

While Li t t le  i s  known r e g a r d i n g  t h e  b i o l o g y  and  b e h a v i o r  of t h e  L. 1. - - 
m e a r n s i ,  however much of t h e  p reced ing  d i s c u s s i o n  o f  mainland s h r i k e s  -- 
i s  p r o b a b l y  a p p l i c a b l e  t o  t h e  i n s u l a r  form as w e l l .  A v a i l a b l e  

i n f o r m a t i o n  ga thered  from a n  a r r a y  o f  f i e l d  n o t e s ,  r e c e n t  

o b s e r v a t i o n s ,  and a  c u r r e n t  s t u d y  (Hyde 1982) ,  i n d i c a t e  t h e  

r e p r o d u c t i v e  regime of t h e  San Clernente I s l a n d  r a c e  p a r a l l e l s  t h a t  of 

mainland r a c e s .  A comparison between t h e  L. 1. m e a r n s i  and gambel i  - - --- -- 
p o p u l a t i o n s  r e v e a l s  t h a t  b o t h  a r e  nonmigratory  and t e n a c i o u s l y  occupy 

b r e e d i n g  and w i n t e r  t e r r i t o r i e s .  Moreover, t h e  t i m i n g  of p a i r  

f o r m a t i o n ,  n e s t i n g ,  and p o s t j u v e n a l  mol t  a l s o  cor responds .  There are 

d i f f e r e n c e s ,  however. For  i n s t a n c e ,  of t h e  s i x  n e s t s  and seven  

f l e d g l i n g  g roups  r e p o r t e d  on San Clemente I s l a n d  s i n c e  1897, none 

c o n t a i n e d  more t h a n  f i v e  eggs  o r  young, t h r e e  o r  f o u r  be ing  t h e  normal 

c l u t c h  s i z e .  Fur thermore,  whereas i n c u b a t i o n  among mainland s h r i k e s  

i s  a p p a r e n t l y  performed by females  o n l y ,  b o t h  s e x e s  of San Clemente 

I s l a n d  loggerhead  s h r i k e  i n c u b a t e  (Hyde 1980) .  

Data on i n c u b a t i o n  and n e s t l i n g  p e r i o d s ,  f l e d g l i n g  a n d  j u v e n i l e  

s u r v i v a l ,  h a b i t a t  v i a b i l i t y ,  and t h e  p r o c l i v i t y  of i n s u l a r  s h r i k e s  t o  

r e n e s t  are n o t a b l y  l a c k i n g .  

S h r i k e s  a r e  h i g h l y  e f f i c i e n t ,  sea rch- type  p r e d a t o r s  (Cra ig  1978, Craig  

e t  a l .  1979, Morr ison 1980) .  They f o r a g e  from a v a r i e t y  of e l e v a t e d  

p e r c h e s  (1-14 m above t h e  ground) and  p rey  o n  a d i v e r s i t y  of food 
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i t ems .  Thei r  d i e t  seems r e l a t e d  more t o  prey abundance, 

d e t e c t a b i l i t y ,  and s i z e  r a t h e r  than  t o  s p e c i f i c  prey type.  Food 

c o n s i s t s  p r i m a r i l y  of i n s e c t s  and s p i d e r s ,  w i t h  an opt imal  s i z e  range 

of 15-25 mm (Craig 1978); a l though l i z a r d s ,  snakes ,  b i r d s ,  and small  

mammals a r e  a l s o  e a t e n  (Mi l l e r  1931, Bent 1950, Slack 1975, Craig 

1978, Cra ig  e t  a l .  1979). Large prey a r e  o f t e n  impaled t o  f a c i l i t a t e  

feeding  o r  f o r  s to rage  purposes (Watson 1910, Wemmer 1969, Smith 

1972). Mainland s h r i k e s  feed s u c c e s s f u l l y  on t h e  average of f i v e  

t imes p e r  hour during the  nonbreeding period and approximately twice 

t h a t  r a t e  throughout the  breeding season (Morrison 1980). 

Knowledge of - L. - 1. -.-- mearnsi  feeding behavior  t o  d a t e  i s  l i m i t e d  t o  a  

few f i e l d  observa t ions .  These d a t a  i n d i c a t e  t h a t  t h e  d i e t  of i s l a n d  

b i r d s  i s  q u i t e  similar t o  mainland forms. It c o n s i s t s  p r i n c i p a l l y  of 

i n s e c t s  (Coleoptera ,  Or thoptera ,  and Lepidoptera)  and arachnids .  

Several  c a s e s  of s h r i k e s  feeding  on mice have been r epor t ed ,  and i n  

numerous i n s t a n c e s ,  observers  have witnessed s h r i k e s  consuming 

l i z a r d s .  There a r e  only  two s p e c i e s  of r e p t i l e s  on t h e  i s l a n d ,  t h e  

s ide-blotched l i z a r d  and t h e  i s l a n d  n i g h t  l i z a r d .  Since snakes a r e  

a b s e n t ,  t h e  d i e t  of i s l a n d  s h r i k e s  d i f f e r s ,  a t  l e a s t  i n  t h i s  r e spec t ,  

from t h a t  of mainland b i r d s .  The only  case  of  preda t ion  on a  b i rd  

was a  record of a young house f inch  being taken.  

Reasons f o r '  Decl ine -- S p e c i f i c  causes of t h e  dec l in ing  s h r i k e  ----- 
popu la t ion  on San Clemente I s l a n d  a r e  n o t  p r e s e n t l y  known. One 

p o s s i b i l i t y  appears  t o  have been t h e  presence of t h e  l a r g e ,  

long-s tanding f e r a 1  goa t  popula t ion .  Severe graz ing  and brows ing 



p r e s s u r e  by g o a t s  r a d i c a l l y  changed v e g e t a t i o n  c h a r a c t e r i s t i c s  on  t h e  

i s l a n d  which may have d e c r e a s e d  o r  a d v e r s e l y  modi f i ed  h a b i t a t  

s u i t a b i l i t y  f o r  s h r i k e s .  Nest ing and r o o s t i n g  sites r e q u i r e d  by t h e  

s h r i k e  may have been e l i m i n a t e d .  One c a s e  of a v i a n  e x t i n c t i o n  and two 

c a s e s  of e x t i r p a t i o n  from San Clemente I s l a n d  have a l r e a d y  been 

a t t r i b u t e d  t o  h a b i t a t  d e s t r u c t i o n  by g o a t s  ( J o n e s  and  Diamond 1976).  

H a b i t a t  encroachment o r  d i s t u r b a n c e  such as t h a t  e f f e c t e d  by g o a t s  

a n d / o r  human be ings  cou ld  s i g n i f i c a n t l y  r e d u c e  t h e  v i a b l e  h a b i t a t  of 

t h e  s h r i k e ,  l e a d i n g  t o  reduced p r o d u c t i v i t y .  The problem may 

a l t e r n a t i v e l y  be one o f  a  d i m i n i s h i n g  o r  i i i a c c e s s i b l e  food s u p p l y  o r  

a n  i n a b i l i t y  of s h r i k e s  t o  o t h e r w i s e  e x p l o i t  a v a i l a b l e ,  b u t  d i f f e r e n t ,  

r e s o u r c e s .  T h i s  could  a l s o  be r e l a t e d . t o  t h e  p r e s s u r e  of g o a t s .  

U n f o r t u n a t e l y ,  t h e r e  are no q u a n t i t i v e  d a t a  a v a i l a b l e  o n  t h e  i s l a n d ' s  

i n v e r t e b r a t e  fauna  t o  c l a r i f y  t h i s  q u e s t i o n .  

Another c a u s a t i v e  F a c t o r  might be a s s o c i a t e d  w i t h  t h e  b i r d ' s  w a r i n e s s ,  

a n  a t t r i b u t e  t h a t  d i f f e r s  from mainland c o n s p e c i f i c s .  C r i n n e l l  (1897) 

c h a r a c t e r i z e d  t h e  s h r i k e  as " t h e  s h y e s t  of any b i r d  o n  t h e  i s l a n d . "  

T h i s  behav ior  was a l s o  acknowledged by M i l l e r  (1931) and Hyde (1980).  

A r e l a t e d  f a c t o r  t h a t  may account  f o r  t h e  reduced s h r i k e  p o p u l a t i o n  i s  

i n t e r s p e c i f i c  c o m p e t i t i o n .  A n t a g o n i s t i c  i n t e r a c t i o n  between s h r i k e s  

and s e v e r a l  s y m p a t r i c  s p e c i e s  [ v i s ,  n o r t h e r n  mockingbird  (Mimus 

p o l y g l o t t o s ) ,  common r a v e n  (Corvus -- - c o r a x ) ,  S a y ' s  phoebe (Sayorn i s  

s a y a )  , American k e s t r e l  (Fa lco  s p a r v e r i u s ) ]  was d e s c r i b e d  by Hyde -- 
(1980, 1982) .  There  is a l a r g e  k e s t r e l  p o p u l a t i o n  o n  t h e  i s l a n d  

[ e . g . ,  70  b i r d s  were counted on January  2 ,  1981, w i t h i n  a two-hour 
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period (Hyde unpub. d a t a ) ,  25 on 9 J u l y  1975 (.Jones pers .  comm.) ] and 

d i r e c t  i n t e r a c t i o n  between s h r i k e s  and k e s t r e l s  i s  a  common 

occurrence.  Competition be tween t h e  two seems e s p e c i a l l y  pronounced 

with regard t o  perch and food preferences ,  t o  t h e  e x t e n t  t h a t  s h r i k e  

behavior i s  notab ly  impaired. Competition f o r  l imi t ed  resources ,  i n  

terms of e c o l o g i c a l  n iche  theo ry ,  i s  commonly viewed a s  a  f a c t o r  i n  

spec i e s  displacement ,  because one of t h e  forms is i n v a r i a b l y  a t  a t  

competi t ive advantage over t h e  o the r .  The degree of niche over lap  and 

the  r e l a t i v e  competi t iveness  of t h e  k e s t r e l  and s h r i k e  have y e t  t o  be 

determined i n  r e l a t i o n  t o  t h e  d e c l i n e  of t h e  b i rd .  Jones and Diamond 

(1976) found t h a t  a s  s h r i k e  numbers dec l ined  over  t h e  last  75 yea r s ,  

k e s t r e l  numbers have concomitant ly increased .  The k e s t r e l  w a s  not  

mentioned by Mearns (1907) o r  Gr inne l l  (1897), and Lin ton  (1908) 

considered i t  only a n  occas iona l  r e s i d e n t .  Y e t  by 1973, Jones viewed 

the  k e s t r e l  a s  a common i s l a n d  i n h a b i t a n t .  F i n a l l y ,  t h e  problem could 

be the  r e s u l t  of an i n t e r - r e l a t i o n s h i p  of two o r  more of t h e  above, o r  

of an  a s  y e t  un iden t i f i ed  f a c t o r .  

E s s e n t i a l  Hab i t a t  -- In  view of t h e  s h r i k e ' s  c u r r e n t  d i s t r i b u t i o n ,  t h e  - 
p o s s i b i l i t y  of  r e h a b i l i t a t i o n  of p a r t s  of t h e  i s l a n d ,  and p o t e n t i a l  

f o r  reoccupa t i o n  of h i s t o r i c a l  range,  t h e  e n t i r e  i s l a n d  i s  considered 

e s s e n t i a l  h a b i t a t .  

1 D r .  H. Lee Jones,  B io log i s t ,  Athene W i l d l i f e  Assoc ia tes ,  Topanga, 

CA. 



San Clemente I s l a n d  Sage Sparrow (Amphispiza b e l l i  c l ementeae  R i d g ~ )  
--.I? --.------. ------- -.-- - ------.- 

(Threatened)  

D e s c r i p t i o n  -- The San Clemente s a g e  sparrow i s  a s m a l l  g ray  b i r d  w i t h  - ----- 

b l a c k  s t r e a k s  on s i d e s  and a s i n g l e  b l a c k  s p o t  on t h e  c h e s t ,  d a r k  

c h e e k s ,  and moustache s t r e a k s  on s i d e s  of t h r o a t ,  w h i t e  l i n e  o v e r  e y e ,  

and w h i t e  c o r n e r s  o f  t a i l .  

Taxonomy -- Ridgway (1898) s e p a r a t e d  t h e  San Clemente r a c e  from 
---A - 

mainland c o n s p e c i f i c s  on  t h e  b a s i s  o f  i ts  l a r g e r  s i z e  and l a r g e r  b i l l .  

Van Rossem (1932) argued i n  f a v o r  of t h i s  s u b s p e c i e s  d e s i g n a t i o n ,  as 

d i d  G r i n n e l l  and Miller (1944),  Miller (1968),  and Johnson (1972). 

However, i n  each i n s t a n c e ,  t h e  A.  b. c lementeae  r a c e  i s  cons idered  - - -------- 

o n l y  modera te ly  d i s t i n c t  from t h e  f o u r  o t h e r  s u b s p e c i e s .  Indeed,  

Johnson (1972) emphasized t h e  r e c e n t  d i v e r g e n c e  of t h e  San Clemente 

p o p u l a t i o n ,  r e s u l t i n g ,  presumably,  from a s i n g l e  i n v a s i o n  o f  

"overwater  waif  d i s p e r s a l . "  

D i s t r i b u t i o n  and P o p u l a t i o n  S i z e  -- The San Clemente sage sparrow --- -- 
(Amphispiza b e l l i  c lementeae)  is a San Clemente I s l a n d  endemic ---- -- 
s u b s p e c i e s  ( F i g u r e  1 8 ) .  Th i s  form i s  nonmigratory .  Its n e a r e s t  

mainland cogna te ,  and supposed s o u r c e ,  is Bell 's a g e  sparrow (A. - - b .  

b e l l i ) ,  a r e s i d e n t  of c o a s t a l  s o u t h e r n  C a l i f o r n i a  (American -- 
~ r n i t h o l o g i s t s '  Union 1957) . 

Early 20th c e n t u r y  o r n i t h o l o g i s t s  viewed t h e  San Clemente i s l a n d  s a g e  

spar row as a conspicuous  e lement  o f  t h e  i s l a n d ' s  a v i f a u n a  ( G r i n n e l l  



Figure 18. San Clemente Sage Sparrow 
(Amphispiza belli clementeae). 



1897, L in ton  1908, Howell 1917). These r e p o r t s ,  however, were 

e s s e n t i a l l y  t h e  r e s u l t  of i n f r equen t ,  f a u n i s t i c  su rveys  r a t h e r  than 

i n t e n s i v e  q u a n t i t a t i v e  assessments .  Nevertheless ,  i t  appears  t h a t  t h e  

b i r d  was formerly abundant on t h e  i s l a n d  and h a s  s i n c e  experienced a  

popula t ion  d e c l i n e .  

Two recent  i n v e s t i g a t i o n s  at tempted t o  more thoroughly  e v a l u a t e  t h e  

s t a t u s  and popula t ion  t r ends  of A .  b. clementeae. Byers (1976) - - 
t r ave r sed  l i n e  t r a n s e c t s  during a one-year pe r iod .  H e  then  pro jec ted  

t h e s e  r e s u l t s  t o  known a v a i l a b l e  h a b i t a t  t o  d e r i v e  a popula t ion  

maximum of 112 b i r d s .  He a l s o  determined t h e  adul t -  j uven i l e  r a t i o  f o r  

1976, which suggested a  s t a b l e  o r  s l i g h t l y  expanding populat ion.  

Prel iminary r e s u l t s  of a c u r r e n t  long-range s tudy  i n d i c a t e  a somewhat 

l a r g e r  but  seemingly non-expanding San Clemente I s l a n d  sage  sparrow 

popula t ion  (Hyde 1980, 1982). During t h e  per iod  from December 12, 

1979, t o  June 15, 1980, a  t o t a l  of 157 sage  sparrows were banded and 

c o l o r  coded. Three i n t e r r e l a t e d  methods were t hen  used t o  e s t i m a t e  

sparrow d e n s i t i e s  and u l t i m a t e  popula t ion  s i z e .  Each technique 

depended upon t h e  r a t i o  of banded sparrows observed during each census 

process:  (1) a  d i r e c t  count was conducted by t r a v e r s i n g  a  l a r g e  

p ropor t i on  of sparrow h a b i t a t  on s e v e r a l  occasions ; (2) l i n e  t r a n s e c t  

counts  were employed monthly; and (3 )  a s t a t i s t i c a l  a n a l y s i s ,  t h e  

Schnabel Index,  was appl ied  i n  o r d e r  t o  i n c o r p o r a t e  t h e  y e a r ' s  

p roduc t iv i t y .  The r e s u l t i n g  estimate was 176-213 prebreeding and 

264-296 post-breeding b i r d s .  Data on reproduct ive  succes s  f o r  t h e  

1980 breeding season,  a l though l i m i t e d  ( i . e . ,  e i g h t  n e s t s  y i e l d i n g  15 
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f l e d g l i n g s ) ,  i n d i c a t e d  a  s t a b l e  o r  s l i g h t l y  d e c l i n i n g  s i t u a t i o n  (Hyde 

1980, 1982) .  More c u r r e n t  i n f o r m a t i o n  i n d i c a t e s  a p o p u l a t i o n  s i z e  of 

250-400 i n d i v i d u a l s  ( o r  p o s s i b l y  as h i g h  as 500) and  a  s t a b l e  o r  

s l i g h t l y  i n c r e a s i n g  p o p u l a t i o n s  s i z e  (Hyde 1982, p e r s .  comm.). 

H a b i t a t  Requirements  -- Mainland sage sparrows t y p i c a l l y  i n h a b i t  a -. -- 
modera te ly  dense ,  x e r o p h y t i c  s c r u b  community. The h a b i t a t  of t h e  

Grea t  Bas in  p o p u l a t i o n s  c o n s i s t s  t y p i c a l l y  of homogenous s t a n d s  of 

sagebrush  ( A r t e m i s i a  ---- spp.)  and s a l t  bush ( A t r i p l e x  s p p . ) ,  whereas i n  

c o a s t a l  Sou thern  C a l i f o r n i a ,  s a g e  sparrows occupy chamise (Adenostoma 

f a s c i c u l a t u m )  c h a p a r r a l  a s s o c i a t i o n s  ( M i l l e r  1968) . 

The o n l y  v e g e t a t i o n  a s s o c i a t i o n  on San Clemente I s l a n d  t h a t  resembles  

mainland s a g e  s p a r r o w  h a b i t a t  i s  t h e  Lycium phase  o f  t h e  mar i t ime  

d e s e r t  s c r u b  community. As a d i s t i n c t  v e g e t a t i v e  u n i t ,  i t  o c c u r s ,  

i n s o f a r  as t h e  s a g e  spar row i s  concerned ,  i n  o n l y  f o u r  d i s c o n t i n u o u s  

l o c a t i o n s .  The l a r g e s t  area i s  a narrow c o a s t a l  b e l t  a long  t h e  

w e s t e r n  lowermost mar ine  t e r r a c e  (West Shore Zone). Th i s  zone 

2  
o c c u p i e s  a p p r o x i m a t e l y  5  km o f  c o a s t a l  t e r r a c e  e x t e n d i n g  n o r t h  from 

Eel  P o i n t  ( F i g u r e  1 9 ) .  Secondly,  a n  i n t e r m e d i a t e  zone i s  l o c a t e d  

approx imate ly  4 km s o u t h  o f  t h e  West Shore  Zone i n  t h e  v i c i n i t y  s o u t h  

of S e a l  Cove. Apar t  from be ing  abou t  one-half  t h e  s i z e  of t h e  

p r e v i o u s  zone, and p o s s e s s i n g  a lower  average  Lycium d e n s i t y ,  t h i s  
I 

a r e a  i s  markedly  s i m i l a r  t o  t h e  f i r s t .  T h i r d l y ,  a  r e g i o n  which i s  

fundamenta l ly  d i f f e r e n t  from t h e  f i r s t  two i s  l o c a t e d  a t  t h e  ex t reme  

n o r t h  end of t h e  i s l a n d  (North  Head). Th i s  a r e a  p o s s e s s e s  o n l y  

d i f f u s e  p a t c h e s  o f  Lycium and f a r  fewer  c a c t u s  p a t c h e s .  F i n a l l y ,  a -- 





l a r g e l y  unexplored s i te  i s  s i t u a t e d  a t  t h e  i s l a n d ' s  extreme sou th  end, 

i n  proximity t o  Pyramid Cove. 

