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INTRODUCTION

The Owens Valley alluvial fan region of California’s eastern Sierra Nevada
acts as a geologic integration between the higher elevations of the steep eastern
Sierra escarpment and the valley bottomlands of the Owens River to the east
(Fig. 1), and it is at the interface of the Sierra Nevada, Great Basin, and Mojave
Desert bioregions. The area presents a land management challenge since it is
almost entirely managed by two federal agencies (Bureau of Land Management
Bishop Resource Area (BLM) and Inyo National Forest (INF)), and the Los
Angeles Department of Water and Power (LADWP) owns water rights to most
of its streams. Thus, the alluvial fan region provides distinctive opportunities
and challenges to songbird populations because of its position in this unique
landscape and management context. 

In order to make informed management decisions regarding localized
activities that result in habitat alteration such as water diversions, grazing
practices, fire management, installation or management of new campgrounds
and roads or off-road vehicle use, several details about the region’s avifauna are
required. No previous work comprehensively describes bird use of the alluvial
fan region, though at least three other efforts have described avian use of some
parts of the region: surveys by the Bureau of Land Management, Bishop Field
Office (BLM, Jones 1978, Fatooh 1996), California Department of Fish and
Game (CDFG, Laymon and Williams 1994), and Inyo county bird record
compilers (T. & J. Heindel pers. comm.). The avifauna of discreet areas
adjoining the Owens Valley alluvial fan have been described previously,
including the Mono Lake Basin and environs (Fisher 1902, Grinnell and Storer
1924, Dixon 1934, Rowley 1939, Gaines 1992), Glass Mountains (Shuford and
Metropulos 1996), Owens River Valley (Fisher 1893), and White / Inyo
Mountains (Johnson and Cicero 1986, 1991, Morrison et al. 1993, Hall and
Morrison 2003).

During the 1998-2002 songbird breeding seasons, the Point Reyes Bird
Observatory (PRBO), BLM, INF, California Department of Fish and Game
(CDFG) and several other partners initiated an intensive baseline riparian bird
monitoring program in the Owens Valley alluvial fan region of the eastern
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Sierra Nevada. The goals of this effort were to 1) establish a standardized and
repeatable monitoring study to collect data on breeding bird use of riparian
habitat in this relatively undocumented region; 2) to collect and interpret data to
inform regional habitat and wildlife management efforts and 3) to contribute
data to statewide riparian bird conservation efforts (e.g. California Partners in
Flight (CA PIF) and Riparian Habitat Joint Venture (RHJV)).

Here we present data on the basic distribution and species composition for
birds nesting and migrating through riparian habitats of the Owens Valley
alluvial fan region, and discuss the annual variation we observed in breeding
species richness, 1998-2002. We describe the phenology of migration and
breeding, and describe the nesting substrates, so that the timing and nature of
management activities can be considered in the context of potential impacts to
bird populations. We also present estimates of productivity as indexed by ratios
of young to adult captures in mist nets (DeSante and Geupel 1987, DeSante et
al. 1993, Nur et al. 2000). We combine results from the first five years of the
study to characterize these details, but also discuss annual variation of some
parameters. Preliminary results from this study have been presented in several
unpublished reports (Heath and Ballard 1999a, 1999b; Heath et al. 2001, Heath
et al. 2002a, 2002b).

STUDY AREA AND METHODS

The study area consists of riparian and adjacent sagebrush habitat along 12
separate creeks encompassing a 100 km latitudinal stretch of the eastern Sierra
Nevada and western Great Basin region of Inyo county, California (37º 05' N, -
118º 21' W to 36º 23' N, -118º 02' W, Fig. 1 and Table 1). Study site streams flow
generally west to east - incising the alluvial fan of the eastern Sierra escarpment
in destination to the Owens River Valley - and range in elevation from 1230m to
2022m. Widths of streamside riparian vegetation average 23m, and range from
5m to > 100m (PRBO data). These streams are quick-flowing watercourses
comprised primarily of water birch (Betula occidentalis) and a mixture of shrub
willow species (mostly Salix exigua and S. lasiolepis) with patches of black
cottonwood (Populus trichocarpa) and rarely oak (Quercus kelloggii or Quercus
wislizeni). Upland habitats are dominated by a mixture of sagebrush-associated
species (Artemisia tridentada, Purshia tridentada and Chrysothamnus spp).

Alluvial fan lands are primarily managed by the BLM and INF, and one
study site stream is owned and managed by the LADWP. Most stream sections
within the study area have comparatively little human visitation (pers. obs.).
Developments at these sites include 2 and 4 wheel drive roads running parallel
to and occasionally fording the streams. Two sites experience high human
visitation, having paved campgrounds, vacation cabins and paved roads running
parallel to the streams. The region is grazed by cattle on a rotational basis, though
with the exception of one location, we did not observe cattle on site during the
course of the study. Most streams are used as water sources for 1 to 2 days per
season by sheep passing through the alluvial fan region, and grazing of riparian
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herbaceous vegetation likely occurs. Three of the streams reach the Owens River
while the remaining nine are entirely diverted into the Los Angeles Aqueduct.
Several thousand acres of the region are included in the Eastern Sierra Citizens’
Wilderness Proposal for the John Muir Wilderness Additions (FOI 2003).

