84-RD-15

UTILIZATION BY MIGRANT AND RESIDENT

BIRDS OF THE SAN GORGONIO PASS,
COACHELLA VALLEY, AND SOUTHERN
MOJAVE DESERT OF CALIFORNIA, 1979-80

. e . N Lo -
. |
. » 8

HE B B

Robert L. McKernan, William D. Wagner, Ross E. Landry,
and Michael D. McCrary

Report Prepared for Research and Development,
Southern California Edison Company, Rosemead, California

Through the Los Angeles County Natural History Museum

;
3
‘I

Foundation, Section of Ornithology, Los Angeles, California







1
1
&

- o -J -'v' - -‘.

"
&

forisa oy im L .- . .. o

[ i’ . -

UTILIZATION BY MIGRANT AND RESIDENT BIRDS
OF THE SAN GORGONIO PASS, COACHELLA VALLEY,
AND SOUTHERN MOJAVE DESERT OF CALIFORNIA, 1979-80

Robert L. McKernan, William D. Wagner, Ross E. Landry,
" and Michael D. McCrary

_ Section of Ornithology
Natural History Museum Foundation, Los Angeles County
Los Angeles, CA 90007

Prepared for:

Research and Development
Southern California Edison Company
Rosemead, CA

February 1984







TABLES OF CONTENTS

List of Tables . « o ¢« o & ¢ v v v o v 0o v o 0 v o 0 v o o o o s i
List of FIQUIES + + « o o + o o » o s o »5. 86 5 s s o s » s s o = ii
Acknowledgments « « « « « o o o o2 o o o o o o o o o o s & o o Adi
.Introduction i e o s o s o s s s s o s e 8 o & e s e e s 5 e e » 1

Study ATea + « + + + ¢ o ¢ ¢ o 4 s s e e 6 s s s s s e s oo o0 s e 6

Locationl .+ « o o o o o s o o 6 o o a o o s o o o s 5 a o o o 6
Weather and Climate . . ¢ « v o o o o o o o o o o o o o ¢ » o 10
Vegetation and Study ATea . . . + o o o o ¢ o o o o o o o o 14

MEthOdS L] . L] . . . ° ° . . e e ° ® . Ll . . . L ° L] L] L] L] ° - . 27

Bird Censusing . « + + ¢ & o s o ¢ o s o s o s = o o o o s o 27
Analysis . & o ¢ ¢ e v e e e e e e s s e e e e s v e e e e 28

Results e * o . e © L] e s © o s e e o e ® e o » © e e e e e L] 29

Seasonality--Bird Density and Diversity . . - « ¢ ¢ o « « « & 29
Migrant vs Resident Composition Between Three Regions

for Spring and Fall . . . o v ¢ ¢« v o « o o o s o a o » s s 50
Seasonal and Peak Periods of Migratory Bird Abundance . . . . 56
Differences in Avian Relative Abundance Between Site

and SeasSON « ¢ ¢ « o o s o ¢ o o o s s s o s% & o s e o o 74
Diurnal Movement of Migrant Birds . . . « « ¢« ¢ ¢« ¢ & o 2 o = 76
Rare and Endangered Species . . « « ¢ s « o o o o » o « o o o 76

. . e e 1 ..4. ..
.. 1

, |

B : X -

. i i -

DisSCUSSIUN +© o « o o o o « o o o o o s o s a o s s 2 o s o o & 82
Conclusions . « ¢ « o o ¢ o o o« o« s s @ o 66 o o s o o o o o o 85
Recommendations o « « o « o o o o o o o o o o o s s e e e o e e 87

Literature Cited « .« « o o o o o o o o s. 0 o o o o o & o o oo 89
Appendix A . . . . . . ; e s s e s s e e s e = o s ; “ s e e e 92
Appendix B e e e e s e e e e e e s e e s e e e e e e s s s s V105
Appendix C e o o o o o 6 o s s 6 o e o 4 o 8 8 8 v w s s & = = 118

APPendiXx D . ¢ 4 4 4 o e s s 4 e 6 & e o s 6 e s s s e e e e . 124

-

prnr g e jor s

[l
i
v




Table

10
11
12

13

14

15

16

LIST OF TABLES

Key to Study Sites ' )
Vegetation of Study Sites
Area Sampled and Census Frequency Per Month

Avian Densities (abundance/40 hectares) at Eight
Diurnal Sites in Spring/Fall 1980

Comparison of Monthly Bird Species Diversity (BSD)
at Transect Sites

Percent of Migrant vs Resident Species at Each Diurnal
Study Site

Span of Migratory Period of Selected Migrants -
San Gorgonio Region

Span of Migratory Period of Selected Migrants -
Mojave Region

Span of Migratory-Period of Selected Migrants -
Coachella Valley Region .

Salton Sea Waterbi:ds ~ Fall 1979
Salton Sea Waterbirds -~ Spring 1980
Salton Sea Waterbirds - Fall 1980

Mean Bird Abundance Per (Km2) for All Sites
and Season (% 2 standard error)

Species Observed Within or Near the Wind Resource
Study Area Performing Diurnal Migration

A List of Rare and Endangered Bird Species Seen
During the Diurnal Study

Breeding Locality of Least Bell's Vireo During 1980

16
26

30
51
55
58
60
63

66
68
71

75
77
80

81

. . '



R .l

B .- s . . N L
_‘ -” - -’ -"‘

TP P . s e i YRR . .

Figure

10

11

LIST OF FIGURES

Southern California and the location of the WRSA
Diurnal study sites and location within the study area

Species richness and birds per 40 ha for each
transect site, Spring-Fall 1980

Computer simulated aerial view of the San Gorgonio
Pass showing 1980 bird densities/40 hectares for

seven sites

Mean number of birds/40 hectares at San Timoteo
Canyon, Banning Canyon, Cabazon, and Millard Canyon

Mean number of birds/40 hectares at Whitewater Canyon
and Morongo Valley . :

Mean number of birds/40 hectares at Pushawalla
Canyon and 66th and Tyler

Mean number of species at San Timoteo, Banning,
Cabazon, and Millard : '

Mean number of species at Whitewater and Morongo

Mean number of species at Pushawalla and 66th and

Tyler

Average and two standard errors of bird species
diversity in relation to the study site size

~-fi=

41

42

*
44
45
46

47

48

52




ACKNOWLEDGMENTS

The development of this study was initiated by Thomas Keeney, formerly
of Southern California Edison Company. He and Dr. Laszlo Szijj organized,
administered, and directed day-to-day activities and deserve speéial

thanks.

Many agencies and p;ople deserve special mention for granting admittance
to their land during this study: Riverside County Correctional Facility
at Twin Pines Ranch; Banning City Water District; U. S. Forest Service (for
access to Banning Canyon); fhe Morongo Indian Reservation for access to
ﬁillard Canyon; Desert Water Agency for access to Snow Creek Canyon;
Whitewater Trout farm for access to upper Whitewater Canyon; Culver
Nichols for permission to enter Chino Canyon; Agua Caliente Tribal Council,
especially Beth Roman, for permission to census Andreas and Palm Canyons;
Torreé Martinez Indians for access to their land; Paﬁl Wilhelm for access
to Thousand Palms Oasis; Gerald Tucker of Ditz-Crane for permission to
enter Mission Creek; Andreas Canyon Owner's Association for accéss to
upper Andreas Canyon; and Rick Anderson, Superintendent of the Joshua Tree

National Monument, for access to Cow Camp and Key's Ranch.

Also, the following individuals deserve special mention: Cheryl Darby
and Ellen Adelman at Southern California Edison Company assisted in all
data processing,and Robert W. Smith, of Ecological Data Analysis, performed

‘statistical analyses.

_iii_

l




- . -‘.A _,, - -_;

ol

iw,‘ . . [ e iI . o . L " L

We thank John Kelly and the personnel of the Southern California Edison
Company Devers Substation for the use of their facilities. Dr. Ralph
Schreiber for support, and the field biologi;ts who helped in collecting
the data--Bruce Henderson, Lee Jones, Dave Koeppel, and Sally Pearce.
Finally, we thank Terry Sciarrotta (SCE Wildlife Project Manager) for

valuable support, assistance, and patience throughout this study.

~iidi-







-
3
]

;'

o INTRODUCTION

The development of alternate energy technologies has  long been a goal
of the Southern California Edison (SCE). "These techndlogies——wind, solar,
and geothermal--have been planned for specific areas in southern California.
The development of these energy resources, especially wind and solar, require
the use of extensive land areas. A large scalé wind energy development is
planned for the San Gorgonio Pass and Coachella Valley areas of Riverside
County (Figure 1). This development may encompass as- much as 186 km? and
could involve the installation of up to 32,000 wind turbine generators (WIG)
(Wagstaff and Brady 1982). Along with SCE's goal to developvand distribute
alternate energy resources, there is a commitment to protect the environ-
ment in relation to each energy-related development. Therefore, this envi-
ronmental concern by SCE prompted an investigation of the biologiéal impact

of wind energy development in the San Gorgonio Pass and Coachella Valley.

In 1979, SCE funded a study to gather baseline infbrmation to gain a
better understandiﬁg of the dynamics of migratory and resident bird utili-
zation of the San Gorgonio Pass and adjacent desert areas. This was initi-
ated because of the highly land consumptive nature of wind energy development
which éould affect critical migratory and resident bird habitats. Other
concerns with this new technology are whether WIG's could interfere with
seasonal movements of migratory birds, their ecology and/or behévior, and

possibly result in significant bird deaths due to collisions.
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Fipure 1. Southern California and the location of the Wind Resource

Study Area.
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Bird distribution of southern California, in general, has been thor-
oughly examined by both Grinnell and Miller (1944) and Garrett and Dunn
(1981). However, the details of species distribution,'migration, and

population densities along with habitat utilization'éré poorly documented.
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Specific locations, such as the San Gorgonio Pass—Coachella Valley region,
are essentially unknown. While some anecdotal sightings of birds in this
region have been made over the years, prior to this study, no systematic

survey has been conducted.