The San Clemente I s l and  sage sparrow, l i k e  i t s  conspec i f i c s ,  i s  

e s s e n t i a l l y  a  ground dwel le r .  I nd iv idua l s  feed predominantly on t h e  

ground and use t h e  shrub canopy f o r  feeding ,  p r o t e c t i o n ,  r o o s t i n g ,  

song perches,  and n e s t i n g .  Nests a r e  u s u a l l y  cons t ruc t ed  about 4 dm 

above t h e  ground s u r f a c e  i n  dense f o l i a g e .  

A r e c e n t  demographic a n a l y s i s  of t h e  San Clemente I s l a n d  sage sparrow 

r e v e a l s  a  d i r e c t  r e l a t i o n s h i p  between sparrow dens i ty  and the  f o u r  

eco log ica l  zones j u s t  descr ibed.  Populat ion d e n s i t i e s  decrease  

e s s e n t i a l l y  i n  t h e  o r d e r  presented above, wi th  t h e  h i g h e s t  dens i ty  

found a t  the  West Shore S i t e  and t h e  lowest  d e n s i t i e s  i n  t h e  North 

Head and Pyramid Cove a r e a s .  Prel iminary d a t a  sugges t  t h a t  movement 

from one zone t o  ano the r ,  o r  more than  l i m i t e d  d i s t a n c e s  w i th in  a 

g iven  zone, i s  r a r e  (Hyde 1980, 1982). 

The San Clemente sag& Gparrow i s  r e s t r i c t e d  t o  lower e l e v a t i o n s  than 

some mainland conspec i f i c s .  Mainland sage sparrows occur  from s e a  

l e v e l  t o  about  8,250 f e e t  (2500 m) i n  e l e v a t i o n  (Mi l le r  1965). In  

c o n t r a s t ,  t h e  i n s u l a r  popula t ion ,  appa ren t ly  responding t o  a  

r e s t r i c t e d  v e g e t a t i v e  d i s t r i b u t i o n ,  r a r e l y  occurs  more than  100 t o  130 

f e e t  (30 t o  40 m) above s e a  l e v e l ,  even though t h e  h i g h e s t  po in t  on 

San Clemente I s l and  is  1,978 f e e t  (599 m). 



L i f e  H i s t o r y  -- Most s a g e  sparrow r a c e s  do n o t  e x h i b i t  s t r o n g  -----.- 

m i g r a t o r y  t e n d e n c i e s ,  and  c o a s t a l  forms,  e s p e c i a l l y  - A .  -. b. --- b e l l i  i n  

s o u t h e r n  C a l i f o r n i a ,  a re  non-migratory ( M i l l e r  1968).  Like  - A. - b. 

b e l l i ,  i t s  probab le  mainland a n c e s t o r ,  A .  b .  c lementeae  does  n o t  -- - - - - 

m i g r a t e  (American O r n i t h o l o g i s t s '  Union 1957, Hyde 1980, 1982).  

R e s u l t s  o f  Hyde's  (1980, 1982) s t u d y  f u r t h e r  d i s c l o s e d  t h a t  a d u l t s ,  

and t o  a l a r g e  e x t e n t  j u v e n i l e s  a s  w e l l ,  moved v e r y  l i t t l e  w i t h i n  

t h e i r  l o c a l  h a b i t a t .  These d a t a  s u g g e s t  t h e  e x i s t e n c e  of d i s t i n c t  

s u b p o p u l a t i o n s  . Pre l iminary  a n a l y s i s  of sage spar row v o c a l i z a t i o n s  

s u p p o r t s  t h i s  c o n t e n t i o n  (Hyde p e r s .  comm.). 

Breeding phenology of mainland and i s l a n d  sage spar rows  seems t o  be 

q u i t e  s i m i l a r .  The San Clemente I s l a n d  s a g e  spar row,  l i k e  some 

mainland forms,  beg ins  t h e  r e p r o d u c t i v e  c y c l e  ( e  .g . , s i n g i n g ,  

c o u r t s h i p ,  t e r r i t o r i a l  c o n f r o n t a t i o n )  i n  l a te  J a n u a r y  o r  e a r l y  

February.  Breeding b e h a v i o r  i n t e n s i f i e s  u n t i l  a c t u a l  n e s t i n g ,  which 

e x t e n d s  from mid-March th rough  a t  least m i d l ~ u n e .  Both forms a l s o  

e s t a b l i s h  and m a i n t a i n  o n l y  b reed ing  t e r r i t o r i e s  of modera te  s i z e .  

Miller (1968) e s t i m a t e d  t h e  average  t e r r i t o r i a l  s i z e  of - A .  - b. -- b e l l i  a t  

1.6 a c r e s  (0 .65  h e c t a r e ) ;  t h i s  i s  w i t h i n  t h e  s i z e  r a n g e  f o r  i s l a n d  

p a i r s  obse rved  d u r i n g  t h e  1980 r e p r o d u c t i v e  s e a s o n  (Hyde p e r s .  comm.). 

Nests of i s l a n d  and mainland b i r d s  are normal ly  l o c a t e d  i n  low d e n s e  

s h r u b s  a t  a h e i g h t  of 76 t o  127 c e n t i m e t e r s  (30-50 i n ) .  

An a p p a r e n t ,  and  p o t e n t i a l l y  s i g n i f i c a n t  , d i f f e r e n c e  between t h e  San 

Clemente I s l a n d  s a g e  spar row and i ts  mainland complement relates t o  

r e p r o d u c t i v e  e f f i c a c y :  c l u t c h  s i z e  a v e r a g e s  f o u r  eggs  ( range  3-5) i n  
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t h e  mainland form while  l i m i t e d  d a t a  from t h e  1980, breeding season  

po in t s  t o  a sma l l e r  c lu t ch  s i z e  i n  A. b .  clementeae (Hyde 1980, 1982). - - ---- 
The e i g h t  n e s t s  Located a l l  possessed t h r e e  o r  fewer eggs o r  

n e s t l i n g s .  Of perhaps g r e a t e r  importance i s  t h a t  of 12 eggs observed, 

7 hatched but o n l y  4 f ledged .  On t h e  o the r  hand, of a t o t a l  of 19 

n e s t l i n g s ,  15 survived a t  l e a s t  long enough t o  l eave  t h e  n e s t .  

Ove ra l l ,  however, t h e  s u r v i v a l  of 15 young from e i g h t  n e s t s  does no t  

i n d i c a t e  an  expanding populat ion.  

The incubat ion  period f o r  mainland sage sparrows i s  13-14 days (Mi l l e r  

1968). This  i n t e r v a l  f o r  t h e  i n s u l a r  r a c e  i s  unknown, a s  i s  t h e  

n e s t l i n g  per iod .  Mainland sparrows a r e  recognized re -nes te rs  (Mi l l e r  

1968) but  t h i s  h a s  not y e t  been confirmed f o r  t h e  clementeae form. ----- -.----- 

However, Hyde (1980, 1982) found prolonged. t e r r i t o r i a l  defense ,  

extended p a i r i n g ,  and feeding  of young, which a r e  i n d i c a t o r s  of 

r e n e s t i n g  . 

Postbreeding a d u l t s  and j u v e n i l e s  combine t o  form foraging  f locks .  On 

San Clemente I s l a n d ,  t h e s e  f l o c k s  range from smal l  (3-4 b i r d s )  t o  

r e l a t i v e l y  l a r g e  assemblages (20-25 i n d i v i d u a l s )  . Although some 

nomadic tendencies  were noted,  t h e  f l o c k s  remain pr imar i ly  w i th in  

t h e i r  l o c a l  h a b i t a t .  

As wi th  neai-by mainland sage sparrows, - A. -- b. clement eae juven i l e s  

undergo a post-juvenal molt by l a t e  summer (August-September) . A t  

t h i s  t ime,  plumage of a d u l t s  and juven i l e s  becomes i n d i s t i n g u i s h a b l e .  



Sage sparrows a r e  p r i m a r i l y  ground and stem g leane r s .  M i l l e r  (1968) 

found the  d i e t  of mainland b i r d s  t o  c o n s i s t  of a  v a r i e t y  of s eeds  and 

a p p a r e n t l y  o t h e r  p l a n t  ma te r i a l  as w e l l  a s  i n v e r t e b r a t e s .  Hyde (1980, 

1982) observed San Clemente I s l and  b i r d s  feeding  on f r u i t s  of cac tus  

(Opunt i a  and Berge rocac tus ) ,  A t r ip l ex  semibaccata s eeds ,  g r a s s  -- -------- --- -- 
i n f l o r e s c e n s e s ,  i n s e c t s ,  and what appeared t o  him t o  be s p i d e r s .  

Reasons f o r  Decl ine -- Poss ib le  reasons f o r  t h e  d e c l i n e  of A. b. 
--, - - 
clementeae a r e  s i m i l a r  t o  those  suggested f o r  t he  San Clemente I s l and  --- 
loggerhead s h r i k e  : (1)  a  reduced o r  unavai lab le  food supply; (2)  

h a b i t a t  d e s t r u c t i o n  because of f e r a l  p i g s  and goa ts  and/or  human 

a c t i v i t y ;  and ( 3 )  competi t ion w i t h  an  eco log ica l  ana logue ,  such a s  t he  

white-crowned sparrow (winter  on ly ) ,  house f inch ,  o r  horned l a r k ,  

which a l l  p a r t i a l l y  over lap  w i t h  t h e  San Clemente I s l a n d  sage sparrow. 

Other problematic causes of d e c l i n e ,  however, bear l i t t l e  r e l a t i o n s h i p  

t o  t h e  s h r i k e  d e c l i n e .  S p e c i f i c a l l y ,  t h e  sage sparrow appears  unable 

t o  e f f e c t i v e l y  invade and use marginal h a b i t a t .  There a r e ,  s c a t t e r e d  

throughout t h e  i s l a n d ,  t r a c t s  of Qcium, - -- which appear  s u p e r f i c i a l l y  t o  

be s u i t a b l e  f o r  s age  sparrows. However, low concen t r a t ions  o r  

complete absence of sparrows i s  noted i n  t h e s e  suboptimal  zones. 

Preda t ion  may be a  s i g n i f i c a n t  f a c t o r  l i m i t i n g  the  popu la t ion  growth 

of sage sparrows. While no d i r e c t  evidence of p r e d a t i o n  has  been 

r epor t ed ,  t h e r e  is r e a s o n . t o  a t  l e a s t  suspec t  t h a t  p r e d a t i o n  may be 

s ign i f i can t ' .  San Clement e  I s l a n d  harbo rs s e v e r a l  p o s s i b l e  p reda to r s  

t h a t  occur  i n  sage  sparrow h a b i t a t ;  t h e s e  a r e  l i s t e d  i n  o r d e r  of 

presumed importance: f e r a l  c a t s ,  i s l a n d  fox ,  k e s t r e l s ,  and o t h e r  

r a p t o r s  [ r e d - t a i l e d  hawks (Buteo -- jamaicensis)  , n o r t h e r n  h a r r i e r s  
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(Circus cyaneus) and barn owls (Tyto a l b a ) ] .  Also, brown-headed --- ---- - 
cowbirds (Molothrus a t e r ) ,  which have n o t  been recorded breeding on ---- --.- 

any Channel I s l a n d ,  were present  throughout 1980 and must be 

considered a  p o t e n t i a l  n e s t  p a r a s i t e .  

E s s e n t i a l  Hab i t a t  -- Based on t h e  above accounts  of d i s t r i b u t i o n  and -.--- 

h a b i t a t  requirements ,  e s s e n t i a l  h a b i t a t  i s  d e l i n e a t e d  a s  t he  Lycium 

phase of t h e  maritime d e s e r t  sc rub  community along t h e  west c o a s t  of 

t h e  I s l and  and a  smal l  amount of maritime sage s c r u b  on t h e  e a s t  c o a s t  

(Figure 19) .  

I s l and  Night Lizard  [Xantus i a  (=Klaube r i n a )  r i v e r s  i ana  Cope] - --- - 

(Threatened) - 

Desc r ip t ion  -- Xantusia  - - r i v e r s i a n a  is  a  moderate-sized l i z a r d ,  though 

i t  is one of t h e  l a r g e s t  members of t h e  family Xantusi idae.  -- Adults  

range from 65 t o  109 mm i n  snout-vent l e n g t h  (5 = 84 mm on San 

Clemente I s l and ,  5 = 83 mm on Santa' Barbara I s l a n d ,  and = 89 mm on 

San Nicolas  I s l a n d )  while  i t s  n e a r e s t  ma in land  r e l a t i v e s ,  - X. -.- hens hawi 

and - X .  v i g i l i s ,  range from 47 t o  70 mm and 36 t o  60 mm r e s p e c t i v e l y  

(Bezy e t  a l .  1980, Goldberg and Bezy 1974, Zweifel and Lowe 1966, Lee 

1975). The s p e c i e s  i s  one of t h e  c l a s s i c  examples of d ivergent  body 

s i z e  among i n s u l a r  spec i e s  (Ca r lqu i s t  1965). In t h i s  case ,  l a r g e  s i z e  

i s  believed'  t o  be c h a r a c t e r i s t i c  of p r e h i s t o r i c  x a n t u s i i d  s p e c i e s  and 

thus  is  one of t h e  r e l i c t  f e a t u r e s  of X. r i v e r s i a n a  (Bezy e t  a l .  1980, - ------ 

Regal 1968). 



Taxonomy -- By comparison w i t h  its. mainland r e l a t i v e s  ( i . e . ,  X. ----.-- -- 

henshawi and X .  - i l i a ) ,  t h e  i s l a n d  n i g h t  l i z a r d  is q u i t e  d i s t i n c t  --- - -.- 

( ~ i g u r e  20) .  Bezy e t  a l .  (1980) assert t h a t  t h e  s p e c i e s  is  more 

d i v e r g e n t  m o r p h o l o g i c a l l y  and g e n e t i c a l l y  t h a n  t h e  o t h e r  modern 

v e r t e b r a t e  i n h a b i t a n t s  of t h e  C a l i f o r n i a  Channel I s l a n d s ,  and  f o r  t h i s  

r e a s o n  i t  h a s  been f o r m a l l y  accorded  s e p a r a t e  g e n e r i c  s t a t u s  [ i . e . ,  

Klauber ina ,  by Savage (1957, 1 9 6 3 ) l .  Ana lys i s  of g e n e t i c  

r e l a t i o n s h i p s  among -- Xantus ia  s p e c i e s  (Bezy e t  a l .  1980) e s t i m a t e s  t h e  

d i v e r g e n c e  of X. r i v e r s i a n a  from mainland x a n t u s i i d s  i n  Miocene t ime.  - --- 
The s p e c i e s  had become e x t i n c t  on t h e  mainland as l o n g  as one m i l l i o n  

y e a r s  ago l e a v i n g  r e l i c t u a l  p o p u l a t i o n s  on San Clemente ,  San Nico las ,  

and San ta  Barbara  I s l a n d s .  The s e p a r a t e  i s l a n d  l i z a r d  p o p u l a t i o n s  a r e  

similar t o  one a n o t h e r .  Gene t ic  v a r i a b i l i t y  between i s l a n d s  i s  

ex t remely  s m a l l  and  t h e r e  a r e  s l i g h t  d i f f e r e n c e s  i n  s c a l a t i o n ,  c o l o r  

p a t t e r n ,  body s i z e ,  and c l u t c h  s i z e  between i s l a n d  p o p u l a t i o n s  (Bezy 

e t  a l .  1980) .  

D i s t r i b u t i o n , a n d  P o p u l a t i o n  S i z e  -- San Clemente I s l a n d  P o p u l a t i o n :  - --- 
Attempts  t o  assess t h e  abundance o f  - X. r i v e r s i a n a  a re  confounded by - 
t h e  unique h a b i t s  of t h e  l i z a r d s .  S e c r e t i v e  b e h a v i o r  makes i t  

i m p o s s i e l e  t o  census  a l l  an imals  i n  a  sample a r e a  because  r e t r e a t s  a r e  

f r e q u e n t l y  i n a c c e s s i b l e .  X. r i v e r s  i a n a  a r e  s e d e n t a r y  as w e l l  a s  - - 
s e c r e t i v e  which p l a c e s  a b i a s  o n  r e c a p t u r e  s t a t i s t i c s .  I n  a 

mark-recapture  census  of l i z a r d s  i n h a b i t i n g  a rock o u t c r o p ,  marked 

a n i m a l s  r e c o v e r e d  a f t e r  a month's  t i m e  were f r e q u e n t l y  l o c a t e d  a t  t h e  

o r i g i n a l  s i t e  ( r o c k )  o f  c a p t u r e  o r  less t h a n  t h r e e  m e t e r s  away (Mautz 
1 

D r .  W i l l i a m  J. Maute, Univ. C a l i f . ,  I r v i n e ,  CA. 
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ms). Thus, t h e  common method of censusing l i z a r d s  by t rapping  them i n  

p i t f a l l s  w i l l ' s a m p l e  animals over an  extremely l o c a l i z e d  a r e a  and i s  

biased toward catching l i z a r d s  l i v i n g  ad jacent  t o  t h e  t r ap .  Hawever, 

p i t f a l l  t r a p  d a t a  can provide a  r e l a t i v e  i n d i c a t i o n  of l i z a r d  

abundance simply by t h e  t o t a l  number of animals t h e  t r a p s  i n t e r c e p t .  

Wilson ( 1 9 7 7 )  placed g r i d s  of 16 p i t f a l l  t r a p s  i n  e i g h t  h a b i t a t s  on 

San Clement e  I s l and  (Figura 2 1) .  Although microhabi t a t  s t r u c t u r e  i s  

more i n d i c a t i v e  of l i z a r d  d e n s i t y ,  dominant p l a n t  spec i e s  l i k e  c o a s t a l  

pr i rk ly-pear  and box-t horn provide imp0 r t a n t  s h e l t e r  f o r  - X. r i v e r s  iana  

and l i z a r d  abundance can be roughly gauged by h a b i t a t  type.  The dead 

pad-like stems of pr ickly-pear  accumulate about t h e  l i v i n g  p l a n t s  

r e s u l t i n g  i n  p a r t i c u l a r l y  s u i t a b l e  cover.  The Z i u m  - phase of 
/ 

maritime d e s e r t  sc rub  suppor ts  t h e  l a r g e s t  dens i ty  of l i z a r d s  followed 

by s i t e s  with ex t ens ive  cac tus  pa tches  growing on rocky s o i l  (Table 

4)  . Not a l l  cactus-dominated h a b i t a t s  a r e  s u i t a b l e  f o r  - X. r i v e r s  iana.  

