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a INTRODUCTION 

The development of a l t e r n a t e  energy technologies has  long been a goal 

of the  Southern Ca l i fo rn ia  Edison (SCE). These technologies--wind, s o l a r ,  

and geothermal--have been planned f o r  s p e c i f i c  a r e a s  i n  southern Cal i fornia .  

The development of these  energy resources,  e spec ia l ly  wind and s o l a r ,  r e q u i r e  

t h e  use of extensive land a reas .  A l a r g e  s c a l e  wind energy development i s  

planned f o r  t h e  San Gorgonio Pass and Coachella Valley a r e a s  of Rivers ide  

County (Figure 1). This development may encompass as -  much as 186 km2 and 

could involve t h e  i n s t a l l a t i o n  of up t o  32,000 wind t u r b i n e  genera tors  (WTG) 

(Wagstaff and Brady 1982). Along wi th  SCE's goal  t o  develop and d i s t r i b u t e  

1 a l t e r n a t e  energy resources ,  t h e r e  is a commitment t o  p r o t e c t  t h e  environ- 

ment i n  r e l a t i o n  t o  each energy-related development. Therefore,  t h i s  envi- 

I ronmental concern by SCE prompted an i n v e s t i g a t i o n  of t h e  b i o l o g i c a l  impact 

of wind energy development i n  t h e  San Gorgonio Pass and Coachella Valley. 

I n  1979, SCE funded a study t o  gather  base l ine  information t o  gain a 

b e t t e r  understanding of t h e  dynamics of migratory and r e s i d e n t  b i r d  u t i l i -  

I za t ion  of t h e  San Gorgonio Pass and adjacent  d e s e r t  a reas .  This w a s  i n i t i -  

a t e d  because of t h e  h igh ly  land consumptive na tu re  of wind energy development 

;I which could a f f e c t  c r i t i c a l  migratory and r e s i d e n t  b i r d  h a b i t a t s .  Other 
+ 

concerns with t h i s  new technology a r e  whether WTG's could i n t e r f e r e  with 

seasonal  movements of migratory b i r d s ,  t h e i r  ecology and/or behavior,  and 

I possibly r e s u l t  i n  s i g n i f i c a n t  b i r d  deaths due t o  c o l l i s i o n s ,  
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Bird d i s t r i b u t i o n  of southern Ca l i fo rn ia ,  i n  genera l ,  has  been thor- 

oughly ex5mined by both Grinnel l  and Mi l l e r  (1944) and Gar re t t  and Dunn 

(1981). However, the  d e t a i l s  of species  d i s t r i b u t i o n ,  migrat ion,  and 

population d e n s i t i e s  along with h a b i t a t  u t i l i z a t i o n  a r e  poorly documented. 

Spec i f i c  loca t ions ,  such as the  San Gorgonio Pass-Coachella Valley region,  

a r e  e s s e n t i a l l y  unknown. While some anecdotal  s i g h t i n g s  of b i r d s  i n  t h i s  

region have been made over t h e  years ,  p r i o r  t o  t h i s  s tudy,  no systematic 

survey has  been conducted. 

H i s t o r i c a l l y ,  severa l  o r n i t h o l o g i s t s  pos tula ted  on b i r d  migrat ion 

and usage i n  t h e  Ca l i fo rn ia  dese r t s .  Miller (1951) noted "each year  

ac ross  t h e  d e s e r t s  of t h e  lower Colorado River bas in  of t h e  southwestern 

United S t a t e s  and northwestern Mexico move g r e a t  numbers of migrant b i r d s ,  

passing between t h e i r  mesic o r  even humid and cool  breeding grounds and 

t h e  wintering ranges i n  t h e  mountains o r  mesic areas of t h e  mainland of 

Mexico." J e h l  (1977) s t a t e s  migrants wintering i n  Baja Ca l i fo rn ia  pass  

through t h e  d e s e r t  a r e a s  t o  breeding a r e a s  i n  'the Great Basin and beyond. 

Shorebirds and waterbi rds  t h a t  winter  along t h e  P a c i f i c  Coast of Ca l i fo rn ia  

o r  Mexico, o r  a t  t h e  Sal ton Sea, c r o s s  t h e  a r e a  i n  s e v e r a l  d i r e c t i o n s  while 

re turning t o  inland breeding colonies  i n  t h e  c e n t r a l  United S t a t e s  and 

p r a i r i e  provinces of Canada. The most extreme of these  t rans-deser t  move- 

ments r equ i res  a f l i g h t  of 804-1,126 km (500-700 miles)  ac ross  t e r r a i n  t h a t  

i s  l a r g e l y  unsu i t ab le  f o r  t h e  su rv iva l  of most spec ies .  And i n  f a l l ,  es- 

pec ia l ly ,  the  movement is  made a l l  t h e  more r igorous  by h o t  and dry condi- 

t i o n s  of t h a t . p e r i o d .  The r o u t e  t h a t  J e h l  r e f e r s  t o  is  t h e  region between 

t h e  P a c i f i c  s lope (west of t h e  t r ansverse  range) and t h e  highland of west 

Mexico i n  t h e  S t a t e  of Sonora. 



Lying between these  two l o c a l i t i e s  are two regions ,  t h e  San Gorgonio 

Pass and Coachella Valley,  which have been i d e n t i f i e d  a s  major r o u t e s  of 
I 

migration. Howell (1923) considered t h a t  t h e  shores  of t h e  Sa l ton  Sea I 
basin  provided leading l i n e s  f o r  migrants  northward t o  t h e  Coachella 

Valley. Small (1975) pos tula ted  t h a t ,  of t h e  f i v e  C a l i f o r n i a  d e s e r t s s  

t h e  Colorado Desert (Coachella Valley and Imperial  Valley) f i g u r e s  most 

importantly i n  t h e  spr ing migratory p a t t e r n s  of b i r d s  i n t o  C a l i f o r n i a  
1 

from Mexico. 

