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A b s t r a c t . - - ~ v i a n  p o p u l a t i o n  d i v e r s i t y ,  d e n s i t y ,  and s p e -  
c i e s  r i c h n e s s  i n  d e s e r t  r i p a r i a n  s y s t e m s  were  a n a l y z e d  u s i n g  
73 b r e e d i n g  b i r d  s u r v e y s ,  62 w i n t e r  b i r d - p o p u l a t i o n  s t u d i e s ,  
and b iweek ly  s u r v e y s  a t  15 s i t e s .  Breed ing  b i r d  s u r v e y s  
i n d i c a t e d  t h a t  co t tonwood /wi l low v e g e t a t i o n - t y p e s  had t h e  
h i g h e s t  number o f  b r e e d i n g  and v i s i t i n g  s p e c i e s  and t h e  h i g h -  
e s t  b i r d  d i v e r s i t y  among d e s e r t  v e g e t a t i o n - t y p e s .  Willow 
had t h e  h i g h e s t  b i r d  d e n s i t y .  Win te r  b i r d - p o p u l a t i o n  
s t u d i e s  showed t h a t  co t tonwood /wi l low a l s o  had t h e  h i g h e s t  
s p e c i e s  r i c h n e s s  and d i v e r s i t y  d u r i n g  w i n t e r ,  b u t  palm and 
p a l o  ve rde / i rouwood  had h i g h e r  b i r d  d e n s i t i e s .  A l l  popu la -  
t i o n  v a r i a b l e s  were h i g h e r  i n  d e s e r t  r i p a r i a n  s y s t e m s  t h a n  
i n  n o n - r i p a r i a n  d e s e r t  v e g e t a t i o n - t y p e s  d u r i n g  w i n t e r  and 
b r e e d i n g  s e a s o n s .  R e s u l t s  from d e s e r t  r i p a r i a n  s y s t e m s  were  
compared w i t h  27 b r e e d i n g  b i r d  s u r v e y s  and 18 w i n t e r  popula-  
t i o n  s t u d i e s  i n  c i smon tane  C a l i f o r n i a  r i p a r i a n  s y s t e m s .  
Avian d e n s i t y ,  d i v e r s i t y ,  and s p e c i e s  r i c h n e s s  g e n e r a l l y  
were  g r e a t e r  i n  c i smon tane  r i p a r i a n  s y s t e m s .  A s m a l l  number 
o f  r e s i d e n t  ground g r a n i v o r o u s  b i r d  s p e c i e s  were found t o  
c o m p r i s e  a  l a r g e  p r o p o r t i o n  o f  a l l  i n d i v i d u a l s  u s i n g  d e s e r t  
r i p a r i a n  s y s t e m s  e s p e c i a l l y  d u r i n g  summer. Biweekly s u r v e y s  
showed s p e c i e s  r i c h n e s s  v a r i e d  c o n s i d e r a b l y  d u r i n g  t h e  y e a r ;  
t h e  15 s i tes su rveyed  f e l l  i n t o  f o u r  g e n e r a l  p a t t e r n s .  
E c o l o g i c a l  E a c t o r s  such a s  s i z e  o f  r i p a r i a n  zone ,  p r e s e n c e  
o f  o v e r s t o r y  and s h r u b  v e g e t a t i o n ,  a v a i l a b i l i t y  o f  w a t e r ,  
v i s i b i l i t y ,  and g e o g r a p h i c  l o c a t i o n  may a f f e c t  t o t a l  and 
b r e e d i n g  s p e c i e s  numbers. R e s u l t s  a r e  d i s c u s s e d  wi th  
r e s p e c t  t o  e c o l o g i c a l  f a c t o r s  and l and  management i m p l i c a -  
t i o n s .  

I n  1976,  t h e  U n i t e d  S t a t e s  Congress  c h a r g e d  
t h e  USDI Bureau of  Land Management (BLM) w i t h  
r e s p o n s i b i l i t y  f o r  p r e p a r i n g  a  comprehensive,  
management p l a n  f o r  p u b l i c  l a n d s  i n  t h e  d e s e r t s  
of  C a l i f o r n i a .  As p a r t  o f  t h i s  e f f o r t ,  t h e '  
C a l i f o r n i a  D e s e r t  P l a n  Program conduc ted  e x t e n -  
s i v e  i n v e n t o r i e s  and s t u d i e s  o f  many r e s o u r c e s  
and udes  found i n  t h e  p l a n n i n g  a r e a .  The wi ld-  

'paper  p r e s e n t e d  a t  t h e  C a l i f o r n i a  R ipa r -  
i a n  Systems Confe rence .  [ U n i v e r s i t y  o f  C a l i f o r -  
n i a ,  g a v i s ,  September  17-19, 1981 1. 
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b o t h  a r e  w i t h  t h e  Bureau of Land Management, 
C a l i f o r n i a  D e s e r t  D i s t r i c t ,  R i v e r s i d e ,  . C a l i f .  
W i l l i a m  F. L a u d e n s l a y e r ,  Jr. i s  Reg iona l  W i l d l i f e  
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F o r e s t ,  Nevada C i t y ,  C a l i f .  

l i f e  s t a f E  began t h e  i n v e n t o r y  by c o m p i l i n g  exist-  
i n g  d a t a  i n c l u d i n g  museum r e c o r d s ,  c h e c k l i s t s ,  un- 
p u b l i s h e d  f i e l d  n o t e s  and BLM s i g h t  r e c o r d s ,  ant 
p u b l i s h e d  a r t i c l e s .  It was soon  r e a l i z e d  tha: 
l i t t l e  q u a n t i t a t i v e  i n f o r m a t i o n  e x i s t e d  on bird6 
i n  t h e  Ca l  i E o r n i a  d e s e r t s .  Most pub1 i c a t  iot~r 
p r i o r  t o  1970 were  p r i m a r i l y  a n n o t a t e d  specier 
a c c o u n t s  conEined t o  s p e c i f i c  a r e a s  ( e .  g. ,  C l d r r  
Mountain [ M i l l e r  1940  1 ; P r o v i d e n c e  Mountain, 
[ Johnson  e. 19481;  J o s h u a  T r e e  National 
Monument [ M i l l e r  and S t e b b i n s  19641)  and did  ~lut  

c o v e r  many of  t h e  w i d e l y  d i s t r i b u t e d  vegetation- 
t y p e s .  Data  c o l l e c t e d  by b i r d  w a t c h e r s  were al,, 
r e s t r i c t e d  t o  a  few r i t e s  ( e .g . ,  Morongo Valley. 
Furnace  Creek  Ranch) d u r i n g  s e l e c t e d  s e a s o n s ,  an.: 
f r e q u e n t l y  o n l y  u n u s u a l  s p e c i e s  were  r eco rded .  

A  twofo ld  i n v e n t o r y  d e s i g n  was used to co l .  
l e c t  b a s i c  d e s c r i p t i v e  d a t a  on  t h e  d i s t r i b u t i o ~ ~ .  
abundance,  and s e a s o n a l  v a r i a t i o n  o f  b i rds  I: 

C a l i f o r n i a  d e s e r t  v e g e t a t i o n - t y p e s .  F i r s t ,  prr- 



manent s t u d y  p l o t s  were e s t a b l i s h e d  throughout  
the d e s e r t s  and were censused dur ing  t h e  breed ing  
and winter  s e a s o n s  us ing  s tandard  spot-mapping 
techniques. The advantages of t h i s  method inc lud-  
ed c o m p a t i b i l i t y  with s i m i l a r  surveys  conducted 
by o t h e r s ,  r e l a t i v e  r e p e a t a b i l i t y ,  and a c c e s s i b i -  
lity t o  r e s u l t s  by o t h e r s  through p u b l i c a t i o n  i n  
"American Bi rds . "  

ployees and c o n t r a c t o r s  conducted 62 win te r  b i r d -  
popula t ion  s t u d i e s  and 73 breed ing  b i r d  censuses  
i n  r wide v a r i e t y  of  d e s e r t  s i t e s .  Findings from 
t h e s e  surveys  were combined with o t h e r  publ i shed  
s t u d i e s  us ing  s t a n d a r d i z e d  National  Audubon 
S s c i e t y  t echniques  i n  C a l i f o r n i a  d e s e r t  and c i s -  
montane C a l i f o r n i a  r i p a r i a n  systems.  

Avian d i v e r s i t y ,  p o p u l a t i o n  d e n s i t y ,  and 
s p e c i e s  r i c h n e s s  v a l u e s  were c a l c u l a t e d  f o r  each 
jurvey. D i v e r s i t y  was computed us ing  t h e  
Shannon-Wiener Index (Shannon and Weaver 1949 : 

The second approach was a  year long  survey  of 
selected d e s e r t  r i p a r i a n  s i t e s .  This  c o n c e n t r a t -  
ed e f f o r t  was war ran ted  by the  r a r i t y  of t h e s e  
sites i n  t h e  C a l i f o r n i a  d e s e r t s ,  g e n e r a l  knowl- 
edge of t h e  importance of  r i p a r i a n  systems t o  
birds and o t h e r  d e s e r t  w i l d l i f e ,  and management 
concern a r i s i n g  from competing land u s e s .  T h i s  
year-round approach a t  s p e c i f i c  s i t e s  al lowed 
inves t iga t ion  of temporal  changes i n  s p e c i e s  r i c h -  
ness and abundance not p r a c t i c a l  wi th  spo t -  
mapping techniques .  I t  a l s o  permi t ted  comparison 
of s e v e r a l  v e g e t a t i o n - t y p e s  of v a r i o u s  s i z e s  
including v e r y  s m a l l  o a s e s  which a r e  t y p i c a l  of 
most d e s e r t  r i p a r i a n  a r e a s  but  a r e  seldom addres -  
sed i n  r i p a r i a n  s t u d i e s .  

For comparisons among d e s e r t  r i p a r i a n  vege ta -  
t ion-types , be tween r i p a r i a n  and non- r ipar ian  
d e s e r t  vege ta t ion- types  , and between d e s e r t  and 
cismontane r i p a r i a n  vege ta t ion- types ,  surveys  
were grouped i n t o  t h e  fo l lowing  11 v e g e t a t i o n -  
types based on t h e  v i s u a l l y  dominant p l a n t ( s )  
o c c u r r i n g  on each s tudy  p l o t .  