Patches of c o a s t a l  c h o l l a  do not  support  l a r g e  l i z a r d  popula t ions .  

Coastal  c h o l l a  grows upward i n  a  t a l l ,  e r e c t  branched p l a n t  w i t h  a  

d i s t i n c t  t r u n k  i n  c o n t r a s t  t o  t h e  l a t e r a l  spreading  growth of c o a s t a l  

pr ickly-pear  . 

No X. r i v e r s i a n a  were t rapped i n  t h e  oak woodland o r  s t a b i l i z e d  dune - 
h a b i t a t s ,  b u t  i t  i s  p o s s i b l e  t o  l o c a t e  l i z a r d s  i n  smal l  numbers i n  

t h e s e  h a b i t a t s  by turn ing  rocks and boards.  This  f a c t  emphasizes t h a t  

l i z a r d  abundance v a r i e s  wi th  t h e  presence o r  absence of rock  outcrops 

and ground s u r f a c e  cover.  These phys i ca l  f e a t u r e s  are a s  f u l l y  

important  as t h e  v e g e t a t i o n  s t r u c t u r e  i n  determining popula t ion  

d e n s i t y  of - X. r i v e r s i a n a .  I n  pr ickly-pear ,  t h e  l i z a r d s  a r e  most 





Table  4 .  R e l a t i v e  Abundance of X a n t u s i a  r i v e r s  i a n a  in San Clement e ----- -- 
H a b i t a t s  (Rased on d a t a  from Wilson,  unpubl ished)  

TOTAL TRAP TOTAL LIZARDS LIZARDS 
SMPLED HABITAT --- DAYS ---- CAPTURED PER TMP DAY .- 

Mari t ime Desert Scrub 608 
(Lycium Phase) 

M a r i t i m e  Desert S c n b  928 
(Opuntia l i t t o r a l i s  and -- ---- 
g r a s s e s  on r o c k s )  

Maritime D e s e r t  Scrub 38 4 4 1 0.099 
(Opuntia l i t  t o r a l i s  
we--- ---- 

modif ied by g o a t s  on 
r o c k s )  

Grass land w i t h  384 
s c a t t e r e d  r o c k s  

Grass land w i t h  
no r o c k s  

Chol la  38 4 
(Opuntia p r o l i f  e r a )  --.-- --- 
Oak Woodland 128 0 0.0 

S t a b i l i z e d  Dunes 864 0 0.0 



abundant i n  o l d e r  patches i n  which pr ickly-pear  growth is  e s p e c i a l l y  

t h i c k  and deep l a y e r s  of dead pads have accumulated on t h e  ground. 

The most uniformly favorable  h a b i t a t  i s  maritime d e s e r t  sc rub  - Lycium 

phase on t h e  nor thwes tern  t i p  and southwest-facing c o a s t  of t h e  

i s l a n d .  North of Sea l  Cove, t h i s  h a b i t a t  p rovides  a continuous 

mixture of low, dense v e g e t a t i o n  and rock  outcrops which t h e  l i z a r d s  

favor .  South of Sea l  Cove, maritime d e s e r t  scrub - Lycium phase is  

bel ieved l i k e l y  t o  support  l a r g e  popula t ions  of X. ---- r i v e r s i a n a .  Mautz 

(1982) found i s l a n d  n i g h t  l i z a r d  d e n s i t i e s  of 800-1,300 ind iv idua l s /ha  

on prime h a b i t a t  (e  .g . , maritime d e s e r t  scrub-Lycium and Opuntia 

phases) .  

San Nicolas  I s l and  Populat ion:  Observers have noted t h a t  t he  i s l a n d  

n igh t  l i z a r d  is  very  d i f f i c u l t  t o  f i n d  on San Nicolas  I s l a n d ,  a marked 
.- 

c o n t r a s t  t o  t h e  s i t u a t i o n  on San Clemente I s l a n d  ( ~ e ~ a l '  and Bezy 2 

pe r s .  comm.; Mautz pe r s  observ . ,  Regal 1974). In  1977, prel iminary 

r e s u l t s  es t imated  a n  i s l a n d  n igh t  l i z a r d  populat ion s i z e  of 14,800 

(Wilson c i t e d  i n  Westec Serv ices ,  Inc .  1978) on San Nicolas  I s l a n d .  

Prickly-pear cac tus  supported t h e  h i g h e s t  d e n s i t i e s  (35 l i z a r d s l h a ) ,  

followed by t h e  Lycium - - Lupinus - community (8 /ha) ,  and Coreopsis s i t e s  

(4 /ha) .  Other p l a n t  communities support  i s l a n d  n i g h t  l i z a r d s  i n  low 

d e n s i t i e s  ( l e s s  than 2/ha) (Figure 2 2 ) .  

D r .  P h i l i p  Regal,  Univ . of Minnesota, Minneapolis,  MN. 

2 
D r .  Robert Bezy, Los Angeles County Museum of Natural  His tory ,  Los 

Angeles, CA. 





Santa Barbara I s l and  -- Population: Wilson (1979) es t imated  t h e  number of 

i s l a n d  n i g h t  l i z a r d s  on Santa Barbara I s l and  a t  550 t o  700 

i n d i v i d u a l s .  A small, i s o l a t e d  popula t ion  of - X. r i v e r s i a n a  - has  been 

discovered on S u t i l  I s l e t ,  a 7.5 h e c t a r e  p i ece  of land 0.6 k i lometers  

southwest of Santa Barbara I s l and  (Wilson 1978). Only a few l i z a r d s  

have been captured on S u t i l  and t h e  t o t a l  popula t ion  i s  undoubtedly 

q u i t e  smal l .  

Hab i t a t  Requirements -- Like o t h e r  members of t he  family Xantus i idae ,  

X.  r i v e r s i a n a  is  i n t e n s e l y  s e c r e t i v e  and r e q u i r e s  s h e l t e r .  This  may - 

i nc lude  a wide v a r i e t y  of cover  ranging from rock c r e v i c e s  and s tones  

on t h e  ground t o  dense patches of vege ta t ion .  The l a t t e r  i nc ludes  

such p l a n t  growth a s  t h i c k  pa tches  of cac tus  (Opuntia - l i t t o r a l i s  and 

Ber e rocac tus  emoryi) and mat-like t h i c k e t s  of box thorn  (Lycium a_-- 
ca l i forn icum)  and t h e  non-native Aus t r a l i an  s a l t b u s h  (At r ip l ex  - - 
semibaccata) .  Areas beneath wooden boards and o the r  l a r g e  p i eces  of 

d e b r i s  a l s o  provide good r e t r e a t s .  

Cover is important i n  p ro t ec t ing  l i z a r d s  from preda t ion  and al lowing 

them t o  r e g u l a t e  body temperature.  Like o t h e r  l i z a r d s ,  - X. -- r i v e r s i a n a  

c o n t r o l s  i t s  body temperature through behaviora l  thermoregulat ion 

( i . e .  by moving through t h e  microhabi ta t  and seeking p l aces  w i th  

compatible environmental tempera tures) .  The spec i e s  thermoregulates  

ove r  a lower temperature range than  most l i z a r d s  and w i l l  no t  t o l e r a t e  

temperatures  above 40°C (Regal 1968, Mautz 1979). Thus, t h e  l i z a r d s  

must be a b l e  t o  r e t r e a t  from extreme ground s u r f a c e  temperatures  on 

h o t  days. The b e s t  cover f o r  e f f e c t i v e  temperature r e g u l a t i o n  i s  
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t h i c k  v e g e t a t i o n  which i n t  ercep ts s o l a r  r a d i a t i o n  and b u f f e r s  t h e  

ground s u r f a c e  from temperature extremes. Addi t iona l ly ,  e f f e c t i v e  

s h e l t e r  is  provided by rocks whose r eces ses  w i l l  no t  overheat  on ho t  

days. The b e s t  microc l imat ic  condi t ions  f o r  X.  r i v e r s i a n a  appear  t o  - 
occur  i n  a  t h i c k ,  low-lying vege ta t ion  growing on rocky s o i l .  Under 

t h e s e  cond i t i ons ,  s h a f t s  of s o l a r  r a d i a t i o n  pene t r a t ing  t o  t h e  ground 

su r f  ace  produce a  mosaic of thennal  microenvironments (Regal 1968) . 
The l i z a r d s  can then move about t o  s e l e c t  a  proper  thermal  environment 

and f i n d  food wi th  minimal r i s k  of exposing themselves t o  preda tors .  

The i s l a n d  n igh t  i i z a r d  can be found i n  a l l  San Clemente I s l and  

h a b i t a t s ,  however, l i z a r d  abundance v a r i e s  d r a s t i c a l l y  both between 

h a b i t a t s  and over t he  geographic range of a  g iven  h a b i t a t  type. It 

appears  t h a t  mic r o h a b i t a t  s t r u c t u r e  l a r g e l y  governs t h e  abundance of 

l i z a r d s  i n  a  p a r t i c u l a r  a r e a  and i s  a  much more important  f a c t o r  than 

t h e  o v e r a l l  h a b i t a t  type.  

L i f e  His tory  -- Demographic parameters f o r  reproduct ion  i n  X. - 
r i v e r s i a n a  a r e  well-documented (Amrein and Amrein 1951, Bra t t s t rom - 
1951, Goldberg and Bezy 1974). X. r i v e r s i a n a  is  a  v iv iparous  l i z a r d .  - 
Mating begins i n  March, and g e s t a t i o n  proceeds through t h e  summer 

months t o  t h e  appearance of young i n  September. The sex r a t i o  of t h e  

c u r r e n t  popula t ion  i s  50:50, b u t  only  about h a l f  of t h e  a d u l t  female 

popula t ion  i s  reproduct ive ly  a c t i v e  i n  a  g iven  y e a r .  Mean brood s i z e  

of grav id  females i s  3.76 r e s u l t i n g  i n  a  reproduct ive  p o t e n t i a i  of 

1.88 young produced p e r  female p e r  year  i n  t h e  e n t i r e  popula t ion .  By 

comparison wi th  o t h e r  l i z a r d s ,  t h i s  i s  a ve ry  low f i g u r e .  Futhermore, 



9 8 

X. r i v e r s i a n a  does no t  a t t a i n  sexual  ma tu r i t y  u n t i l  t h e  t h i r d  o r  - ------ 
f o u r t h  year of l i f e ,  an  ex t r ao rd ina ry  de lay  f o r  a l i z a r d  of i t s  s i z e .  

With such a  low capac i ty  f o r  reproduct ive ou tpu t ,  X. r i v e r s i a n a  cannot - 
suppor t  h igh  r a t e s  of preda t ion .  The s p e c i e s  r e p r e s e n t s  an  extreme 

p a t t e r n  of l i z a r d  l i f e  h i s t o r y  c h a r a c t e r i s t i c s  inc luding  slow growth, 

low reproduct ive  e f f o r t ,  l a t e  maturat ion,  long l i f  espan , and low 

p reda t ion  (Tinkle  1969). 

This  s u i t e  of l i f e  h i s t o r y  f e a t u r e s  magnif ies  t h e  importance of t h e  

p o t e n t i a l  of p reda t ion  on l i z a r d  populat ions.  S e c r e t i v e  h a b i t s  a f fo rd  

a measure of p r o t e c t  i o n ,  however, t h e  p o t e n t i a l  f o r  e x o t i c  preda tors  

t o  overwhelm t h e  reproduct ive  capac i ty  of X. r i v e r s i a n a  poses an - - 
important  t h r e a t  t o  t h e  spec i e s .  

A v a r i e t y  oE mammals and b i r d s  a c t u a l l y  o r  p o t e n t i a l l y  prey on X. - 
r i v e r s i a n a .  Nat ive p reda to r s  i nc lude  common raven,  American k e s t r e l ,  - 
burrowing owl (Athene --- ----- c u n i c u l a r i a )  , San Clement e  loggerhead s h r i k e ,  

1 i s l a n d  fox ,  and perhaps o t h e r  r a p t o r i a l  b i r d s  (Hyde, Wilson and 

Jorgensen pe r s .  comm.). Exotic  p reda to r s  a r e  f e r a l  c a t  and poss ib ly  

ra t .  Preda t ion  p re s su re  on X. r i v e r s i a n a  is  q u a n t i t a t i v e l y  unknown. - -  
K e s t r e l s  a r e  probably t h e  most important av ian  preda tor  because they 

a r e  abundant and s k i l l e d  hun te r s  of small mammals, l i z a r d s ,  and 

i n s e c t s .  

Roger Wilson, Husky O i l ,  Calgary, Alber ta ,  Canada. 
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The i s l a n d  f o x  f e e d s  p r i m a r i l y  on v e g e t a t i o n  and i n s e c t s  b u t  a l s o  

1 
t a k e s  m i c e  and l i z a r d s  (Fawcet t  p e r s  . comm,) . F e r a l  c a t s  a r e  a n  

impor tan t  p r e d a t o r  because  t h e y  o n l y  r e c e n t l y  came i n t o  c o n t a c t  w i t h  

l i z a r d s  and f r e q u e n t l y  prey on  them. Cats have been on San Clemente 

I s l a n d  a t  l e a s t ' 3 0  y e a r s .  They f r e q u e n t  t h e  r e s i d e n t i a l  area around 

Wilson Cove and t h e  t r a s h  dump, bu t  a l s o  o c c u r  i n  h a b i t a t s  throughout 

t h e  i s l a n d .  Of a  sainple of 18 c a t s  t a k e n  i n  February and March 1974, 

t e n  con ta ined  food i n  t h e i r  stomachs.  Of t h e s e ,  e i g h t  con ta ined  one 

o r  more - X. r i v e r s i a n a  f o r  a t o t a l  of 17 l i z a r d s .  Other  stomach 

c o n t e n t s  inc luded  mice and s ide -b lo tched  l i z a r d s ,  b u t  on a n  i n d i v i d u a l  

p rey  i t e m  b a s i s  - X.  r i v e r s i a n a  accounted f o r  40 p e r c e n t  of t h e  sampled 

stomach c o n t e n t s  (Wilson unpubl ished d a t a ) .  There i s  no i n f o r m a t i o n  

r e g a r d i n g  p r e d a t i o n  on - X .  --- r i v e r s i a n a  by rats on San Clemente I s l a n d .  

R a t s  a r e  u s u a l l y  a s s o c i a t e d  w i t h  dump si tes and b u i l d i n g s ,  however, 

t h e y  a r e  n o t  r e s t r i c t e d  t o  developed a r e a s .  Though probab ly  a b s e n t  

o v e r  most of t h e  i s l a n d  h a b i t a t s ,  t h e y  have been observed i n  t h e  dense  

mar i t ime  d e s e r t  s c r u b  - Lycium phase  v e g e t a t i o n  f a r  from human 

h a b i t a t i o n  (Mautz p e r s  . o b s e r  .) . This  i s  one of t h e  p r e f e r r e d  

h a b i t a t s  f o r  - X. r i v e r s i a n a  ( F i g u r e  21) .  I n  view of t h e  b r o a d l y  

omnivorous d i e t s  of t h e s e  r o d e n t s ,  t h e y  may cons t i t u  t e a n o t h e r  r e c e n t  

s o u r c e  of - X. r i v e r s i a n a  m o r t a l i t y .  

X. r i v e r s i a n a  is  a n  omnivore, a ~ d  f e e d s  on  a wide v a r i e t y  o f  - 

a r t h r o p o d s  and p l a n t  material (Schwenkmeyer 1949, B r a t t s t r o m  1952) .  

Cap t ive  a n i m a l s  w i l l  consume o t h e r  small l i z a r d s ,  i n c l u d i n g  o t h e r  

L a r r y  Fawce t t ,  Univ . of  C a l i f o r n i a ,  S a n t a  S a r b a r a ,  CA. 
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x a n t u s i i d  s p e c i e s  (Mautz pers .  obser . )  and i t  i s  poss ib l e  t h a t  - X. 

r i v e r s i a n a  i n  t h e  wild w i l l  c ann iba l i ze  j uven i l e s .  The l i z a r d s  do not - 
appear  t o  be l imi t ed  by any p a r t i c u l a r  food requirements  and t h e i r  

genera l ized  d i e t a r y  h a b i t s  may account ,  i n  p a r t ,  f o r  t h e i r  a b i l i t y  t o  

occupy t h e  v a r i e t y  of San Clemente I s l a n d  h a b i t a t s .  

Reasons f o r  Decl ine -- The Channel I s l and  h a b i t a t s  provide a  s p e c i a l  -- - 
s e t  of e c o l o g i c a l  c i rcumstances f o r  - X. r i v e r s i a n a .  It i s  one of t h r e e  

l i z a r d  spec i e s  on San Nicolas  I s l a n d  and t h e  on ly  one on Santa Barbara 

I s l and .  Preda tors  a r e  few, and maritime cLima t i c  condi t ions  

r e l a t i v e l y  s t a b l e .  These a s p e c t s  have a l l  been emphasized a s  

c o n t r i b u t i n g  t o  t h e  s u r v i v a l  of - X. r i v e r s i a n a  on t h e  Channel I s l ands  

and t o  the  e x t i n c t i o n  of mainland s t o c k  (Savage 1967, Regal 1968, Bezy 

e t  a l .  1980). Under t hese  circumstances,  - X. r i v e r s i a n a  has w o l v e d  a  

l i f e  h i s t o r y  s t r a t e g y  emphasizing low reproduct ive  p o t e n t i a l ,  and long 

l i f e s p a n  - a  p a t t e r n  which, however, i s  extremely s e n s i t i v e  t o  

d i s tu rbance  by h a b i t a t  d e s t r u c t i o n  and i n t r o d u c t i o n  of e x o t i c  spec i e s .  

There is  no informat ion  on the  s t a t u s  of -- X. r i v e r s i a n a  p r i o r  t o  

ranching a c t i v i t i e s  and t h e  i n t r o d u c t i o n  of f e r a l  animals on San 

Clemente I s l a n d .  However, wi th  h a b i t a t  s t r u c t u r e  a s  t h e  predominant 

i n f luence  on present  d i s t r i b u t i o n ,  i t  is  p o s s i b l e  t o  deduce the change 

from p a s t  h a b i t a t  modi f ica t ion  on t h e  i s l a n d .  The optimum h a b i t a t ,  

maritime d e s e r t  scrub - Lycium phase,  is l a r g e l y  t h e  r e s u l t  of c l ima te  

and:so i l  condi t ions  along t h e  west coas t  of t he  i s l a n d  and probably 

h a s , n o t  been a l t e r e d  t o  t h e  de t r iment  of t h e  l i z a r d s  by grazing 

mammals. The important changes most l i k e l y  occurred i n  upland a r e a s  

on t h e  southern  h a l f  of San Clemente I s l and  where graz ing  and s o i l  
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e ros ion  have replaced shrub and herbaceous v e g e t a t i o n  wi th  g ra s s l and ,  

cho l l a  c a c t u s  and bare gound. Rocky a r e a s  a r e  now we l l  exposed by t h e  

l o s s  of o r i g i n a l  vege ta t ion  and a r e  a d e t e r i o r a t e d  h a b i t a t  f o r  - X. 

r i v e r s i a n a .  Unlike maritime d e s e r t  scrub - Lycium phase o r  o ld  -- 

Opuntia l i t t o r a l i s  pa tches ,  chapa r ra l  shrub v e g e t a t i o n  is  n o t  -- 

s u f f i c i e n t l y  dense to  provide f u l l  s h e l t e r  by the  p l a n t s  a lone .  