The in f luence  of topography on migrants  has  a l s o  been considered by 

Mi l l e r  (1951) i n  h i s  review of "Avian flyways of Western A m e r i c a . "  H e  

- d i s c u s s e s  t h e  importance and e f f e c t s  of topography, e s p e c i a l l y  f a u l t  l i n e s  

and mountainpasses, i n  d i r e c t i n g  migrat ion.  He a l s o  considered t h e  r o u t e  I 
from t h e  Gulf of C a l i f o r n i a  through t h e  Coachella Valley and San Gorgonio 

Pass t o  be  t h e  major r o u t e  of b i r d s  cross ing t h e  d e s e r t .  I 
- 

With these  h i s t o r i c  pe r spec t ives  def%ned, rzsearch i n  t h e  San Gorgonio 

Pass and Coachella Valley w a s  i n i t i a t e d  i n  March 1979 and continued f o r  four  I 
d i u r n a l  migratory per iods  (spring and f a l l  1979 and sp r ing  and f a l l  1980). 

The spr ing 1979 f i e l d  season was considered pre l iminary  i n  n a t u r e  and in- I 
volved study site and methodology evaluat ions .  These d a t a  from t h e  sp r ing  I 
1979 season, al though no t  i n t e r p r e t e d  i n  t h i s  r e p o r t ,  c l e a r l y  ind ica ted  t h e  

need f o r  a more ex tens ive  b i o l o g i c a l  s tudy of t h e  region;  the re fo re ,  w e  I 
conducted more sys temat ic  s t u d i e s  i n  f a l l  1979 and sp r ing  and f a l l  1980. 

I 



The object ives  of t h i s  s tudy were to: 

1. Col lec t  base l ine  information on t h e  ex ten t  of use  of migratory 

and res iden t  b i r d s  within and adjacent  t o  t h e  wind resource 

study a rea  (WRSA) . 
2. Determine and evaluate  seasonal  t r ends  i n  sp r ing  and f a l l  b i r d  

migration. 

1 

3.  Obtain da ta  on h a b i t a t  u t i l i z a t i o n  and i d e n t i f y  high-use a r e a s  

wi th in  o r  nea r  t h e  WRSA. 

4. Complement f u r t h e r  nocturnal  avian  s t u d i e s  with a base l ine  d a t a  

set of d i u r n a l  observation of species  compositions and numbers 

of migrant b i r d s .  

5 .  Develop recommendations f o r  mi t iga t ing  t h e  p o t e n t i a l  e f f e c t s  of 

t h e  WTG park on migratory and r e s i d e n t  b i r d s .  



STUDY MAPEA 

Locat ion  

This study w a s  conducted i n  nor thern  Rivers ide  County and southern 

San Bernardino County. The a r e a  extends from palm Springs on t h e  south 

t o  Joshua Tree National  Monument and Morongo Valley o n t h e n o r t h .  The a rea  

begin; e a s t  of Redlands and runs through t h e  San Gorgonio Pass t o  the  

nor th  shore  of t h e  Sa l ton  Sea a t  t h e  southern  end of t h e  Coachella Valley, 

covering an a r e a  of approximately 5,200 km2. Only s p e c i f i c  sites wi th in  

t h i s  a r e a  have been s tudied.  The a r e a  encompasses por t ions  of t h e  Colorado 

.Deser t ,  southern Mojave Deser t ,  and i n t e r i o r  v a l l e y  and f o o t h i l l  a r e a s  of 

t h e  San Bernardino and San J a c i n t o  Mountains (Figure 2, Table 1). 

The San Gorgonio Pass  is formed by t h e  San Bernardino Mountains 

(3,350 m) t o  t h e  nor th  and t h e  San J a c i n t o  ~ o u n t a i n s  (3,050 m) t o  t h e  south.  

The e l e v a t i o n  of t h e  f l o o r  of t h e  pass  i s  approximately 365 m, decreasing 

from w e s t  t o  e a s t .  The east-west l y i n g  San Gorgonio Pass is  narrow (ap- 

proximately 5 km i n  width) and connects t h e  c o a s t a l  region of southern 

C a l i f o r n i a  wi th  t h e  Colorado Deser t ,  one of t h e  h o t t e s t  and d r i e s t  d e s e r t s  

of North America. This  v a s t  and a r i d  a r e a  extends from t h e  Coachella 

Valley and Sal ton Sea eastward. The Coachella Valley is  loca ted  t o  t h e  

e a s t  of t h e  San Gorgonio Pass,  between t h e  L i t t l e  San Bernardino Mountains 

(1,220m)to t h e  nor theas t  and t h e  San J a c i n t o  and Santa Rosa Mountains 

(1,980 m) t o  t h e  southwest. The e l e v a t i o n  of t h e  Coachella Valley v a r i e s  

from 300 m where i t  m e e t s  t h e  San Gorgonio Pass a t  i t s  northwest end t o  

70 m below sea  l e v e l  a t  t h e  nor th  shore  of t h e  Sa l ton  Sea (Figure 2 ) .  



North of the Coachella Valley, and within the Little San Bernardino 

Mountains, is Joshua Tree National Konument which encompasses a mountain 

system that extends southeastward from Morongo 'Valley '(787 m) and Yucca 

Valley (993 m) at the eastern face of the San Bernardino Mountains. The 

Little San Bernardino Mountains form a complex divide between the low- 

lying environments of the Colorado Desert and the moderately high basins 

and sinks of the Mojave Desert to the north. 
1 





Table 1, 

KEY TO STUDY SITES LISTED IN FIGURE 2 

1. San Timoteo Canyon 

Banning Canyon 

Millard Canyon and Kitching Peak 

Cabazon 

1-10 Rest Stop (Whitewater) 

Valley Hi Park 

Twin Pines Ranch 

Snow Creek Canyon 

Chino Canyon 

Andreas and Palm Canyon 

Devers Wind Turbine Site 

Willow Hole 

Whitewater Canyon 

Whitewater Settling ~onds/mes~uite thicket 

Mission Creek 

Morongo Valley 

Yucca Valley 

Joshua Tree National Monument 

19. Thousand Palms Oasis 

20. Pushawalla 

21. Ave. 66 a d  Tyler Street 

22. Whitewater Delta (North end Salton Sea) 

23. Northwest Salton Sea 



Weather and Climate 

The climate of t h i s  region a l t e r n a t e s  between mild win te r s  and h o t ,  

dry summers. The c l imate  of most of t h e  study a r e a  i s  s t rong ly  a f f e c t e d  

by t h e  r a i n  shadow c a s t  by t h e  San Jacinto  and Santa Rosa Mountains. 

The major i ty  of inland winter  s t o m s  from t h e  P a c i f i c  a r e  blocked by these  

mountains, thereby c r e a t i n g  a genera l ly  a r i d  c l imate .  