Historically, several ornithologists postulated on bird migration
and usage in the California deserts. Miller (1951) noted.“each year
' across the deserts of the lo§er Colorado River basin of the southwestern
United States and northwéstern Mexico move great numbers of migrant birds,
passing between their mesic or even humid aﬁd cool breeding grounds and
the wintering ranges in the mountains or mesic areas of the mainland of
Meiico." Jehl (1977) states migrants wintering in Baja California pass

through the desert areas to breeding areas in the Great Basin and beyond.

Shorebirds and waterbirds that winter along the Pacific Coast of California
or Mexico, or at the Salton Sea, cross the area in several directions while
returning to inland breeding colonies in the central United States and

prairie provinces of Canada. The most extreme of these trans-desert move-

ments requires a flight of 804-1,126 km (500-700 miles)'aéross terrain that
is largely unsuitable for the survival of most species. And in fall, es-

peéially, the movement is made all the more rigorous by hot and dry condi-
tions of thgt,perioa. The route that Jehl refers to is the region betﬁeen

the Pacific slope (west of the transverse range) and the highland of west

P,

Mexico in the State of Sonora.

e.l '
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_L§ihg between these two localities are two regions, the San Gorgonio
" Pass and Coachella Valléy, which have4been identified as major route§ of
migration.  Howell (1923) coﬁsidered that the sﬁores of the Saiton Sea
basin provided leading lines for migrants northward to the Coachella
Valley. Small (1975) postulated that, of the five California deserts,
the Colorado Desert (Coachella Valley and Imperial Valiey) figures most
importaptly in the spring migratory patterns of birds into California

a

from Mexico.

The influence of topography on migran;s has also beén considered by
Miller (1951) in his review of "Avian flyways of Western America." He
- discusses the importance and effects of topography, especially fault lines
and mountain passes, in directing migration. He also considered the route
from the Gulf of C#liforniaithrough the_Coachella Valley and San Gorgonio

Pass to be the major route of birds crossing the desert.

With these historic perspectives defined, rassearch in the San Gorgonio
Pass and Coachella Valley was initiated in March 1979 and continued for four
diurnal migratory periods (spring and fall 1979 and spring and fall 1980).
The spring 1979 field season was considered preliminary in nature and in-
volved study site and methodology evaluations. These data from the spring
1979 seéson, although not interpreted in this repért, clearly indicated the
need for a more extensive biélogical study of ﬁhe region; therefore, we

conducted more systematic studies in fall 1979 and spring and fall 1980.
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The objectives of this study were to:

1.

Collect baseline information on the extent of use of migratory
and resident birds within and adjacent to the wind resource

study area (WRSA).

Determine and evaluate seasonal trends in spring and fall bird

migration.

Obtain data on habitat utilization and identify high-use areas

within or near the WRSA.

Complement further nocturnal avian studies with a baseline data
set of diurnal observation of species compositions and numbers

of migrant birds.

- Develop recommendations for mitigating the potential effects of

the WIG park on migratory and resident birds.




STUDY AREA

Location

-

This study was conducted in northérn Riverside County and southgrn
San Bernardino County. The area extends from Pélm Springs on the south
to.Joshua Tree National Monument and Morongo Valley on the north. The area
beginé east of Redlands and runs through the San Gorgonio Pass to the
northvshore of the Salton Sea at the southern end of the Coachella Valley;
covering an area of approkimately 5,260 km?2. Only specific sites within
this area have been studied. The area encémpasses éortions of the Colorado
Desert, southern Mojave Desert, and interior valley and foothill areas of

the San Bernardino and San Jacinto Mountains (Figure 2, Table 1).

The San Gorgonio Pass is fofﬁéd by the San Bernardino Mountains
(3,350 m) to the north and the San Jacinto Mountains (3,050 m) to the south. -
The elevation of the floor of the pass is appfoximately 365 m, decreasing
from west to east. The east-west lying San Gorgonio Pass is narrow (ap-
proximately 5 km in width) and connects the coastal region of southern
California with the Colorado Desert,jone of the hottest and driest deserts
of North America. This vast and arid area éxtends from the Coachella
Valley aﬁd Salton Sea eastward. The Coachella Valley is located to the
east of the San Gorgonio Pass, between the Little San Bernardino Mountains
(1,220 m) to the northeést and the San Jacinto and Santa Rosa Mountains
(1,980 m) to the southwest. The elevation of the Coachella Valley varies
from 300 m where it &éets tﬁe San Gorgonio Pass at its northwest end to

70 m below sea level at the north shore of the Salton Sea (Figure 2).
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North of the Coachella Valley, and within the Little San Bernardino
Mountains, is Joshua Tree National Monument which encompasses a mountain
system tha; extends southeast&ard from Morongo Valley (787 m) and chca
Valley (993 m) at the eastern face of the S;n Bernardino Mountains. The
Little San Bernardino Mountains form # complex  divide between the low-
lying environments of the Colorado Desert and tﬂe moderately high basins

and sinks of the Mojave Desert to the north.
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Table 1.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

23.

KEY TO STUDY SITES LISTED IN FIGURE.Z,h

San Timoteo Canyon

Banning Canyon

Millard Canyon and Kitching Peak
Cabazon

I-lO»Rest Stop (Whitéwater)
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 Ponds/mesquite thicket
Mission Creek

Morongo Valley

Yucca Valley

Joshua Tree National Monument
Thousand Palms Oasis

Pushawalla

Ave. 66 and Tyler Street
Whitewacer.Delta (North end Salton Sea)

Northwest Salton Sea




Weather and Climate

- The climate of this region alternates between mild winters and hot,
dry summers. The climate of most of the study area is strongly affected
by the rain shadow cast by the San Jacinto and Santa Rosa Mountains.

The majority of inland winter storms from the Pacific are blocked by these

mountains, thereby creating a generally arid climate.

Desert conditions prevail in the San Gorgonio Pass, Coachella Valley,
and southern Mojave, with high temperatures and low rainfall. The region's
arid climate changes dramatically with an increase in elevation. From the
floor of the Coachella Valley to the upper reaches of Mt. San Jacinto or
Mt. San Gorgonio, the climate is temperate-—warm summers alternate with
cold, snowy winters. During the spring period when valley temperatures are
mild, it is not uncommon to-have snow falling in the mountain foothills.
Because of the complexity of weather conditions in relation to elevation,
specific descriptions of weather for all study sites is not included in this

report.

Temperatures within the study area vary considerably; for example, temp-
eratures at Palm Springs (148 m) range from a mean winter low of 4.4°C (40°F)
(January) to a mean summer high of 42.2°C (108°F) (July), and the Santé Rosa
Mountains (2,656 m) range from a mean winter low of -12°C (10°F) (January)
to a mean summer high of 27.7°C (82°F) (July) (Aldrich and Mesadows 1966);
Rainfall within the regions also varies greatly. Average annual rainfall
in Palm Springs is 16 cm (6.3 in.); the Santa Rosa Mountains' average an-

nual rainfall is 50.8 cm (20.0 in.) (Aldrich and Meadows 1966).

-10~
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With the dramatic changes in elevation within the study afea,_spring
daytime tgﬁperatures vary considerably, averaging from 20°C-35°C, with
nighttime temperatures averaging from 0-15°C. For fall, daytimé tempera-
tures average 26°C-42°C, with nighttime teﬁperatures averaging from 10°C-

20°C (Aldrich and Meadows 1966).

Two different types of storms resulting in precipitation characterize
the study area. - Winter-spring precipitation results from storms originat-
ing over the northern Pacific Ocean which can be quite extensive, bringing
snowfall to higher elevations and rain and cold temperatures to lower ele~

vations. However, most storm systems usually dissipate near the San

. Gorgonio Pass. Summer-fall storms are convectional and originate to the

south of the stu@y area. The movement of these tropical air masses from
south to north can bring heavy rainfall to the Coachella Valley and sur-
rounding mountain slopes. In some years, these storms can produce enough
rain to exceed the annual average rainfall, althbugh these severe storms

are a . rare event.

The most prominent climatic feature of the WRSA is its unique wind
flow pattérn (Zambrano and Arcemont 1981). The‘San Gorgonio Pass is char-
acterized by five basic wind flow patterns caused by existing topographical
characteristics of the area and changing synoptic éonditidns. By far the
most significant of these wind flow patterms is the strong weéterly flow
geherated by cool coastal air being pulled into the hot lower deserts of
Palm Springs through the San Gorgonio Pass. The pass reaches its maximum

elevation of 690 m at Banning, and wind velocity increases as the elevation

-11-




of the pass floor drops to less than 180 m at Garnet (30 km east of
Banning). Wind velocity peaks at Whitewater where the pass flqor begins
to downslope in a southeasterly direétion to an elevatkon of around. 60 m.
The result is stronger winds onthe south side of the pass than the north
side, especially east of Whitewater. Winds fro@ this westerly flow aver-
age 18 mph through most of the‘Palm Springs—Whitewaterbregion with locally
stronger areas onvthe floor of the pass and on foothill sites exposed to

the west winds (Zambrano and Arcemont 1981).

Another basic westerly flow pattern occurs usually during spring
with storm fronts moving northwest down the California coast through the
‘qu Angeles Basin and San Gorgonio Pass to the desert. These prefrontal
westerly flows going througb the pass have recorded average daily wind
velocities of 45 mph, with winds from Beaumont to Indio averaging in excess

of 20 mph (Zambrano and Arcemont 1981).

A noftheasterly wind flow, infrequent yet well known as Santa Ana
winds, occurs as a result of a high pressure zone in the Great Basin region
of Nevada-Utah. These winds do not usually follow the contour of the San
Gorgonio Pass but pass over the San Bermardino Mountains into the southern
California coast. The Santa Ana winds usually occur in the fall and winter,
and the.effects vary in magnitude throughout the étudy area. During
this condition, winds to 35 mph will occur at Devers and Banning while winds

at Whitewater peak at 12 mph (Zambrano and Arcemont 1981).