Th is  paper  p r e s e n t s  inven tory  f i n d i n g s  r e l e -  
vant t o  a v i a n  use oE d e s e r t  r i p a r i a n  systems.  
The fo l lowing  s p e c i f i c  q u e s t i o n s  a r e  d i s c u s s e d .  

V i s u a l l y  dominant p l a n t s  

Desert :  Fremont cottonwood 
(Populus f r e m o n t i i ) ,  
wil low ( S a l i x  spp . )  
Cismont ane: Fremont 
cottonwood, wil low,  v a l l e y  
oak (Quercus l o b a t a )  
W i  1 low 
C a l i f o r n i a  fan palm 
(Washingtonia f i l i f e r a )  
Mesquite (Prosopis  
g l a n d u l o s a )  , screwbean 

1. How do abundance and s p e c i e s  r i c h n e s s  
vary by season and between d e s e r t  r i p a r i a n  vege ta -  
tion-types? 

2. How impor tan t  a r e  d e s e r t  r i p a r i a n  
systems r e l a t i v e  t o  non- r ipar ian  d e s e r t  s i t e s ?  ' Willow 

Palm 

Mesquite 
3. How do a v i a n  use  p a t t e r n s  i n  d e s e r t  

r ipar ian sys tems  compare t o  those  of c ismontane 
Cal ifornia  r i p a r i a n  sys tems?  

(E.  pubescens)  
Pa lo  verde  ( ~ e r c i d i u m  

.f lor idurn) ,  d e s e r t  i r o n -  
wood (Olneya t e s o t a )  , 
smoketree (Dalea 

4. What f a c t o r s  a f f e c t  s p e c i e s  r i c h n e s s  i n  
desert r i p a r i a n  systems? 

Answers t o  q u e s t i o n s  such a s  t h e s e  a r e  need- 
ed f o r  management of  r i p a r i a n  systems i n  t h e  
Ca l i fo rn ia  d e s e r t s .  

s p i n o s a )  
Catclaw (Acacia greg- 
gii),  black-banded r a b b i t  
brush (Chrysothamnus 
p a n i c u l a t u s )  
Sycamore ( P l a t a n u s  
racemosa) ,  c o a s t  l i v e  oak 
(Quercus a g r i f o l i a )  
Sing le- leaved pinyon 

Catclaw 

METHODS 
~ y c a m o r e l l i v e  oak 

S tudy  Area 

For t h e  purposes  o f  t h i s  a n a l y s i s ,  Cal iEor-  
nia d e s e r t s  i n c l u d e  a l l  of t h e  Mojave and Colora-  
do d e s e r t s ,  w i t h i n  C a l i f o r n i a  and t h a t  p o r t i o n  of 
the Grea t  Basin Deser t  w i t h i n  C a l i f o r n i a  e a s t  of 
the White and Inyo m u n t a i n s .  R i p a r i a n  systems 
along the  Colorado River  and the  per imete r  of t h e  
Sal ton Sea a r e  excluded.  

Desert  woodland 
(Pinus monophylla) , 
l imber  p ine  (P.  f l e x i -  
l i s ) ,  Utah j u n i p e r  - 
( j u n i p e r u s  o s  teo- 
sperma),  t u r b i n e l l a  oak 
(9. t u r b i n e l l a )  s 

Joshua t r e e  (Yucca 
b r e v i f o l i a ) ,  Mojave yucca 
(1. s c h i d i g e r a ) ,  d e s e r t  
ironwood, o c o t i l l o  (e- 
q u i e r i a  sp lendens)  
Creosote  bush ( L a r r e a  
t r i d e n t a t a ) ,  burrobush 
(Ambrosia dumosa), 
s h a d s c a l e  ( A t r i p l e x  
c o n f e r t i f o l i a )  

Desert sc rub  
wi th  o v e r s t o r y  Breeding and Winter  Bird Suqs+eys 

Q u a n t i t a t i v e  d a t a  on breed ing  and w i n t e r  
birds  were c o l l e c t e d  u s i n g  t h e  spot-mapping t e c h -  
niques p r e s c r i b e d  by t h e  Nat iona l  Audubon S o c i e t y  
for b'reeding b i r d  ,censuses (Svensson 1970; Van 
Velzen 1972a) and w i n t e r  b i rd-popula t ion  s t u d i e s  
(Kolb 1965). From 1976 through 1978, BLM em- 

Desert  scrub 



Average number of  b reed ing  and w i n t e r i n g  spe- 
c i e s ,  average  d e n s i t y ,  and average  s p e c i e s  d i v e r -  
s i t y  were computed f o r  each vege ta t ion- type .  
Breeding b i r d  d e n s i t y  and d i v e r s i t y  v a l u e s  used 
o n l y  breeding males. Average number of s p e c i e s  
v i s i t i n g  census p l o t s  d u r i n g  t h e  b.reeding season 
a l s o  was c a l c u l a t e d ;  t h e s e  d a t a  were not a v a i l -  . 
a b l e  f o r  a l l  censuses .  O v e r a l l  d e n s i t y ,  d i v e r -  
s i t y ,  and s p e c i e s  r i c h n e s s  were a l s o  averaged f o r  
a l l  d e s e r t  v e g e t a t i o n - t y p e s ,  a l l  "perennia l"  
d e s e r t  r i p a r i a n  ---stems, a l l  "ephemeral" d e s e r t  
r i p a r i a n  systems,  and cismontane r i p a r i a n  
systems.  For  t h e  purposes of t h i s  paper ,  t h e  
cont inuum of r i p a r i a n  system types  p resen t  i n  t h e  
C a l i f o r n i a  d e s e r t s  has  been d i v i d e d  i n t o  two 
kypes: 1) "perennial" ;  and 2 )  "ephemeral". 

P e r e n n i a l "  r i p & ~ s ? & ~ s t e m s  t y p i c a l l y  have water  
a t  o r  n e a r  t h e  s u r f a c e  throughout  t h e  year  (e.g.,  
s p r i n g s ,  s e e p s ,  s t r e a m s ,  e t c .  1. "Ephemeral" r i p a r -  
i a n  systems occur  i n  washes where s u r f a c e  water  
t y p i c a l l y  is a v a i l a b l e  f o r  r e l a t i v e l y  s h o r t  
p e r i o d s  £0 [lowing s to rms .  

Biweekly Surveys 

Data on a v i a n  temporal  and h a b i t a t  use pat- 
t e r n s  were c o l l e c t e d  a t  15 l o c a t i o n s  s e l e c t e d  to 
r e p r e s e n t  t h e  wide range of p e r e n n i a l  riparian 
vege ta t ion- types  and s i z e s  found i n  t h e  Califor- 
n i a  d e s e r t s  ( t a b l e  1 ) .  Study s i t e s  were estab- 
l i s h e d  a t  each l o c a t i o n ;  s i t e s  ranged i n  s i ze  
from 0.2 ha. t o  36.4 ha. One f e a t u r e  common t o  
a l l  s i t e s  was year-round presence of  surface 
wate r .  Censuses were conducted by systematical ly  
walking through each s i t e  record ing  a l l  birds 
d e t e c t e d ;  i n d i v i d u a l s  seen  i n  r i p a r i a n  vegetation 
were recorded s e p a r a t e l y  £ram i n d i v i d u a l s  i n  adja- 
c e n t  non- r ipar ian  v e g e t a t i o n .  Tvo p l o t s  were 
v i s i t e d  p e r  day ,  one d u r i n g  the three-hour period 
fo l lowing  dawn and one dur ing  the  three-hour 
per iod  preced ing  s i lnset .  Length of  v i s i t  varied 
wi th  t h e  s i z e  of  s tudy  s i t e  and t h e  number of 
b i r d s  found. Each s t u d y  s i t e  was v i s i t e d  approxi- 
mately biweekly dur ing  the  fol lowing per iods :  6 
November 1977 t o  28 January  1978; 9  A p r i l  1978 to 
17 June 1978; and 16 J u l y  1978 t o  3 January  1979. 

Table  1  .--Location and d e s c r i p t i o n  o f  15 "perennia l"  d e s e r t  
r i p a r i a n  s tudy s i t e s  surveyed between November 1977 and 
January 1979. S--shrub; SO--shrub with t r e e  o v e r s t o r y ;  
SOP-shrub wi t l r  t r e e  o v e r s t o r y  aud pond(s ). S. B.--San 
Bernardino County . 

Study s i t e  
E lev .  S i z e  V e g e t a t i o n  Vegetat 'on-  I: Cet~eral  

Loca t ion  County (m.) (ha . )  S t r u c t u r e  t y p e  Landform 

Cottonwood Creek White Mtns. Mono 1 ,600  5.1 SO Co ttonwood/willow montane 
Sam S p r i n g  Deep Spgs. Val ley  Inyo 1,700 1.8 So Wil low/locust  v a l l e y  
Darwin F a l l s  Argus Mtns. 900 5.6 SO Willow montane I 1  

\ 

C h r i s  Wicht Camp Panamint Mtns. 900 2.9 SO Cot tonwood /wil low montane I 1  

Limekiln Spr ing  Panamint Mtns. 1 ,200  3.0 S  Willow montane 1) 

Brewery S p r i n g  Panamint Mtns. 1 ,400 4.6 S Willow montane ,I 

Kane Spr ing  Newberry Mtns. S.B. 975 2.1 S  Mesqui te /ca tc law , v a l l e y  
Old Woman S p r i n g s  Johnson Val ley  975 36.4 SOP Co t tonwood/wil lov-  v a l l e y  I* 

S a l t  Creek S a l t S p r i n g H i l l s  " 160 9.8 SO M e s q u i t e / s a l t  cedar  v a l l e y  

Horse Thie f  S p r i n g s  Kings ton  Range 1,400 1.0 SO Cottonwood/willow montane II 

Dove S p r i n g  New York Mtns. I I  1 ,450  0..8 . S Dwarf ash lhackber ry  montane 

Cottonwood S p r i n g  G r a n i t e  Mtns. I I  ' 1,300 0.2 SO Co ttonwood/willow montane 

B o n a ~ z a  S p r i n g  C l i p p e r  Mtns . 11 600 1.8 S Arrowweed/salt  c e d a r  v a l l e y  
Mopah S p r i n g  T u r t l e  Mtns. 11 670 0.8 S  Palm/mesquite v a l l e y  
I r o n  Mtn. Pump. S t n .  I r o n  Mtns. 290 24.8 SOP Suburban woodland v a l l e y  11 

, l ~ o t t o n w o o d  (Populus f r e m o n t i i ) ,  wil low ( S a l i x  
spp. ): l o c u s t  ( ~ o b i n i a  p e u d o a c a c i a ) ,  . c a t c l a w  ( ~ c a c i a  

r e g g i i ) ,  mesquite  ( ~ r o s o ~ i s  g l a n d u l o s a ) ,  s a l t  cedar  
7Tamarix sp. 1, dwarf ash ( ~ r a x i n u s  anomala) , hackberry 
( C e l t i s  d o u g l a s i i )  , arrowweed (Pluchea s e r i c e a )  , 
p v s h i n g t o n i a  f i l i f e r a ) .  