Desert  condi t ions  p r e v a i l  i n  t h e  San Gorgonio Pass ,  Coachella Valley, 

and southern Mojave, wi th  high temperatures and low r a i n f a l l .  The reg ion ' s  

a r i d  c l imate  changes dramat ica l ly  with an inc rease  i n  e leva t ion .  From t h e  

f l o o r  of t h e  Coachella Valley t o  t h e  upper reaches of M t .  San J a c i n t o  o r  

M t .  San Gorgonio, the  c l ima te  is  temperate--warm summers a l t e r n a t e  with 

cold ,  snowy winters .  During t h e  spr ing period when v a l l e y  temperatures a r e  

mild, it i s  not  uncommon t o  have snow f a l l i n g  i n  t h e  mountain f o o t h i l l s .  

Because of t h e  complexity of weather condi t ions  i n  r e l a t i o n  t o  e leva t ion ,  

s p e c i f i c  desc r ip t ions  of weather f o r  a l l  s tudy sites i s  no t  included i n  t h i s  

r epor t .  

Temperatures wi th in  t h e  study a r e a  vary considerably;  f o r  example, temp- 

e r a t u r e s  a t  Palm Springs (148 m) range from a mean win te r  low of 4.4OC (40°F) 

(January) t o  a mean summer h igh  of 42.2OC (108OF) (July)  , and t h e  Santa Rosa 

Mountains (2,656 m) range from a mean winter  low of -12°C (lO°F) (January) 

t o  a mean summer high of 27.7OC (82OF) (July)  (Aldrich and Mzadows 1966). 

R a i n f a l l  wi th in  t h e  regions  a l s o  v a r i e s  g r e a t l y .  Average annual r a i n f a l l  

i n  Palm Springs i s  16 cm (6.3 in . ) ;  t h e  Santa Rosa Mountains' average an- 

nual  r a i n f a l l  is  50.8 cm (20.0 in . )  (Aldrich and Meadows 1966). 



With t h e  dramatic changes i n  e leva t ion  wi th in  t h e  study a rea ,  spr ing 

daytime tfmperatures vary considerably,  averaging from 20°C-35OC, with 

I nightt ime temperatures averaging from 0-15OC. For f a l l ,  daytime tempera- 

t u r e s  average 26°C-420~, with nightt ime temperatures averaging from 1O0C-  

i 20°c (Aldrich and Meadows 1966). 

3 TWO d i f f e r e n t  types of storms r e s u l t i n g  i n  p r e c i p i t a t i o n  charac te r i ze  

t h e  study area: Winter-spring p r e c i p i t a t i o n  r e s u l t s  from storms o r ig ina t -  

ing  over t h e  nor thern  P a c i f i c  Ocean which can be q u i t e  extens ive ,  bringing 

snowfall  t o  h igher  e leva t ions  and r a i n  and cold temperatures t o  lower ele- 

vat ions .  However, most storm systems usua l ly  d i s s i p a t e  near t h e  San 

Gorgonio Pass. Summer-fall storms a r e  convectional  and o r i g i n a t e  t o  the  

south of t h e  study area .  The rnovement of these  t r o p i c a l  a i r  masses from 

south t o  nor th  can b r i n g  heavy r a i n f a l l  t o  t h e  Coachella Valley a11d sur- 

rounding mountain s lopes .  I n  some years ,  these  storms can produce enough 

r a i n  t o  exceed t h e  annual average r a i n f a l l ,  al though these  severe  storms 

a r e  a r a r e  event. 

The most prominent c l i m a t i c  f e a t u r e  of t h e  WRSA is i t s  unique wind 

f low p a t t e r n  (Zambrano and Arcemont 1981). The San Gorgonio Pass i s  char- 

a c t e r i z e d  by f i v e  b a s i c  wind flow p a t t e r n s  caused by e x i s t i n g  topographical  

c h a r a c t e r i s t i c s  of t h e  a r e a  and changing synopt ic  condi t ions .  By f a r  the  

most s i g n i f i c a n t  of these  wind flow p a t t e r n s  is  t h e  s t rong wester ly  flow 

generated by cool  c o a s t a l  a i r  being pul led  i n t o  t h e  ho t  lower d e s e r t s  of 

Palm Springs through t h e  San Gorgonio Pass. The pass  reaches i t s  maximum 

e leva t ion  of 690 m a t  Banning, and wind v e l o c i t y  inc reases  as t h e  e l e v a t i o n  



of the  pass f l o o r  drops t o  l e s s  than 180 m a t  Garnet (30 km east of 

Banning). Wind v e l o c i t y  peaks a t  Whitewater where t h e  pass  f l o o r  begins 

t o  downslope i n  a sou theas te r ly  d i r e k t i o n  t o  an  e l e v a t i o n  of around 60 m. 

The r e s u l t  is s t ronger  winds onthe south s i d e  of t h e  pass  than t h e  nor th  

s i d e ,  e spec ia l ly  east of Whitewater. Winds from t h i s  wes te r ly  flow aver- 

age 18 mph through m o s t  of t h e  Palm Springs-Whitewater region wi th  l o c a l l y  

s t ronger  a reas  on t h e  f l o o r  of t h e  pass and on f o o t h i l l  sites exposed t o  
4 

t h e  west winds (Zambrano and Arcemont 1981). 

Another b a s i c  wester ly  flow p a t t e r n  occurs u s u a l l y  dur ing spr ing 

with storm f r o n t s  moving northwest down t h e  C a l i f o r n i a  coas t  through t h e  

Los Angeles Basin and San Gorgonio Pass t o  t h e  d e s e r t .  These p r e f r o n t a l  

wester ly  flows going through t h e  pass  have recorded average d a i l y  wind 

v e l o c i t i e s  of 45 mph, wi th  winds from Beaumont t o  Ind io  averaging i n  excess 

of 20 mph (Zam3rano and Arcemont 1981). 