Upland reg ions  lacking  rock. ou tcrops  o r  s c a t t e r e d  boulders,  such a s  

t h e  f l a t  g ra s s l and  northwest of t h e  mid-island, probably d i d  no t  

support  l a r g e  - X.  A r i v e r s i a n a  populat ions even when covered by shrubs. 

However, rocky a r e a s  shaded by shrubs would be a  s u p e r i o r  s t r u c t u r a l  

h a b i t a t  f o r  t h e  l i z a r d s ,  and a  d i v e r s i t y  of shrub and herbaceous 

spec i e s  may a l s o  s e r v e  a s  a source  of food. A reasonable hypothes is  

i s  t h a t  t h e  most ex tens ive  d e t e r i o r a t i o n  of - X. r i v e r s i a n a  h a b i t a t  has  

occurred wi th  t h e  vege ta t ion  changes on rocky upland a r e a s  of t h e  

southern  h a l f  of t h e  i s l a n d .  

The e f f e c t  of t h e  f e r a l  c a t  p reda t ion  on - 3. -- r i v e r s i a n a  i s  unce r t a in .  

Although c a t s  f r equen t ly  f eed  on t h e  l i z a r d s ,  appa rzn t ly  t h e  low 

p reda t ion  r a t e  i s  not  important  t o  o v e r a l l  - X. r i v e r s i a n a  populat ions.  

In  opt imal  h a b i t a t s ,  l i z a r d  populat ions appear  t o  be dense and 

reproducing,  and c a t s  may n o t  be s u f f i c i e n t l y  nunlerous t o  have a 

severe  impact on t h e  l i z a r d s .  

N i l i t a r y  ope ra t ions ,  a s  a  whole, may have a  smal l  e f f e c t  o n  t h e  

l i z a r d s  because of t h e  smal l  a r e a  involved r e l a t i v e  t o  t he  l i z a r d ' s  

t o t a l  i s l a n d  d i s t r i b u t i o n .  Grading, c o n s t r u c t  i on  and sho re  
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bombardment obvious ly  d i s r u p t  l i z a r d  h a b i t a t ,  bu t  t h e  impact is  l o c a l  

and r e s t r i c t e d  t o  t h e  immediate surroundings of t h e  a c t i v i t y .  

Res to ra t ion  of p l a n t  communities fol lowing removal of f e r a l  g o a t s ,  

p i g s ,  and dee r  should have no adverse  e f f e c t  on - X.  r i v e r s i a n a  i n  

mari t ime d e s e r t  sc rub  - Lycium phase and should augment t h e  popula t ion  

s t a t u s  i n  a r e a s  now covered by g r a s s ,  c h o l l a  c a c t u s ,  and ba r r en  

ground. A p o s s i b l e  c o n f l i c t  wi th  t h e  s t a t u s  of X. r i v e r s i a n a  remains - ---- 
i n  c o a s t a l  pr ickly-pear  h a b i t a t ,  s i n c e  cac tus  has  f l ou r i shed  a s  a 

r e s u l t  of overgraz ing ,  and,  i f  eco log ica l  succes s ion  fol lowing goa t  

removal i nvo lves  con t r ac t ion  of t h e  pr ickly-pear  h a b i t a t ,  then  

po r t ions  of t h e  l i z a r d  popula t ion  w i l l  a l s o  be a f f e c t e d .  One o t h e r  

p o s s i b l e  c o n f l i c t  might r e s u l t  from shrubland development. I f  

developing chapa r ra l  scrub communities become a more favorable  h a b i t a t  

f o r  f e r a l  c a t s  and these  animals  p e r s i s t  on t h e  i s l a n d ,  then  t h e i r  

i nc reas ing  populat ions may have a g r e a t e r  de t r imen ta l  impact on X. - 

r i v e r s i a n a .  The goa ts  and sheep r e l eased  on San Nicolas  dur ing  t h e  

19th century  undoubtedly subs t a n t i a l l y  modif ied  the n a t i v e  f l o r a  

al though t h e s e  animals were removed by t h e  end of World War 11. 

E s s e n t i a l  Hab i t a t  -- In summary, t h e  most abundant populat ions of X. - 
r i v e r s i a n a  a r e  l oca t ed  i n  maritime d e s e r t  scrub - Lycium phase along - 
t h e  southwest-facing coas t  and i n  t h e  o l d e r  Opuntia patches of t h e  

northwest  h a l f  of San Clemente i s l a n d .  Because t h e s e  reg ions  are so 

widespread and because t h e  l i z a r d  occurs  i n  l e s s e r  numbers i n  most 

o t h e r  h a b i t a t s ,  t h e  e n t i r e  i s l a n d  is d e l i n e a t e d  a s  e s s e n t i a l  h a b i t a t .  
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Areas wi th  h igh  concent ra t ions  of I s l a n d  Night Lizard on San Nicolas 

I s l a n d  a r e  i nd ica t ed  i n  Figure 22 (Westec Serv ices ,  Inc .  1978) .  

Lizard h a b i t a t  appears t o  be con£ ined t o  r e l a t i v e l y  l i m i t e d  a r e a s  : 

s t r a n d s  of W n t i a  - -.-- l i t t o r a l i s  about t h e  a i r f i e l d ,  r e f u g e  dumps, rocks,  

as we l l  as d r i f  mood p i l e s  along t h e  c o a s t  (Regal 1974, Wilson 1978). 

E s s e n t i a l  h a b i t a t  on San Nicolas  inc ludes  t h e  pr ickly-pear  vege ta t ive  

community. 

E s s e n t i a l  h a b i t a t  on SanTa Barbara I s l and  t e n t a t i v e l y  i s  descr ibed a s  

pa tches  of Opuntia. - Current  f i e l d  s t u d i e s  w i l l  p rov ide  a d d i t i o n a l  

in format ion  t o  more p r e c i s e l y  d e l i m i t  t h e  e s s e n t i a l  h a b i t a t  on Santa 

Barbara I s l and .  

Other Endangered, Threatened, o r  Rare Spec ies  

H i s t o r i c a l l y ,  t h r e e  o t h e r  spec i e s  designated by t h e  S e r v i c e  as 

endangered occurred on one o r  more of t h e  C a l i f o r n i a  Channel I s l a n d s .  

These a r e  t h e  southern  bald e a g l e  (Hal iaee tus  - l eucocephalus) ,  American 

pe reg r ine  f a l con  (Fa lco  peregrinus - anatum), and t h e  C a l i f o r n i a  brown 

p e l i c a n  (Pelecanus o c c i d e n t a l i s  c a l i f o r n i c u s ) .  All t h r e e  b i r d  spec i e s  ---- -- - 

a r e  pro tec ted  endangered spec i e s  under C a l i f o r n i a  law ( C a l i f o r n i a  

Adminstrative Code, T i t l e  14, Sec t ion  670.5) and t h e  Federa l  

Endangered Species  Act. The primary t h r e a t  t o  t h e i r  e x i s t e n c e  

gene ra l ly  has  been judged t o  be contamination of t h e i r  food cha in  by 

-cholor ina ted  hydrocarbon p e s t i c i d e s  . Each of t h e s e  h a s  i t s  own 

recovery p lan .  
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Under C a l i f o r n i a  law, t h e  i s l a n d  fox  i s  l i s t e d  and af forded  p r o t e c t i o n  

as a r a r e  s p e c i e s  (CAC 14: 670.5). Although t h e  i s l a n d  f o x  main ta ins  a 

hea l thy  popula t ion  on San Clemente I s l and  and a l s o  on Santa C a t a l i n a ,  

San Miguel, Santa Rosa, Santa Cruz and San Nicolas  I s l a n d s ,  i t  i s  

s t i l l  considered t o  be i n  jeopardy (Laughrin 1973, 1977). 



PART 11 

RECOVERY 

Oh j e c t i v e s  

The prime ob jec t ive  of t h i s  recovery p lan  i s  t o  r e s t o r e  

endangered/threatened spec i e s  t o  non- l i s ted  s t a t u s  by r e s t o r i n g  and 

p r o t e c t i n g  h a b i t a t  t h a t  can support  v i a b l e  s e l f - s u s t a i n i n g  

populat ions;  t h e  s i z e  and e x t e n t  of t he  popula t ions  neces sa ry  f o r  

recovery need t o  be determined. Once t h e  t h r e a t s  t o  t h e s e  taxa have 

been removed o r  minimized and t h e  h a b i t a t s  a r e  r e s t o r e d ,  adequately 

p ro t ec t ed ,  and proper ly  managed, r e c l a s s i f i c a t i o n  f o r  some taxa  may be 

considered.  0  t h e r  taxa , however, because of t h e i r  c u r r e n t  extremely 

precar ious  cond i t i on  w i l l  probably n o t  warrant  cons 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  t o  non-endangered s t a t u s  i n  t h e  f o r s e e a b l e  f u t u r e .  

The major assumption regarding the  cu r r en t  b i o t i c  c o n d i t i o n  of San 

Clemente I s l a n d  i s  t h a t  many indigenous t axa  now occur  i n  numbers 

s i g n i f i c a n t l y  lower than  was h i s t o r i c a l l y  t h e  case .  This  is based 

upon gene ra l ,  q u a l i t a t i v e  s ta tements  made by e a r l y  b i o l o g i s t s .  The 

main reason  f o r  t h e  depressed cond i t i on  of many i s l a n d  t axa ,  inc luding  

t h e  seven l i s t e d  spec i e s  addressed i n  t h i s  recovery p l a n ,  i s  

a t t r i b u t a b l e  t o  h a b i t a t  d e s t r u c t i o n  and competi t ion from e x o t i c  p l a n t s  

and animals and human d is turbance .  I s l and  b i o t a  a r e  p a r t i c u l a r l y  

vu lne rab le  t o  pe r tu rba t ion  by a l i e n ,  pr e-adap ted organisms (Car lqu i s t  

1965) .  Res to ra t ion  of t h e  San Clemente, Santa Barbara,  and San 

Nicolas  i s l a n d  ecosystems should involve removal of e x o t i c  animals and 
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p l a n t s ,  c o n t r o l  of unnatura l  e ros ion ,  and r e v e g e t a t i o n  w i t h  indigenous 

p l a n t s .  

The r e l a t i v e l y  smal l  s i z e  of t h e s e  i s l a n d s  and a s soc i a t ed  m i l i t a r y  

ope ra t ions  i n c r e a s e  t h e  p o t e n t i a l  f o r  f u r t h e r  d i s tu rbances .  The 

impacts  of m i l i t a r y  ope ra t ions  on E/T s p e c i e s  both on San Clemente 

I s l and  and San Nicolas  I s l and  need t o  be s c r u t i n i z e d  t o  i n s u r e  t h a t  

such a c t i v i t i e s  are not  de t r imen ta l  t o  recovery e f f o r t s .  Recrea t iona l  

use of Santa  Barbara I s l and  should be c a r e f u l l y  c o n t r o l l e d .  

Addit ional  research  should be undertaken t o  enhance ou r  unde rs tanding 

of t h e  i n t e r r e l a t i o n s h i p  of E/T spec i e s  with t h e  environment. Only 

l i m i t e d  d a t a  on n a t u r a l  h i s t o r y ,  ecology, h a b i t a t  requirements,  and 

popula t ion  dynamics a r e  a v a i l a b l e  f o r  most of t h e s e  spec i e s .  To 

b e t t e r  manage t h e s e  E/T s p e c i e s ,  p a r t i c u l a r l y  t h e  p l a n t s ,  a d d i t i o n a l  

in format ion  is e s s e n t i a l  s o  t h a t  t h e i r  needs can be proper ly  

addressed .  

The bas i c  o b j e c t i v e s  of t h e  recovery p lan  inc lude :  

1. I d e n t i f y  p re sen t  adverse impacts t o  b i o l o g i c a l  resources  and 

s t r i v e  t o  e l i m i n a t e  o r  minimize them. This  is e s p e c i a l l y  

important  f o r  t h e  San Clemente loggerhead s h r i k e  and may 

involve con t ro l  of n a t i v e  s p e c i e s  such as t h e  American 

kes t re1 . 
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2 .  P ro t ec t  known resources  from f u r t h e r  degradat ion by: 

a )  removal of f e r a l  he rb ivo res ,  carn ivores ,  and s e l e c t e d  

e x o t i c  p l an t  spec i e s ;  b) c o n t r o l  of unnatura l  e r o s i o n  i n  

s e n s i t i v e  loca t ions ;  c) d i r e c t  m i l i t a r y  ope ra t ions  and 

adverse  r e c r e a t i o n a l  uses  away from b i o l o g i c a l l y  s e n s i t i v e  

a r e a s .  

3 .  Restore  h a b i t a t s  by r evege ta t ion  of d i s tu rbed  .areas  using 

n a t i v e  spec i e s .  

4 .  I d e n t i f y  a r e a s  of San Clemente I s l a n d  where h a b i t a t  

r e s t o r a t i o n  and popula t ion  i n c r e a s e  of c e r t a i n  addressed 

taxa  may be achieved through a c a r e f u l  survey of t h e  i s l a n d  

and r e sea rch  on h a b i t a t  requirements  of each taxon. 

5.  D e l i s t  o r  upgrade t h e  l i s t i n g  s t a t u s  of those  taxa t h a t  

ach ieve  vigorous,  s e l f - sus t a in ing  populat ion l e v e l s  a s  t h e  

r e s u l t  of h a b i t a t  s t a l > i l i z a t i o n ,  r e s t o r a t i o n ,  and prevent ing 

o r  minimizing adverse  hurnan r e l a t e d  impacts .  

6 .  Monitor e f f e c t i v e n e s s  of recovery e f f o r t  by under tak ing  

base l ine  q u a n t i t a t i v e  s t u d i e s  and subsequent follow-up work. 



Step-down O u t l i n e  

PEkne O b j e c t i v e  : To r e s t o r e  endangered and  Chreatened (E/T) s p e c i e s  

td3non- l i s t ed  s t a t u s  ( i f  p o s s i b l e )  and p r e v e n t  f u r t h e r  d e c l i n e  by 

r e s t o r i n g  and p r o t e c t i n g  h a b i t a t  t h a t  can s u p p o r t  v i a b l e ,  s e l f  - 
s n s t a i n i n g  p o p u l a t i o n s ;  de te rmine  t h e  p o p u l a t i o n  s i z e  and e x t e n t  of 

p r o p e r l y  managed h a b i t a t  f o r  each s p e c i e s  i n  o r d e r  t o  c o n s i d e r  

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 .  Once t h e  t h r e a t s  t o  t h e s e  t a x a  have 

been removed o r  minimized and t h e  h a b i t a t s  are r e s t o r e d ,  a d e q u a t e l y  

p r o t e c t e d ,  and p r o p e r l y  managed, r e c l a s s i f i c a t i o n  f o r  some t a x a  may be 

cons idered .  Other  t a x a  , however,  because  of t h e i r  c u r r e n t  ex t remely  

p r e c a r i o u s  c o n d i t i o n  w i l l  p robab ly  n o t  w a r r a n t  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  t o  non-endangered s t a t u s  i n  t h e  f o r s e e a b l e  f u t u r e .  

1. H a b i t a t  r e s t o r a t i o n .  

11. E l i m i n a t e  s e l e c t e d  non-native s p e c i e s .  

111. Remove f e r a l  an imals  from San Clemente I s l a n d  (SCI) 

112. E s t a b l i s h  a rat removal program around developed a r e a s  

on  SCI. 

113. Remove f e r a l  c a t s  from San N i c o l a s  I s l a n d  (SNI) . 
114. Remove European r a b b i t s  from S a n t a  Barbara  I s l a n d  

( S B I )  . 
115. Remove o r  c o n t r o l  s e l e c t e d  e x o t i c  p l a n t s  on SCI . 
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116. Remove o r  c o n t r o l  s e l e c t e d  v e g e t a t i o n  w i t h i n  i s l a n d  

n i g h t  l i z a r d  e s s e n t i a l  h a b i t a t  on SBI. 

12. Conduct s o i l  survey of SCI. 

13. Cons t ruc t  check-dams t o  c o n t r o l  e r o s i o n  on  SCI. 

14. Revege ta te  eroded and d i s t u r b e d  a r e a s  on SCI. 

141. C o l l e c t  s e e d s ,  p ropaga te  p l a n t s ,  and m a i n t a i n  s t o c k  o f  

p l a n t s  s u i t a b l e  f o r  e r o s i o n  c o n t r o l  and  r e v e g e t a t i o n  of 

o t h e r  d i s t u r b e d  areas. 

142. S e l e c t  and p r e p a r e  s i tes  f o r  r e s t o r a t i o n  i n c l u d i n g  

f e n c i n g  and p o s t i n g  i f  n e c e s s a r y .  

2.  Implement management recommends t i o n s  f o  r E/T s p e c i e s  . 
21. R e - e s t a b l i s h  E/T p l a n t  s p e c i e s  on SCI by r e v e g e t a t i o n .  

211. C u l t i v a t e  E/T p l a n t s  a t  Nat ive  P l a n t  Nursery a n d ,  i f  

n e c e s s a r y ,  a t  " s a t e l l i t e "  l o c a t i o n s .  

212. Study p l a n t  growth c h a r a c t e r i s t i c s  of E/T s p e c i e s  i n  

n u r s e r y  on SCI. 

213. S e l e c t  a r e a s  s u i t a b l e  f o r  r e v e g e t a t i o n  o r  

re -es tab l i shment  of E/T s p e c i e s .  

2131. I d e n t i f y  n o n - c l i f f  s i tes f o r  Castil leja g r i s e a .  

2132. I d e n t i f y  sites f o r  r e - i n t r o d u c t i o n  of Lotus  

dendroideus  s s p .  t r a s k i a e ,  Delphinium k i n k i e n s e  

and Malacothamnus - c lement inus .  

214. R e h a b i l i t a t e  areas i f  n e c e s s a r y  by minimizing e r o s i o n ,  

o r  p rov id ing  mulch o r  i r r i g a t i o n .  

22. Conducz s p e c i f i c  programs f o r  i s l a n d  n i g h t  l i z a r d  once 

management recommendations are formula ted  t o  enhance 

p o p u l a t i o n s  . 
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23.  Provide good q u a l i t y  h a b i t a t  f o r  E/T b i r d s .  

231.  Conduct o t h e r  s p e c i f i c  programs f o r  E/T b i r d s  once 

management recommends t i o n s  a r e  formulated t o  enhance 

popula t ions .  

232.  E s t a b l i s h  and/or expand woodland h a b i t a t .  

233.  Expand Lycium h a b i t a t .  

24. Modify e x i s t i n g  management p lans  t o  minimize h a b i t a t  

d i s tu rbance  . 
241.  Modify e x i s t i n g  General Management Plan 

f o r  SBI t o  r e f l e c t  recovery a c t  i ons  f o r  i s l a n d  

n i g h t  l i z a r d .  

242. Inco rpora t e  recovery a c t i o n s  f o r  i s l a n d  n i g h t  l i z a r d  

i n t o  management p lan  f o r  SNI. 