-12-




Easterly winds blow through the San Gorgonio Pass on occasion due to
different synoptic weather conditions. Mild updrafts from the Coachella
Valley, averaging below 10 mph, blow through the San Gorgonio Pass to the

coastal areas from December to February when the temperature gradient be-

Il EE B

‘tween Beaumont and Palm Springs is low. When storms approach southern
California from the west or southwest, east-southeasterly winds blow

through the San Gorgonio Pass. In addition, hurricanes terminating to
)

-‘ -‘J

the south off the Baja Peninsula will cause strong easterly winds through

the area (Zambrano and Arcemont 1981).

The final wind conditions occurring in the pass are the drainage
' flows caused from cold mountain air flowing down the contours into the
desert. They are influenced by larger scale synoptic weather, especially

high pressure buildups in the southwest. This flow in the late spring

- - - oA £
-A -M ‘ -U

and early summer is a morning flow (Zambranc and Arcemont 1981).
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Vegetation and Study Sites

" Within the study area, climate changes abruptly with elevation,
thereby créating a profound change in vegetation. Along with this are
physical differences such as slope, substrate, and water supply that

account for a unique assortment of vegetation.

In general, fhe study region is diverse in habitat types and invoives
three life zones: 1lower Sonoran; upper Sonoran, and transition. The
lower Somoran 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, deseft microphyll woodland, desert oasis
woodland, desert riparian woodland, desert wash scrub, mixed desert scrub,
desert psammophytic scrub (desert dune sand plant), alkaline scrub, desert

traﬁsition-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 expoéure and elevation. Plant communities
include riparian woodland, inland sage scrub, southern oak woodland/
grasslaqd; 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).

14—
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- Study sites were chosen to represent all dominént plant communities
within the region. Twenty-four study sites were sampled in three major
areas within and adjacent toAthe WRSA. The loﬂgitudeé and latitudes of
the study sites range from 116° 03' 03" to il7° 08''03" and from 33° 28'
08" to 34° 05' 05", respectively. For analysis, we have grouped the study
sites into three geographical regions. Twelve study sites are within the
San Gorgonio Pass, seven within the Coachella Valley, four in the southern
Mojav; Desert, and one at the horth shore of the Salton Sea (Figure 2,
Table 1). Study sites vegetation, spgcific location,'elevatipn, and site<

descriptions are listed in Table 2. These descriptions of the vegetative

component represent a ''qualitative" estimate of various habitat types which

- were censused and does not reflect the precise magnitude of each component

within the study sites.

Tﬁe size of study sites ranged from 8 to 625 hectares, the largest
sampling area being the aquatic habitats of éhe Salton Sea (Table 3). This
variation in the size of study sites was related to the patchiness of vege-
tation types studied within each region. Certain isolated habitats, such
as desert oasis and riparian wéodland, that are important to birds varied
considerably in size (Table 2). The monthly frequency of sampling for all

three seasons per site were relatively uniform.(Table 3).

-15- ' .




Table 2 , Vegetation of study sites,

Sampling
- station Name/Location Site description .
‘number -
1. San Timoteo Canyon This station is the most westerly site within the study area and is
subdivided into three subsites along a northwest-southeast oriented
-~ 9,4 km west of Beaumont. canyon opening into the west end of the San Gorgonio Pass.
- elevation 610 m. , 1. Fisherman's Retreat Ponds

T2S, R2W, sections 25-28,

Riverside County

The types of vegetation are 407 freshwater marsh, 20% inland
sage scrub, 157 broad-leaved diciduous and evergreen woodland,
157 cultivated field and residence, and 10% disturbed grassland.
Most of the area is artificially flooded but seasonal flooding
does occurr,

San Timoteo Creek

The types of vegetation are 80% broad-leaved diciduous forest
with a shrub understory, 15% inland sage scrub and 5% cultivated
field. Intermittent surface water with seasonal flooding.

Creek bed composed of sand bars, mud, intermittent gravel, and
organic matter., Hard pack and soft earth, stream banks present
on both sides of the creek bed approximately 6 to 10 m in height.

. 3. Woodhouse Canyon Road
Vegetation types consist of 60% inland sage scrub, 30% broad
leaved diciduous and evergreen woodland, 107 cultivated fields.
During the growing season water is temporarily present.
2. Banning Canyon This site runs along the San Gorgonio River as it drains out of Banning
Canyon into the San Gorgonio Pass. Types of vegetation include 507
*-~ 10,6 km north of Banning. broad-leaved diciduous forest, 35Z chaparral with broad-leaved evergreen




(Table 2. cont.)

Sampling .
station Name/Location:
number '

Site description

- elevation 1,220-1400 m.

- TZS R1E, Sectlons 4, 5,
8, and 17

- Riverside County.

3. Millard Canyon Creek

6.4 km north of Cabazon,

elevation 1,341 m,

Riverside County.
4, Kitching Peak

- 8.1 km north of Cabazon.

elevation 1,707 m.

T2E, R2S, section 21.

Riverside County.
5. Whitewater Canyon

- 15 km northwest of Palm

T2E, R2S, sections 20 & 21,

woodland, 157 needle-leaved evergreen forest. Open water present year-
round with seasonal flooding. River bed substrate consists of sand
bars, gravel, cobbles, boulders, mud, and organic matter. Small
hardpack and soft-earth banks present. Canyon orientation is northwest-
southeast at the lower elevation and east-west at the upper elevations.
The site is at the south face of San Gorgonlo Mountain in the San
Bernardino Mountains.

This site is in the south facing foothills of the San Bernardino
Mountains. Types of vegetation include 707 broad-leaved diciduous and
evergreen woodland, 30% chaparral. Sand, mud, organic material,
gravel, and some boulders make up the creek substrate. Year round open
water with seasonal flooding.

In the San Bernardino Mountains; the vegetation types include 607
needle-leaved evergreen forest, 20% broad-leaved evergreen woodland,
15% chaparral, 5% broad-leaved diciduous woodland. Leaf litter on
ground. Intermittent water, North-south oriented canyon.

Along the Whitewater River this major northwest-southeast oriented
canyon drains into the San Gorgonio Pass and has open water year round
and seasonal flooding. The river bed substrate consists of sand, mud,

s



(Table 2, cont,)

Sampling
station Name/Location Site description
number
Springs., gravel, boulders, and some organic matter. Types of vegetation include

- Elevation 671 m.

- T2S, R3E, sections 15, 22,
‘23, 26, 27, and 35.

-Riverside County.

6. Cabazon Tailings

1.5 km south of Cabazon.

-g1~-

- elevation 537 m,

T3S, R3E, sections 17, 18,
20, and 21,

Riverside Couﬁty.

7. Valley Hi County Park

- 6.5 km southwest of Cabazon,

elevation 1,103 m.

T3S, RIE, sections 25, & 36.

Riverside County.

8.  Twin Pines Ranch

85% broad-leaved diciduous and evergreen forest, 107 desert chaparral,
5% desert scrub., Historically known as a major rest stop for migratory
birds along the southeast face of the San Bernardino Mountains and Mt.
San Gorgonio,

San Gorgonio River and ecotone along the north face at the base of the
San Jacinto Mountains, Vegetation types include 20% decadent broad-
leaved diciduous woodland, 707 semi-desert grassland/desert scrub, 10%
desert microphyll woodland. Open water present year round with
seasonal flooding. River bed substrate consists of sand, gravel, and
some boulders. The hill above the river has numerous rocky outcrops
and large boulders,

In the foothills of the San Jacinto Mountains; vegetation types include
607 broad-leaved evergreen woodland, 20% chaparral, 157 open grassland,
5% open water (ponds) with some understory present. Substrate
generally covered with a mat of leaf litter.

Hurley Flats, Brown and Twin Pines Creek in the foothills of the San
Jacinto Mountains. Vegetation: 807 broad-leaved deciduous and ever-
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(Table 2 . cont.)

Sampling : -
'station Name/Location -Site description
number :
- 5 km south of Cabazon. green woodland, 157 chaparral, 5% cultivated disturbed grassland.
Year round open water. Creekbed outcrops and boulders present on some
- elevation 1,049 m, hillsides :

T3S, R2E, sections 32, 33,
28, and 29.

- Riverside County.

9. Snow Creek Canyon/Village Along the north face of and at the base of Mt. San Jacinto; this
sampling station is divided into two subsites.
- 5.7 km south of junction

I-10 and California State 1. Snow Creek: In a north-south oriented canyon on a wide alluvial
Hwy. 111, fan opening into the San Gorgonio Pass. Vegetation types
: , include 55% broad-leaved deciduous and evergreen forest, 30%

- elevation: , broad-leaved evergreen scrub, 10% chaparral, 5% desert scrub.
_upper canyon - 488-610 m, Open, running water is present year round. The creek substrate
“village - 400 m, is composed of gravel and large boulders with some sand:

- T3S, R3E, Sections 20, 21, 2, Snow Creek Village: 1In the same canyon; vegetation types
28, 32, and 33. include 30% broad-leaved deciduous woodland, 507% exotic

(ornamental) woodland, 20% desert scrub. Seasonally flooded,

~ Riverside County. water not present year round. :

10. Interstate 10 rest stop This site is near the center of the San Gorgonio Pass at the east end.
: Vegetation types consist of 257 tamarisk thicket, 407 cultivated

- 2.8 km east of Junction fields, 357 desert scrub. Open water present seasonally and
T-10 and California State artificially,

Hwy. 111, :

-~ elevation 366 m.

}




(Table 2 . cont.)

Sampling
station Name/Location
number

Site description

- T3S, R3E, section 10
— Riverside County.
11. Whitewater Settling Ponds

- 8.0 km northwest of Palm
Springs.

elevation 335 m.

T3S, R4E, sections 19, 20,
and 29,

Riverside County.
12,7 Mesquite thicket

~ 10.0 km northwest Palm
Springs. :

elevation 335 m.

T3S, R3E, Section 24.