C o n s i s t s  p r i m a r i l y  of man-created system with numer- 
ous o rnamenta l s .  





~ i w e e k l ~  survey r e s u l t s  and l i t e r a t u r e  
review were used t o  a s s i g n  each s p e c i e s  a t  each 
s i t e  t o  one o r  more of e i g h t  s e a s o n a l  s t a t u s  
d e s i g n a t i o n s .  Year-round, summer, and w i n t e r  
r e s i d e n t s  d e s c r i b e d  s p e c i e s  found throughout  
t h e s e  time per iods .  Spr ing  and f a l l  migran ts  
passed through the s i t e s  r e l a t i v e l y  qu ick ly .  
Summer and w i n t e r  t r a n s i e n t s  inc luded  s p e c i e s  
t h a t  moved through t h e  s i t e ,  but u n l i k e  m i g r a n t s ,  
remained f o r  extended per iods  on t h e  way t o  o r  
from b r e e d i n g  a r e a s  (e.g.,  Great  Blue Heron) ,  and 
s p e c i e s  t h a t  occur red  widely i n  t h e  d e s e r t  but  
were i r r e g u l a r  i n  r i p a r i a n  systems (e .g. ,  Red- 
t a i l e d  Hawk, Roadrunner).  Vagrants d i f f e r e d  from 
migran ts  because  they were v e l l  o u t s i d e  t h e i r  nor- 
mal d i s t r i b u t i o n s  (e.g.,  Brown Thrasher ,  Rose- 
b r e a s t e d  Grosbeak) .  

Breeding s t a t u s  a t  a  s tudy  s i t e  was c o n s i -  
dered  "confirmed" i f  n e s t i n g  a c t i v i t y  was obser -  
ved o r  r e c e n t l y  f l edged  young of s p e c i e s  not  
found i n  t h e  a d j a c e n t  d e s e r t  were seen .  Breeding 
was c o n s i d e r e d  "probable" i f  t h e  s p e c i e s  was 
known from l i t e r a t u r e  o r  from o t h e r  s tudy  s i t e s  
t o  breed i n  d e s e r t  r i p a r i a n  systems and was pre- 
s e n t  a t  t h e  s i t e  throughout  t h e  b reed ing  season .  

T o t a l  number of s p e c i e s  observed a t  each 
s i t e  on a l l  v i s i t s  ( s p e c i e s  r i c h n e s s )  and t o t a l  
number of b r e e d i n g  s p e c i e s  (confirmed p lus  proba- 
b l e )  a t  each s i t e  were p l o t t e d  a g a i n s t  s tudy  s i t e  
s i z e .  S i t e s  w i t h  shrubs  o n l y ,  shrubs  with t r e e  
o v e r s t o r y ,  and shrubs  with t r e e  o v e r s t o r y  and 
ponds were examined s e p a r a t e l y  t o  de te rmine  t h e  
e f f e c t s  of  v e g e t a t i o n  s t r u c t u r e  on s p e c i e s  
r i c h n e s s  and number of  b reed ing  s p e c i e s . .  

Temporal s p e c i e s  r i c h n e s s  p a t t e r n s  were ana- 
lyzed. by p l o t t i n g  number of s p e c i e s  observed per  
v i s i t  a t  each s i t e  a g a i n s t  time. Tf more ' t h a n  
one v i s i t  o c c u r r e d  a t  a  s i t e  i n  a  s i n g l e  biweekly 
sampling p e r i o d ,  t h e  average  number of s p e c i e s  
observed was used.  Spec ies  r i c h n e s s  : t ime curves  
fo r  each s i t e  were i n s p e c t e d  v i s u a l l y  and com- 
bined i n t o  groups with s i m i l a r  p a t t e r n s .  Charac- 
t e r i s t i c  c u r v e s  f o r  each group were c o n s t r u c t e d  
by averag ing  t h e  t o t a l  number of s p e c i e s  observed 
in each sampling per iod .  

T o t a l  number of i n d i v i d u a l s  counted on each 
v i s i t  t o  each s i t e  was p l o t t e d  a g a i n s t  time t o  
show temporal  abundance p a t t e r n s .  I f  m u l t i p l e  
v i s i t s  o c c u r r e d  a t  a  s i t e  i n  one sampling p e r i o d ,  
the average  number o f  i n d i v i d u a l s  counted was 
used. Abunglance curves  were i n s p e c t e d  v i s u a l l y  
to  de te rmine  g r o s s  abundance p a t t e r n s .  Common 
bird names a r e  those  found i n  t h e  "Checkl i s t  of  
North American Birds" (American O r n i t h o l o g i s t s '  
Union 19571, a s  amended by supplements (1973, 
1976).  

I 
.l 

RESULTS 

Breeding and Winter  B i r d  S u r v e y  

D i s t r i b u t i o n  of surveys  among v e g e t a t i o n -  
types and r e s u l t s  of t h e  a n a l y s i s  a r e  p resen ted  
i n  t a b l e s  2 ( b r e e d i n g  b i r d s )  and 3 ( w i n t e r  
b i r d s ) .  Ninety-nine breed ing  b i r d  censuses  and 
80 w i n t e r  b i rd-popula t ion  s t u d i e s  were compiled 
f o r  use i n  t h i s  a n a l y s i s .  Of t h e s e  179 surveys ,  
134 were i n  C a l i f o r n i a  d e s e r t  (45  r i p a r i a n  and 89 
n o n r i p a r i a n )  and 45 were i n  cismontane C a l i f o r -  
n i a .  

Among d e s e r t  r i p a r i a n  vege ta t ion- types ,  
cottonwood/willow, wil low,  and pa lo  v e r d e / i r o n -  
wood supported t h e  h i g h e s t  numbers and g r e a t e s t  
d e n s i t i e s  of  b reed ing  s p e c i e s .  D i v e r s i t y  of  
b reed ing  s p e c i e s  a l s o  was h i g h e s t  i n  t h e s e  
v e g e t a t  ion-types. Cottonwood/wi1low supported 
approximately two t o  f i v e  t imes  more breeding 
s p e c i e s  than  any o t h e r .  The number of v i s i t i n g  
s p e c i e s .  counted dur ing  b r e e d i n g  b i r d  censuses  was 
h i g h e r  i n  p e r e n n i a l  than i n  ephemeral d e s e r t  
r i p a r i a n  systems. 

R e s u l t s  from w i n t e r  b i rd-popula t ion  s t u d i e s  
i n d i c a t e d  t h a t  c o t  tonwood/wi l low,  palm, and palo 
verde/ironwood suppor ted  more s p e c i e s  than o t h e r  
d e s e r t  r i p a r i a n  vege ta t ion- types .  Winter d e n s i -  
t i e s  were h i g h e s t  i n  wil low,  palm, and pa lo  
verde/ironwood. With t h e  excep t ion  of v i s i t i n g  
s p e c i e s  dur ing  t h e  breed ing  b i r d  c e n s u s e s ,  a l l  
v a l u e s  Eor pa l o  verde/ironwood , an ephemeral 
d e s e r t  r i p a r i a n  v e g e t a t i o n - t y p e ,  f e l l  w i t h i n  t h e  
ranges of v a l u e s  f o r  vege ta t ion- types  w i t h i n  
perennia l  r i p a r i a n  systems.  Comparisons between 
ca tc law and o t h e r  v e g e t a t i o n - t y p e s  were compl ica t -  
ed by t h e  lack  of r e p l i c a t e  samples. 

Comparing d e s e r t  r i p a r i a n  and non- r ipar ian  
systems d a t a  from t a b l e s  2 and 3 showed t h a t  den- 
s i t y ,  d i v e r s i t y ,  and s p e c i e s  r i c h n e s s  of  w i n t e r -  
ing b i r d s  were h i g h e r  i n  d e s e r t  r i p a r i a n  systems.  
Breeding b i r d  d e n s i t i e s  were h igher  . i n  a l l  
d e s e r t  r i p a r i a n  systems than  i n  non- r ipar ian  
a r e a s .  The number of  b reed ing  s p e c i e s  i n  d e s e r t  
woodland was comparable t o  t h a t  i n  wil low and 
palo verde/ironwood and exceeded t h a t  i n  palm and 
mesquite. Desert  sc rub  with o v e r s t o r y  supported 
approximately t h e  same number of b reed ing  s p e c i e s  
a s  mesquite;  palm suppor ted  a  smal le r  number. 
Breeding s p e c i e s  r i c h n e s s  was h igher  i n  a l l  
d e s e r t  r i p a r i a n  systems t h a n  i n  d e s e r t  scrub.  
Only d e s e r t  woodland was comparable t o  d e s e r t  
r i p a r i a n  vege ta t ion- types  i n  number o f  v i s i t i n g  
s p e c i e s  dur ing  t h e  breed ing  season .  