243.  Inco rpora t e  o t h e r  recovery a c t i o n s  i n t o  Natural  

Resources Management P lan  (SCI, SNI, SBI) . 
3 .  Habi ta t  p ro t ec t ion .  

31.  Implement p o l i c i e s  t o  minimize h a b i t a t  d i s tu rbance  o r  l o s s .  

311.  Promulgate and enforce  Naval i n s t r u c t i o n s  t h a t  

r e q u i r e  environment a 1  review of m i l i t a r y  ope r a t i o n s  

on SCI and SNI. 

3 12. E s t a b l i s h  r egu la t ions  p r o h i b i t i n g  h a b i t a t  d i s turbance  

on SRI. 

313. I n s u r e  t h a t  Naval a c t i v i t i e s  do n o t  jeopardize E/T 

spec i e s  on SCI and SNI. 

3131.  Conduct Sec t ion  7 consu l t a t i ons .  

3132. Study impacts of m i l i t a r y  use  on SCI 

and SNI s p e c i e s .  



32. Prevent i n t r o d u c t i o n  o f  a d d i t i o n a l  e x o t i c  organisms. 

321.  Ban t r a n s p o r t a t i o n  of e x o t i c  p l a n t s  and animals 

(except  f o r  approved r evege ta t ion  p r o j e c t s )  . 
322. Inspec t  equipment being t r anspor t ed  t o  SCI and SNI 

and steam c l ean  i f  necessary. 

323.  Monitor new c o n s t r u c t i o n  and m i l i t a r y  t r a i n i n g  s i t e s  

annua l ly  f o r -  t h e  presence of e x o t i c  p l a n t s  on SNI and 

SCI. 

33 .  Fence and/or  pos t  vu lnerable  co lonies  of E /T  p l a n t s  

inc luding  a r e a s  of r e in t roduc t ions .  

34.  Maintain r e s t r i c t i o n  oE r e c r e a t i o n a l  u se  of SBI t o  e x i s t i n g  

designated t r a i l s .  

35. E s t a b l i s h  eco log ica l  r e se rve  f o r  regions of h igh  dens i ty  of 

i s l a n d  n i g h t  l i z a r d  on SCI and S N I .  

4 .  Develop d e l i s t i n g  c r i t e r i a  ( i . e . ,  t h e  s i z e  of populat ions and 

aaount of s u i t a b l e  h a b i t a t  necessary  before  r e c l a s s i f i c a t i o n  can 

be considered)  . 
4 1 .  Betermine h a b i t a t  and o t h e r  requirements f o r  E/T p l a n t s .  

411 .  Ascer ta in  micro-cl imatic  regime w i t h i n  t h e  

d i s t r i b u t i o n  of each spec ies .  

4 12. Determine s o i l  c h a r a c t e r i s t i c s  a t  t y p i c a l  l o c a t i o n s  

f o r  each spec i e s .  

413.  Describe community a f  f i n i t i e s  f o r  each spec i e s .  

414. Develop accu ra t e  maps of p l a n t  communities on SCI. 

415. Complete phenological  s tudy  f o r  each E/T p l a n t  spec i e s  

i n  t h e  wild.  
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416. Examine r e p r o d u c t i o n  b i o l o g y  ( p o l l i n a t o r s ,  g e r m i n a t i o n  

r e q u i r e m e n t s ,  s e e d l i n g s ,  and r e c r u i t m e n t )  f o r  each 

s p e c i e s  . 
42. Determine taxonomic r e l a t i o n s h i p  of Delphinium. 

43. Determine c u l t i v a t i o n  t e c h n i q u e s  f o r  Cast i l le ja  g r i s e a .  

44. Determine h a b i t a t  r e q u i r e m e n t s ,  p r e f e r e n c e s ,  p o p u l a t i o n  

s i z e  and dynamics,  d i s t r i b u t i o n ,  and  c u r r e n t  t h r e a t s  t o  

s u r v i v a l  of s h r i k e  and sage  sparrow f o r  t h e  development 

of a d d i t i o n a l  management recommendations f o r  h a b i t a t  

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

45. Examine p o t e n t i a l  and a c t u a l  c o m p e t i t i v e  r e l a t i o n s h i p  

between k e s t r e l s  and s h r i k e s ,  and modify management 

recom~nendations a c c o r d i n g l y .  

46. Assess impact of p o s s i b l e  p r e d a t i o n ,  n e s t  s i t e  compet i t ion ,  

n e s t  p a r a s i t i s m ,  and i n s u f  f i c e n t  food s u p p l y  on  s h r i k e  

and s a g e  sparrow.  .. . 

47. Determine i s l a n d  n i g h t  l i z a r d  e s s e n t i a l  h a b i t a t ,  h a b i t a t  

r equ i rements  and p r e f e r e n c e s ,  p o p u l a t i o n  s i z e ,  d i s t r i b u t i o n ,  

and e f f e c t s  of e x o t i c  p l a n t s  on t h e  l i z a r d s  and u t i l i z e  d a t a  

f o r  development o f  h a b i t a t  recommendations and h a b i t a t  

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

48 .  Study e f f e c t s  of f i r e  a n d / o r  c o n t r o l l e d  burn ing  on E/T 

t a x a  and /or  t h e i r  h a b i t a t  and r e v e g e t a t i o n  on SCI.  

5. Eva lua te  s u c c e s s  of management a c t  i o n s .  

51. Monitor c o n d i t i o a  and s t a t u s  o f  t h e  p l a n t  p o p u l a t i o n s .  

51 1. E s t a b l i s h  r e c o r d i n g  wea ther  s t a t i o n s  o n  SCI. 



5 12. P r e p a r e  and u p d a t e  a c c u r a t e  v e g e t a t i v e  n a p s  i n d i c a t i n g  

d i s t r i b u t i o n  of p l a n t  communities. 

513. Determine s u c c e s s  of r e v e g e t a t i o n  w i t h  non E/T n a t i v e  

s p e c i e s .  

5131. Record pho tograph ic  recovery  sites d u r i n g  

A p r i l  and September b i e n n i a l l y .  

N o n i t o r  v e g e t a t i v e  community recovery  p l o t s  

a n n u a l l y .  

5133. Moni tor  abundance and d i s t r i b u t i o n  of c e r t a i n  

r e c o v e r y  i n d i c a t o r  s p e c i e s .  

514. Monitor known s i t e s  ( n a t u r a l  and r e v e g e t a t e d )  of E/T 

p l a n t  s p e c i e s  a n n u a l l y .  

52. Monitor abundance,  d i s t r i b u t i o n ,  and  assess p o p u l a t i o n  

t r e n d s  of t h e  i s l a n d  n i g h t  l i z a r d  b i e n n i a l l y .  

53. Monitor abundance,  d i s t r i b u t i o n ,  and  assess p o p u l a t i o n  

t r e n d s  of E/T b i r d s  a n n u a l l y .  

6 .  I n c r e a s e  p u b l i c  s u p p o r t .  

61. Inform i s l a n d  u s e r s  of b i o l o g i c a l  s e n s i t i v i t y  of t h e  

i s l a n d s .  

61  1. P o s t  SCI and  SNI a i r  t e r m i n a l s  and o t h e r  areas w i t h  

i n f o r m a t i o n  on E/T s p e c i e s .  

6 12. Educate  i s l a n d  personne l  t o  p r e v e n t  p e t  i n t r o d u c t i o n .  

62. Inform p u b l i c  of r e c o v e r y  e f f o r t s  and  c o n s e r v a t i o n  needs  o f  

t h e s e  E / T  s p e c i e s .  

7. U s e  e x i s t i n g  laws and r e g u l a t i o n s  p r o t e c t i n g  E/T s p e c i e s .  

71. Eva lua te  s u c c e s s  o f  l a w  enforcement.  

72. Propose a p p r o p r i a t e  new r e g u l a t i o n s  o r  r e v i s i o n s .  



Nar ra t ive  

Recovery of t h e s e  endangered and threatened (E/T) taxa  w i l l  he 

dependent upon t h e  r e s t o r a t i o n ,  enhancement, and management of 

r e s p e c t i v e  i s l a n d  ecosystems on San Clemente, Santa  Barbara,  and San 

Nicolas  I s l ands .  

1. Habi ta t  r e s t o r a t i o n  --.- -. 

To r e s t o r e  h a b i t a t  t o  provide a more s u i t a b l e  environment 

f o r  t h e s e  E/T spec i e s ,  r evege ta t ion ,  c o n t r o l  of e ros ion ,  and 

removal of e x o t i c  spec i e s  w i l l  he necessary.  

11. Eliminate  s e l e c t e d  non-native spec i e s .  

The removal of var ious  animal p e s t  spec i e s  on a l l  t he se  

i s l a n d s  w i l l  c l e a r l y  he b e n e f i c i a l  t o  n a t i v e  spec i e s .  These 

p e s t  s p e c i e s  have adverse ly  modified t h e  i s l a n d  ecosystems 

and have d i r e c t l y  and/or  i n d i r e c t l y  competed wi th  t h e  n a t i v e  

f l o r a  and fauna . 

111. Remove f e r a l  -- animals  from -- San Clemente I s l and  (SCI) 

Fera l  animals  have had a d i s r u p t i v e  and otherw.ise adverse 

e f f e c t  on n a t i v e  spec i e s  through degrada t ion  of t h e  h a b i t a t  

( i  . e . ,  increased  s o i l  e ros ion ,  a l t e r a t i o n  of n a t u r a l  

v e g e t a t i v e  community) . Exotic  spec i e s  have a l s o  d i r e c t l y  

a f f e c t e d  E/T s p e c i e s  by preda t ion  (e .g . ,  c a t s  ve r sus  i s l a n d  

n igh t  l i z a r d )  o r  graz ing .  



Implement a t i o n  of t h e  ITAS North I s l a n d  F e r a l  Animal Removal 

Program f o r  t h e  San Clemente I s l a n d  w i l l  r i d  t h e  i s l a n d  o f  

g o a t s ,  p i g s ,  c a t s ,  and t h e  l a s t  few d e e r .  T h i s  program i s  

w e l l  underway and h a s  been h i g h l y  s u c c e s s f u l .  A s  of  J u l y  

1983, approx imate ly  400 g o a t s ,  30 p i g s ,  600 cats, and 5 d e e r  

remain on San Clemente I s l a n d .  

Removal of f e r a l  c a t s  from San Clemente and  San Nico las  

I s l a n d s  must i n v o l v e  a n  ongoing program of  t r a p p i n g .  Because 

of t h e  s e c r e t i v e  n a t u r e  of t h e s e  a n i m a l s ,  t h e i r  removal i s  

s i g n i f i c a n t l y  more d i f f i c u l t  t h a n  f o r  t h e  f e r a l  h e r b i v o r e s .  

As s t a t e d  p r e v i o u s l y ,  t h e  i s l a n d  n i g h t  l i z a r d  p o p u l a t i o n  on 

San Clemente I s l a n d  may be i n  e q u i l i b r i u m  w i t h  p r e d a t i o n  

p r e s s u r e  c r e a t e d  by t h e s e  in t roduced  a n i m a l s .  There  may 

even be some b e n e f i t  t o  t h e  l i z a r d  a s  t h e  r e s u l t  of c a t  

p r e d a t i o n  on  in t roduced  mice and rats. T h i s ,  however, h a s  

no q u a n t i t a t i v e  b a s i s  and t h e  n e t  r e s u l t  c o u l d  be 

d e t r i m e n t a l  t o  t h e  n a t i v e  an imals .  A t r a p p i n g  program f o r  

cats t h a t  does  n o t  harm i s l a n d  f o x e s  i s  a n  i m p o r t a n t  a s p e c t  

of t h e  recovery  p l a n .  Cur ren t  f e r a l  c a t  removal e f f o r t s  on 

San N i c o l a s  I s l a n d  s h o u l d  be c o n t i n u e d  u n t i l  t o t a l  removal 

i s  accomplished.  

112. E s t a b l i s h  a ra t  removal program around developed areas on SCI. 

An a c t i v e  rat removal program should  b e  i n i t i a t e d  around 

developed areas on  San Clemente I s l a n d .  The spread  of rats 
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i n t o  t h e  n a t i v e  h a b i t a t s  may be de t r imen ta l  t o  low-nes t i n g  

sage  sparrows and t h e  i s l a n d  n igh t  l i z a r d .  

113. - Remove f e r a l  c a t s  from San Nicolas  I s l a n d  (SNI) . 
For r a t i o n a l e  p l e a s e  s e e  i tem 111. 

114. - Remove European r a b b i t s  from Santa Barbara I s l and  (SBI). 

European r a b b i t s  have had a  d i s a s t r o u s  e f f e c t  on t h e  n a t i v e  

f l o r a  of Santa  Barbara I s l and  and must be completely 

removed. Recent ly t h e  National  Park Se rv i ce  h a s  undertaken 

a n  ambitious r a b b i t  removal program t h a t  i s  progress ing  

w e l l .  Although a l l  r a b b i t s  may n o t  have been e l imina ted ,  

t h e  r e s u l t s  so f a r  have been very promising. 

115. Remove o r  -- c o n t r o l  s e l e c t e d  e x o t i c  - p l a n t s  on SCI. 

Along wi th  t h e  non-native animal removal program, a  program 

t o  e l imina te  o r  c o n t r o l  noxious weeds i s  p a r t  of t h e  Natural  

Resources Management Plan of San Clemente I s l a n d .  Removal 

of t h e s e  p l a n t s  by hand p r  t o p i c a l  a p p l i c a t i o n  of i nd iv idua l  

p l a n t s  with he rb i c ide  a r e  t h e  s a f e s t  methods i n  l i g h t  of t he  

v u l n e r a b i l i t y  of i s l a n d  p l a n t s  t o  non-select ive weed c o n t r o l  

methods. Any la rge-sca le  spraying program would be 

inappropr i a t e .  



116. - Remove o r  con t ro l  s e l e c t e d  - v e g e t a t i o n  -- w i t h i n  e s s e n t i a l  i s l a n d  

n i g h t  l i z a r d  h a b i t a t  on SBI. -- 

I f  s t u d i e s  of t h e  i s l a n d  n i g h t  l i z a r d  on Santa Barbara 

I s l and  show t h a t  c o n t r o l  of e x o t i c  v e g e t a t i o n  would r e s u l t  

i n  o v e r a l l  eco log ica l  b e n e f i t  t o  t h e  i s l a n d ,  then  removal of 

s e l e c t e d  vege ta t ion  should be undertaken. I cep lan t  may have 

a negat ive  impact on t h e  vege ta t ion  s t r u c t u r e  of l i z a r d  

h a b i t a t  on Santa Barbara I s l and .  It may be adv i sab le  t o  

remove t h i s  e x o t i c  p l an t  pending t h e  outcome of Gary F e l l e r ' s  

s tudy  of t he  s t a t u s  of - X. - r i v e r s i a n a  - t he re .  Vegetation 

removal f o r  t h e  b e n e f i t  of t h e  l i z a r d  i s  no t  recommended a t  

t h i s  time f o r  San Clemente I s land .  This  i s  because San 

Clement e  I s l and  p r e s e n t l y  suppor ts  ex t  ens i ve  a r e a s  of 

s u i t a b l e  h a b i t a t  f o r  - X. r i v e r s i a n a  -.- and n a t u r a l  succession 

fol lowing f e r a l  herb ivore  removal may be s u f f i c i e n t  t o  

preserve  and enhance h a b i t a t s  f o r  t h e  l i z a r d s .  The 

p o s s i b l i t y  t h a t  -- Optuntia  l i t t o r a l i s  h a b i t a t  may d iminish  

wi th  t h e  r e l e a s e  from graz ing  p re s su re  i s  outweighed by t h e  

b e n e f i t s  of f e r a l  animal removal t o  o t h e r  h a b i t a t s .  

Conduct s o i l  survey of SCI. - 
To determine s u i t a b l e  h a b i t a t  l o  c a t i o n  f o r  r e v e g e t a t i o n  

p r o j e c t s  on San Clemente I s l and  and t o  a i d  i n  t h e  

re-estab lishment of endangered and candida te  p l a n t  s p e c i e s  , 

i t  is  necessary  t o  conduct a complete s o i l  survey. The s o i l  

survey w i l l  a l s o  provide guidance i n  a n  e r o s i o n  con t ro l  

program. This work i s  nea r ing  completion. 



Construct check-dams t o  con t ro l  e ros ion  on SCI. - 
Unnatural e ros ion  should be minimized by c o n s t r u c t i o n  o r  

r e p a i r  of ea r then  dams on San Clemente I s l a n d .  Check-dams 

w i l l  a l s o  enhance t h e  r evege ta t ion  e f f o r t  and t h e  subsequent 

growth of p l a n t  ma te r i a l  should f u r t h e r  reduce e ros ion .  

Revegetate eroded and d i s t u r b e d  a r e a s  on SCI. - - 
Revegetat ion is  e s s e n t i a l  t o  begin r e s t o r a t i o n  of t h e  

h a b i t a t .  No grass land  h a b i t a t  w i l l  be a r t i f i c a l l y  expanded 

a l though e x i s t i n g  grass lands  of e x o t i c  s p e c i e s  w i l l  be 

manipulated and revegetated wi th  n a t i v e  g r a s s  spec i e s .  Only 

those  taxa endemic t o  g ra s s l and  (e .g . , Delphinium spp.) w i l l  - 
be p lan ted .  

P l an t ings  of mari t ime sage scrub  a s s o c i a t e s  should occur  on 

h i l l s  o r  kno l l s  where wind d i s p e r s a l  of s eeds  is l i k e l y .  

Also, enhancement of s o i l  mois ture  through t h e  use of 

mechanical devices ,  such a s  screen  fog i n t e r c e p t o r s ,  i n  

conjunct ion  wi th  p l an t ing  of shrubs,  would i n c r e s e  t h e  

p r o b a b i l i t y  of succes s fu l  growth and es tab l i shment .  

Mulching by mechanical means may a l s o  be necessary.  

Co l l ec t  seeds ,  propagate  p l a n t s ,  and main ta in  s t o c k  of 

p l a n t s  s u i t a b l e  f o r  e r o s i o n  c o n t r o l  and r evege ta t ion  of 

o t h e r  d i s tu rbed  a r e a s .  

Revegetat ion of San Clemente I s l and  would probably occur  by 

n a t u r a l  means once f e r a l  he rb ivo res  a r e  removed. However, 



119 

t o  d e l i s t  spec i e s  a s  r a p i d l y  as poss ib l e  and t o  i n s u r e  t h e i r  

continued ex i s t ence ,  i t  is  i n p o r t a n t  t h a t  a r t i f i c i a l  

p l an t ing  of p l an t  s p e c i e s  which would not  be expected t o  

become re-es tab l i shed  wi th in  f i v e  years  be  done a t  si tes 

where n a t u r a l  range expansion w i l l  he exped i t ed ,  such as a t  

windy kno l l s  where seed would r e a d i l y  d i s p e r s e .  To provide 

p l a n t  m a t e r i a l  $or  r evege ta t ion ,  i s l a n d  seed should be 

c o l l e c t e d  from non-sensi t ive p l a n t  taxa  on t h e  i s l a n d .  