Riverside County,
13. Devers WIG

- 10.8 km northwest of Palm
Springs,

Vegetation is almost non existent, Retains water most of the year
except for summer months.

Vegetation type consists of 80% desert microphyll woodland, and 207
desert’ succulent/scrub. There is an annual understory of grasses. No
open water is present. The site is at the base of the northeast face

‘of the San Jacinto Mountains,

At the west end of the Coachella Valley, The vegetation types consist
of 90% desert scrub, 107 disturbed desert; no open water.
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(Table 2 . cont.)

Sampling
station Name/Location Site description
number ’ .

- ‘elevation 342 m.
- T3S, R4E, Sections 4 and 5.
- Riverside County.

14.- Chino Canyon At the northeast face of the San Jacinto Mountains and Mt. San Jacinto.
Vegetation types include 807 broad-leaved deciduous and evergreen
- 4 km west of Palm Springs. woodland, 20% desert scrub. Year round water at site fed by spring.
Dense understory. Rocky outcrops and boulders present on hillsides.
elevation 610 m. Area was burned in 1977 summer wildfire.

T4S, R4E, section 7.

-~ Riverside County.

15. Palm Canyon At the -east face of the San Jacinto mountains., Vegetation consists of
' 90% broad-leaved deciduous and evergreen forest, 5% desert microphyll
- 4,6 km south of Palm woodland, 5% desert scrub. Open water year round with seasonal
Springs. flooding. Canyon has steep cliff walls and large rocky outcrops and
boulders on hillsides. Fire destroyed dense lush understory in summer

elevation 244 m. 1980.

TSS, R4E, section 3 & 14,

Riverside County.

16, Willow Hole Oasis Near the northwest side of Edom Hill in Seven Palms Valley. Vegetation
types include 70% desert microphyll woodland, 20% desert oasis woodland,
- 16,9 km north of Cathedral 10%Z desert scrub., Year round water; summer months not above surface;
City., seasonal flooding.



(Table 2, cont.)

Sampling C .
station Name/Location - Site description
number '

- elevation 231 m,

- T3S, R5E, Sections 21, 22,
and 28.

- Riverside County

17. Thousand Palms Vegetation types for both sites consist of 607 desert oasis woodland,

. 207 desert microphyll woodland, 10% broad-leaved deciduous woodland,

- 5.4 km northeast of and 10% desert scrub, Open water occurs at Thousand Palms Oasis and
Thousand Palms seasonal flooding occurs. The site is in the Indio Hills.

-tt-
I

elevation 171 m.

T4S, R6E, sections 1 & 12,

Riverside County.

18.  Pushawalla Oasis In the Indio Hills; the vegetation at this site consists of 607 desert
: oasis woodland, 207 desert microphyll woodland, 107 broad-leaved
- 10 km northeast of deciduous woodland, and 10% desert scrub, Seasonal flooding occurs;
Thousand Palms. no open water present. ' T.

elevation 207 m.

T4S, R7E, sections 17 & 18.

Riverside County,

19, Avenue 66 and Tyler Street; Vegetation types include 40% desert oasis woodland, 307% desert
microphyll woodland, 30% alkali sink scrub. Seasonally flooded. No

- 11.9 km south of Coachella. open water present.

’

—
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(Table 2. cont.)

Sampling
station Name/Location
number o

Site description

- elevation -46 m below sea
level,

- T7S, R8E, Section 8.
- Riverside County.
20, Mission Creek.

- 10.5 km west of Desert
Hot Springs

elevation:
lower canyon - 732 m.
upper canyon - 914 m,

T2S, R3E, sections 2, 3,
and 12,

Riverside County.
21. Morongo Valley

- 0.5 km east of Morongo
Valley.

elevation 732 m.

T1S, R4E, sections 28, 33,
and 34,

San Bernardino County.

This sampling station is divided into two subsites: the Mission Creek
area is an ecotone between the Mojave and Colorado Deserts. The lower
canyon vegetation types are 707 broad-leaved deciduous woodland, 207
graminoid plant community, occasionally interrupted by less than 2 meter
wide patches of open water, 107 desert scrub. The upper canyon
vegetation is 50% broad-leaved deciduous woodland, 20% graminoid plant
community, 10% chaparral and 107 pinyon-juniper woodland. This area has
year round water, with seasonal flooding. The creek substrate is
composed of coarse sediment and medium to large boulders.

Big Morongo Canyon in the northwest portion of the Little San Bernardino
Mountains is an ecotone between the Mojave and Colorado Deserts.
Vegetation types include 907 Broad-leaved deciduous and evergreen
woodlands, 10% desert and juniper scrub. Water present year round with
seasonal flooding. Canyon is northwest-southeast oriented, Historic
migratory bird resting area.
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Table 3 I
AREA SAMPLED AND CENSUS FREQUENCY PER MONTH l

i

Fall 1979 Spring 1980 Fall 1980 |

~ Study Sites Hectares Aug Sept Oct Nov Mar Apr May Aug Sept Oct RNov l
San Timoteo Canyon 233 2 7 7 5 6 7 9 2 7 7 7
Banning Canyon 113 2 7 7 5 5 7 9 2 7 7 6 l
Millard Canyon-

Kitching Peak 74 2 7 6 5 5 7 8 2 6 7 7
Cabazon 42 2 7 7 7 2 7 7 I
I-10 Rest Stop

(Whitewater) 19 2 7 6 5 5 7 8 2 6 7 7 I
Valley Hi Park 61 2 7 7 4 5 7 8 2 6 7 7
Twin Pines Ranch 73 2 7 7 4 5 7 8 2 6 7 7 l
Snow Creek Canyon 90 "2 7 7 4 5 7 8 2 6 7 7
Chino Canyon 21 2 7 7 5 5 7 9 2 7 7 6
Andreas-Palm Cyn 34 2 7 7 5 5 7 9 2 7 7 6 l
Devers WIG Site 8 2 7 7 4 5 7 8 2 6 7 7
Willow Hole 24 2 7 7 4 6 6 9 2 7 7 7 l
Whitewater Canyon 55 2 7 6 4 5 7 8 2 6 77
Whitewater _ I

Settling Ponds 32 - - - - 5 7 8 2 7 6 7
Mesquite Thicket 18 - - - - 5 7 8 2 7 6 7
Mission Creek 65 - - - - 5 7 8 2 6 7 7 l
Morongo Valley 125 3 6 7 5 6 6 9 2 7 7 7
Yucca Valley 50 3 6 7 5 6 6 9 2 7 7 7 I
Joshua Tree N. M, 229 3 6 7 5 6 6 9 2 7 7 7
Thousand Palms v | I

Oasis 42 7 7 4 6 2 7 7 7
Pushawalla 36 2 771 4 6 6 9 2 71 1 1 '
Ave. 66 and |

Tyler Street 114 2 7 7 4 5 7 8 2 7 6 7
North end of I

Salton Sea 625 2 7 7 4 5 7 8 2 7 6 7

1
~26- l
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. METHODS

Bird Censusing

Avian species composition and populations were collected at all 24

- sites. The census data included here are from 22 August to 21 November

1979, 8 March to 31 May 1980, and 25 August to 30 November 1980. Bird
censuses were conducted at each site once every fourth day during each
study pericd. Two methods of bird censusing were employed during this
study. The first was the modified Emlen (1971) variable-distance trans-

ect method. Censusing was done by one observer in .the early morning dur-

" ing periods of peak bird activity. Bird detections were recorded at lat-

eral distances up to 125 h,and the censused area included about 40 hectares
from 1,600 m transects. Emlen transects were established at eight study
sites where habitat was considered homogeneous, which is 2 prerequisite for
thié procedure. These were San Timoteo Canyon, Banning Canyon, Cabazon,

Kitching Peak, Whitewater Canyon, Morongo Valley, Pushawalla Canyon, and

66th and Tyler Street (Figure 2).

The second method of censusing was not as rigid as the Emlen method.
Censuses were conducted in the same manner each time by one observer sys-
tematically walking through each site recording all birdé éetected. This
was done at all study sites including those mentioned above, which would
take place after the early morning transect count. Length of time ex-
pended at each site was related to the size of each study area. Therefore,

two small study sites could be sampled in one morning, while a large study

-27-~




site would take an entire morning. Fach site was sampled for approximately

4 hours_(qéan==4.3:tl.2 SE) per day (mean per season =88.5 hours *18.0 SE).

-Censusing was also performed in the afternoon based on the assumption
that certain species' activity patterns would increase during daylight
hours, e.g. vulture, hawks, swifts, and swallows. Included in this reason-

ing is the view that certain birds perform migration throughout the day.

Analysis

From the Emlen transect reéults, we determined avian density for each
transect. The density of each species was based on the number of indivi-
" duals per 40 hectares (100 acres)--a standard unit used for avian studies.
Season, monthly, and weekly avian densities were calculated for each study

site.

The other census data collected from direct counts at each site have
not been portrayed in birds/40 ha, rather these data are shown as birds per
unit area. Although this isa relative abundance,thesecalcﬁlations reveal an

index to population numbers.

The number of diffefent species found at a given study site repre-
sented a measure of species richness. Bird species diversity (BSD) are
computed from the equation H' (BSD) = - £Pi log, Pi based on the Shannon-
Wiener model of information theory (Shannon and Weaver 1963) as it applies
to biological parameters (MacArthur 1963). BSD is a measure of the number
of species, aé well as the proportion of total individuals belonging to

each species.
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RESULTS

All bird species recorded during this study and study sites and sea-

- son in which they were observed are listed in Appendices A, B, C, and D.

The bird species were classified into two categories: migrant and resident.

Residents were determined by behavior activity in relation to breeding, hab-

itat preference for breeding, the number of times the species was recorded

on each census at each site, and breeding bird distribution literature.

" Migrants were determined in a similar fashion by breeding distribution of

each species, time of season of each observation, habitat types observed in,

and bird distribution literature.