A nor theas te r ly  wind flow, inf requent  y e t  w e l l  known as Santa h a  

winds, occurs a s  a r e s u l t  of a high pressure  zone i n  t h e  Great Basin region 

of Nevada-Utah. These winds do not  usua l ly  fo l low t h e  contour of t h e  San 

Gorgonio Pass but  pass  over t h e  San Bernardino Mountains i n t o  t h e  southern 

Ca l i fo rn ia  coas t .  The Santa Ana winds usua l ly  occur i n  t h e  f a l l  and winter ,  

and the e f f e c t s  vary i n  magnitude throughout t h e  s tudy  a rea .  During 

t h i s  condi t ion ,  winds t o  35 mph w i l l  occur a t  Devers and Banning while winds 

a t  Whitewater peak a t  12  mph (Zambrano and Arcemont 1981). 



E a s t e r l y  winds blow through t h e  San Gorgonio Pass  on occas ion  due t o  

d i f f e r e n t  synop t i c  weather  cond i t i ons .  Mild u p d r a f t s  from t h e  Coachel la  

Val ley ,  averaging below 1 0  mph, blow through t h e  San Gorgonio Pass  t o  t h e  

c o a s t a l  a r e a s  from December t o  February when t h e  tempera ture  g r a d i e n t  be- 

tween Beaumont and Palm Spr ings  is  low. When storms approach southern  

C a l i f o r n i a  from t h e  west  o r  southwest ,  e a s t - s o u t h e a s t e r l y  winds blow 

through t h e  San Gorgonio Pass .  I n  a d d i t i o n ,  h u r r i c a n e s  t e rmina t ing  t o  
1 

t h e  south  of f  t h e  Baja Peninsula  w i l l  cause  s t rong  e a s t e r l y  winds through 

t h e  a r e a  (Zambrano and Arcemont 1981): 

The f i n a l  wind c o n d i t i o n s  occu r r ing  i n  t h e  p a s s  a r e  t h e  d ra inage  

f lows caused from c o l d  mountain a i r  f lowing down t h e  con tou r s  i n t o  t h e  

d e s e r t .  They are in f luenced  by l a r g e r  s c a l e  synop t i c  weather ,  e s p e c i a l l y  

h i g h  p r e s s u r e  bu i ldups  i n  t h e  southwest.  Th i s  f low i n  t h e  l a t e  s p r i n g  

and e a r l y  sumrnsr is a morning f low (Zambran~ and Arcemont 1981).  



Vegetation and Study Sites 

Within the' study area, climate changes abruptly with elevation, 

thereby creating a profound change in vegetation. Along with this are 

physical differences such as slope, substrate, snd water supply that 

account for a unique assortment of vegetation. 

$n general, the study region is diverse in habitat types and involves 

three life zones: lower Sonoran, upper Sonoran, and transition. The 

lower Sonoran zone (0-1,000 m) encompasses the desert habitats from the 

floor of the Coachella Valley, San Gorgonio Pass, and portions of Morongo 

and Yucca Valleys. The most dominant plant species in the lower Sonoran 

zone is Creosote Bush Scrub. Many other plant communities are represented 

including fresh water marsh, desert microphyll woodland, desert oasis 

woodland, desert riparian woodland, desert wash scrub, mixed desert scrub, 

desert psammophytic scrub (desert dune sand plant), alkaline scrub, desert 

transithn chaparral, and coastal sage scrub (Thorne 1976). 

The upper Sonoran zone (1,000-1,800 m) in the study area can be ex- 

tremely complex, depending on exposure and elevation. Plant communities 

include riparian woodland, inland sage scrub, southern oak woodland/ 

grassland, chaparral and desert transition, chaparral, pinyon-juniper, and 

Joshua Tree woodland (Thorne 1976). 

The transition zone (1,800-2,000 m) is a small portion of the study 

region encompassing small montane areas on the slopes of the San Jacinto 

and San Bernardino Mountains where coulter pines and bigcone douglas fir 

are represented (Thorne 1976). 
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Study s i t e s  were chosen t o  r e p r e s e n t  a l l  dominant p l a n t  communities 

w i t h i n  t h e  region.  Twenty-four s tudy  s i t e s  were sampled i n  t h r e e  major 

areas wi th in  and a d j a c e n t  t o  t h e  WRSA. The l o n g i t u d e s  and l a t i t u d e s  of 

t h e  s tudy  s i t e s  range  from 116O 03'  03" t o  117' 08 ' .03"  and from 33' 28' 

08" t o  34O 05'  05", r e s p e c t i v e l y .  For a n a l y s i s ,  w e  have grouped t h e  s tudy  

s i t e s  i n t o  t h r e e  geographica l  r eg ions .  Twelve s tudy  s i t e s  a r e  w i t h i n  t h e  

San Gorgonio Pass ,  seven w i t h i n  t h e  Coachel la  Val ley ,  f o u r  i n  t h e  sou the rn  
J 

Mojave Deser t ,  and one a t  t h e  n o r t h  sho re  of t h e  S a l t o n  Sea (F igure  2,  

Table 1 ) .  Study s i t e s  v e g e t a t i o n ,  s p e c i f i c  l o c a t i o n ,  e l e v a t i o n ,  and s i te  

d e s c r i p t i o n s  are l i s t e d  i n  Table 2 .  These d e s c r i p t i o n s  of t h e  v e g e t a t i v e  

component r ep re sen t  a " q u a l i t a t i v e "  e s t i m a t e  of v a r i o u s  h a b i t a t  t ypes  which 

were censused and does n o t  r e f l e c t  t h e  p r e c i s e  magnitude of each component 

w i t h i n  t h e  s tudy  sites. 

The s i z e  of s tudy  sites ranged from 8 t o  625 h e c t a r e s ,  t h e  l a r g e s t  

sampling a r e a  being t h e  a q u a t i c  h a b i t a t s  of t h e  S a l t o n  Sea (Table 3 ) .  T h i s  

v a r i a t i o n  i n  t h e  s i z e  of s tudy  sites w a s  r e l a t e d  t o  t h e  p a t c h i n e s s  of vege- 

t a t i o n  types  s t u d i e d  w i t h i n  each reg ion .  C e r t a i n  i s o l a t e d  h a b i t a t s ,  such 

as d e s e r t  o a s i s  and r i p a r i a n  woodland, t h a t  a r e  impor tan t  t o  b i r d s  v a r i e d  

cons iderably  i n  s i z e  (Table 2 ) .  The monthly frequency of sampling f o r  a l l  

t h r e e  seasons  p e r  s i t e  were r e l a t i v e l y  uni form.(Table  3 ) .  



T a b l e  2 . V e g e t a t i o n  o f  s t u d y  s i t e s .  