Cismontane r i p a r i a n  vege ta t ion- types  &ner- 
a l l y  supported g r e a t e r  numbers of s p e c i e s  a s  w e l l  
a s  g r e a t e r  d e n s i t i e s  than d e s e r t  r i p a r i a n  vegeta-  
t ion-types ( t a b l e  2 and 3 ) ;  d i v e r s i t y  va lues  were 
g r e a t e r  i n  cismontane vege ta t ion- types  d u r i n g  

' both seasons.  Breeding b i r d  surveys i n d i c a t e d  
only d e s e r t  cottonwood/willow supported breed ing  
s p e c i e s  numbers comparable t o  cismontane r i p a r i a n  
vege ta t ion- types .  Only i n  d e s e r t  cottonwood/wil- 
low and wil low were breed ing  d e n s i t i e s  s i m i l a r  t o  



T a b l e  2.--Avian d i v e r s i t y ,  p o p u l a t i o n  d e q s i t y ,  and.  s p e c i e s  
r i c h n e s s  f o r  b r e e d i n g  b i r d  c e n s u s e s  I n  r l p a r i a n  and 
n o n - r i p a r i a n  d e s e r t  s i t e s  and i n  c i s m o n t a n e  r i p a r i a n  
s i t e s  (mean f: 1  s t a n d a r d  e r r o r ) .  Sample s i z e  = 
number of  s u r v e y s  p e r  s i t e ;  sample  s i z e  a p p l i e s  o n l y  t o  
r e s i d e n t s ,  v a l u e s  f o r  v i s i t o r s  a r e  s m a l l e r .  

R e s i d e n t  V i s i t o r  

Number 
0 f  

s p e c i e s  

Number 
System/  Sample of  

V e g e t a t i o n - t y p e  s i z e  s p e c i e s  
D e n s i t y  

( 36/40 ha . )  
D i v e r s i t y  

(H' 

D e s e r t  r i p a r i a n  24 16.122.1 
P e r e n n i a l  16 16.723.0 

Cot tonwood/wi l low 5  30.055.3 
Willow 5 13.452.9 
Palm 2  5.520.5 
Mesqu i t e  4  9.821.7 

Ephemera 1 8  14.951.8  
P a l o  ~ e r d e /  

ironwood 7 15.322.0 
C a t c l a w  1 12.0 

C i smontane  r i p a r i a n  27 26.621.3 
~ o t t o n w o o d / w i l l o w  17 26.451.9 
S y c a m o r e / l i v e  o a k  10 27.021.4 

O t h e r  d e s e r t  
Woodland 5 13.420.8 
S c r u b  w i t h  o v e r s t o r y  20 10.050.9 
S c r u b  23 3.420.4 

' ~ o u r c e s :  Loery (1967) ;  Van Velzen (1972b ,  1973,  1974,  1977,  1978,  1979,  
1980 ,  1 9 8 1 ) ;  Ga ines  (1974,  1477) ;  USDI Bureau of  Land Managemeot (1977,  1978, un- 
p u b l i s h e d  f i e l d  d a t a ,  R i v e r s i d e ,  C a l i f o r n i a ) ;  Tomoff ( 1 9 7 7 ) ;  F r a n z r e b  (1978) .  

c i s m o n t a n e  r i p a r i a n  v e g e t a t i o n - t y p e s .  However, 
t h e  numbers o f  v i s i t i n g  s p e c i e s  were g r e a t e r  i n  
n e a r l y  a l l  d e s e r t  r i p a r i a n  v e g e t a t i o n - t y p e s  t h a n  
i n  c i s m o n t a n e  r i p a r i a n  v e g e t a t i o n - t y p e s .  Cismon- 
t a n e  c o t  tonwood/wi l low exceeded  a l l  d e s e r t  r i p a r -  
i a n  v e g e t a t i o n - t y p e s  i n  s p e c i e s  r i c h n e s s  and 
d e n s i t y  i n  w i n t e r ;  s y c a m o r e / l i v e  oak  was compar- 
a b l e  t o  s e v e r a l  d e s e r t  r i p a r i a n  v e g e t a t i o n - t y p e s .  

ponds were  i n c l u d e d  i n  t h i s  r e g r e s s i o n  after 
e x c l u d i n g  s p e c i e s  d 'ependent on  open wa te r .  An 
a n a l y s i s  u s i n g  a v e r a g e  number of  s p e c i e s  per 
v i s i t  i n  p l a c e  o f  t o t a l  number o f  s p e c i e s  pro- 
duced  s i m i l a r  r e s u l t s .  

The number o f  conf i rmed  b r e e d i n g  species 
ranged from z e r o  a t  Dove and Cottonwood springs 
t o  n i n e  a t  O ld  Woman S p r i n g s  and Darwin Falls 
( t a b l e  4 ) .  T o t a l  number of b r e e d i n g  specie* 
( t o t a l  b r e e d i n g  s p e c i e s ) ,  which i n c l u d e d  both 
conf i rmed  and p r o b a b l e ,  r anged  from two a t  Cot- 
tonwood S p r i n g  t o  17 a t  Old Woman S p r i n g s .  Sitcr 
h a v i n g  s h r u b  v e g e t a t i o n  wi th  t r e e  overstory 
g e n e r a l l y  s u p p o r t e d  more t o t a l  b r e e d i n g  species 
t h a n  s i t e s  w i t h  s h r u b  v e g e t a t i o n  o n l y  ( f i g .  2 ) .  
However, Cottonwood S p r i n g ,  a  s i t e  >wi th  shrub 
v e g e t a t i o n  and t r e e  o v e r s t o r y ,  had t h e  lowest 
t o t a l  b r e e d i n g  s p e c i e s .  T h i s  may have k e n  
because  i t  had t h e  s m a l l e s t  a r e a  o f  a l l  s i t e s ,  
and c o n s i s t e d  o f  o n l y  t h r e e  cot tonwood t r e e s  with 
a lmos t  no s h r u b  u n d e r s t o r y .  Mopah Spr ing  was 
c l a s s i f i e d  a s  a  s i t e  w i t h  s h r u b  v e g e t a t i o n  only, 
bu t  f e l l  w i t h i n  t h e  r ange  o f  b r e e d i n g  s p e c i e s  fo r  
s i t e s  w i t h  t r e e  o v e r s t o r y .  The v e g e t a t i o n  at 
t h i s  s i t e  was p redominan t ly  -.shrubs bu t  included 
f i v e  palm t r e e s  and a  number of  l a r g e  p a l o  verde. 
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A g r a n d  t o t a l  o f  190 b i r d  s p e c i e s  was ob- 
s e r v e d  at a l l  s i tes on  a l l  v i s i t s  combined. The 
t o t a l J  number s e e n  a t  each  s i t e  r anged  from 41 a t  
Brewery S p r i n g  t o  122  a t  Old  Woman S p r i n g s  ( t a b l e  
4 ) .  C o n s i d e r a b l y  rmre  s p e c i e s  were s e e n  a t  t h e  
two l a r g e ,  man-c rea ted  s i t e s  (Old Woman S p r i n g s  
and I r o n  Mountain Pumping S t a t i o n )  t h a n  a t  any 
o t h e r  s i t e .  More s p e c i e s  werg r e c o r d e d  a t  s i tes 
s u p p o r t i n g  s h r u b  v e g e t a t i o n  t i t h  t r e e  o v e r s t o r y  
than  a t  s i t e s  w i t h  s h r u b  v e g e t a t i o n  o n l y '  ( f i g .  
1) .  The t o t a l  number o f  s p e c i e s  o b s e r v e d  a t  
s i t e s  hav ing  s h r u b  v e g e t a t i o n  wi th  t r e e  o v e r s t o r y  
& c r e a s e d  wi th  p l o t  s i z e  ( f i g .  1 ) ;  s i t e s  w i t h  



Tab le  3.--Avian d i v e r s i t y ,  p o p u l a t i o n  d e n s i t y ,  and s e c i e s  'I 
r i c h n e s s  f o r  w i n t e r  b i r d - p o p u l a t i o n  s t u d i e s  i n  
r i p a r i a n  and n o n - r i p a r i a n  d e s e r t  s i t e s  and i n  c ismon-  
t a n e  r i p a r i a n  s i t e s  (mean 2 I. s t a n d a r d  e r r o r ) .  
Sample s i z e  = number of  s u r v e y s  p e r  s i t e .  

D e s e r t  r i p a r i a n  
P e r e n n i a l  

~ o t t o n w o o d / w i 1 l o w  
Willow 
Palm 
Mesqui te  

Ephemeral 
Pa lo  ve rde / i ronwood  
Catc  law 

Cismontane r i p a r i a n  
Cot tonwood /wi 1 low 
S y c a m o r e / l i v e  o a k  

O t h e r  d e s e r t  
Woodland 
Sc rub  w i t h  o v e r s t o r y  
S c r u b  

R e s i d e n t  

Sample 
s i z e  

2 1 
13  

2 
5  
2 
4 

8 
7  
1  

18  
' 8  
10 

5  
15 
21 

Number 
o f  D e n s i t y  

s p e c i e s  (birds!40 ha . )  
D i v e r s i t y  

(H') 

' s ou rce :  Ryder (1972 ,  1973,  1974) ;  Ryder and Ryder (1975,  1976,  1978,  
1979) ;  Ga ines  ( 1 9 7 7 ) ;  Boyd and Cink ( 1 9 8 0 ) ;  Cink and Boyd ( 1 9 8 1 ) .  