Seasonality - Bird Density and Diversity

The results of the 1980 Emlen tramsect for eight study sites are showm
in Table 4 and Figures 3, 4, 5, 6, and 7. Seasonal variations in both bird
density and species richness is apparent in Figurg 3. A significant corre-
lation exists between average density and total number of species from the
transect data at each site (r==0.9l, P <0.001), indicating that'afeas with

more species of birds tended to have higher overall densities of birds.

In terms of bird density, the spring 1980 mean had an overall higher
number of birds/40 ha than fall 1980 (Figure 4). This was especially true
for the six low~elevation sites within the-San Gorgoﬁio Pass, Coachella Val-
ley, and Morongo Valley (mean density =612 birds/40 hé 61:£SE) wbére 65%'
were migrant birds. During spring at upper elevation sites in San Bernar-

dino Mountain foothills, the mean density was 319 birds/40 ha 43 + SE of

which 38% were considered migrants. Fall bird density for upper-elevation
sites showed some differences, averaging 465 birds/40 ha 59 * SE of which

61% were migrants, while lower-elevation sites averaged 401 birds/40 ha

38 £ SE of which 497 were migrants. .
’ -29-




Table 4, Avian densities (abundance/40 hectares) at eight diurnal sites in spring/fall 1980.

Species San Timoteo Banning Cabazon Kitching Whitewater Morongo Pushawalla Ave. 66 &
Canyon Canyon Peak Canyon Valley Canyon Tyler St.
Green-backed Heron 0/0 0/0 0/0 0/0 0/1.4 - ,4/0 0/0 0/0
Black-shouldered Kite 0/.1 0/0 0/0 0/0 - 0/0 0/0 0/0 0/0
Sharp-shinned Hawk 1/.1 .2/ .8/.2 0/.8 | 0/0 0/.1 /.4 0/0-
Cooéer's Hawk /1.3 .1/0 .2/.9 .3/0 1.3/0 2,6/1 0/0 . .3/1.1
| Red-shouldered Hawk 2,6/1.6 0/0 0/0 0/0 0/.3 .1/0 - 0/0 0/0
$ Red-tailed Hawk 1/ .8/.1 1/1.6 .9/.3 0/0 -/0 /.6 0/0
) Ferrugindﬁé Hawk | o/- . 0/0 0/0 0/0 0/0 0/0 0/0 0/0
American Kestrel 8.1/3.4  3.2/1.2 1.7/.8 0/.1 o/ 1/.1 1.7/.7 1/.7
Merlin 0/.5  0/0 0/0 0/0 0/0 0/0 . ol 0/0
Prairie Falcon 0/0. 0/.4 0/0 0/0 0/0.  0/0 -/= 0/0
Ring-necked Pheasant 1.2/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
Gambel's Quail 0/0 0/0 3.6/7.9 0/0 0/2.9 32.3/15.6 8.7/170.6 35.9/48.4
California Quail 1,6/38.3 13.9/18 20,5/89.6 .3/0 0/0 0/0 0/0 0/0
Mountain Quail 0/0 1/.6 .3/0 .1/6.,7 0/0 0/0 0/0 0/0
Virginia’Réil 0/.5 0/0 0/0 0/0 0/0 2/2.6 0/0 0/0
Sora ' 0/.4 . 0/0 - 0/0 0/0 0/0 0/0 ' 0/0 - 0/0
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(Table 4. cont,)

Species San Timoteo  Banning Cabazon Kitching Whitewater Morongo Pushawalla Ave, 66 &
Canyon Canycn Peak Canyon Valley Canyon Tyler St.
American Coot .3/0 - 0/0 0/0 0/0 c/0 0/0 0/0 0/0
Killdeer ‘ 2/1.6 .1/0 0/0 0/0 . 0/0 0/.4 0/0 0/.1
Creater Yellowlegs  1.3/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
Spotted Sandpiper .1/0 0/0 - 0/0 - 0/0 | 0/0 0/0 - 0/0 0/0
Band-tailed Pigeon 0/0 0/0 0/0 4.4/.3 0/0 0/0 0/0 0/0
:g Spotted Dove 4/0 0/0 0/0 0/0 4/1.1 0/0 0/0 0/0
White-winged Dove 0/0 0/0 c/0 . 0/0 . 0/0 0/0 ¢/0 1,1/0
Mourning Dove 29.5/12.6  4.1/2.1  29.8/16.2  1.1/0 0/3.5  4.4/.3  14.7/.8  133.7/.8
Common Ground-Dove 0/0 0/0 - 0/0 20/0 0/0 0/0 0/0 1.4/.8
Greater Roadrunner .3/0 ¢ .3/0 1.6/.5 0/0 6/3.2  .1/.4 1/ 2.4/.3
Common Barn Owl 2.2/ .4 0/0 - 0/.8 0/0 - 0/0 0/.1 0/ .4 .8/0
| Great Horned Owl 0/0 0/0 0/0 .3/0 0/0 | .5/.4 0/.1 0/1.7
Northern Pygmy Owl - .5/0 ¢/0 0/0 0/0 0/0 0/0 0/0 o/c
Burrowing Owl - c/0 O/O‘ 0/.4 C/0 0/0 0/0 0/0 0/0
Spotted 0wl . 0/0 0/0 0/0 .8/0 0/0 » c/0 0/0 0/0

Lesser Nighthawk O/?l 0/0 1/0 0/0 0/0 0/0 c/0 | c/0



(Table 4 . cont.)

Species San Timoteo Banning Cabazon Kitching Whitewater Morongo Pushawalla Ave. 66 &

Canyon Canyon Peak Canyon Valley Canyon Tyler St.
Common Poorwill 0/0 0/0 0/ .4 0/0 0/0 0/0 0/0 0/0
White-throated Swift  0/0 0/0 0/0 o/0 ©  .5/0 0/0 0/0 0/0
Black~-chinned ‘

"~ Hummingbird 3.1/.4 0/0 1/0 .8/0 2.3/.9 1.4/.4 4/0 0/0
Anna's Hummingbird  12.4/14.6 12,3/12.9 9.2/12.7 5.7/3.3 3.6/13.6 10,5/2.6 .6/.6 5.1/1.7
Costa's Hummingbird 15.9/2.1 4,9/1 19.5/1 .5/0 12,2/0 15/ .4 5.8/0 2.5/0
Rufous Hummingbird 0/0 0/.5 L AJ2.2 0/0 0/.3 0/0 .4/0 0/0
Costa's/Black-chinned

Hummingbird 0/0 0/1 0/0 0/0 0/0 0/0 0/0 .8/0
Belted Kingfisher o/.4 0/0 0/0 0/0 1.2/.1 0/.4 0/0 0/0
Lewis Woodpecker 0/0 .1/0 0/0 0/0 0/0 0/0 '0/0 0/0

 Acorn. Woodpecker 0/0 4/1,2 0/0 8.2/9.9 . 0/0° 0/0 0/0 0/0
Yellow-bellied

Sapsucker - 0/.8 0/0 - 0/0 0/1.9 0/0 .4/0 0/0 0/.8
Ladder-backed ‘

Woodpecker 0/0 0/0 2.5/0 0/0 0/0 1.1/0 0/3.3  23.4/6.8
Nuttall's Woodpecker 23.7/13.5 3.1/3.8 0/.4 3.7/3.9 1.7/3.1 0/5.9 0/0 0/0

Downy Woodpecker 1.4/.4 0/0 0/0 0/0 0/0 0/0 . 0/0 - 0/0
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. (Table 4, cont,)

0/0

Species San Timoteo Banning Cabazon Kitching Whitwater Morongo Bushéwalla Ave, 66 &
: " Canyon Peak Canyon Valley Canyon Tyler St.
Hairy Woodpecker 0/.4 1.1/1 0/0 0/2.9 0/0 0/0 0/0 0/0
White-headed Woodpecker 0/0 0/0 0/0 .8/0 0/0 0/0 0/0 0/0
Northern Flicker  17.5/1L.4  9.4/7.5  2.8/.4 2/1.3 4105 1.6/2.5 0/.9 .5/2.3
Olive-sided Flycatcher 0/0 .5/0 1.5/0 1.1/0 .1/0 .6/0 1.3/0 0/0
Western Wood-Pewee 4.2/.6 2,7/.5 4.9/.6 1.1/0 13,2/1.4 7.8/2.2 7.1/b - 2.5/0
Willow Flycatcher 4/ h .1/0 0/0 0/0 0/0 4701 470 0/0
Hammond's Flycatcher 0/0 0/0 4/0 0/0. 0/0 .7/0 0/0 0/0
Dusky Flycatcher 0/0 0/0 .4/0 0/0 o/. .4/0 0/0 0/0
Gray Flycatcher O/b 0/0 0/0 0/0 0/0 0/0 .4/0 0/0
Western Flycatcher A/0 4/0 1;1/1.3 6.4/0 4/0 6.8/0 1.5/0 1.7/0
‘Black Phoebe 3.1/11.3  4.4/3.8  6.4/6.3 0/0 5.7/1.5  3.5/4.8 0/0 0/0
Easﬁern Phoebe 0/0 0/0 0/0 0/0 0/ .4 0/0 0/0 0/0
Say's Phoebe "L1/1.3 0/.1 | L1731 0/0 0/1.2 .8/0 .7/3.1 0/.8
Ash-throated '
Flycatcher 11.3/0 7.6/0 5.9/0 1.4/0 3.1/0 6.3/0 1.8/0 18.5/8.5
Cassin's Kingbird | 0/0 0/0 0/0 0/0 NYN! 0/0 0/0



(Table 4, cont.)