Sampl ing  
s t a t i o n  Name/Locat i o n  S i t e  d e s c r i p t i o n  % 

1. S a n  T imoteo  Canyon T h i s  s t a t i o n  i s  t h e  mos t  w e s t e r l y  s i t e  w i t h i n  t h e  s t u d y  area and is 
s u b d i v i d e d  i n t o  t h r e e '  s u b s i t e s  a l o n g  a n o r t h w e s t - s o u t h e a s t  o r i e n t e d  

- 9 . 4  km west o f  Beaumont. canyon o p e n i n g  i n t o  t h e  west e n d  o f  t h e  S a n  Gorgon io  P a s s .  

- e l e v a t i o n  610 m a  , 1. F i s h e r m a n ' s  Retreat Ponds  

- T2S, R2W, s e c t i o n s  25-28. 

I - R i v e r s i d e  County  
t-- 

The t y p e s  o f  v e g e t a t i o n  are 40% f r e s h w a t e r  mar sh ,  20% i n l a n d  
s a g e  s c r u b ,  15% broad- l eaved  d i c i d u o u s  a n d  e v e r g r e e n  woodland,  
15% c u l t i v a t e d  f i e l d  and  r e s i d e n c e ,  and 10% d i s t u r b e d  g r a s s l a n d .  
Most o f  t h e  a r e a  is a r t i f i c i a l l y  f l o o d e d  b u t  s e a s o n a l  f l o o d i n g  
d o e s  o c c u r r .  

2.  San  T imoteo  C r e e k  

The t y p e s  o f  v e g e t a t i o n  are 80% broad- l eaved  d i c i d u o u s  f o r e s t  
w i t h  a s h r u b  u n d e r s t o r y ,  15% i n l a n d  s a g e  s c r u b  and  5% c u l t i v a t e d  
f i e l d .  I n t e r m i t t e n t  s u r f a c e  water w i t h  s e a s o n a l  f l o o d i n g .  
C r e e k  bed composed o f  s a n d  b a r s ,  mud, i n t e r m i t t e n t  g r a v e l ,  a n d  
o r g a n i c  matter. Hard p a c k  and s o f t  e a r t h ,  stream b a n k s  p r e s e n t  
o n  b o t h  s i d e s  o f  t h e  c r e e k  bed a p p r o x i m a t e l y  6 to .10 m i n  h e i g h t .  

Woodhouse Canyon Road 

V e g e t a t i o n  t y p e s  c o n s i s t  o f  60% i n l a n d  s a g e  s c r u b ,  30% b r o a d  
l e a v e d  d i c i d u o u s  and  e v e r g r e e n  woodland,  10% c u l t i v a t e d  f i e l d s .  
D u r i n g  t h e  growing s e a s o n  water is  t e m p o r a r i l y  p r e s e n t .  

2 .  Bann ing  Canyon T h i s  s i t e  r u n s  a l o n g  t h e  San  Gorgon io  R i v e r  as  i t  d r a i n s  o u t  o f  Banning  
Canyon i n t o  t h e  San  Curgon io  P a s s .  Types  o f  v e g e t a t i o n  i n c l u d e  50% 

.- 10.6  km n o r t h  o f  Banning .  broad- leaved d i c i d u o u s  f o r e s t ,  35% c h a p a r r a l  w i t h  b road- l eaved  e v e r g r e e n  



( T a b l e  2. c o n t . )  
. 

Sampl ing  
s t a t  i o n  Name/Location S i t e  d e s c r i p t i o n  
number 

- e l e v a t i o n  1,220-1400 m. woodland,  15% need le - l eaved  e v e r g r e e n  f o r e s t .  Open water p r e s e n t  y e a r -  
round w i t h  s e a s o n a l  f l o o d i n g .  R i v e r  bed s u b s t r a t e  c o n s i s t s  o f  s a n d  

- T2S, R lE ,  S e c t i o n s  4 ,  5, b a r s ,  g r a v e l ,  c o b b l e s ,  b o u l d e r s ,  mud, and  o r g a n i c  matter. S m a l l  
8; and  17 .  h a r d p a c k  and  s o f t - e a r t h  banks  p r e s e n t .  Canyon o r i e n t a t i o n  i s  n o r t h w e s t -  

s o u t h e a s t  a t  t h e  lower  e l e v a t i o n  a n d  east-west a t  t h e  upper  e l e v a t i o n s .  
- R i v e r s i d e  County .  The  s i t e  i s  a t  t h e  s o u t h  f a c e  o f  San  Gorgon io  Mounta in  i n  t h e  San  

B e r n a r d i n o  Moun ta ins .  

3. M i l l a r d  Canyon C r e e k  T h i s  s i t e  i s  i.n t h e  s o u t h  f a c i n g  f o o t h i l l s  o f  t h e  San B e r n a r d i n o  
I 

C1 
Mounta ins .  Types  o f  v e g e t a t i o n  i n c l u d e  70% broad- leaved d i c i d u o u s  and  

4 - 6.4 km n o r t h  o f  Cabazon.  e v e r g r e e n  woodland,  30% c h a p a r r a l ,  Sand ,  mud, o r g a n i c  m a t e r i a l ,  
I g r a v e l ,  and  some b o u l d e r s  make up t h e  c r e e k  s u b s t r a t e .  Year round  open 

- e l e v a t i o n  1 , 3 4 1  m. water w i t h  s e a s o n a l  f l o o d i n g .  

- T2E, R2S, s e c t i o n s  2 0  & 21.  

- R i v e r s i d e  County.  

4. K i t c h i n g  Peak I n  t h e  San  B e r n a r d i n o  Moun ta ins ;  t h e  v e g e t a t i o n  t y p e s  i n c l u d e  60% 
n e e d l e - l e a v e d  e v e r g r e e n  f o r e s t ,  20% broad- leaved e v e r g r e e n  woodland,  

- 8.1 km n o r t h  o f  Cabazon.  15% c h a p a r r a l ,  5% broad- l eaved  d i c i d u o u s  woodland.  Leaf  l i t t e r  o n  
g round .  I n t e r m i t t e n t  water. Nor th - sou th  o r i e n t e d  canyon.  

- e l e v a t i o n  1 , 7 0 7  m .  

- T2E, R2S, s e c t i o n  21 .  

- R i v e r s i d e  County .  