To supply necessary propogat ion ma te r i a l  f o r  r evege ta t ion  

and t o  al low i s l and  personnel  t o  view and a p p r e c i a t e  many of 

t h e s e  endemic p l a n t s ,  a  p l an t  nursery  has  been e s t a b l i s h e d  

on San Clemente I s l and  and should be maintained. A t  t h e  

nursery ,  s eve ra l  taxa have been i n  culti- ati ion s i n c e  1978. 

In  a d d i t i o n  t o  nursery  propagat ion,  a  s eed  c o l l e c t i o n  

program has  been undertaken t o  provide seed s tock  f o r  f u t u r e  

revegeta t ion .  Since maintenance of t h e  gene t i c  make-up of 

t h e  i s l a n d  b i o t a  i s  an important aspec t  of b i o t i c  

p re se rva t ion ,  t h e  s t o c k  used f o r  r evege ta t ion  w i l l  be 

s e l e c t e d  only from i s l a n d  p l a n t s .  The use  of nursery  s t o c k  

and seed co l l ec t ed  from t h e  i s l a n d  should provide a l l  t h e  

necessary  s tock  f o r  r evege ta t ion .  

142. - S e l e c t  and prepare  si tes f o r  r e s t o r a t i o n  inc lud ing  f enc ing  

and pos t ing  i f  necessary.  

Once sites f o r  r e h a b i l i t a t i o n  have been chosen, some s i t e  

p repa ra t ion  w i l l  probably he necessary.  This  may i n c l u d e  



removal of e x o t i c  vege ta t ion  t o  c r e a t e  space f o r  p lan t ing  

and t o  l e s s e n  compet i t ive  in f luences .  Signing and post ing 

of t h e  s i t e s  should prevent i nadve r t en t  adverse  human 

impacts.  

2. - Implement management recommends t i o n s  f o r  E/T s p e c i e s  . 
Numerous a c t i o n s  have been proposed t o  maintain and r e s t o r e  

popula t ions  of t hese  E/ T s p e c i e s  . 

21. Re-establ ish E/T p l a n t  spec i e s  on SCI by r evege ta t ion .  

The s t a t u s  of t h e  E/T p l a n t  s p e c i e s  w i l l  he enhanced by an  

a c t i v e  program t o  r e s t o r e  them i n  a r e a s  of t h e  i s l a n d  from 

which they were e x t i r p a t e d .  Subsequent t o  f e r a l  herb ivore  

removal, r evege ta t ion  of t h e  i s l a n d  would probably occur  by 

n a t u r a l  means. To i n s u r e  t h e  continued ex i s t ence  of E/T 

spec i e s ,  i t  is important t h a t  a r t i f i . c i a 1  p l an t ing  be done a t  

s i t e s  where n a t u r a l  range expansion w i l l  be expedi ted ,  such 

as a t  windy kno l l s  where seed would r e a d i l y  d i s p e r s e .  

211. C u l t i v a t e  E/T p l a n t s  a t  Native P lan t  Nursery and ,  i f  

necessary ,  a t  " s a t e l l i t e "  l o c a t i o n s .  - 
It may be necessary t o  c u l t i v a t e  p l a n t s  such a s  t h e  Lotus 

and -- Delphinium a t  t h e  San Clemente I s l and  nu r se ry  t o  have a 

s t o c k  f o r  r evege ta t ion  purposes.  



2 12. Study p l an t  growth c h a r a c t e r i s t i c s  of E/T s p e c i e s  i n  

nu r se ry  on SCI. 

The nursery  w i l l  a l s o  provide a n  oppor tuni ty  t o  s tudy  t h e  

p l a n t  growth c h a r a c t e r i s t i c s  of E/T s p e c i e s  on San Clemente 

I s l a n d .  Information gleaned from such s t u d i e s  should be 

u s e f u l  i n  developing a d d i t i o n a l  management recommendations 

from t h e s e  E/T pl-ants .  

2 13. - Se lec t  a r e a s  s u i t a b l e  f o r  r evege ta t ion  o r  re-establ ishment  

of E/T s p e c i e s .  

To accomplish r evege ta t ion ,  a r e a s  mus t be i d e n t i f  id t h a t  

a r e  s u i t a b l e  f o r  r evege ta t ion  o r  o t h e r  forms of r e s t o r a t i o n .  

Such dec i s ions  w i l l  be based on r e s u l t s  of t h e  s o i l  survey 

on San Clemente I s l and ,  h i s t o r i c a l  in format ion  on vege ta t ion  

s t r u c t u r e  , and an  eva lua t ion  of i nd iv idua l  s p e c i e s '  h a b i t a t  

requirements and preferences .  

2131. I d e n t i f y  non-clif  f s i t e s  f o r  C a s t i l l e j a  g r i s e a .  

Se l ec t ion  of r e in t roduc t ion  s i t e s  depends on  t h e  h a b i t a t  

requirements  of t h i s  spec i e s .  The pa in tb rush  should be 

t r ansp lan ted  t o  non-cl i f f  s i t e s .  

2 132. I d e n t i f y  s i t e s  f o r  re-introd.uct i o n  of Lotus dendroideus s sp .  

t r a s k i a e ,  Delphinium kinkiense ,  and Malacothamnus clementinus. - 

Precaut ions must be taken  t o  ensure  t h a t  re - in t roduct ion  

s i t e s  a r e  s e l e c t e d  f o r  t h e  Lotus and Delphinium such t h a t  

h y b r i d i z a t i o n  w i t h  o t h e r  subspecies  does n o t  occur.  



214. R e h a b i l i t a t e  a r e a s  i f  necessary by minimizing e ros ion ,  o r  --- 
prov id ing  mulch o r  i r r i g a t i o n .  

Some r e h a b i l i t a t i o n  of s e l ec t ed  t r ansp lan t  s i t e s  may be 

necessary  p r i o r  t o  t r a n s p l a n t a t i o n .  This  would inc lude ,  f o r  

example, measures t o  prevent o r  minimize e ros ion ,  mechanical 

mulching, o r  i r r i g a t i o n  i f  needed. Transplan t  s i t e s  should 

be proper ly  prepared t o  enhance t h e  p r o b a b i l i t y  of 

succes s fu l  re-establishment of p l a n t s .  

22. - Conduct s p e c i f i c  programs f o r  i s l a n d  n i g h t  l i z a r d  once 

management recommendations a r e  formulated t o  enhance 

populat ions . --- 
No comprehensive management recommendations have y e t  been 

made ' f o r  t h e  i s l a n d  n i g h t  l i z a r d .  Once recommendations a r e  

formulated based on research  and monitoring p r o j e c t s  f o r  t h e  

l i z a r d ,  s p e c i f i c  programs w i l l  be implemented t o  h e l p  

safeguard the  pcpula t ion .  

Provide good q u a l i t y  h a b i t a t  f o r  E/T b i r d s .  -- 

Management recomrnenda t i ons  f o r  t h e  s h r i k e  and sage sparrow 

on San Clemente I s l a n d  have n o t  been s o l i d i f i e d  because of a  

need f o r  more informat ion .  However, prel iminary s t u d i e s  

i n d i c a t e d  t h a t  expansion of good q u a l i t y  h a b i t a t  f o r  both 

b i r d  spec i e s  i s  e s s e n t i a l .  The h i s t o r i c a l  composition of 

t h e  p l a n t  communities on San Clemente I s l and  i s  r a t h e r  

s p e c u l a t i v e .  The r e l a t i v e  abundance/density of t h e  s p e c i e s  



w i t h i n  t h e  communities is even m r e  s p e c u l a t i v e .  The 

re-establ ishment  of shrublands and woodlands, t h e r e f o r e ,  

w i l l  involve t h e  p l an t ing  of known and assumed p l a n t  

a s s o c i a t e s  i n  l o c a t i o n s  where such p l an t ing  w i l l  not 

c o n f l i c t  wi th  e x i s t i n g  n a t i v e ,  semi-natural  S t i p a  g ra s s l and ,  

Lycium phase of maritime d e s e r t  scrub,  dune s t r a n d ,  o r  

e x i s t i n g  woodland vege ta t ion .  The bulk  of t h e  p l an t ing  w i l l  

be spec i e s  of t h e  maritime sage scrub  a s s o c i a t i o n  s i n c e  t h i s  

community conta ins  t h e  major i ty  of t h e  endemic shrubs and 

woodland h a b i t a t .  

231. -- Conduct o t h e r  s p e c i f i c  programs f o r  E/T b i r d s  once 

management recommendations - a r e  formulated t o  enhance 

populat ions - . 
Other s p e c i f i c  programs f o r  both b i r d  s p e c i e s  w i l l  be 

implemented once recommendations a r e  formulated based on 

r e s u l t  of f u t u r e  s t u d i e s .  

232. E s t a b l i s h  and/or  - expand woodland h a b i t a t .  

Woodland h a b i t a t  on S C I  shculd  be expanded t o  provide 

a d d i t i o n a l  s h r i k e  n e s t i n g  h a b i t a t ,  e s p e c i a l l y  a t  the  upper 

ends of l a r g e  canyons where open foraging h a b i t a t  i s  c l o s e  

by. This  may occur  "na tu ra l ly"  a s  a  r e s u l t  of herb ivore  

removal. Establishment of woodland h a b i t a t  by p l an t ing  t r e e s  

t o  provide n e s t  s i t e s  f o r  s h r i k e s  should be attempted f i r s t  

i n  t hose  areas where dead stumps i n d i c a t e  former woodland. 

General ly ,  t h e s e  a r e a s  are on t h e  e a s t e r n  escarpment o r  i n  



a s s o c i a t i o n  wi th  canyons on t h e  e a s t  and wes t  s i d e .  The 

moisture funnel ing through t h e s e  canyons and subsequent 

condensat ion on t h e  canopy c r e a t e s  a  r e l a t i v e l y  high 

moisture cond i t i on  f o r  t r e e s .  The s u b s t r a t e  of e x i s t i n g  

woodlands i s  very rocky. It i s  assumed t h a t  s o i l  l o s s  has  

taken p l ace  s i n c e  r o o t s  a r e  exposed a t  t h e s e  s i t e s .  

Attempts t o  grow Quercus and Prunus a t  t h e  i s l a n d  nursery -- 
s i t e  sugges t  t h a t  a  deep s o i l  per  se i s  n o t  an important -- 
environmental f a c t o r  i n  t h e  growth of t h e s e  t r e e s .  Moisture 

may be a v a i l a b l e  t o  t r e e s  i n  t h e  rocky s i t e s  once they  r o o t  

i n t o  t h e  f r ac tu red  s u b s t r a t e .  H i s t o r i c  accounts  do n o t  seem 

t o  i n d i c a t e  a n  ex t ens ive  woodland, s o  a t t empt s  t o  r e f o r e s t  

t h e  e n t i r e  is la .nd would be inappropr i a t e  . 

233. Expand Lycium h a b i t a t .  -- 
I f  r e sea rch  i n d i c a t e s  t h a t  i t  would be p r a c t i c a l  t o  expand 

o r  improve e x i s t i n g  -- Lycium h a b i t a t  favored by t h e  sage 

sparrow, then  t h i s  p r o j e c t  should be undertaken. 

24.  -- Modify e x i s t i n g  management p lans  t o  minimize h a b i t a t  - 

d i s tu rbance .  

Several  e x i s t i n g  land management p lans  on  t h e  t h r e e  i s l a n d s  

(SCI, SBI, SNI) need t o  be modified t o  minimize d is turbance  

t o  E/T s p e c i e s  and t h e i r  h a b i t a t s .  



241. Modify e x i s t i n g  General Nanagement Plan f o r  SBI t o  r e f l e c t  
-.-- --- - --.- -- 

recovery --.- a c t i o n s  f o r  i s l a n d  n i g h t  l i z a r d .  

The "General Management Plan" f o r  SBI should  inco rpora t e  t h e  

recovery a c t i o n s  ou t l i ned  f o r  t h e  i s l a n d  n i g h t  l i z a r d .  This  

w i l l  h e l p  ensure adequate  cons i d e r a t i o n  f o r  t h e  management 

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

land-use p lans .  - 

Incorpora te  recovery a c t  ions fo r i s l a n d  n i g h t  l i z a r d  i n t o  

management plan f o r  SNI. 

The "Management Plan" f o r  San Nicolas I s l a n d  should be 

updated t o  r e f l e c t  recovery needs of t h e  i s l a n d  n i g h t  

l i z a r d .  This  w i l l  a i d  i n  prevent ing an  a c t i o n  o r  a c t i v i t y  

t h a t  may i n a d v e r t e n t l y  be harmful t o  t h e  l i z a r d  o r  i t s  

h a b i t a t .  

243. Incorpora te  o t h e r  recovery a c t  ions i n t o  Natura l  Resources 

Management ------- Plan  (SCI, SNI, SBI) . 
The Natural  Resources Xanagement Plans f o r  each i s l a n d  

should a l s o  address  t h e  necessary  recovery a c t i o n s  f o r  t h e i r  

r e spec t ive  E/T and candida te  spec i e s .  

3.  Habi ta t  p ro t ec t ion .  

Surv iva l  and eventua l  recovery of t h e s e  s p e c i e s  i s  dependent 

on adequate p r o t e c t i o n  of t h e i r  h a b i t a t .  Regardless  of 

o t h e r  management a c t i o n s  t o  conserve t h e s e  E/T s p e c i e s ,  i f  
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h a b i t a t  is  no t  p rope r ly  managed, recovery w i l l  no t  be 

poss ib le .  

31. Implement p o l i c i e s  t o  minimize h a b i t a t  d i s tu rbance  o r  l o s s .  -- -- 

Disturbance o r  adverse  h a b i t a t  a l t e r a t i o n  must be kept t o  a  

minimum t o  provide t h e  b e s t  opportuni ty f o r  t h e s e  spec i e s  t o  

expand t h e i r  popula t ions  and recover .  

311. -- Promulgate and enforce  Naval i n s t r u c t i o n s  t h a t  r e q u i r e  

environmental review of m i l i t a r y  ope ra t ions  on SCI and SNI. -- - 
The s tandard  environmental review processes  a s  we l l  a s  those 

s p e c i f i c a l l y  o u t l i n e d  i n  Naval " i n s t r u c t i o n s "  on San 

Clemente and San Nicolas I s l and  should be a c t i v e l y  adhered 

t o  and enforced.  In  a d d i t i o n ,  t h e  o f f i c i a l  Naval 

" Ins t ruc t ion" ,  w r i t t e n  t o  p r o t e c t  San Clement e I s l and  

c u l t u r a l  and n a t u r a l  r e sou rces ,  should be amended as needed 

t o  most e f f i c i e n t l y  p ro t ec t  l i s t e d  spec i e s .  This  would 

inc lude  s e t t i n g  a s i d e  "standard opera t ing  a reas"  f o r  rou t ing  

Naval opera t ions  on t h e  i s l a n d .  

312. E s t a b l i s h  r egu la t ions  p roh ib i t i ng  h a b i t a t  d i s tu rbance  a t  SBI. 

S p e c i f i c  r egu la t ions  p r o h i b i t i n g  h a b i t a t  d i s tu rbance  of E/T 

spec i e s  should a l s o  be e s t a b l i s h e d  by t h e  Nat iona l  Park 

Serv ice  on Santa Barbara I s l a n d .  



3 13. In su re  t h a t  Naval a c t i v i t i e s  do not  jeopard ize  E/T s p e c i e s  

on SCI and SNI . 
To p r o t e c t  and r e s t o r e  h a b i t a t  of E/T s p e c i e s  t h e  impact of 

m i l i t a r y  a c t i v i t i e s  on San Clemente I s l and  and San Nicolas  

I s l and  mus t be determined . 

3131. Conduct Sec t ion  7 - c o n s u l t a t i o n s .  - 

Sec t ion  7 of t h e  Endangered Species  Act r e q u i r e s  t h a t  any 

Federal  agency ( inc luding  m i l i t a r y  i n s t a l l a t i o n s )  consu l t  

wi th  t h e  U.S. F i s h  and W i l d l i f e  Serv ice  when a  proposed 

a c t i v i t y  may a f f e c t  E /T  spec i e s .  This  p rov i s ion  he lps  

i n s u r e  t h a t  Federa l  agencies  do no t  approve o r  undertake 

a c t i o n s  t h a t  could jeopard ize  t h e  continued ex i s t ence  of E/T 

spec i e s .  

3 132. Study impacts of m i l i t a r y  u s e  on SCI and SNI s p e c i e s .  

Various s t u d i e s  on endangeredl threatened t a x a  and t h e i r  

r e l a t i o n s h i p s  t o  t h e  i s l a n d s '  ecosystems should be 

undertaken t o  a s s e s s  t h e  e f f e c t  of m i l i t a r y  a c t i v i t i e s  on 

the  conservat ion and recovery of t hese  t axa .  

Prevent i n t r o d u c t i o n  of a d d i t i o n a l  e x o t i c  organisms. 

A v i t a l  s t e p  i n  p ro t ec t ing  t h e  h a b i t a t  of t h e s e  i s l a n d  E/T 

spec ies  w i l l  be  t o  prevent  t h e  i n t r o d u c t i o n  of a d d i t i o n a l  

e x o t i c  organisms. 



321. Ban t r a n s p o r t a t i o n  of e x o t i c  p l a n t s  and animals (except  f o r  

approved r evege ta t ion  p r o j e c t s )  . 
S t r i c t l y  enforced p o l i c i e s  prevent ing t h e  t r a n s p o r t a t i o n  of 

p l a n t s  and animals,  whether t r anspor t ed  i n t e n t i o n a l l y  o r  

u n i n t e n t i o n a l l y  i n  c r a t e s ,  equipment, hay, e  t c  . , should be 

formulated f o r  a l l  t h r e e  i s l a n d s .  

322. Inspec t  equipment being t ranspor ted  t o  SCI and SNI and 

steam c l e a n  i f  necessary .  

Only v e g e t a t i v e  m a t e r i a l  f o r  approved revege t a t i o n  p r o j e c t s  

should be permit ted t o  be brought t o  t h e  i s l a n d s .  This  

would r e q u i r e  sys temat ic  i n s p e c t i o n  of equipment and 

m a t e r i a l s  being t ranspor ted  t o  t h e  i s l a n d s .  

323. Monitor new c o n s t r u c t i o n  and m i l i t a r y  t r a i n i n g  s i t e s  

annual ly  f o r  t h e  presence of e x o t i c  p l a n t s  on SNI and SCI. -- ---.---- -- 
M i l i t a r y  cons t ruc t ion  and t r a i n i n g  s i t e s  should be monitored 

annual ly  f o r  the  presence of e x o t i c  p l a n t s  on San Clemente 

and San Nicolas I s l ands .  . 