Kitching Whitewater Mofongo Pushawalla

Species San Timoteo Banning Cabazon Ave, 66 &
Canyon Canyon Peak Canyon Vélley Canyon Tyler St,
Western Kingbird .9/0 .4/0 4,2/1.3 .3/0 .8/0 2,3/0 .2/0 0/0‘
Violet-green Swallow .1/0 0/0 0/0 1.4/0  0/0 0/0 0/0 0/0
Northern Rough-winged '
.~ Swallow 2.8/0 0/0 2.8/ 0/0 0/0 0/0 .8/0 0/0
Barn Swallow | 0/0 0/0 0/0 0/0 0/0 0/0 0/.4 0/0
, Steller's Jay - 0/0 .2/.5 0/0 2.6/4.9 0/0 0/0 . 0/0 0/0
%: Scrub Jay 2.1/7.6 49.8/87.8 0/.3 1.9/5.3 1,7/6.3 1/7.1 .1/0 0/0
American Crow 5.7/.6 2,2/.8 ,7/0 0/0 0/0 0/0 0/0 0/0
Common Raven 1.8/.6 - 0/0 1.6/.2 0/0 .8/.8 0/0 1.1/ 0/0
Mountain Chickadee 0/.3 .1/7.8 0/0 28,1/35.9 4/.6 0/14. 0/0 0/0
Plain Titmouse 9.8/5.5 14.4/14.3  0/0  4,1/6.1 .8/.3  0/1.3 0/0 0/.8
‘Verdin 0/0 0/0 0/0 0/0 0/.4 7;1/.6 10.7/7.6 85.1/54.3
Bushtit 41,4/46,7  25,3/32 276/0 5.8/.3 23,9/15.7 23/12.9 0/0 0/0
Red-breasted Nuthatch-‘ 0/0 0/0 0/0 .3/0 0/0 0/0 0/0 0/0
White-breasted |
Nuthatch - 0/.8 ~/.2 0/0 1.9/13 0/.4 0/.3 0/0 0/0
Pygmy.Nuthatch - 0/0 0/.1 0/0 0/0 .8/0 0/0 0/0 0/0
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(Table 4. cont,)

Species San Timoteo Banning Cabazon Kitching Whitewater Morongo  Pushawalla Ave, 66 &
Canyon Canyon . Peak Canyon Valley Canyon Tyler St.
Brown Creeper 0/0 0/.4 0/0 3.9/21.3 0/0 0/1 0/0 0/0
Cactus Wren 0/0 0/0  12.1/7.2 0/0 .1/0 .9/0 6.6/11  32.7/36
Rock Wren 0/0 1.4/2.2  3.6/4 0/0 1.3/3.4 0/0 3/2.4 0/0
Canyon Wren 0/0 0/0 J1/.1 2.5/11.4  0/0 0/0 0/0  0/0
Bewick's Wren 79;5/40.7 11/28.2 4/31.6 2.6/8.3 21.1/24;1 40.6/14,9 4.,2/6.7 65.1/38.5
é: House Wren 26.1/6.1 11/6.9 6.9/3.8 12.9/28 1.3/3.2 ©5.9/1.9 .7/0 - 0/1.7
' Marsh Wren 0/0 0/0 0/0 0/0 0/.6  1.5/3.1 0/0  0/0
Golden—crowned.Kinglet 0/0 - 0/0 0/0 0/.7 0/0 0/0 "~ 0/0 .0/0
Ruby-crowned Kinglet 8.7/36.1 20.6/33.6 -/17.7 3,3/30.1 3.1/23.5 29,9/35.2 1.4/4.5 3.9/35.7
Blue;gray Gnatcatcher 0/0 .4/0 0/0 | 0/0 0/0 . .9/0 0/.4 0/.8
Black-tailed | S | '
Gnatcatcher 0/0 - 0/0 0/0 0/0 . 0/0 0/0 3.3/2.9 12.2/6.6
Western Bluebird 1.5/0 2.8/1.9°  0/.4 6.9/1 0/1.9 0/5.9 0/3.2 0/0
Townsend's Solitaire 0/0 .1/0 0/0 0/1.7 0/0 0/0 0/;4 0/0
Swainson's Thrush 0/0 0/0 .6/0 0/0 .4/0 11.9/0 .8/0 0/0

Hermit Thrush 1.8/1.9 1.2/2.4 - ,4/0 0/1.4 2,7/3.3 3.5/5.8 0/.8 0/.5
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(Table 4, cont.)

[

.Species San Timoteo Banning Cabazon Kitching Whitewater Morongo Pushawalla Ave. 66 &
Canyon Canyon Peak Canyon Valley Canyon Tyler ST.

American Robin 0/0 0/.1 0/0 0/.3 0/0 0/0 0/0 0/1.7
Wrentit 0/.9 17/15.6 -/.6 0/0 0/0 0/0 .0/0 0/0
Northern Mockingbird .4/.5 2/5.7 3/0 0/0 .1/2.9 .9/0 JA/1,4 21,5/48.5
California Thrasher 2f8/2.8 3.8/6.4 2.9/0 0/0 2.5/5.6 6.2/2.6 0/0 0/0
Le Conte's Thrasher 0/0 0/0 0/0 0/0 0/0. 0/0_‘ 0/0 0/.3
Water Pipit 0/.2 0/0 0/2.1  0/0 0/0  0/0 0/0 0/0
Cedar Waxwing 4.6/0 6/7.9  0/0 0/0 0/0 0/0  2.5/.8 0/0
Phainopepla .1/0 6/2.7  2.7/.1. 0/0 .9/0 6.1/0 0/3.7 0/11.4
Loggerhead Shrike 0/1.9 0/1.8  3.3/1.8 0/0 0/2.3 0/- /1.5 0/.6
European Starling 102.2/76.4 12/3.4 39.7/10.3 0/0 6.5/12.4  6.9/0 19‘2/18‘2, 10/12.2
Bell's Vireo 0/0 0/0 0/0 0/0 4/0 1/0 0/0 0/0
Solitary Vireo 0/.4 .4/0 0/0 0/0 .8/0 0/.4 0/0 0/0
Hutton's Vireo 0/0 0/0 0/0 .3/0 0/0 0/0 0/0 0/0
Warbling Vireo 2.8/.3 2,2/0 1.3/0 0/0 4/.7 19.2/2.9 3.1/0 .8/0
Orange-crowned

Warbler 1.3/10,1 2,2/0 .5/0 0/3.3 4.1/3.1  14.4/6.4 4.3/1.3 10/16.2



(Table 4. cont.)

Species

Pushawalla Ave, 66 &

San Timoteo Banning Cabazon Kitching Whitewater Morongo
Canyon - Canyon ' Peak Canyon Valley Canyon Tyler ST.
Nashville Warbler  .8/0 1.4/1.3  .4/.4 0/0 179 7.1/0 44 330
Lucy's Warbler 0/0 0/0 0/0 0/0 0/0 2.8/0 0/0 3/1.7
Yellow Warbler 8.4/.4 1.8/.4 A4 0/0 5.4/1.7 19.6/.8 1.3/.4 1.7/0
Yellow-rumped , | :

Warbler 51.2/43.7 4.9/19,3 28.8/21.6 0/0 43,9/42,1 48.5/7.4 3.2/103.3 70.2/167.9
Black-throated :

Gray Warbler 0/.6 .4/1.9 0/2.9 0/1.1 1/1.7 0/1.8 YA 0/0
Townsend's Warbler 0/0 0/0 0/0 0/8.3 0/0 1,7/1.7 .4/0 0/0
Palm Warbler 4/0 0/0 0/0 0/0 0/0 0/0 | 0/0 .8/0
American Redstart 0/0 0/0 0/0 0/0 0/0 0/.4 0/0 O/d
MacGillivray's ‘

Warbler .4/0 0/.8 YN 0/0 .4/0 ' 0/.4 2.1/0 0/0
Common Yellowthroat = .7/8.4 4/1.3 0/0 0/0 0/2.9 B8/1.7 0/0 “0/0
Wilson's Warbler 3.9/27.9 2.2/2.9 4.9/1.3 0/0 11.3/2.2 80.1/4.2° 19.2/1.3 1.08/.8
Yellow-breasted Chat 1.1/0 0/0 0/0 0/0 0/0 0/.4 G/0 0/0
Summer Tanager 0/0 0/0 0/0 .8/0 .8/3 .2/.3 0/0 0/0
Western Tanager .8/ g 2,2/0 8/2.8  2.7/.6 5.4/1 1.7/.1 1.7/0

3/4.2



(Table 4 cont,)

Species San Timoteo Banning Cabazon Kitching Whitewater Mordngo Pushawalla Ave., 66 &
Canyon Canyon . Peak Canyon Valley Canyon Tyler ST.

Black-headed

Grosbeak 6/0 5.3/5.7 2.2/0 8/2.8 2,7/.6 5.4/1 "1.7/.1 1.7/0

Blue Grosbeak 1.8/0 0/0 0/0 0/0 0/0 0/0 0/0 3.3/0
Lazuli Bunting 2.7/0  15.4/.4  9.6/.1 .8/0 JA/1.7 .70 19.2/0 4.6/0
Green-tailed Towhee 0/0 | 1/.4 0/.4 0/0’ 0/0 . 0/0 0/0 0/0

: Rufous-sided Towhee 39.1/17.1 28.5/39.7 4/.6 3.3/10 2.9/3 6.9/1.5 0/.4 0/.8

§§ Brown Towhee 29,5/25.4 33.3/42,5 48,5/58.5 .3/1.1 9.2/7.7 o 3/3.2 0/0 0/0
Abert's Towhee 0/0 0/0 0/0 0/0 0/0 0/0 - 0/0 20.6/30.7
Rufous-crowned Sparrow 0/0 .8/0 .8/5 0/0 0/.1 0/0 0/0 O/Q
Chipping Sparrow 0/0 .1/0 0/0 0/0 0/0 0/0 - 0/6 0/0
Black-chinned Sparrow 0/0 .1/0 5.4/0 0/0 0/0 0/0 0/0 - 0/0
Lark Sparrow 0/16.9 0/.4 11.4/22,2 0/0 0/0 0/0 0/0 0/0
Black-throated Sparrow 0/0 - 0/0 | 0/0 0/0 0/0 -/.8 .6/4 0/0
Sage Sparrow 0/0 0/0 0/.1 0/0 0/.5 0/0 0/0 Q/G.l
Savannah Sparrow .3/.3 0/3.5 0/0 0/0 0/1.5 1.7/0 0/0 0/0
Fox Sparrow 0/0 0/.1 0/0 0/0 0/0 - 0/0 0/.4 0/0
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(Table 4, cont.)