5 .  Whi tewa te r  Canyon Along t h e  Whi t ewa te r  R i v e r  t h i s  m a j o r  n o r t h w e s t - s o u t h e a s t  o r i e n t e d  
canyon d r a i n s  i n t o  t h e  San  Gorgon io  P a s s  and  h a s  open water y e a r  round 

- 15 km n o r t h w e s t  o f  Palm and  s e a s o n a l  f l o o d i n g .  The r i v e r  bed s u b s t r a t e  c o n s i s t s  o f  s a n d ,  mud, 



( T a b l e  2 . c o n t  .) 

Sampl ing  
s t a t i o n  Name/Location S i t e  d e s c r i p t i o n  
number 

S p r i n g s .  g r a v e l ,  b o u l d e r s ,  and  some o r g a n i c  matter. T y p e s  o f  v e g e t a t i o n  i n c l u d e  
85% broad- l eaved  d i c i d u o u s  a n d  e v e r g r e e n  f o r e s t ,  10% d e s e r t  c h a p a r r a l ,  

- E l e v a t i o n  6 7 1  m.  5% d e s e r t  s c r u b .  H i s t o r i c a l l y  known as  a ma jo r  rest s t o p  f o r  m i g r a t o r y  
b i r d s  a l o n g  t h e  s o u t h e a s t  f a c e  o f  t h e  S a n  B e r n a r d i n o  Moun ta ins  a n d  I l t .  

- T2S, R3E, s e c t i o n s  15, 2 2 ,  San  Gorgon io ,  
. 2 3 ,  2 6 ,  27 ,  and  35. 

- R i v e r s i d e  County.  

6. Cabazon T a i l i n g s  San  Gorgon io  R i v e r  and  e c o t o n e  a l o n g  t h e  n o r t h  f a c e  a t  t h e  b a s e  o f  t h e  
San  J a c i n t o  Moun ta ins .  V e g e t a t i o n  t y p e s  i n c l u d e  20% d e c a d e n t  b road -  

I - 1.5 km s o u t h  o f  Cabazon.  l e a v e d  d i c i d u o u s  woodland,  70% s e m i - d e s e r t  g r a s s l a n d / d e s e r t  s c r u b ,  10% 
e' 
co d e s e r t  m i c r o p h y l l  woodland.  Open water p r e s e n t  y e a r  round w i t h  
I .  - e l e v a t i o n  537  m.  s e a s o n a l  f l o o d i n g .  R i v e r  bed s u b s t r a t e  c o n s i s t s  o f  s a n d ,  g r a v e l ,  a n d  

I- 

some b o u l d e r s .  The h i l l  above  t h e  r i v e r  h a s  numerous rocky  o u t c r o p s  
- T3S, R3E, s e c t i o n s  1 7 ,  18, and  l a r g e  b o u l d e r s .  

20 ,  and 21. 

- R i v e r s i d e  County .  

7. V a l l e y  H i  County  P a r k  I n  t h e  f o o t h i l l s  o f  t h e  San  J a c i n t o  Moun ta ins ;  v e g e t a t i o n  t y p e s  i n c l u d e  
60% broad- l eaved  e v e r g r e e n  woodland,  20% c h a p a r r a l ,  15% open  g r a s s l a n d ,  

- 6.5 krn s o u t h w e s t  o f  Cabazon.  5% o p e n  water ( p o n d s )  w i t h  some u n d e r s t o r y  p r e s e n t .  S u b s t r a t e  
g e n e r a l l y  c o v e r e d  w i t h  a mat o f  l e a f  l i t t e r .  

- e l e v a t i o n  1,103 m.  

- T3S, RlE,  s e c t i o n s  2 5 ,  & 36.  

- R i v e r s i d e  Coun ty .  

8.. ' Twin P i n e s  Ranch H u r l e y  F l a t s ,  Brown a n d  Twin P i n e s  Creek  i n  t h e  f o o t h i l l s  o f  t h e  S a n  
J a c i n t o  Moun ta ins .  V e g e t a t i o n :  80% broad- l eaved  d e c i d u o u s  a n d  e v e r -  



( T a b l e  2 . c o n t  .) 

Sampl ing  - 
s t a t  i o n  Name/Location S i t e  d e s c r i p t i o n  
number 

- 5 km s o u t h  o f  Cabazon.  g r e e n  woodland,  15% c h a p a r r a l ,  5% c u l t i v a t e d  d i s t u r b e d  g r a s s l a n d .  
Year round  open water. Creekbed o u t c r o p s  a n d  b o u l d e r s  p r e s e n t  on  some 

- e l e v a t i o n  1 , 0 4 9  m .  h i l l s i d e s  

- T ~ S ,  R2E, s e c t i o n s  3 2 ,  33, 
2 8 ,  and  29 .  

- R i v e r s i d e  County .  

9. Snow Creek  C a n y o n / V i l l a g e  

I 
F - 5 . 7  km s o u t h  o f  j u n c t i o n  
rD 
I 1-10 and  C a l i f o r n i a  S t a t e  

Hwy. 111. 

- e l e v a t i o n :  
u p p e r  canyon  - 488-610 m .  
v i l l a g e  - 4 0 0  m .  

- T3S, R3E, S e c t i o n s  2 0 ,  2 1 ,  
2 8 ,  3 2 ,  and  33. 

- R i v e r s i d e  County .  

10. I n t e r s t a t e  10 rest s t o p  

- 2 . 8  km east o f  J u n c t i o n  
1-10 and ~ a l i f o r n i a  S t a t e  
Hwy. 111. 

Along t h e  n o r t h  f a c e  of  and  a t  t h e  base  o f  M t .  S a n  J a c i n t o ;  t h i s  
s a m p l i n g  s t a t i o n  i s  d i v i d e d  i n t o  two s u b s i t e s .  