A  s e a s o n a l  s t a t u s  sumnary f o r  a v i a n  s p e c i e s  
Eound a t  e a c h  s i t e  i s  shown i n  t a b l e  h .  The 
l a r g e s t  g r o u p  o f  s p e c i e s  o b s e r v e d  d u r i n g  t h e  b i -  
weekly s u r v e y s  was m i g r a n t s .  At 10 o f  1 5  s i t e s ,  
more s p e c i e s  were  p r e s e n t  d u r i n g  f a l l  m i g r a t i o n .  
The number o f  s p r i n g  m i g r a n t  s p e c i e s  a p p r o x i -  
mately e q u a l l e d  o r  exceeded f a l l  m i g r a n t s  a t  t h e  
o the r  f i v e .  Year-round r e s i d e n t  s p e c i e s  were  
uncommon a t  n e a r l y  a l l  s i t e s .  Only  O l d  Woman 
Springs and I r o n  Mountain Pumping S t a t i o n ,  b o t h  
large  and d i v e r s e  man-created s y s t e m s ,  s u p p o r t e d  
a s i g n i f i c a n t  p r o p o r t i o n  oE year- round r e s i d e n t s  , 
r e l a t i v e  t o  t h e  number o f  summer and w i n t e r  r e s i -  a 

dents.  Summer r e s i d e n t s  were  more common t h a n  
winter  r e s i d e n t s  a t  n i n e  of  15 s i t e s  and a p p r o x i -  
mately e q u a l  a t  t h e  r e m a i n i n g  s i x  s i t e s .  

i 

S p e c i e s  r i c h n e s s  g r a p h s  f o r  each  s i t e  were  
c l a s s i f i e d  i n t o  o n e  o f  f o u r  g e n e r a l  s p e c i e s  r i c h -  
ness p a t t e r n s  ( t a b l e  4 ;  f i g .  3 )  based  on s h a p e  
e . ,  r e l a t i v e  p o s i t i o n  and h e i g h t  oE p e a k s ) .  
Five s i t e s  were  c l a s s i f i e d  a s  p a t F e r n  A ,  s u m e r  
and w i n t e r  lows w i t h  n e a r l y  e q u i v a e n t  s p r i n g  and 
l a t e  s u m e r / E a L l  peaks .  Three  s i t e s  were  p a t t e r n  
8, high s p r i n g  peak and r e l a t i v e l y  low l a t e  sum- 
mer / f a l l  peak. Cottonwood Creek and Dove S p r i n g  
were t h e  o n l y  examples  oE p a t t e r n  C, w i t h  a  
sprin$ h i g h  d e c l i n i n g  s t e a d i l y  t o  a  w i n t e r  low. 
The r ema in ing  f i v e  s i t e s  were  p a t t e r n  D ,  s i m i l a r  
to p a t t e r n  A e x c e p t  t h a t  t h e  s p r i n g  s p e c i e s  r i c h -  

n e s s  peak was d i s t i n c t l y  lower  t h a n  t h e  l a t e  
s u m e r / f a l l  peak.  P a t t e r n s  A,  B ,  and D ,  w i t h  
l a t e  s u m e r / f a l l  p e a k s ,  r e a c h e d  h i g h e s t  v a l u e s  
between mid-August and l a t e  Oc tobe r .  These  same 
p a t t e r n s  r e a c h e d  s p r i n g  peaks  from a i d - A p r i l  t o  
e a r l y  May; p a t t e r n  C  r e a c h e d  t h e  s p r i n g  peak i n  
l a t e  May. A l l  p a t t e r n s  r eached  w i n t e r  lows from 
l a t e  December t o  e a r l y  J a n u a r y  and began t o  i n -  
c r e a s e  i n  mid-January.  

F i g u r e  4 shows t h e  r e s u l t s  from t h r e e  s t u d y  
s i t e s  s e l e c t e d  t o  r e p r e s e n t  t h e  r ange  o f  a v i a n  
abundance p a t t e r n s .  Abundance was c o n s i d e r a b l y  
more e r r a t i c  t h a n  s p e c i e s  r i c h n e s s  b e c a u s e  abun- 
dance was a f f e c t e d  by t ime  o f  s u r v e y ,  w e a t h e r  
c o n d i t i o n s ,  and e n c o u n t e r s  w i t h  l a r g e  f l o c k s .  
H ighes t  abundances  were  r eached  i n  s u m e r  and 
f a l l  a t  13  o f  15 s i t e s  (e .g . .  Cottonwood Creek 
and Horse T h i e f  S p r i n g s ) .  Nine were  h i g h e s t  from 
mid-July t o  l a t e  August ' (e.g. ,  Cottonwood C r e e k ) ;  
s i x  o f  t h e s e  had peak abundances  two t o  s i x  t i m e s  
g r e a t e r  t h a n  any o t h e r  t ime  oE y e a r .  The c u r v e s  
f o r  t h e  r ema in ing  f o u r  s i t e s  wi th  h i g h e s t  abun- 
dances  i n  s u m n e r / f a l l  a l s o  had peaks  from mid- 
J u l y  t o  l a t e  Augus t ,  bu t  t h e s e  were  exceeded by 
peaks from e a r l y  September  t o  mid-October ( e - g . ,  
Horse T h i e f  S p r i n g s ) .  Kane S p r i n g s  acd Darwin 
F a l l s  had lows i n  s u m e r  and peak abundances  i n  
e a r l y  December. . 



Table  4. --Breeding and s e a s o n a l  s t a t u s  summary f o r  a v i a n  
s p e c i e s  found a t  15 p e r e n n i a l  d e s e r t  r i p a r i a n  s i t e s  
surveyed between dovember 1977 and J a n u a r y  1979. 

Number of S p e c i e s  -- No. Breeding 
Res iden t  T r a s i e n t  Migran t  s p e c i e s 2  Species 

Richness 

S tudy  S i t e  O v e r a l l  su w y r l  SU W Sp F Vagrant  T o t a l  C  P Pdtcernj 

Cot tonuood Creek  I J 19 6  ( 1 )  10 17 32 30 I 15 8  7  C 

Sam S p r i n g  74 1 5  5  ( 2 )  9  12 2 1  44 0  11 4 7  A 

Darwin F a l l s  75 1 3  14 (3 )  6  10 3 1  40 4  1 0  9  1 A 

C h r i s  Wicht Camp 59 9  4  (0 )  5  9  23 29 3 6 5 1  A 

L i m e k i l n  S p r i n g  42 7  4  ( 0 )  5  4  6 22 2  4  2 2  D 
Brewery S p r i n g  4 1  6  6  (0 )  7 3  11 19 0  4  2 2  D 

Kane S p r i n g  4 3  8  5  (2 )  9  11 22 1 6  0  3 2 1  B 
Old Woman S p r i n g s  12 2  1 9  22 (10) 11 20 48 75 4  17 9 8 A 

S a l t  Creek  80 10 8 (1)  9  18 3 1  46 4  7 3 4  A 

Horse Th ie f  S p r i n g s  82 1 5  8  (2 )  11 9 33 45 2  12 5  7  D 
Dove S p r i n g  44 8  4  (1) 9  5 17 1 5  1 5  0 5  C 
Cot tonwood S p r i n g  64 7 3  ( 0 )  22 1 0  21  28 3  2  0 2  D 

Bonanza S p r i n g  46 7  5  ( 3 )  6 8  29 20 0  3  2 1  H 
Mopah Spr ing  50 10 3  ( 2 )  7  12 20 11) 0  7  4 3  B 
I r o n  Mtn. Pump. S t n .  1 2 1  14 14 ( 7 )  14 24 33 80 8  13  4 9  U 

l ~ r  = Year-round r e s i d e n t  s p e c i e s .  These numbers are i n c l u d e d  i n  bo th  summer (Su)  and w i n t e r  (W) 
r e s i d e n t  t o t a l s .  

2~ = Conf inned ;  P  = Probab le .  

3 ~ e e  f i g u r e  3  f o r  g r a p h s  d e s c r i b i n g  f o u r  (A-D) s p e c i e s  r i c h n e s s  p a t t e r n s .  

4 PLOT SIZE (ha) 

F i g u r e  1.--Total number of  s p e c i e s  obse rved  (spe-  
c i e s  r i c h n e s s )  a s  a  f u n c t i o n  o f  p l o t  s i z e  
and v e g e t a t i o n  s t r u c t u r e  a t  15 p e r e n n i a l  
d e s e r t  r i p a r i a n  s t u d y  s i t e s  surveyed between 
November 1977 and J a y u a r y  1979. Data p o i n t s  
f o r  s i t e s  wi th  poads a d j u s t e d  t o  exc lude  
s p e c i e s  dependent  on open wa te r  b e f o r e  com- 
p u t i n g  t h e  r e g r e s s i o n  e q u a t i o n  f o r  p l o t s  
w i t h  o v e r s t o r y  t r e e s  ( y =  1.05~ + 6 9 ) .  

* - Shrub v.p.ulion only 
X - Shrub rm#nution w/Ww owntor 

0 - Shrub v a p u t i o n  w l r r r  owstor  
n-d ponds 

00 10 m 30 
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F i g u r e  2.--Total number o f  b reed ing  s p e c i e s  (co 
f i rmed  and p r o b a b l e )  a s  a f u n c t i o n  of  p l  
s i z e  and v e g e t a t i o n  s t r u c t u r e  a t  15 pere 
n i a l  d e s e r t  r i p a r i a n  s tudy '  s i t e s  survey 
between November 1977 and January  1979 ( r  
s u l t s  from s t u d y  s i t e s  w i t h  ponds a r e  eho 
wi th  and wi thou t  s p e c i e s  dependent  on op 
w a t e r ) .  
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Figure  3.--Avian s p e c i e s  r i c h n e s s  p a t t e r n s  a t  15 
p e r e n n i a l  d e s e r t  r i p a r i a n  s t u d y  s i t e s  s u r v e y -  
ed  between November 1977 and J a n u a r y  1979. 
P a t t e r n  A--nearly e q u i v a l e n t  peaks  i n  s p r i n g  
and l a t e  s u m e r / E a l l .  P a t t e r n  B-- h i g h  
s p r i n g  peak and r e l a t i v e l y  low l a t e  s u m e r /  
F a l l  peak.  P a t t e r n  C--peak i n  s p r i n g  d e c l i n -  
i n g  s t e a d i l y  t o  w i n t e r  Low. P a t t e r n  D--low 
s p r i n g  peak  and r e l a t i v e l y  h i g h  l a t e  sumner l  
F a l l  peak.  