33. Fence and/or  post  vu lnerable  co lonies  of E/T p l a n t s  

i nc lud ing  a r e a s  of r e in t roduc t ions .  --- - 
Fencing o r  pos t ing  of t h e  boundaries of s e n s i t i v e  p l a n t  

co lon ie s  on San Clemente I s l a n d  should be done. Areas t h a t  

a r e  being prepared f o r  r evege ta t ion  may a l s o  need t o  be 

fenced . Some s e n s i t i v e  p l a n t  l o c a t i o n s  a l r e a d y  have been 

fenced t o  exclude goa t  and p ig  preda t ion .  This  has  been 



very  e f f e c t i v e  , p a r t i c u l a r l y  f o r  Delphinium populat ions.  ----- 
Several  sample a r e a s  of va r ious  p l a n t  communities have been 

fenced t o  permit observa t ion  and comparison of grazed ve r sus  

ungrazed s i t u a t i o n s .  Basel ine da t a  p re sen t ly  being acqui red  

from t h e s e  p l o t s  w i l l  a l low q u a n t i t a t i v e  r e p r e s e n t a t i o n  of 

t h e  n a t u r a l  recovery of t h e  vege ta t ion  once f e r a l  he rb ivo res  

a r e  e x t i r p a t e d .    em oval of d e e r ,  goa t s ,  and p igs  from t h e  

Wilson Cove a r e a  has  r e s u l t e d  i n  t h e  growth of many Lotus 

p l a n t s  t h e r e .  M i l i t a r y  opera t ions  i n  t h e  form of personnel  

t r a i n i n g ,  road grading f o r  power pole  placement,  o i l  l i n e  

placement and s o i l  o r  rock quar ry ing ,  have destroyed 

vege ta t ion .  I n  o r d e r  t o  remove t h e  t h r e a t  of h a b i t a t  

d e s t r u c t i o n  by human use i n  t h e  Wilson Cove a r e a ,  a r e a s  of 

known occurrence with adequate b u f f e r s  f o r  populat ion 

expans ion  should be pos ted . 

34.  Maintain -- r e s t r i c t i o n  of r e c r e a t i o n a l  use of SBI t o  e x i s t i n g  

designated t r a i l s .  - 
Santa Barbara I s l a n d  i s  a l r eady  pro tec ted  by t h e  NPS i n  i t s  

e n t i r e t y ,  and t h e  r e s t r i c t i o n  of r e c r e a t i o n a l  u s e  t o  

e s t a b l i s h e d  t r a i l s  should be continued t o  ininimize human 

d i s tu rbance .  

35. -- E s t a b l i s h  eco log ica l  r e se rve  f o r  reg ions  of high d e n s i t y  of 

i s l a n d  n i n h t  l i z a r d  on SCI and SNI. 

Regions of h igh  popula t ion  dens i ty  of i s l a n d  n i g h t  l i z a r d  

should be pro tec ted  from d i s tu rbance  by t h e  es tab l i shment  of 



e c o l o g i c a l  r e s e r v e s  on San Clemente and San Nicholas 

I s l ands .  On San. Clemente I s l and  t h e s e  i n c l u d e  t h e  Lycium 

phase of maritime d e s e r t  sc rub  along t h e  immediate west 

c o a s t  and upland rocky a r e a s  dominated by Opuntia 

l i t t o r a l i s .  

Develop d e l i s  t i n g  c r i t e r i a  ( i. e . , t h e  s i z e  of  populat ions - - 

and amount of s u i t a b l e  h a b i t a t  necessary  before  -- 
r e c l a s s i f i c a t i o n  can be cons ide  red . 
Before cons ide ra t ion  can be given f o r  r e c l a s s i f y i n g  a 

s p e c i e s  ( e i t h e r  upgrading t o  threatened s t a t u s  o r  d e l i s t i n g )  

i t  i s  necessary  t o  determine t h e  number of organisms, t h e  

s i z e  of t h e  secu re  h a b i t a t ,  o r  t h e  number of such 

popu la t ions /hab i t a t s  r equ i r ed  t o  support  v i a b l e ,  

s e l f - sus t a in ing  popula t ions .  To o b t a i n  t h i s  information and 

t o  proper ly  manage t h e s e  t axa ,  a d d i t i o n a l  r e s e a r c h  s t u d i e s  

a r e  necessary.  

Determine h a b i t a t  and o t h e r  requirements f o r  E/T p l a n t s .  - 

Before ex t ens ive  r e s t o r a t i o n  of h a b i t a t s  i s  undertaken f o r  

t h e  re-establishment of E/T p l a n t s ,  i t  i s  necessary  t o  

b e t t e r  d e f i n e  t h e i r  b a s i c  h a b i t a t  requirements .  

Ascer ta in  micro-climatic regime w i t h i n  t h e  d i s t r i b u t i o n  of -- 
each spec i e s .  - 
Micro-climatic d a t a  a r e  needed t o  round out  our  knowledge of 

h a b i t a t  requirements.  This  w i l l  a i d  i n  d e f i n i n g  the  b e s t  

l o c a t i o n s  f o r  r e s t o r a t i o n  a t tempts .  



412. Determine s o i l  c h a r a c t e r i s t i c s  a t  t y p i c a l  l o c a t i o n s  f o r  each 

Recent ly completed s o i l  s t u d i e s  should be used t o  r evea l  

s o i l  c h a r a c t e r i s t i c s  a t  t y p i c a l  l o c a t i o n s  f o r  each s p e c i e s .  

This w i l l  a i d  i n  t h e  de f in ing  t h e  b e s t  l o c a t i o n s  f o r  

r e s t o r a t i o n  a t t empt s .  

413. Describe community a f f i n i t i e s  f o r  each spec i e s .  

Addi t iona l  d a t a  a r e  needed t h a t  i n d i c a t e  t h e  community 

r e l a t i o n s h i p s  of t hese  taxa  so these  r e l a t i o n s h i p s  may 

r evea l  a d d i t i o n a l  conserva t ion  needs and h a b i t a t  

requirements  which can  then  be incorpora ted  i n t o  t h e  p l an .  

414;  -- Develop accu ra t e  maps of p l a n t  communities on SCI. --- 

Maps showing p l an t  d i s t r i b u t i o n s  on t h e  i s l a n d  and f l o r a l  

a f f i n i t i e s  a r e  needed to  f u r t h e r  our  understanding of t h e  

eco log ica l  requirements of E/T p l a n t  s p e c i e s .  

4 15. Complete phenological  s tudy  f o r  each E/T p l a n t  s p e c i e s  i n  

t h e  wi ld .  

Phenological s t u d i e s  have been i n i t i a t e d  f o r  most l i s t e d  

p l a n t s  on San Clemente I s l and ,  bu t  more complete informat ion  

i s  needed f o r  a l l  s p e c i e s  , e s p e c i a l l y  i n  t h e  wi ld .  
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Examine reproduct ion  biology ( p o l l i n a t o r s ,  germinat ion -- -- 

requirements ,  s eed l ings ,  - and recru i tment )  f o r  each spec i e s .  -- 

Along wi th  t h e  s tudy  of t h e  phenology, p o l l i n a t o r s ,  and 

germinat ion requirements ,  more informat ion  i s  requi red  on 

t h e  reproduct ive  requirements  of t h e  va r ious  taxa . This  

informat ion  is  needed t o  a i d  i n  t h e  management of t h e  p l a n t  

spec i e s .  Moreover, t h e  c u l t i v a t i o n  requirements  of each 

spec i e s  should be determined. 

Determine taxonomic r e l a t i o n s  h i p  of Delphinium. 

Before p l a n t i n g  o r  seeding  of Delphinium kinkiense  i s  - 
undertaken,  a s tudy  of t h e  taxonomic v a l i d i t y  and gene t i c  

r e l a t i o n s h i p  of t h i s  taxon t o  t h e  o t h e r  i s l a n d  l a rkspur ,  - D.  

variegatum ssp.  -- t h o r n e i ,  should be completed. This  w i l l  

determine i f  t h e r e  w i l l  be  a p o s s i b i l i t y  of hybr id i za t ion  

between t h e  two subspec ies  a t  t he  re-es tabl ishment  sites. 

Determine c u l t i v a t i o n  techniques  f o r  C a s t i l l e j a  g r i s e a .  

The b e s t  c u l t i v a t i o n  and t r a n s p l a n t a t i o n  techniques f o r  

C a s t e l l e j a  g r i s e a  should be determined. The present  

popula t ions  of t h i s  shrub a r e  l oca t ed  on c o a s t a l  canyon 

wa l l s  and c l i f f s  and w i l l  expand n a t u r a l l y .  However, 

i n t e g r a t i o n  of t h i s  shrub i n t o  o t h e r  a s s o c i a t i o n s  on l e v e l  

ground is  e s s e n t i a l .  Locat ion of t h e  i n t r o d u c t i o n  s i t e s  

should take  i n t o  cons ide ra t ion  information gained from t h e  

- s o i l  survey. I f  es tab l i shment  is d i f f i c u l t  o r  i f  t h e  

propagat ion  of p l a n t s  from seeds  o r  c u t t i n g s  i s  not  



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

r e l a t i o n s h i p s  of t h i s  spec i e s  may become necessary.  E f f o r t s  

t o  propagate  t h e  spec i e s  should focus on seed s tock  i n  o r d e r  

t o  main ta in  a s  h igh  a  l e v e l  of he t e rozygos i ty  as poss ib l e  i n  

t h e  new popula t ions .  

44. Determine h a b i t a t  requirements,  p re fe rences ,  popula t ion  

s i z e  and dynamics, d i s t r i b u t i o n ,  and c u r r e n t  t h r e a t s  t o  

s u r v i v a l  of s h r i k e  and sage sparrow f o r  t h e  development of 

a d d i t i o n a l  management recommendations f o r  h a b i t a t  ---- --------- - 

r e s t o r a t i o n .  - 
To develop management recommends t i o n s  f o r  t h e  San Clement e  

loggerhead s h r i k e  and sage  sparrow, a d d i t i o n a l  information 

i s  needed on t h e i r  h a b i t a t  p references  and requirements ,  

populat ion s i z e s ,  d i s t r i b u t i o n s ,  and popula t ion  dynamics. It 

i s  e s s e n t i a l  t o  provide t h e  loggerhead s h r i k e  wi th  s u i t a b l e  

and s u f f i c i e n t  nes t ing  h a b i t a t .  

45 .' Examine po ten t i a l .  and a c t u a l  competi t ive r e l a t i o n s  h ip  

between k e s t r e l s  and s h r i k e s ,  and modify management -- 

recomrnrnenda t i o n s  accord ingly .  -- 
Competition between s h r i k e s  and k e s t r e l s  on San Clemente 

I s l a n d  seems t o  be a  f a c t o r  which may be suppress ing  o r  

r e t a r d i n g  s h r i k e  reproduct ion success .  A con t inua l  h igh  

degree of n i che  overlap between t h e s e  two s p e c i e s  would be 

de t r imen ta l  t o  s h r i k e s ,  g iven  t h e i r  ex t remely  low numbers. 

A s t u d y  ana lyz ing  t h e  competi t ive r e l a t i o n s  h i p  between 
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s h r i k e s  and k e s t r e l s  should be i n s t i t u t e d  immediately. 

Depending on t h e  f i n d i n g s  of t h e  s tudy ,  r educ t ion  o r  removal 

of k e s t r e l s  may be warranted.  

Assess impact of poss ib l e  p reda t ion ,  n e s t  s i t e  competi t ion,  

n e s t  p a r a s i t i s m ,  and insuf  f  i c e n t  food supply on sh r ike  and 

s a g e  sparrow. 

The above f a c t o r s  may be having a  negat ive in f luence  on 

s h r i k e s  and sage sparrow, thus  poss ib ly  prevent ing  

popula t ion  expansion and slowing recovery. D e f i n i t i v e  

s t u d i e s  on t h e s e  i tems should be used t o  determine what 

a d d i t i o n a l  problems a f f e c t  t hese  subspecies .  

Determine i s l a n d  n igh t  l i z a r d  e s s e n t i a l  h a b i t a t ,  h a b i t a t  --- 
requirements  and preferences ,  popula t ion  s i z e ,  d i s t r i b u t i o n ,  -- 
and e f f e c t s  of e x o t i c  p l a n t s  on t h e  l i z a r d s  and u t i l i z e  d a t a  - 

f o r  development of h a b i t a t  recommends t i ons  and ' h s b i  t a t  

r e s t o r a t i o n .  - 

I s l and  n i g h t  l i z a r d  h a b i t a t  p re fe rences  should be determined 

f o r  a l l  i s l a n d s .  Populat ion s i z e ,  h a b i t a t  requirements  

e s s e n t i a l  h a b i t a t ,  d e n s i t y  , popula t ion  dynamics, t h e  e f f e c t  

of o the r  f a c t o r s  such as human use ,  should be s tud ied  t o  

develop a d d i t i o n a l  management recommendations. Because t h e  

l i z a r d  i s  confined t o  t h e  d r y  lands  of t h e s e  i s l a n d s ,  and 

has a l i f e  h i s t o r y  s e n s i t i v e  t o  phys i ca l  and b i o l o g i c a l  

d i s turbance ,  i t  w i l l  always be vu lne rab le  t o  i n t r o d u c t i o n s  



of e x o t i c  b i o t a  and human d is turbance .  De ta i l ed  in£ ormation 

on t h i s  spec i e s  is l ack ing  and is  p a r t i c u l a r l y  needed f o r  

t h e  populat ions on Santa Barbara I s l and  and San Nicolas  

I s land .  San Nicolas  I s l and  has  y e t  t o  be adequate ly  

surveyed fo r e s s e n t i a l  l i z a r d  h a b i t a t s  . The l i z a r d  surveys 

should be coordinated t o  inc lude  permanent sets of p i t f a l l  

g r i d s  so d a t a  from s e p a r a t e  i s l a n d s  w i l l  be comparable and 

populat ions can be monitored i n  t h e  f u t u r e .  

48. Study e f f e c t s  of f i r e  and/or  con t ro l l ed  burning on E / T  taxa  

and/or  t h e i r  h a b i t a t  and r evege ta t ion  on SCI.  

F i r e  i n  maritime sage scrub  does no t  seem t o  be a  b e n e f i c i a l  

f a c t o r .  The Lycium phase of maritime d e s e r t  scrub does n o t  

appear  t o  r egene ra t e  quick ly  a f t e r  a f i r e ,  d e s p i t e  t h e  f a c t  

t h a t  Lycium shrubs  coinmonly spread by underground stems. The 

r o l e  of f i r e  on t h e  i s l a n d ' s  shrub v e g e t a t i o n  lnus t be 

s tudied  exper imenta l ly  a s  r evege ta t ion  occurs .  The p l an t ing  

of shrublands and chapar ra l  should be done i n  a  manner which 

c r e a t e s  breaks i n  t h e  f u e l  loads .  D e l i b e r a t e  c r e a t i o n  of 

f u e l  breaks by v e g e t a t i o n  removal would, however, be 

con t r a ry  t o  t h e  r evege ta t ion  e f f o r t s  of t h e  recovery plan. 

With g ra s s l ands ,  a d d i t i o n a l  s tudy  i s  needed t o  s e e  i f  

non-native g r a s s e s  can be suppressed by c o n t r o l l e d  burning 

i n  f avo r  of n a t i v e  S t i p a ,  as we l l  a s  o t h e r  indigenous - .  

p l a n t s .  Establ ishment  of sage  scrub and c h a p a r r a l  

v e g e t a t i o n  on San Clemente I s l a n d  w i l l  ve ry  l i k e l y  involve 

an  inc rease  i n  f i r e  frequency. The r o l e  of f i r e  i n  
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chapa r ra l  v e g e t a t i o n  is  q u i t e  c l e a r  and those  i s l a n d  spec i e s  

which a r e  assumed t o  be a s soc i a t ed  wi th  t h i s  community i n  

t h e  p a s t  a l l  seem t o  have resprout ing  o r  germinat ion 

c a p a b i l i t i e s  i n  response t o  a burn. Once e s t a b l i s h e d ,  t h e s e  

chapa r ra l  s tands  would need t o  be pro tec ted  only  from too  

f r equen t  f i r e s .  

The increased  amount of vege ta t ion  r e s u l t i n g  from t h e  

removal of g o a t s ,  p i g s  and dee r  and t h e  need f o r  grass land  

management, may r e q u i r e  some type of con t ro l l ed  burning 

program on San Clemente I s land .  I f  burning is judged 

necessary ,  t h e  e f f e c t s  on a l l  E/T s p e c i e s  should be s tudied  . 
The p o t e n t i a l  long-term e f f e c t s  on a l l  h a b i t a t s ,  

p a r t i c u l a r l y  g ra s s l and  community s t r u c t u r e ,  should be 

evaluated p r i o r  t o  beginning a burning program. Analyzing 

f i r e  ecology t o  determine t h e  impact of f i r e  on r evege ta t ion  

of maritime d e s e r t  s c r u b  (Lycium phase) and maritime sage  -- 
scrub  should a l s o  provide u s e f u l  in format ion  f o r  i s l a n d  

n igh t  l i z a r d  and s a g e  sparrow h a b i t a t  r e s t o r a t i o n .  

Evaluate  success  of management a c t  ions . 
A l l  E/T t axa  must be monitored throughout t h e  course  of t h e  

recovery program t o  a s s e s s  i ts  success  and determine i f  

a d d i t i o n a l  a c t i o n s  o r  modi f ica t ions  of a c t i v i t i e s  a r e  

necessary.  



5 1. Monitor cond i t i on  and s t a t u s  of t h e  p l an t  popula t ions .  

The s t a t u s  and cond i t i on  of a l l  known s i t e s  of E/T p l a n t  

s p e c i e s  ( i nc lud ing  r e s to red  o r  t r a n s p l a n t a t i o n  s i t e s )  should 

be c a r e f u l l y  monitored annual ly.  This  w i l l  a i d  i n  a s s e s s i n g  

whether d i f f e r e n t  o r  more ex tens ive  r e s t o r a t i v e  measures a r e  

necessary .  

511. E s t a b l i s h  recording weather  s t a t i o n s  on SCI. - 

To monitor t he  broad changes r e s u l t i n g  from revege ta t ion  

programs and herb ivore  removal on San Clemente I s l and  p l an t  

popula t ions ,  weather record ing  s t a t i o n s  should be 

e s t a b l i s h e d  i n  major v e g e t a t i o n  communities. 

5 12. Prepare and update  accu ra t e  v e g e t a t i v e  maps i n d i c a t i n g  

d i s t r i b u t i o n  of p l an t  communities. - 
The d i s t r i b u t i o n  of p l a n t  communities on a l l  t h r e e  i s l a n d s  

should be a c c u r a t e l y  mapped and r e g u l a r l y  updated t o  he lp  

eva lua t e  t h e  o v e r a l l  success  of management a c t i o n s .  

513. Determine success  of r evege ta t ion  wi th  non E/T n a t i v e  

spec i e s .  

E f f o r t s  t o  r e s t o r e  and r e v e g e t a t e  d i s tu rbed  h a b i t a t s ,  

woodlands and maritime d e s e r t  s c rub  (Lycium phase) on San 

Clemente I s l a n d  should be monitored q u a n t i t a t i v e l y  t o  

eva lua t e  success .  Such a monitoring program was begun i n  



Record photographic recovery s i t e s  during Apr i l  and -- -- 

September b i e n n i a l l y .  - 
Photographs taken a t  permanent s t a k e s  o r  o t h e r  such markers 

w i l l  provide a genera l  overview and permanent record of t h e  

time-sequence of recovery of t he  va r ious  p l a n t  communities. 

5132. Monitor v e g e t a t i v e  community - recovery p l o t s  annual ly .  

Annual q u a n t i t a t i v e  a n a l y s i s  of permanent s tudy  p l o t s  w i l l  

i n d i c a t e  t h e  cond i t i on  of t h e  vege ta t ion .  Poor c o n d i t i o n  

may n e c e s s i t a t e  implement a t i o n  of a d d i t i o n a l  recovery 

a c t i o n s .  