1. Snow Creek:  I n  a n o r t h - s o u t h  o r i e n t e d  canyon on a wide  a l l u v i a l  
f a n  o p e n i n g  i n t o  t h e  San  Gorgon io  P a s s .  V e g e t a t i o n  t y p e s  
i n c l u d e  55% broad- l eaved  d e c i d u o u s  a n d  e v e r g r e e n  f o r e s t ,  30% 
broad- l eaved  e v e r g r e e I i  s c r u b ,  10% c h a p a r r a l ,  5% d e s e r t  s c r u b .  
Open, r u n n i n g  water is  p r e s e n t  y e a r  round.  The c r e e k  s u b s t r a t e  
i s  composed o f  g r a v e l  and  l a r g e  b o u l d e r s  w i t h  some s a n d ;  

2.  Snow Creek  V i l l a g e :  I n  t h e  same canyon ;  v e g e t a t i o n  t y p e s  
i n c l u d e  30% broad- l eaved  d e c i d u o u s  woodland,  50% e x o t i c  
( o r n a m e n t a l )  woodland,  20% d e s e r t  s c r u b .  S e a s o n a l l y  f l o o d e d ,  
water n o t  p r e s e n t  y e a r  round .  

T h i s  s i t e  i s  n e a r  t h e  c e n L e r  o f  t h e  San  Gorgon io  P a s s  a t  t h e  east end .  
V e g e t a t i o n  t y p e s  c o n s i s t  o f  25% t a m a r i s k  t h i c k e t ,  40% c u l t i v a t e d  
f i e l d s ,  35% d e s e r t  s c r u b .  Open water p r e s e n t  s e a s o n a l l y  and  
a r t i f i c i a l l y ,  

- e l e v a t i o n  366 m ,  
3 



( T a b l e  2 . c o n t  .) 

Sampl ing  
s t a t i o n  Name/Location S i t e  d e s c r i p t i o n  
number 

- T3S, R3E, s e c t i o n  10 

- R i v e r s i d e  County .  

11. Whi t ewa te r  S e t t l i n g  Ponds  V e g e t a t i o n  is a l m o s t  non e x i s t e n t .  R e t a i n s  w a t e r  most  o f  t h e  y e a r  
e x c e p t  f o r  summer months .  

- 8.0 km n o r t h w e s t  0 5  Palm 
S p r i n g s .  

- e l e v a t i o n  335 m.  

I 
N : - T3S, R4E, s e c t i o n s  19, 2 0 ,  
0 
I and  29. 

- R i v e r s i d e  County .  

12.' M e s q u i t e  t h i c k e t  

- 10.0 km n o r t h w e s t  Palm 
S p r i n g s .  

V e g e t a t i o n  t y p e  c o n s i s t s  o f  80% d e s e r t  m i c r o p h y l l  woodland,  and  20% 
d e s e r t '  s u c c u l e n t / s c r u b ,  T h e r e  i s  a n  a n n u a l  u n d e r s t o r y  o f  g r a s s e s .  No 
open water is  p r e s e n t .  The s i t e  i s  a t  t h e  b a s e  o f  t h e  n o r t h e a s t  f a c e  

, o f  t h e  San  J a c i n t o  Moun ta ins .  

- e l e v a t i o n  335 m .  

- T3S, R3E, S e c t i o n  24. 

- R i v e r s i d e  County .  

13. D e v e r s  WTG A t  t h e  west end  o f  t h e  C o a c h e l l a  V a l l e y .  The  v e g e t a t i o n  t y p e s  c o n s i s t  
o f  90% d e s e r t  s c r u b ,  10% d i s t u r b e d  d e s e r t ;  no  o p e n  water. 

- 10.8 km n o r t h w e s t  o f  Palm 
S p r i n g s .  



( T a b l e  2 . c o n t , )  

Sampl ing  
s t a t i o n  Name/Location S i t e  d e s c r i p t i o n  

I number . 
1 - e l e v a t i o n  342 m .  

- T3S, R4E, S e c t i o n s  4 and  5. 

- R i v e r s i d e  County.  

14. - Chino  Canyon 

- 4 km west o f  Palm S p r i n g s .  

I 
h, 

. - e l e v a t i o n  6 1 0  m. 
U 

I - T4S, R 4 E ,  s e c t i o n  7, 

- R i v e r s i d e  County .  

15. Palm Canyon 

- 4 .6  km s o u t h  o f  Palm 
S p r i n g s .  

- e l e v a t i o n  244 m.  

- T5S, R4E, s e c t i o n  3 & 14.  

- R i v e r s i d e  County .  

1 Wil low Hole  O a s i s  

- 1 6 . 9  km n o r t h  o f  C a t h e d r a l  
C i t y .  

A t  t h e  n o r t h e a s t  f a c e  o f  t h e  San  J a c i n t o  Moun ta ins  and  M t .  San  J a c i n t o .  
V e g e t a t i o n  t y p e s  i n c l u d e  80% broad- l eaved  d e c i d u o u s  and  e v e r g r e e n  
woodland,  20% d e s e r t  s c r u b .  Year round w a t e r  a t  s i t e  f e d  by s p r i n g ,  
Dense u n d e r s t o r y .  Rocky o u t c r o p s  and  b o u l d e r s  p r e s e n t  on  h i l l s i d e s .  
Area was burned  i n  1977 summer w i l d f i r e .  

A t  t h e . e a s t  f a c e  o f  t h e  San  J a c i n t o  moun ta ins .  V e g e t a t i o n  c o n s i s t s  o f  
90% broad- l eaved  d e c i d u o u s  a n d  e v e r g r e e n  f o r e s t ,  5% d e s e r t  m i c r o p h y l l  
woodland,  5% d e s e r t  s c r u b .  Open water y e a r  round  w i t h  s e a s o n a l  
f l o o d i n g .  Canyon h a s  s t e e p  c l i f f  walls and  l a r g e  rocky  o u t c r o p s  and 
b o u l d e r s  on h i l l s i d e s .  F i r e  d e s t r o y e d  d e n s e  l u s h  u n d e r s t o r y  i n  summer 
1980. 

Near t h e  n o r t h w e s t  s i d e  o f  Edom H i l l  i n  Seven  Palms V a l l e y .  V e g e t a t i o n  
t y p e s  i n c l u d e  70% d e s e r t  m i c r o p h y l l  woodland,  20% d e s e r t  o a s i s  woodland,  
10% d e s e r t  s c r u b .  Year round  water; summer months  n o t  a b o v e  s u r f a c e ;  
s e a s o n a l  f l o o d i n g .  



I Sampling . 
s t a t i o n  Name/Location S i t e  d e s c r i p t i o n  
number 

I - e l e v a t i o n  231 m .  

- T3S, R5E, S e c t i o n s  21 ,  22 ,  
and 28.  