Most ma jo r  abundance peaks  were  due t o  l a r g e  
numbers ' of  sunmer ,  w i n t e r ,  o r  year- round r e s i d e n t  
ground g r a n i v o r e s  ( i  .e., C a l i f o r n i a  Quai 1 ,  Gam- 
b e l t s  Q u a i l ,  Mountain Q u a i l ,  Chukar ,  Mourning 
Dove, Horned Lark  [ a t  O ld  Woman S p r i n g s  o n l y ] ,  
House Spa r row,  House F i n c h ,  B l a c k - t h r o a t e d  Spa r -  
r o w ,  Dark-eyed Junco,  B r e w e r ' s  Spa r row [ a t  Co t ton -  
vood Creek o n l y  ] ,  White-crowned Spar row,  and 
Golden-crowned Spar row) .  These  s p e c i e s  a c c o u n t e d  
for 50-902 o f  t h e  h e i g h t  o f  s u m e r / f a l l  abundance 
peaks ( f i g .  4R and 4B). Most s i t e s  showed a  
small i n c r e a s e  i n  b i r d  numbers d u r i n g  s p r i n g  
migrat ion.  G e n e r a l l y  t h i s  peak was n o t  dominated 
by r e s i d e n t  ground g r a n i v o r e s  and was more e v i -  
dent when t h e s e  s p e c i e s  were removed ( E i g .  4 ) .  
Late E a l l l e a r l y  w i n t e r  p o p u l a t i o n s  v a r i e d  i n  t h e  
proport i o n  o f  r e s i d e n t  ground g r a n i v o r e s .  The 
White-crowned Sparrow,  a  g round  g r a n i v o r e ,  was a  
common w i n t e r  r e s i d e n t  ( f i g .  4C). However, two 
fol iage  i n s e c t i v o r e s ,  t h e  Ruby-crowned K i n g l e t  
and t he  Ye1 low-rumped Warb le r ,  F requen t  l y  were  , 
mre abundan t  t h a n  r e s i d e n t  ground g r a n i v o r e s  . 
( f i g .  4A and 4B) .  

8 
DISCUSSION 

Impor tance  of D e s e r t  R i p a r i a n  Sys tems  

The p r e s e n c e  of t r e e s  o r  a r b o r e s c e n t  s h r u b s  
In r i p a r i a n  and  n o n - r i p a r i a n  d e s e ~ e  s y s t e m s  i s  an  
Important v a r i a b l e  i n f l u e n c i n g  t h e  b r e e d i n g  a v i -  
fauna. Al though q u a n t i t a t i v e  d a t a  on v e g e t a t i o n -  
:vpe s t r u c t u r e  a r e  n o t  p r o v i d e d ,  i n c r e a s i n g  b reed-  
ing b i r d  d i v e r s i t y ,  d e n s i t y ,  and s p e c i e s  r i c h n e s s  
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F i g u r e  4.--Avian abundance  p a t t e r n s  ati. t h r e e  
p e r e n n i a l  d e s e r t  r i p a r i a n  s t u d y  s i t e s  
surveyed between November 1977 and Janua ry  
1979. Upper l i n e  on each  g raph  i n c l u d e s  a l l  
s p e c i e s ;  lower  l i n e  e x c l u d e s  s e l e c t e d  ground 
g r a n i v o r e s  ( e . g . ,  C a l i f o r n i a  Q u a i l ,  Gambel ' s  
Quai 1, Mountain Q u a i  1 ,  Chukar ,  Mourning 
Dove, House Spa r row,  House F i n c h ,  Black- 
t h r o a t e d  Spa r row,  Dark-eyed J u n c o ,  White- 
crowned Spar row,  Golden-crowned Spnrrow).  



a r e  r e l a t e d  w i t h  i n c r e a s i n g  amounts o f  t r e e s  and 
a r b o r e s c e n t  s h r u b s .  Among d e s e r t  r i p a r i a n  
v e g e t a t  i o n - t y p e s ,  c o t  tonwood/wi l low,  w i l l o w ,  and 
p a l o  ve rde / i ronwood  t y p i c a l l y  have t h e  g r e a t e s t  
o v e r s t o r y  canopy and t h u s  have  a  wide r  a v a i l a b i l -  
i t y  of  p e r c h e s ,  n e s t  s i t e s ,  and f o r a g i n g  sub- 
s t r a t e s .  These  v e g e t a t i o n - t y p e s  s u p p o r t  more . 
b r e e d i n g  s p e c i e s  a t  h i g h e r  d e n s i t i e s  and have 
h i g h e r  b r e e d i n g  s p e c i e s  d i v e r s i t i e s  . t h a n  
v e g e t a t i o n - t y p e s  w i t h  l e s s  o v e r s t o r y  ( t a b l e  2 ) .  
Cal iE 'ornia  f a n  palms s u p p l y  a  v e r t i c a l  h a b i t a t  
component b u t  do no t  have t h e  d e n s e  canopy p rov id -  
ed by t r e e s  and  a r b o r e s c e n t  s h r u b s .  To a  l e s s e r  
d e g r e e ,  d e s e r t  s c r u b  wi th  o v e r s t o r y ,  dominated by 
J o s h u a  t r e e  o r  o c o t i l l o ,  a l s o  h a s  a-  v e r t i c a l  com- 
p o n e n t ,  bu t  l a c k s  much o f  t h e  s t r u c t u r a l  complex- 
i t y  t h a t  p r o v i d e s  f o r a g i n g  and n e s t i n g  s u b s t r a t e . .  

O v e r s t o r y  canopy is  a l s o  i m p o r t a n t  i n  non- 
r i p a r i a n  d e s e r t  v e g e t a t i o n - t y p e s  d u r i n g  t h e  b reed-  
i n g  s e a s o n .  O v e r s t o r y  v e g e t a t i o n  d e c r e a s e s  i n  
amount Erom d e s e r t  woodland t o  d e s e r t  s c r u b  w i t h  
o v e r s t o r y  t o  d e s e r t  s c r u b .  The number o f  b reed -  
i n g  s p e c i e s  and t h e i r  d e n s i t y  and d i v e r s i t y  
d e c l i n e  i n  a  s i m i l a r  manner ( t a b l e  2) .  

During t h e  w i n t e r ,  b i r d s  a r e  l e s s  dependen t  
on  t r e e s  and a r b o r e s c e n t  s h r u b s  f o r  p e r c h i n g  and 
n e s t i n g .  A t  t h a t  t i m e ,  d e n s i t y ,  d i v e r s i t y ,  and 
s p e c i e s  r i c h n e s s  i n  r i p a r i a n  and n o n - r i p a r i a n  
sys t ems  a r e  no t  a s  w e l l  c o r r e l a t e d  wi th  p r e s e n c e  
o r  a b s e n c e  of  o v e r s t o r y  canopy.  An1o11g r i p a r i a n  
v e g e t a t  i o n - t y p e s ,  palm had t h e  h i g h e s t  b i r d  dcn- 
s i t i e s  i n  w i n t e r ;  s p e c i e s  r i c h n e s s  v a l u e s  t h e r e  
were  comparab le  t o  c o t  tonwood/wi l l ow and exceeded  
a l l  o t h e r  d e s e r t  v e g e t a t i o n - t y p e s .  T h i s  o b s e r v a -  
t i o n  may be e x p l a i n e d  by t h e  f a c t  t h a t  C a l i f o r n i a  
f a n  palms a r e  r e s t r i c t e d  t o  t h e  Co lo rado  D e s e r t ,  
which is warmer i n  t h e  w i n t e r  t h a n  t h e  Mojave and 
G r e a t  B a s i n  d e s e r t s .  Among n o n - r i p a r i a n  

, v e ~ e t a t i o n - t y p e s ,  d e s e r t  woodland and d e s e r t  
s c r u b  w i t h  o v e r s t o r y  s u p p o r t e d  n e a r l y  e q u a l  
numbers o f  s p e c i e s ;  b i r d  d e n s i t i e s  i n  d e s e r t  
s c r u b  exceeded  d e s e r t  s c r u b  w i t h  o v e r s t o r y .  

I n  a d d i t i o n  t o  t h e  f r e q u e n t  p r e s e n c e  o f  
t r e e s  o r  a r b o r e s c e n t  s h r u b s ,  r i p a r i a n  c o n d i t i o n s  
g e n e r a l l y  r e s u l t  i n  a  t o t a l  v e g e t a t i o n  t h a t  i s  
d e n s e r  t h a n  t h a t  found i n  n o n - r i p a r i a n  d e s e r t  
a r e a s .  T h i s  d e n s e r  v e g e t a t i o n  c o n t r i b u t e s  t o  t h e  
h i g h e r  b i r d  d e n s i t i e s  found i n  d e s e r t  r i p a r i a n  
sys t ems  d u r i n g  b r e e d i n g  and w i n t e r  s eason?  by 
augment ing t h e  Food and c o v e r  p r o v i d e d  by t r e e s  
and a r b o r e s c e n t  s h r u b s .  

S u r f a c e  w a t e r  i s  a l s o  an  i m p o r t a n t  h a b i t a t  
component i n f l u e n c i n g  b i r d  u s e ,  e s p e c i a l l y  d u r i n g  
t h e  summer m n t h s .  Smyth and Coulombe (1971)  
have  shown t h a t  g r a n i v o r o u s  b i r d s ,  i n c l u d i n g  Gam- 
b e 1  ' s  Q u a i l ,  Mourning Dove, White-winged Dove, 
House F i n c h ,  and Black- t f i roated Sparrow,  d r a n k  
r e g u l a r l y  a t  Upper C a r r i z o  S p r i n g  i n  t h e  S a n t a  
Rosa Mountains  o f  s o u t h e r n  C a l i f o r n i a .  I n s e c t i -  
vo rous  and  f r u g i v o r o u s  b i r d s  were s e e n  d r i n k i n g  
l e s s  r e g u l a r l y  o r  not  a t  a l l .  Our s t u d y  found 
t h a t  13  s p e c i e s  o f  summer, w i n t e r ,  o r  year- round 
r e s i d e n t  grbund g r a n i v o r e s  a c c o u n t e d  f o r  a  l a r g e  
m a j o r i t y  o f  b i r d s  s e e n  a t  15 p e r e n n i a l  r i p a r i a n  

a r e a s  ( f i g .  4 ) .  Nine o f  t h e s e  s p e c i e s  were  pre- 
s e n t  d u r i n g  t h e  summer, b u t  o n l y  two (House Spar- 
row and House F i n c h )  n e s t e d  a lmos t  e x c l u s i v e l y  i ! ~  
r i p a r i a n  v e g e t a t i o n .  The r e s t  o f  t h e s e  bird.; 
presumably were drawn t o  t h e  s p r i n g  l a r g e l y  fo r  
w a t e r  d u r i n g  t h e  h o t ,  d r y  summer months.  