Species San Timoteo Banning Cabazon Kitching  Whitewater Morongo Pushawalla Ave. 66 &
Canyon: Canyon ‘ Peak Canyon Valley Canyon Tyler St.
Song Sparrow 128.1/54.7 24.8/18.2 0/0 0/0 46.7/8.4 7.6/7.6 0/0 .3/0
Lincoln's Sparrow 1/4.9 .3/6 0/2.5 0/0 2.2/1.4 8.7/1.9 1.3/.8 0/0
Swamp Sparrow - 0/0 0/0 0/0 0/0 0/0 0/.4 0/0 0/0
Golden-crowned Sparrow 0/0 5.5/3.9 0/0 0/5.8 4/.1 2.9/.4 0/0 0/0
White-crowned | ‘
Sparrow 20.2/78.8 5.6/113.2 6.1/130.4 0/16.7 23/9.3 8.2/25.2 6.6/2.5 5.8/15.2
' .
$ Dark-eyed Junco 0/.4 20,3/10,2 13.5/13.3 38/49 0/.4 . .1.7/.4 0/0 0/0
Red-winged
Blackbird 49.6/2.3 - 0/0 0/0 _ 0/0 0/0 0/0 - 0/0 0/0
- Tri-colored v v , :
Blackbird 27.3/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
Western Meadowlark 1.7/.4° 0/0 1.7/1.2 0/0 0/0 0/0 0/0 ”;.6/9
Yellow-headed
Blackbird .1/0 0/0 . 0/0 0/0 0/0 0/0 0/0 | 0/0
Brewer's Blackbird 15.5/8.9 .8/0 0/0 0/0 0/0 0/0 0/0 0/0

Brown-headed .
Cowbird 22.1/1.3 2.8/0 .1/0 0/0 3.6/0 2.8/0 0/0 25.2/.5

Hooded Oriole 0/0 0/0 1.3/0 0/0 3.5/0 - 0/0 0/0 .8/0




(Table 4., cont.)

[

Species ‘ San Timaoteo Banning Cabazon Kitching Whitewater Mordngo Pushawalla Ave, 66 &
Canyon:  Canyon . Peak Canyon Valley Canyon Tyler St.
Northern Oriole 5.1/0 8.7/0 5.7/0 .8/0 .9/1.4 5.5/0 0/0 16.8/0
Purple Finch 0/.4 10/4.4 0/0 1.2/0 .1/0 0/0 | 0/0 0/0
Cassin's Finch - . 0/0 0/.8 0/0 0/1.4 0/0 0/0 0/0 0/0
House Finch 68.7/249.6 3.1/7.6 24.2/40,1 .0/0. 19.6/5.8 15.3/5.8 108.4/118.8 42,5/48.6
Pine Siskin .8/.8 .8/0 5.3/0 .3/.3 0/0 10.1/0 0/0 0/0
é Lesser Goldfinch 121,8/90.5 15.9/9 41/16.1 13.9/10 31.4/.1 97.9/5.1 31.5/4.7 1.9/2.9
' Lawrence's Goldfinch 5.5/7.1 0/12.8 2.1/1.3 2.2/0 0/0 é.l/O .4/0 0/0
American Goldfinch 1.5/0 0/.1 0/.4 0/0 .1/0 O/O - 0/0 0/0
House Sparrow 6.4/3.7 0/0 0/0 0/0 0/0 0/0 0/0. 1.9/0
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Figure 4. Computer simulated aerial view of the San Gorgonio Pass
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Figure 8. Mean number of species at San Timoteo Canyon, Banning Canyon,

‘Cabazon, and Millard Canyon.
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The average nﬁmber of migrants was greatest in spring from mid-April
to mid-May gradually declining to the lowest leyel at the end of May.
During this period, San Timoteo Canyon and Morongo Valley had the highest
mean wéekly migrant bird densities (330 migrants/40 ha and 315 migrants/
40 ha, respectively). The peak period at these sites was from 27 April
to 19 May 1980. 1In fall, Banning Canyon, the upper-elevation site, and
San Timoteo Canyoﬁ, the most westerly site, experienced the highest mean
weekly migrant densities (168 miéfants/40 ha 24 + SE and 122 migrants/

40 ha 33 * SE, respectively). The peak period‘at these sites occurred

from 25 September through 19 October 1980.

Overall, there were significantly more instances of peak migrant bird
densities (i.e., the time of greatest abundancenand BSD) occurring in |
April-May and lowest migrant densities (i.e., the smallest abundahce and
BSD) occurring in early September and in early to mid-November (student t-
test, P'CO;OS). On the average, riparian areas (San Timoteo Canyon,
Whitewater Canyon, and Morongo Valley) were used'by migrants more heavily

in spring than in fall.

The monthly pattern of bird species richness (Figures 8, 9, and 10)
was similar to that of bird densities. The lowest number of species was
present in early fall and gradually increased to a peak in October.

Species richmness in spring was high with an increase throughout the period.

Species richness was not significantly different (P> 0.05) between months.

<

Bird species density (BSD) was generally lowest in fall (September)

and gradually increased thereafter (Table 5). BSD was relatively high in

~49- | .




spring (April-May) (Table 5) but was variable between months. The highest
BSD occurred during the month of April resulting from the large number of

migrants present at that time.

»

As shown from eastern deciduous forests (MacArthur 1963), BSD increased
with area. During this study, species—area relationships (Figure 1l1) was
highly significant (P<£0.00l) regardless of‘umnth-or season. Although BSD
increased with expanded study site areas, certain habitats, such as ripar-
- ian woodland, oasis woodland, and ecotones (merger between mixed desert/

chaparral scrub, and riparian areas) exhibited the greatest increase in BSD.

In summary, there were significant temporal as well as spatial differ-
ences in bird community characteristics in the study area. Bird community
attributes tended to be at highest levels in spring (April-May) and at
their lowest level in fall (early September and November). There were also
significant differences between sites, but these were not comsistent in

all areas.

Migrant vs. Resident Composition Between Three Regions for Spring and Fall

The study area was divided into three regions for comparison and anal-
ysis of species composition. Thes2 regions are San Gorgonio Pass, Coachella
Valley, and Mojave Desert. The specific sites within each region are listed

in Table 6.

A cumulative total of 306 species of birds was recorded in the study
area during three seasons, fall 1979 and spring and fall 1980. Of the
306 species of birds- recorded, 217 species occurred at the San Gorgonio.

sites (70% of the total). There were 262 species recorded ‘at the Coachella:

-50~




‘Table-S. COMPARISON OF MONTHLY BIRD SPECIES DIVERSITY (BSD)?
AT TRANSECT SITES

i

|
= Sites . March April May Sept Oct Nov
I San Timoteo Canyon 2.75 | 2.43 2.50 ‘ 2.23 2.36 2.57
. Banning Canyon 2.93 2.86 2.53 2.26 2.90 2.99
Cabazon 2.86 3.04 3.22 2.20 2.79 2.72
i Millard Canyon/ .

Kitching Peak 2.66 2.04 2.22 2.40 2.53 2.32
' Whitewater Canyon 2.97 2.99 3.35 2.67  2.81 2.07
s Morongo Valley . 2,97 3.18 = 3.24 - 2.01 2.21 2.79
. Pushawalla Canyon 1.90 2,20 2.60 2.41 2.26 2.22
I 66th and Tyler 2.61  2.75 2.65 2.53 2.25 2.18
I

aCalculated from the Shannon-Wiener function Hf

. PRI ,,..q
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Valley sites (857 of the total) and.198 specles recorded at the Mojave
Dese;t sites (64%Z of the total). The Salton Sea study site, located
within the Coachella Valley region, is unique when compared to the other
regions in relation to species composition. The Salton Sea provides ex-
tensive aquatic habitats (Table 2), thus, allowing for muéh greater species

composition, mainly of waterbird species. Seventy-one waterbird species

occurred at this study site constituting 27% of the species total for the

Coachella Valley.

Migrant vs. resident bird species composition by site and season
(Table 6) was relatively uniform for all regions. During fall 1979, in
the San Gorgonio Pass, 58% of species were migrants and 427 were residents.
Similarly, in fall 1980, 597% of species Qere migranfs and 43% were resi-
dents. The-proportionvof migrants was slightly higher in spring 1980 when

62% of species were migrants and 38% were residents.

The use of the Coachelia Valley by migraﬁts was slightly higher when
compa?ed to the San Gorgonio Pass region. In fall 1979, 67% of species
were migrants in this region, and 33% were residents. In spring 1980, 72%
were migrants and 28% residents, while in fall 1980, 697% were migrants and

31% residents.

The Mojave Desert region had the highest migrant use and lowest pro-
portion of residents. 1In both fall 1979 and 1980, species composition in
this region was 75% migrants and 25% residents, while in spring 1980, 76%

were migrants and 247 were residents. ) !
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The number of migranf species was greater than resident species at
all sites (Table 6), and the migrant bird total for each site was signifi-~
cantly greater than the resident bird‘total (P<£0.0l1). However, the
Coachella Valley and Mojave Deéert had the highest mig;ant.proportion to
resident Birds, while the San Gorgonio Pass had the lowest percentage of
migrants to residents. This can be attributed to the larger number of res-
ident birds occurring in the San Gorgonio Pass region. The chaparral and
montane habitats in the San Gorgonio Pass contain a highér proportion of

residents than the desert scrub habitats in the Coacﬁella Valley and

Mojave regiomns.
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Table 6. Percent of migrant vs. resident species at each diurnal

study site.