- R i v e r s i d e  County 

17.  Thousand Palms V e g e t a t i o n  t y p e s  f a r  bo th  s i tes  c o n s i s t  of  60% d e s e r t  o a s i s  woodland, 
20% d e s e r t  m i c r o p h y l l  woodland, 10% broad- leaved d e c i d u o u s  woodland, 

- 5.4 km n o r t h e a s t  of  and 10% d e s e r t  s c r u b .  Open water o c c u r s  a t  Thousand Palms O a s i s  and 
Thousand Palms s e a s o n a l  f l o o d i n g  o c c u r s .  The s i t e  is  i n  t h e  I n d i o  H i l l s .  

I 
r;, 
N - e l e v a t i o n  171 m e  

I - T 4 S ,  R6E, s e c t i o n s  1 & 12. 

- R i v e r s i d e  County.  

18. Pushawal la  O a s i s  I n  t h e  I n d i o  H i l l s ;  t h e  v e g e t a t i o n  a t  t h i s  s i t e  c o n s i s t s  o f  60% d e s e r t  
o a s i s  woodland, 20% d e s e r t  m i c r o p h y l l  woodland, 10% broad- leaved 

- 10 km n o r t h e a s t  of  d e c i d u o u s  woodland,  and 10% d e s e r t  s c r u b ,  S e a s o n a l  f l o o d i n g  o c c u r s ;  
Thousand Palms.  no  open wa te r  p r e s e n t .  

I - e l e v a t i o n  207 m.  

I - T4S, R7E, s e c t i o n s  1 7  & 18. 

I - R i v e r s i d e  County.  

19. Avenue 6 6  and T y l e r  S t r e e t  V e g e t a t i o n  t y p e s  i n c l u d e  40% d e s e r t  o a s i s  woodland, 30% d e s e r t  
m i c r o p h y l l  woodland,  30% a l k a l i  s i n k  s c r u b .  S e a s o n a l l y  f l o o d e d .  No 

- 1 1 . 9  km s o u t h  o f  C o a c h e l l a .  open w a t e r  p r e s e n t .  



( T a b l e  2 . c o n t . )  

Sampl ing  . 
s t a t i o n  Name/Location S i t e  d e s c r i p t i o n  
number 

- e l e v a t i o n  -46 m below sea 
l e v e l .  

- T/S, R8E, S e c t i o n  8. 

- R i v e r s i d e  County.  

20. M i s s i o n  Creek .  

- 10.5 km west o f  D e s e r t  
I Hot  S p r i n g s  
N 
W 
I - e l e v a t i o n :  

l o w e r  canyon - 732 m .  
u p p e r  canyon - 914 m.  

T h i s  s a m p l i n g  s t a t i o n  i s  d i v i d e d  i n t o  two s u b s i t e s :  t h e  M i s s i o n  Creek  
area is a n  e c o t o n e  be tween t h e  Mojave a n d  C o l o r a d o  Deserts. The lower  
canyon v e g e t a t i o n  t y p e s  are 70% broad- l eaved  d e c i d u o u s  woodland,  20% 
g r a m i n o i d  p l a n t  community,  o c c a s i o n a l l y  i n t e r r u p t e d  by less t h a n  2 meter 
wide p a t c h e s  o f  open  water, 10% d e s e r t  s c r u b .  The upper  canyon 
v e g e t a t i o n  i s  50% broad- l eaved  deciduous woodland,  20% g r a m i n o i d  p l a n t  
community,  10% c h a p a r r a l  and  10% p i n y o n - j u n i p e r  woodland.  T h i s  area h a s  
y e a r  round water, w i t h  s e a s o n a l  f l o o d i n g .  The c r e e k  s u b s t r a t e  i s  
composed OF c o a r s e  s e d i m e n t  a n d  medium t o  l a r g e  b o u l d e r s .  

- T2S, R3E, s e c t i o n s  2 ,  3, 
and  1 2 .  

- R i v e r s i d e  County .  

21. Morongo V a l l e y  B i g  Morongo Canyon i n  t h e  n o r t h w e s t  p o r t i o n  o f  t h e  L i t t l e  Sari-~ernardino 
Moun ta ins  i s  a n  e c o t o n e  between t h e  Mojave and  C o l o r a d o  Deserts. 

- 0.5 km east o f  Morongo V e g e t a t i o n  t y p e s  i n c l u d e  90% Broad- leaved d e c i d u o u s  a n d  e v e r g r e e n  
V a l l e y .  wood lands ,  10% d e s e r t  and  j u n i p e r  s c r u b .  Water p r e s e n t  y e a r  round w i t h  

s e a s o n a l  f l ood i .ng .  Canyon is  n o r t h w e s t - s o u t h e a s t  o r i e n t e d .  H i s t o r i c  
- e l e v a t i o n  732  m. m i g r a t o r y  b i r d  r e s t i n g  area,  

- T l S ,  R4E, s e c t i o n s  2 8 ,  33, 
a n d  3 4 .  

- San R e r n a r d i n o  County .  
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Table 3 

AREA SAMPLED AND CENSUS FREQUENCY PER MONTH 

F a l l  1979 Spr ing  1980 F a l l  1980 
Study S i t e s  Hectares  Aug Scpt  Oct Nov Mar Apr May Aug Sept  Oct Xov 

San Timoteo Canyon 233 2 7 7 5  6 7  9 2 7  7  7  

Eanning Canyon 113 2 7 7 5  5 7- 9 2 7  7  6 

M i l l a r d  Canyon- 
Ki tch ing  Peak 7  4  2 7  6 5  5  7  8 2 6 7  7 

Cabazon 4  2 2 7 7 5  5  7  8 2 6 7  7  

1-10 Rest Srop 
(Whitewater) 

Val ley  H i  Park 

Twin P ines  Ranch 

Snow Creek Canyon 

Chino Canyon 

Andreas-Palm Cyn 

Devers WTG S i t e  

Willow Hole 

Whitewater Canyon 

Whitewater 
S e t t l i n g  Ponds 

Mesquite Thicke t  

Mission Creek 

Morongo Val ley  

Yucca Val ley  

Joshua Tree N .  M. 

Thousand Palms 
Oas is  

Pushawalla 

Ave. 66 and 
Ty le r  S t r e e t  114 2 7 7 4  5 7  8 2 7  6 7 

North end of 
Sa l ton  Sea 625 2 7 7 4  5  7  8 2 7  6 7  






















































































































































































































































































































































































































