The impor t ance  o f  d e s e r t  r i p a r i a n  systems to 
b i r d s  is n o t  l i m i t e d  t o  l a r g e  s i t e s .  Re la t ive ly  
s m a l l  s i t e s  a r e  used by many s p e c i e s  ovnr  the 
c o u r s e  o f  a  y e a r  ( f i g .  1); t h i s  is especially 
t r u e  f o r  s i t e s  w i t h  t r e e  o v e r s t o r y .  Smal l  s i t e s  
w i t h  t r e e  o v e r s t o r y  g e n e r a l l y  s u p p o r t  m r e  breed- 
i n g  s p e c i e s  t h a n  s i t e s  w i t h  s h r u b  v e g e t a t i o n  only 
( f i g .  2 ) .  However, t h e  number o f  breeding 
s p e c i e s  does  not  show t h e  corre l -&ion w i t h  pl.. 
s i z e  found f o r  t o t a l  number o f  si&s$%-fig.  1 ) .  
Cottonwood S p r i n g ,  t h e  s m a l l e s t  s i te  w i t h  over- 
s t o r y  v e g e t a t i o n ,  a lmos t  c o m p l e t e l y  l a c k e d  shrub 
c o v e r  under  i t s  t h r e e  co t tonwoods  and supported 
Fewer b r e e d i n g  s p e c i e s  t h a n  any o t h e r  s i t e .  How- 
e v e r ,  Horse  Th ie f  S p r i n g s ,  t h e  n e x t  l a r g e r  s i t e  
w i t h  o v e r s t o r y ,  had numerous l a r g e  cottonwoods 
and p a t c h e s  o f  t a l l  dense  s h r u b s .  I t  supportec 
among t h e  h i g h e s t  numbers o f  b r e e d i n g  b i r d s .  

Smal'l s i t e s  a l s o  c a n  s u p p o r t  l a r g e  numbers 
o f  i n d i v i d u a l s .  The Cottonwood Creek s i t e  i: 
a p p r o x i m a t e l y  f i v e  t i m e s  l a r g e r  t h a n  Horse Thiel 
S p r i n g s  ( t a b l e  1 ) .  However, Horse  T h i e f  Spring: 
s ~ ~ p p o r t r d  n~lmbcrs  o f  b i r d s  comparab le  t o  Cot ton- 
wood Crtkck d u r i n g  s p r i n g  and w i n t e r  and c o o r i d e r -  
a b l y  rnore i n  summer and f a l l  ( f i g .  4 ) .  Local 
f a c t o r s  i n c l u d i n g  s u r r o u n d i n g  h a b i t a t ,  geographic 
l o c a t i o n ,  t opography ,  and a v a i l a b i l i t y  o f  watel 
i n  a d j a c e n t  a r e a s  may e x p l a i n  why some s i t e :  
s u p p o r t  more b i r d s  t h a n  would be  e x p e c t e d  consid-  
e r i n g  s i z e  a l o n e .  

The s p e c i e s  c o m p o s i t i o n  o f  b i r d  populations 
i n  d e s e r t  r i p a r i a n  sys t ems  is  e x t r e m e l y  dynamic. 
T h i s  is  r e f l e c t e d  i n  t h e  s p e c i e s  r i c h n e s s  pat. 
t e r n s  i l l u s t r a t e d  i n  f i g u r e  3. The t y p i c a l  pat. 
t e r n  h a s  peaks  i n  s p r i n g  and f a l l  w i t h  lows i r  
summer and w i n t e r .  R e l a t i v e l y  few s p e c i e s  arc 
r e s i d e n t  i n  d e s e r t  r i p a r i a n  s y s t e m s ;  most arc 
e i t h e r  t r a n s i e n t s ,  m i g r a n t s ,  o r  v a g r a n t s  ( t ah l t  
4 Breed ing  s p e c i e s  t y p i c a l l y  a r e  p r e s e n t  on11 
d u r i n g  t h e  s p r i n g  when food and w a t e r  a r e  mosl 
a v a i l a b l e  and t e m p e r a t u r e s  a r e  r e l a t i v e l y  mild. 
However, t h e  peak i n  number o f  i n d i v i d u a l s  Ere- 
q u e n t l y  i s  composed of  r e l a t i v e l y  few specie :  
f i g .  4 .  At n i n e  o f  15 s i t e s ,  sampled b'iweekly 
peak abundance p receded  peak s p e c i e s  by approxi .  
m a t e l y  one  month. 

E x p l a n a t i o n s  f o r  v a r i a t i o n s  i n  s p e c i e s  r ich .  
n e s s  p a t t e r n s  ( f i g .  3, t a b l e  4 )  must be t e n t a t i v t  
s i n c e  t h e y  a r e  based on  t h e  d a t a  f o r  o n e  yea1 
c o l l e c t e d  a t  b iweekly  i n t e r v a l s .  Four  of  fivc 
s i t e s  w i t h  lower  s p e c i e s  r i c h n e s s  i n  t h e  sp r in j  
t h a n  i n  t h e  l a t e  s u m e r / f a l l  were  a t  high, 
e l e v a t i o n  montane l o c a t i o n s .  These  s i t e s  remail 
c o l d e r  and l e s s  p r o d u c t i v e  l a t e r  i n  t h e  sp r ing  
and may be c o o l e r  and more m i s t ,  and supporl 
food l o n g e r  than  lower  e l e v a t i o n  and v a l l e y  s i t e !  
i n  t h e  l a t e  summer / f a l l .  These  r e a s o n s  coulc 
e x p l a i n  t h e  obse rved  p a t t e r n .  However, two high. 



e l e v a t i o n  m n t a n e  s i t e s ,  Cot tonwood Creek and 
Dove S p r i n g ,  had  t h e  h i g h e s t  s p e c i e s  r i c h n e s s  i n  
the s p r i n g  and d e c l i n e d  th roughou t  t h e  y e a r  t o  
u i n t e r  lows.  The r e a s o n s  Eor t h i s  p a t t e r n  a r e  
l e s s  o b v i o u s ,  e s p e c i a l l y  s i n c e  t h e  number of  
#migrant s p e c i e s  r e c o r d e d  a t  each s i t e  was, n e a r l y  
the same i n  s p r i n g  and f a l l  ( t a b l e  4 ) .  I r o n  Moun- 
t a i n  Pumping S t a t i o n ,  a  l o w - e l e v a t i o n  v a 1  l e y  
s i t e ,  a l s o  showed a  low s p r i n g  peak r e l a t i v e  t o  
the f a l l .  However, t h i s  s i t e  had an e x t r e m e l y  
high f a l l  p e a k  which may have been due t o  
migrants  b e i n g  a t t r a c t e d  t o  t h i s  l a r g e ,  h i g h l y  
v i s i b l e  s i t e  f o r  food  and w a t e r .  

Medium t o  l a r g e  s i t e s  i n  v a l l e y s  and low- 
e l e v a t i o n  m n t a n e  s i t e s  had n e a r l y  e q u a l  speci 'es 
r i c h n e s s  peaks  i n  l a t e  s u m n e r / f a l l  and s p r i n g .  
Small ,  l o w - e l e v a t i o n  s i t e s  s i t u a t e d  i n  v a l l e y s  
had h i g h  s p r i n g  peaks  and r e l a t i v e l y  low f a l l  
s p e c i e s  r i c h n e s s  peaks .  Low s p e c i e s  r i c h n e s s  i n  
the l a t e  s u m m e r / f a l l  may have  been due t o  l a c k  of  
r e s o u r c e s  a t  v e r y  s m a l l ,  h o t  s i t e s  and lower  
p r o b a b i l i t y  t h a t  m i g r a t i n g  b i r d s  c o u l d  f i n d  t h e s e  
oases.  E l e v a t i o n ,  s i z e ,  and v i s i b i l i t y  a p p e a r  t o  
be v a r i a b l e s  a f f e c t i n g  t h e  number o f  b i r d  s p e c i e s  
us ing d e s e r t  r i p a r i a n  sys t ems  d u r i n g  m i g r a t i o n .  

I n  t h e  b r e e d i n g  s e a s o n ,  more v i s i t i n g  
s p e c i e s  a r e  found i n  d e s e r t  r i p a r i a n  s y s t e m s  t h a n  
in c i s m o n t a n e  r i p a r i a n  sys t ems  ( t a b l e  2). T h i s  
p a t t e r n  p r o b a b l y  i s  due t o  t h e  i s o l a t e d  n a t u r e  o f  
d e s e r t  r i p a r i a n  s i t e s  and t h e  r e l a t i v e  u n s u i t -  
a b i l i t y  o f  a d j a c e n t  d e s e r t  a r e a s  f o r  many b i r d s .  
Water, c o v e r ,  and food u s u a l l y  a r e  m r e  a v a i l a b l e  
in  a r e a s  s u r r o u n d i n g  c i smon tane  s i t e s  t h a n  t h o s e  
su r round ing  d e s e r t  r i p a r i a n  s i t e s  . I n  t h e  
d e s e r t ,  many s p e c i e s  found i n  a d j a c e n t  a r e a s  must 
v i s i t  r i p a r i a n  s i t e s .  I n  a d d i t i o n ,  most s t u d i e s  
oE b i r d s  a t  d e s e r t  r i p a r i a n  s i t e s  c e n s u s  t h e  
e n t i r e  v e g e t a t i o n  a t  t h e  s i t e .  I n  c i s m o n t a n e  
l o c a t i o n s ,  t h e  r i p a r i a n  v e g e t a t i o n  f r e q u e n t l y  is  
more w i d e l y  d i s t r i b u t e d ;  s t u d y  p l o t s  u s u a l l y  
inc lude  o n l y  p a r t  o f  t h e  a v a i l a b l e  v e g e t a t i o n .  
T h e r e f o r e , .  a  g r e a t e r  p e r c e n t a g e  oE t h e  s p e c i e s  
u t i l i z i n g  r i p a r i a n  v e g e t a t i o n  may be c e n s u s e d  a t  
d e s e r t  s i t e s  t h a n  a t  c i smon tane  s i t e s  a t  any 
given t i m e .  