Region/Site

Fall 1979

Spring 1980
migrant resident migrant resident migrant

Fall

1980
resident

San Gorgonio

San Timoteo Cyn.
Banning Cyn.
Millard Cyn. &
Kitching Peak
Cabazon
I-10 Rest Stop
Valley Hi Park
Twin Pines Ranch
Snow Creek Cyn.

Coachella Valley

Chino Cyn.
Andreas/Palm Cyns.
Devers WTIG

Willow Hole Oasis
Whitewater Cyn.
Whitewater S.P,
Mission Creek
Thousand Palms
Pushawalla Cyn.
Av, 66 & Tyler St.
Salton Sea (north)

Mojave Desert

Morongo Valley
Yucca Valley
Joshua Tree N.M.

65.07%
53.5%
51.67

51.67%
71.8%
55.9%
63.07%
52.47%

59.0%
58.37%
55.6%
74,27
68.97%

77.9%
75.8%

60.4%
71.6%

70.9%
78.7%
77.3%

35.07%
46.57%
48.47

48,47
28.27%
45,17
37.0%
47.67%

41.07%
41.7%
44 47,
25.8%
31.1%

22.1%
25.27%

40.67
28.47%

29.17%
21.37%
22,77

~55-

62.77%
60.57%
55.4%

65.2%
78.67%
51.3%
58.8%

57.3%

67.5%
64.57%
73.07%
81.27
71.27%
90.8%
64.27
75.3%
76.67%
64.47
70.0%

72.5%

79.97%
73.3%

37.3%
39.5%
44 .67

34.87%
21.47
48.77%
41.27%
42.7%

32.5%
35.5Z
27.0%
18.8%
28.87%

9.27%
35.8%
24,77
23.47%
35.67%
30.0%

27.2%
20.1%
26.7%

62.47
58.07%
50.5%

53.07%
73.5%
51.3%
57.0%
50.8%

54 .47
60.3%
70.67%

- 75.4%

71.0%
89.8%
63.8%
76.57%
72.7%
63.07%

- 71.27%

72.1%

82.2%
712.7%

37.67%
42.07
49.5%

47.0%
26.5%
48.77%
43,07
49,27

45.67
39.7%
29.47
24.,67%
29.07%
10.27%
36.2%
23.5%
27.3%
37.07%
28.87%

27.92
17.8%
27.3%




Seasonal and Peak Periods of Migratory Bird Abundance

Similar to the migrant vs. resident bird analysis,'for comparison,
the analysis of seasonal and peak periods of migratory abundance is divided

into three regions. In order to better indicate the ﬁégnitude of migra-—

tion, these data are summarized for only a select number of common migra-
tory species. The species selected are those that occurred regularly during
migration within southern California and areAndt those more obscure, infre-
quent or rare visitors to the study region. The peak date of occurrence,
peak number, and peak period of occurrence are given for each study region
(San Gorgonio Pass, Coachella Valley, and Mojave Desert (Tables 7, 8, 9,

10, 11, and 12).

Diurhaliy, migrant bird species were recorded throughout each census
period (fall 1979, spring and fall 1980). Although the span of the migra-
tory period showed some distinct contrasts among specieé, along with this
there are variétions in peak date, peak abundagcé, and ﬁeak period during

season (Tables 7, 8, 9, 10, 11, and 12).

Significantly greater (P<£ 0.01) numbers of birds occurred in all re-
gions in spring migratioq. The abundance of visiting sﬁecies varied
greatly. Some occurred in large numbers, but others have extremely low
numbers, and several are represented by onlyAa few occurrences. Most

species occurred more commonly during spring than fall migration.
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San Gorgonio Region

This region experienced greater numbers of migrants during spring
migration than fall migratioﬁ (Table 7). quiﬂg fall,'the peak abundances
for most species in this region cccurred at the mosﬁuﬁesterly study site,
San Timoteo Canyon. In fall 1979; peak abundanqes for most species were
greatef than in fall 1980. The peak numbe; for songbirds (flycatchers,
vireos, and warblers) usually occurred at the upper-elevation sites,

Banning Canyon, Twin Pines, Valley Hi, Millard Canyon, and Kitching Peak,

while most other species were more uniformly distributed.

The spring period showed a more dramatic difference in use by mi-

" grants and peak occurrence than in the fall as shown in Table 7. This

difference was most apparent among the 1ow—e1evation sites—-Cabazon, I-10
Rest Stop (Whitewater), and‘Whitewater Canyon. Exceptional numbers of
migranﬁs occurred at these locations on 13, 21, 22, 25, and 26 March, 3,
15, 18, 24, 26, and 27 April, and 5, 9, and i6 May 1980 (Table 7). The
early March periods resulted from large numbers of swallows and Western

Kingbirds, whicbh are early migrants.

Mojave Regiomn

Similar to the San Gorgonio region, peak numbers of migrants were
greater in spring in the Mojave region (Table 8). Fall 1979 had higher
peak numbers than fall 1980, and both fall seasons had very protracted .

occurrences of migrants, with no substantial peak number days.

«
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Fall 1979 Spring 1980 Fall 1980
Peak Peak , : Peak
Species Date Peak # Peak Period. Date ©Peak # Peak Period Date Peak # Peak Period
Yellow Warbler 9—26 9 8~28 to 9-30 4-27 16 4-20 to 5—22 9-27 11 9-6 to 10-14
Black-Throated Gray ) : T
Warbler : 9-21 7 8-27 to 10—14 4-18 14 4~4 to 5-11 10-8 9 9-2 to 10-18
MacGillivray's Warbler 9~-29 6 9-2 to 10-4 5-9 17 4-28 to 5-29 10-14 8 9-7 to 10-20
Wilson's Warbler 9-16 11 9-4 to 10-10 4-27 34 4~6 to 5-14 9-8 9 9-2 to 9-27
Western Tanager 9-12 19 9-4 to 10-10 4-24 10 4-15 to 5-20 9-14 13 9-1 to 10-2
Black-Head Grosbeak 9-15 6 9-4 to 10-15 4-24 19 4-6 to 5-20 9-20 8 9-4 to 9-15
Lazuli Buqting 9-9 16 9~2 to 10-4 5-2 36 4-20 to 5-20 9-8 8 9-2 to 9-17
Lincoln's Sparrow 9-25 21 9-18 to 10-20 3-28 40 3-21 to 5~30 10-4 4 9-18 to 10-20
Nofthern Oriole 9-1G 8 9-4 to 10-15 4-20 . 14 3-30 to 5-22 9-8 6 9~-2 to 10-14
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Table 8.

SPAN OF MIGRATORY PERIOD OF SELECTED MIGRANTS

Mojave Region

.Fall 1979 Spring 1980 Fall 1979
Species Peak ; Peak Peak .
Date Peak # Peak Period Date Peak # Peak Period Date Peak # Peak Period
Turkey Vulture 9-17 20 9-10 to 10-20 4-9 200 3-15 to 4-10 9-28 14  9-6 to 10-4
Vaux's Swift 9-14 8 9-4 to 9-16 4-21 30 4~16 to 5-2 9-10 11 9-20 to 9-18
Western Wood Pewee 9-6 8 8-30 to 9-14  5-24 35 4-21 to 5-30 9-4 6 9-1 to 9-21
Hammond's Flycatcher 9-24 3 9-14 to 10-8  4-12 11 '4—4 to 5-2 9-18 2 9-10 to 10-4
Dusky Flycatcher 9-4 2 - 5-1 6 4-27 to 5-20 9-8 3 9-8 to 9-14
Western Flycatcher 9-9 3 9-6 to 9-28 4-26 12 4=14 to 5-16 9-3 4 9-2 to 10-7
Ash-Throated Flycatcher 9-4 6 8-29 to 9-14  4-26 18 4-12 to 5-16 9-8 5 9-1 to 9-21
Western Kingbird 9-14 7 8-30 to 9-28 4-1 26 3-15 to 4-10 9-10 6 9-2 to 9-18
. Tree Swallow 8-30 38 8-30 to §—14 3-16 160 3-15 to 4-14 9—5 24 9-1 to 9-18
Violet-Green Swallow 8-30 150 8-30 to 9-28 3-24 300 3-21 to 4-14  9-5 24 9-1 to 9-18
N. Rough-Winged Swallow 8-30 24 8-30 to 9-28  3-28 61 3-21 to 5-1 9-5 | 15 | 9-1 to 9-18
Cliff Swailow 8-30 { 258 8—36 to 9-14 3-30 500 3-15 to 4-10 9-2 100 9~-1 to 9-18
Barn Swallow . 9-2 27 8-30 to 9-16 4-14 120 4=4 to 4-21 9-3 19 9-1 to 9-21
Swainson's Thrush 9-4 2 9-4 5-31 7 5-24 to 5-31 - - -
Solitary Vireo 9-9 4 9-6 to 9-28 4-26 11 4~10 to 5-16 9-12 2 9-5 to 9-28
Warbling_Viréo A 9-9 10 9-6 to 9-28 4-26 21 4-1 to 5-16 9-12 6 9~6 to 9-28
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Fall 1979 Spring 1980 Fall 1980
Peak Peak Peak
Species Date Peak # Peak Period Date Peak # Peak Period Date Peak # Peak Period
Orange~Crowned Warbler 10-11 22 9~18 to 10-22 5-4 38 4-9 to 5—18 10-14 11 9-20 to 10-25
Nﬁshville Warbler 9-22 4 9~15 to 10-14 4-26 17 4-9 to 5-10 9-17 7 9-10 to-9-30
Yellow Warbler 9-14 8 9~10 to 9-24  4-26 18 4-22 to 5-25 9-18 4 9-9 to 9-30
Black-Throated Gray |
Warbler 9-18 6 9-10 to 10~-4  4-25 11 4-11 to 5-9 9-20 5 9-9 to 9-30
MacGillivray's Warbler 9-18 =~ 4 9-15 to 9-24  4-25 17 4~9 to 5-20 9-17 3 9-10 to 9-20
Wilson's Warbler 9-18 11 9-6 to 9-24 4-26 54 4-8 to 5-10 9-17 10 9-20 to 10-25
Wester