5 133. Monitor abundance and d i s t r i b u t i o n  - of c e r t a i n  recovery -- 

i n d i c a t o r  spec i e s .  

Several  s p e c i e s  a r e  considered i n d i c a t o r s  of good o r  

accep tab le  h a b i t a t  q u a l i t y .  Monitoring them provides a 

r e l a t i v e l y  r ap id  and inexpensive method of appLaising t h e  

gene ra l  q u a l i t y  of t h e  o v e r a l l  h a b i t a t .  

514. Monitor known sites ( n a t u r a l  - o r  revegeta ted)  of E/T p l a n t  

s p e c i e s  annua l ly .  

The progress  of recovery of E/T s p e c i e s  on res tored  s i t e s  o r  

i n  n a t u r a l  s i t u a t i o n s  w i l l  be eva lua ted  by q u a n t i t a t i v e l y  

ana lyz ing  those  a reas .  



Monitor abundance, d i s t r i b u t i o n ,  and a s s e s s  popula t ion  

t r e n d s  of t h e  i s l a n d  n i g h t  l i z a r d  b i e n n i a l l y .  

The s t a t u s  of t h e  i s l a n d  n i g h t  l i z a r d  should be monitored 

b i e n n i a l l y  v i a  a n a l y s i s  of i t s  d e n s i t y ,  d i s t r i b u t i o n ,  and 

popula t ion  s i z e  on Santa Barbara,  San Clemente, and San 

Nicolas  I s l a n d s .  The p o t e n t i a l  e x i s t s  f o r  major changes i n  

v e g e t a t i o n  community s t r u c t u r e  from r w e g e t a t i o n  p r o j e c t s ,  

f i r e  management and herb ivore  removal. The amount and 

q u a l i t y  of i s l a n d  n i g h t  l i z a r d  h a b i t a t ,  mos t impor tan t ly  

maritime d e s e r t  sc rub ,  should be c a r e f u l l y  monitored i n  case  

t h i s  h a b i t a t  is  replaced wi th  o t h e r  types l e s s  s u i t a b l e  t o  

t h e  l i z a r d  such a s  sage  scrub.  Such t r ends  may be a n  

o v e r a l l  b e n e f i t  t o  an  i s l a n d ,  but  must be monitored f o r  

t h e i r  e f f e c t  on the  l i z a r d .  

53. Monitor abundance, d i s t r i b u t i o n ,  and a s s e s s  popula t ion  

t r ends  of t h e  E/T b i r d s  annua l ly .  

The San Clemente I s l and  loggerhead s h r i k e  and sage sparrow 

popula t ions  should cont inue  t o  be surveyed a f t e r  t h e  

completion of comprehensive b a s e l i n e  s t u d i e s .  Abundance, 

d i s t r i b u t i o n ,  popula t ion  t r e n d s  and h a b i t a t  c o n d i t i o n  should 

be monitored annual ly  t o  eva lua t e  management programs . 

6. Increase  pub l i c  suppor t .  

Pub l i c  suppor t  f o r  t h e  conserva t ion  of t h e s e  E/T s p e c i e s  can  

be enhanced by inc reas ing  t h e  p u b l i c ' s  awareness of t h e  

s e n s i t i v i t y  and uniqueness of t h e  i s l a n d ' s  ecosys terns. 



Inf orm i s l a n d  users  of b i o l o g i c a l  s e n s i t i v i t y  of t h e  i s l a n d s .  - -- 
Users of t h e  i s l a n d s  can have a  s u b s t a n t i a l  impact on 

h a b i t a t  q u a l i t y  and the  recovery of t hese  E /T  spec i e s .  The 

speed and e x t e n t  of recovery and of management success w i l l  

depend upon t h e  a s s i s t a n c e  and coopera t ion  of a l l  

i n d i v i d u a l s  f requent ing  t h e  i s l a n d s .  

611. Post SCI and,SNI a i r  t e rmina ls  and o t h e r  a r e a s  with 

informat ion  on E/T spec i e s .  

Many i n d i v i d u a l s  w i l l  have a n  oppor tuni ty  t o  read 

posters /pamphlets  on conserva t ion  of t h e  E/T spec i e s  i f  such 

informat ion  i s  posted a t  convenient l o  c a t i o n s  t h a t  people 

r o u t i n e l y  f r equen t .  

6  12. Educate i s l a n d  personnel  t o  prevent  p e t  i n t roduc t ion .  - 

This  can be done through a r t i c l e s  i n  l o c a l  papers  

( e s p e c i a l l y  m i l i t a r y  base news le t t e r s )  , d i s t r i b u t i o n  of 

pamphlets,  pos t ing  of s i g n s  o r  by o t h e r  measures. The 

in£ ormation m a t e r i a l s  should s t r e s s  t h e  importance of 

keeping a l l  p e t s  o f f  t h e  i s l a n d s  t o  prevent  t h e  inadver ten t  

i n t r o d u c t i o n  of e x o t i c  animals .  

Inform p u b l i c  of recovery e f f o r t s  and conserva t ion  needs - 
of t h e s e  E/T  spec i e s .  

This  can be accomplished by p re sen ta t ions ,  d i s t r i b u t i o n  of 

educa t iona l  pamphlets, and news r e l e a s e s .  



7. Use e x i s t i n g  - laws and r egu la t ions  p r o t e c t i n g  E/T s p e c i e s .  

A l l  Federa l  and S t a t e  l a w s  pe r t a in ing  t o  the  p r o t e c t i o n  

and conserva t ion  of E/T s p e c i e s  should be used t o  f u r t h e r  

t h e  recovery e f f o r t .  

71. - Evaluate  success  of law enforcement . - 
Addi t iona l  o r  more ex tens ive  e f f o r t s  t o  enforce  e x i s t i n g  

laws p r o t e c t i n g  these  E /T  s p e c i e s  may be needed. Pe r iod ic  

eva lua t ions  w i l l  provide a n  assessment of needed 

modi f ica t ions  i n  t h i s  a r e a .  

72. Propose appropr i a t e  new r e g u l a t i o n s  o r  r e v i s i o n s .  

Revisions i n  e x i s t i n g  r egu la t ions  may be necessary  t o  

j enhance conserva t ion  e f f o r t s  of t h e s e  E/T spec i e s .  I f  

r ev i s ions  a r e  not  adequate  t o  f u r t h e r  conserva t ion  and 

recovery goa l s ,  new l e g i s l a t i o n  may be proposed. 
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PART 111 

D9PLEYENTATION SCHEDULE 

Table I t h a t  fol lows i s  a summary of scheduled a c t i o n s  and c o s t s  f o r  

t h e  recovery program of t h e  endangered/ threatened spec i e s  of the  

Channel I s l a n d s .  It i s  a guide t o  meet t h e  o b j e c t i v e s  of t h e  Recovery 

Plan a s  e l abo ra t ed  upon i n  Pa r t  11, Nar ra t ive  s e c t i o n .  This  t a b l e  . 

i n d i c a t e s  t he  p r i o r i t y  i n  scheduling t a s k s  t o  meet t h e  o b j e c t i v e ,  

i d e n t i f i e s  which agencies  a r e  r e spons ib l e  t o  perform t h e s e  t a s k s ,  

s p e c i f i e s  a t ime-table f o r  accomplishing such t a sks ,  and l a s t l y ,  

o u t l i n e s  t h e  e s t ima ted  c o s t s  to  perform them. Implementing Part  111 

is  the  - a c t i o n  --- of t h e  recovery p l an ,  which when accomplished, w i l l  

br ing about t h e  recovery of t h e s e  endangered/threatened/subspecies. 

P r i o r i t y  3 i t ems  ( a s  def ined  on t h e  fol lowing page) a r e  n o t  included 

i n  P a r t  111. 



GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULES 

Information Gathering - I o r  R ( research)  Acquis i t ion  - A 

Populat ion s t a t u s  
Hab i t a t  s t a t u s  
H a b i t a t  requi renent  s 
Management techniques 
Taxonomic s t u d i e s  
Demographic s t u d i e s  
Propagat ion 
Migrat ion 
Preda t ion  
Competition 
Disease 
Envi ronme~~t  a1 contaminant 
Rein t roduct ion  
Other in format ion  

1. Lease 
2. Easement 
3. Manag erne n t  

agreement 
4. Exchange 
5. Withdrawal 
6. Fee t i t l e  
7.  Other 

Other - 0 Management - M 

1. Propagation 1. Information 
2. Rein t roduct ion  and educat ion 
3. Hab i t a t  inaintenance and manipulation 2. Law enforcement 
4. Preda tor  and competi tor  c o n t r o l  3.  Regulat ions 
5. Depredation c o n t r o l  4 .  Adminis t ra t ion  
6. Disease c o n t r o l  
7. Other management 

RECOVERY ACT I O N  PRIORITIES 

1 = An a c t i o n  t h a t  must be  taken t o  prevent e x t i n c t i o n  o r  t o  prevent  
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 be taken t o  prevent  a  s i g n i f i c a n t  d e c l i n e  i n  
spec i e s  populat ion/hab 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  
nega t ive  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 m  necessary  t o  provide f o r  f u l l  recovery of t h e  
spec i e s .  



PART I11 
IMPLEMENTATION SCHEDULE 

RECOVERY PLAN FOR CHANNEI. ISLANDS SPEC1 ES 

2 ,luration !!es~~n~ibl.e- -!!E!!-y. .- _ - - ..- - F i s c a l  Year Cos t s  (Est .) 
Ceneral  Task Task FWS of Task -.-. -_ .  - - -  - -- - (S1,OOO's) 
Category P lan  Task No . P r i o r i t y  ( ~ r s .  Region Program Othe r  1 2 3 --- -- -- - - - -- - - - - - - -- - - -- - - - -- - - - - - - - - - - - - - - - -- - -- - - - - - - - - -- - - - - - -- -- - -- Comment ~ / N o t e s  

M5 Remove Eera l  animals  111 1 
from SCI 

M4 E s t a b l i s h  r a t  t r a p p i n g  112 2 
program around 
developed a r e a s  on SCI 

Remove f e r a l  c a t s  from 113 
SNI 

Remove European r a b b i t s  114 
from SB1 

Remove o r  c o n t r o l  115 
s e l e c t e d  e x o t i c  p l a n t s  
on  SCI 

Remove s e l e c t e d  e x o t i c  116 
v e g e t a t i o n  w i t h i n  
e s s e n t i a l  INL h a b i t a t  on 
SBI 

Conduct s o i l  survey on  1 2  
SCI i n  p rogres s  

Durat.ion 1 
unknown 

Ongoing 

In  p r o g r e s s  

I n  p r o g r e s s  

Continuous 

TBD 

PM 

NPS 

N I 

NPS 
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2 
Durationl R e s ~ n S  ibk Agency Fisca l  Year Costs (Est . )  

General Task Task Of Task FWS ( $ 1 , 0 0 0 ' ~ )  
Category P L a G a s k  NoL P r io r i t y  ( ~ r s .  Reg i o n  Program O t h e r  1 2 3 Comments/Notes 

M3 Rehabi l i t a te  a r e a s  by 214 1 
minimizing e ros ion  e t c  . 

M3 Actions f o r  n igh t  2 2 2 
l i z a r d s  once 
recommendations a r e  made 

Ongoing 

N I ,  NPS TBD 
PM, CDFG 

M3 Enhance E / T b i r d  pops. 231 1 TBD N I ,  CDFC TRD 

M3 ~ s t a b l i s h l e x p a n d  232 1 
wood land 

M3 Expand Lycium 233 1 

M3 Modify e x i s t i n g  241 2 
General Mgt. Plan f o r  

I--' SBI t o  r e f l e c t  recovery 
CP\ 
0 ac t ions  f o r  INL 

M3 Incorporate  r e c w e r y  242 2 
ac t i ons  f o r  INL i n t b  mgt. 
plan f o r  SNI 

M3 Incorporate  o ther  243 2 
recovery ac t i ons  i n  
Natural Resources Mgt . 
Plan (SCI, SNI, SBI) 

03  Promulgate/enforce 311 2 
Naval i n s t ruc t i ons  re :  
environmental review 

Ongoing 

TBD 

Ongoing 

N I  TBD 

NPS 1 

N I  1 
PM 1 
NPS 1 

N I  TBD 
PM 



~ u r a t i o n '  Responsible AgencyL F i s c a l  Year vs ts (Es t . )  
General Task Task of Task -- F"S ($1,000 s )  
C a t e ~ o r y  Plan Task No . .Pr i_ori ty ( ~ r s  .> Region Program Other 1 2 - -- 3 Comment ~ / N O  t e s  

I14 Conduct Section 7 3131 1 TBD 1 SE .5  .5  .5  
consu l ta t ions  NI .5 .5 .5 

R 1  S tud ies  to  determine 3132 1 
impact of m i l i t a r y  
a c t i v i t i e s  on E/T spp. 

M4 Ban t ranspor t  of e x o t i c  321 2 
organisms 

M4 Inspect  equipment 322 2 
going t o  SCI and SNI 

M4 Monitor new 323 2 
cons t ruc t ion  f o r  e x o t i c  

C1 
p l a n t s  

b 
M3 Fence and post  3 3 1 

vu lnerab le  co lon ies  
of E/T p l a n t s  

R 3  Ascertain microcl imatic  4 11 1 
regime f o r  each E/T 
p lan t  spec ies  

R 3  Determine s o i l  412 1 
c h a r a c t e r i s t i c s  f o r  
each p lan t  spec ies  

R 3  Describe community 413 1 
a f f i n i t i e s  f o r  each E/T 
s p e c i e s  

TBD 1 SE 1 .O 1.0 1.0 
N I  TBD 
PM 5.0 5.0 5.0 

Ongoing 

Continuous 

Continuous 

Ongoing 

PM TBD 
N I  TBD 
NPS TBD 

N I  TBD 
PM TB D 

N I  TBD 
PM TBD 

Completed 



2 ~ u r a t i o n l  Responsible Agency F i s c a l  Year Costs  (Est . )  
General Task Task of Task FWS ---- (S1,OOO's) 
Category Plan Task - No. - P r i o r i t y  (y rs  .) Region 1 2 3 Program Other ----- ~omments/Notes 

R3 Develop accura te  maps 414 1 
of p l a n t  communities 

R7 Phenological s tudy  f o r  415 1 
each E/T p l a n t  s p e c i e s  

R7 Examine reproduct ive 4 16 1 
biology and c u l t i v a t i o n  
requirements 

R5 De termine taxonomic 4 2  2 
r e l a t i o n s h i p  of 
Delphinium -- 

R 7 Determine c u l t i v a t i o n  4 3  2 
techniques f o r  C a s t i l l e j a  

P 
Q\ 
N R3 De termine h a b i t a t  44 1 

requirements ,  populat ion 
s i z e ,  d i s t r i b u t i o n ,  
c u r r e n t  t h r e a t s  e t c .  f o r  
s h r i k e  and sage sparrow 

R10 Examine competitive 45 1 
r e l a t i o n s h i p  of s h r i k e  
and k e s t r e l  

R10 Assess impact of 46 1 
preda t ion ,  n e s t  s i t e  
paras i t i sm e t c .  on 
s h r i k e  and sparrow 

N I  Completed 

N I  TBD 

N I  10 
CDFG 

5 
N I  5 
CDFG 

N I  5 
CDFG 

Underway FY-83 
Underway FY-83 



~ u r a t i o n '  Responsible  Agency 2 
F i s c a l  Year C o s t s  ( E s t . )  

General Task Task of Task EWS -- ($1 ,dOO's) 
Category P lan  Task - No. P r i o r i t y  ( y r s  .) Region - Program Othe r  1 2 3 Comments/Notes 

R3 Determine e s s e n t i a l  4 7 2 
h a b i t a t ,  h a b i t a t  
r equ i remen t s ,  
d i s t r i b u t i o n ,  e t c .  

R4 Study e f f e c t s  of  f i r e  48 2 
a n d / o r  c o n t r o l l e d  
bu rn ing  on SCI 

I 2  E s t a b l i s h  weather  51 1 2 
s t a t i o n s  a t  SCI t o  
moni tor  p l a n t  pops. 

I1 Prepa re  and upda te  512 2 
a c c u r a t e  v e g e t a t i v e  
maps i n d i c a t i n g  p l a n t  

P cn d i s t r i b u t i o n  
W 

I 2  Record photographic  5131 2 
r ecove ry  . s i t e s  

I2 Monitor veg . community 5132 2 
r ecove ry  p l o t s  a n n u a l l y  

I 2  Moni tor  abundance and 5133 2 
d i s t r i b u t i o n  o f  c e r t a i n  
r ecove ry  i n d i c a t o r  
s p e c i e s  on SCI 

I1 Monitor  known s i t e s  of 514 
E/T p l a n t  spp. a n n u a l l y  

Continuous 

Ongoing 

Continuous 

Ongoing 

N I  5 5 5 
N P S  3 3 3 
PM 4 4 4 
CDFG 

N I  TBD 



Duration1 Responsible Agency 2 F i s c a l  Year Costs  (Es t . )  

General Task Task of Task FWS ( $ 1 , 0 0 0 ' ~ )  .- 
Category Plan T a ~ k  No . P r i o r i t y  ( ~ r s  .) Region program Other  1 2 3 comment ~ / N O  tes 

I1 Monitor INL b i e n n i a l l y  52 2 Bienn ia l  

Monitor E/T b i r d s  
a n n u a l l y  and a s s e s s  
pop. t r e n d s  

Educate i s l a n d  
personnel  re: 
i n t r o d u c t i o n  of e x o t i c s  

Ongoing 1 

Ongoing 

N I  3 
NPS 2 
PM 2 
CDFG 

N I  
CDFG 

P O2 Evaluate  success  of 71 2 Bienn ia l  1 LE 1.0 
o', law enforcement DFG 1.0 
.b 

02 Propose new r e g u l a t i o n s  72 2 A s  needed 1 LE 1.0 
r e v i s i o n s  DFG 1 .O 

"ongoing" - c u r r e n t l y  underway 
"continuous" - once a t a s k  i s  begun i t  w i l l  con t inue  i n d e f i n i t e l y .  
TBD = To be determined 

l2 Agency abbrev ia t ions :  
N I  = Naval A i r  S t a t i o n ,  North I s l a n d  
PM = P a c i f i c  Missile Tes t  Cen te r ,  Point Mugu 
NPS = Nat iona l  Park S e r v i c e ,  Channel I s l a n d s  Nat ional  Park 
CFC = C a l i f o r n i a  Department of F i s h  and Game 
SCI = San Clemente I s l a n d  

SBI = Santa  Barbara I s l a n d  
SNI = San Nicolas  I s l a n d  
SE = Endangered Spec ies  program, F i s h  and W i l d l i f e  Serv ice  
LE = Law enforcement,  F i sh  and W i l d l i f e  Serv ice  
F i s c a l  y e a r  1 = FY 84, 2 = FY 85, 3 = FY 86 



Table 5. Agencies From Whom Comments were Requested: 

C a l i f o r n i a  Department of F i s h  and Game - Sacramento, CP. 

C a l i f o r n i a  Coas t a l  Commission - Long Beach, WA 

U.S. Navy - Poin t  Mugu, CA; San Diego, CA; San Bruno, CA 

Nat iona l  Park Se rv i ce  - San Francisco,  CA 

U.S. F i sh  and W i l d l i f e  Serv ice  - Washington, D.C.; Po r t l and ,  OR 