Management Implications 

R i p a r i a n  s y s t e m s  a s s o c i a t e d  w i t h  permanent  
water a r e  v e r y  l i m i t e d  i n  t h e  d e s e r t .  However, 
washes,  which a r e  i n c l u d e d  i n  t h e  p r e c e d i n g  a n a l y -  
s i s ,  a r e  more numerous.  As we and o t h e r s  have  
shown, r i p a r i a n  h a b i t a t s  p l a y  a  v i t a l  r o l e  i n  t h e  

4 d e s e r t  e c o s y s t e m  by p r o v i d i n g  w a t e r ,  f o o d ,  and 
cover f o r  r e s i d e n t  and t r a n s i e n t  r i p a r i a n  b i r d s ,  
m i g r a t i n g  b i r d s ,  and n o n - r i p a r i a n  b i r d s ,  s u c h  a s  
q u a i l  and doves .  

T h e r e  a r e ,  i n  a d d i t i o n  t o  t h e  -&ntensive u s e  
made o f  t h e s e  h i g h - v a l u e ,  l ow-quan t i ty  d e s e r t  
r i p a r i a n  s y s t e m s  by w i l d l i f e ,  numerous common 
h i g h - i n t e n s i t y  n o n - w i l d l i f e  u s e s .  For example ,  
l i v e s t o c k  and f e r a l  b u r r o s  o f t e n  c o n g r e g a t e  o r  
l i n g e r  in r i p a r i a n  h a b i t a t s  t o  t a k e  a d v a n t a g e  of  
shade,  f o r a g e ,  and d t i n k i n g  w a t e r .  R e c r e a t i o n -  
i s t s  a r e  a t t r a c t e d  t o  r i p a r i a n  s y s t e m s  i n  t h e  

d e s e r t  by t h e  s h a d e  and h i g h  v i s u a l  q u a l i t y .  
Washes a r e  used  a s  v e h i c u l a r  t h o r o u g h f a r e s  be- 
c a u s e  they  l a c k  ma jo r  o b s t a c l e s .  - Mining o p e r a -  
t i o n s  f r e q u e n t l y  u s e  t h e  w a t e r  a s s o c i a t e d  w i t h  
r i p a r i a n  s y s t e m s  i n  min ing  o r  m i n e r a l  p r o c e s s i n g .  
They a r e  a l s o  f o c a l  p o i n t s  o f  c u l t u r a l  r e -  
s o u r c e s ,  s u c h  a s  h i s t o r i c  and n a t i v e  American 
s i t e s .  

Many o f  t h e s e  u s e s  a r e  p o t e n t i a l l y  i n  con- 
f l i c t  w i t h  w i l d l i t 6  o r  ma in tenance  of t h e  r i p a r -  
i a n  community. R i p a r i a n  sys t ems  a r e  g e n e r a l l y  
r e c o g n i z e d  a s  v i t a i  t o  d e s e r t  r e s i d e n t  and 
m i g r a n t  b i r d s .  U n d e r s t a n d i n g  t h e  impor t ance  o f  
r i p a r i a n  s y s t e m s  is  v i t a l  t o  l a n d  managers a s  
they  a t t e m p t  t o  r e s o l v e  u s e  c o n f l i c t s .  Resolu-  
t i o n  o f  t h e s e  c o n f l i c t s  s h o u l d  t a k e  i n t o  c o n s i d -  
e r a t i o n  t h e  b r e a d t h  o f  r e s o u r c e s  which a r e  c r i t i -  
c a l  t o  b i r d s .  Among t h e s e  a r e  t h e  a v a i l a b i l i t y  o f  
s u r f a c e  w a t e r  and t h e  p r e s e n c e  o f  a  t r e e  o v e r -  
s t o r y  and d e n s e  g roundcover .  P rope r  management 
shou ld  be aimed a t  m a i n t a i n i n g  o r  enhanc ing  a l l  
of t h e  i n d i v i d u a l  components making up t h e  r i p a r -  
i a n  zone.  

The g e o g r a p h i c  d i s t r i b u t i o n  of  r i p a r i a n  
sys t ems  s h o u l d  a l s o  be t a k e n  i n t o  accoun t  when 
a s s e s s i n g  c o n f l i c t s .  S p e c i e s  such a s  Brown Tow- 
hee  and L a z u l i  Bun t ing  b r e e d  o n l y  i n  r i p a r i a n  
v e g e t a t i o n  i n  t h e  Mojave and G r e a t  Bas in  d e s e r t s .  I 

O t h e r s ,  i n c l u d i n g  V e r d i n ,  A b e r t ' s  Towhee, and 
B l a c k - t a i l e d  G n a t c a t c h e r ,  g e n e r a l l y  a r e  r e s t r i c t -  
ed t o  r i p a r i a n  s y s t e m s  i n  t h e  Co lo rado  D e s e r t .  
An a d e q u a t e  d i s t r i b u t i o n  of  well-managed r i p a r i a n  
s y s t e m s ,  is  e s s e n t i a l ,  e s p e c i a l l y  t o  t h e  ma in te -  
nance of s p e c i e s  w i t h  l i m i t e d  d i s t r i b u t i o n s  i n  
t h e  C a l i f o r n i a  d e s e r t s .  

R e s u l t s  from b iweek ly  s u r v e y s  i n d i c a t e  t h a t  
l a t e  December and e a r l y  J a n u a r y  i s  t h e  t ime  of  
lowest  s p e c i e s  r i c h n e s s  ( f i g .  3 )  and b i r d  abun- 
dance ( f i g .  4 )  a t  d e s e r t  r i p a r i a n  s i t e s .  Win te r  
b i r d - p o p u l a t i o n  s t u d i e s  conduc ted  p r i m a r i l y  i n  
J a n u a r y  and F e b r u a r y  show t h a t  midwin te r  t o  l a t e  
w i n t e r  s p e c i e s  r i c h n e s s  and abundance is  h i g h e r .  
Thus,  i f  it is  n e c e s s a r y  t o  c r e a t e  a  d i s t u r b a n c e  
such a s  b u i l d i n g  a f e n c e  o r  i n s t a l l i n g  a  manage- 
ment f a c i l i t y ,  c o n s t r u c t i o n  d u r i n g  l a t e  December 
and e a r l y  J a n u a r y  i s  l i k e l y  t o  have less o f  an  
impact t h a n  a t  o t h e r  t i m e s .  Of c o u r s e ,  a c t i v i -  

F t i e s  which damage h a b i t a t  w i l l  be h a r m f u l  t o  
. b i r d s  r e g a r d l e s s  o f  t h e  s e a s o n .  

Human development  and a r t i f i c i a l  h a b i t a t s  
can be  b e n e f i c i a l  t o  t h e  a v i f a u n a .  R e s u l t s  o f  b i -  
weekly s u r v e y s  ( t a b l e  4 )  show t h a t  t h e  two s i t e s  
wi th  t h e  h i g h e s t  o v e r a l l  s p e c i e s  o c c u r r e n c e  (Old 
Woman S p r i n g s  and I r o n  Mountain Pumping S t a t i o n )  
a r e  t o  a  l a r g e  d e g r e e  man-made sys t ems .  O ld  Woman 
S p r i n g s  (122 s p e c i e s  r e c o r d e d )  i n c l u d e s  a  r e s e r -  
v o i r ,  r e s i d e n c e s ,  g a r d e n s ,  and o rnamen ta l  t r e e s  
mixed wi th  n a t i v e  v e g e t a t i o n .  I r o n  Mountain Pump- 
i n g  S t a t i o n  (121 s p e c i e s  r e c o r d e d )  i s  an  e n t i r e l y  
a r t i f i c i a l  s i t e  w i t h  r e s i d e n t i a l  a r e a s ,  p a r k s ,  
and a  r e s e r v o i r .  These  two s i t e s  were  a l s o  
e s p e c i a l l y  h igh  i n  number of  year-round r e s i d e n t ,  
f a l l  m i g r a n t ,  and v a g r a n t  s p e c i e s .  I n  a d d i t i o n  
t o  t h e i r  s t r u c t u r a l  d i v e r s i t y ,  w i t h  t a l l  t r e e s ,  
b u i l d i n g s ,  d e n s e  s h r u b b e r y ,  and open w a t e r ,  t h e s e  



si tes were e x c e p t i o n a l l y  l a r g e  (36.4 ha.  and 24.8 
ha.  r e s p e c t i v e l y ) .  T h e i r  low e l e v a t i o n  (975 m. 
and 290 m. r e s p e c t i v e l y )  made bo th  s i t c s  condu- 
c i v e  t o  w i n t e r  r e s i d e n t s  and w i n t e r  t r a n s i e n t s .  
Thus,  i f  p r o p e r l y  mixed with  n a t i v e  v e g e t a t i o n ,  
a r t i f i c i a l  components can  c r e a t e  s t ' ruc:ural  d i v e r -  
s i t y  and p rov ide  n e s t  and perch s i t e s  o t n e r w i s e  
not  a v a i l a b l e .  

There  a r e  a  few s i t e s  i n  t h e  d e s e r t  which 
a r e  u n u s u a l l y  r i c h  i n  b i r d  s p e c i e s .  These f r e -  
q u e n t l y  become f o c a l  p o i n t s  f o r  b i r d w a t c h e r s  
(e.g.,  Morongo V a l l e y ,  Furnace Creek Ranch). 
Such s i t e s  a r e  normal ly  l a r g e  and d i v e r s e  and 
suppor t  a  s u b s t a n t i a l  t r e e  o v e r s t o r y .  However, 
a s  knowledge of t h e s e  s i t e s  i n c r e a s e s ,  t h e  impor- 
t a n c e  of  s m a l l e r ,  l e s s  well-known r i p a r i a n  s i t e s  
can become obscured.  Large si tes have s p e c i a l  
management s i g n i f i c a n c e  not  o n l y  f o r  t h e  r a r i t y  
of  some of  t h e  b i r d s  found i n  them bu t  a l s o  f o r  
tha  h i g h  l e v e l  o f  p u b l i c  i n t e r e s t  i n  t h e i r  i n t e -  
g r i t y .  However, t h e s e  s i t e s  and t h e i r  c o n t r i b u -  
t i o n s  s h o u l d  not overshadow t h e  importance of 
numerous o t h e r  r i p a r i a n  s i t e s  and the  c o n t r i b u -  
t i o n  t h e y  make t o  s u p p o r t i n g  t h e  d e s e r t  a v i f a u n a .  
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