Point counts. We conducted 5-minute, 50-m fixed-radius point counts at 188
stations on 12 streams, following standards recommended by Ralph et al. (1993,
1995, Table 1). We placed points 250 m apart and visited each site 3 mornings
each season (1998 - 2000) and two times each season (2001–2002). We
separated visits to the same site by at least 7 days. We conducted all counts in
June, except for in 1998 when we began May 25. 

Mist netting and banding. We operated ten mist nets (30 mm mesh, 12 m long)
once every ten day period between May 1 and August 15, for a total of 11 visits
to each of four streams each year (Table 1). When conditions permitted, we
operated nets each day for 5 hours, therefore accumulating 50 net-hours of
effort per banding day and totaling 6392.26 net hours for all sites and all years
combined. We followed guidelines described in Ralph et al. (1993) and the
Monitoring Avian Productivity and Survivorship (MAPS) protocol (DeSante et
al. 2002). All birds captured were given a uniquely numbered USFWS
aluminum band, and several measurements were recorded, including age and
sex of all individuals (Pyle 1997).

Nest searching. We searched for nests of all species at all stages (construction,
egg laying, incubation and nestling) at six streams May 1 – August 15 (Table 1).
We followed nest searching and monitoring protocol as described in Martin and
Geupel (1993) and BBIRD (Martin et al. 1997), taking special care to minimize
human induced predation probability and disturbance to adults at nest sites. We
checked nests every 4 days to determine timing of clutch initiation, hatching,
fledging, or failure. When necessary, first egg dates were calculated from
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known clutch completion, hatch or fledge dates. We also recorded the plant
species that provided structural support and/or direct cover for each nest.

Breeding status. We determined breeding status for all species encountered in
the study area May 1 – August 15, 1998-2002, using modified criteria described
by DeSante et al. (2002) and PRBO (2003a). We characterized species as
breeders (B) if at least one individual met one or more of the following criteria
on any of the 12 study streams or within 0.5 km of upland adjacent to study
sites: 1) singing individual encountered twice at same point count station at least
ten days apart during peak breeding season; 2) active territory observed for at
least three days and at least one week between observations; 3) active nest or
nesting material, food or fecal sack being carried or independent juveniles with
adults observed; 4) captured female with eggs in oviduct. Species characterized
as transients (T) were those that did not breed on our study sites, but whose
breeding ranges occur within the Owens River and Mono Lake watershed
environs (Johnson and Cicero 1991, Shuford and Metropulos 1996, Heath et al.
2002, and T. & J. Heindel pers. comm.), or in the headwater region of the East
Walker River watershed (Gaines 1992). Species characterized as migrants (M)
were those that used the study area exclusively along their migratory route in
either the spring or late summer, and whose breeding ranges occur outside of the
watersheds and region described above. We contributed breeding status data to
the California Partners In Flight Study Areas and Focal Species Range Map
databases (PRBO 2003b). 

We characterized breeding status for an entire species complex in order of
preference of B, T and M, despite subspecies status differences. For example, at
least 3 subspecies of Yellow Warbler could occur in the eastern Sierra.

Figure 1.  Study area: Owens Valley
alluvial fan, Inyo County, CA 1998-
2002.
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Dendroica petechia marcomi and D.p. brewsteri have historically bred in the
Owens Valley and Mono Lake region, and D.p. rubiginosa breeds exclusively
in Canada and Alaska but occurs in the Owens Valley along its migratory route
(Grinnell and Miller 1944, Dunn and Garrett 1997). We characterized Yellow
Warblers as B because we found nests within the study area, even though most
Yellow Warbler observations were most likely of individuals using the study
area along their migratory route. 

Statistical analysis. We used the computer program Point cnt 2.75 (Ballard
2002) to calculate breeding species richness by year for each of 106 point count
stations that we censused 1998-2002 (Table 1) and calculated the mean by point
richness for each year. We summarized all detections within 50m summed over
two visits, excluding migrant or transient species and those that we determined
were not reliably recorded with the point count method. Thus we removed
species whose territories are typically so large that we could not assure
independence of individual observations among points (swallows
[Hirundinidae], swifts [Apodidae], waterfowl [Anatidae], wading birds
[Ardeidae], shorebirds [Scolopacidae and Charadriidae], vultures
[Cathartidae], hawks [Accipitridae], falcons [Falconidae], Common Ravens
[Corvus corax], and Clark’s Nutcrackers [Nucifraga columbiana]), and
nocturnal species (owls [Strigidae and Tytonidae] and nightjars
[Caprimulgidae]). We used the program CONTRAST (Hines and Sauer 1989)
to compare total richness on the study area (mean from all points) among years.
Estimates of productivity were determined by calculating the ratio of young to
adult captures (summarized in Nur et al. 1993).

RESULTS

Bird species composition, frequency of occurrence, breeding status and
breeding species richness: We observed 154 species on the study area and
assessed breeding status for each (Table 2). Fifty-nine species were breeders, 75
were transients, and 20 were spring or late summer migrants. Out of 1909 mist
net captures, adult and hatch year breeders accounted for 1018 while adult and
hatch year transients or migrants accounted for 891.

Spotted Towhees (scientific names provided in Table 2) were detected at
nearly all point count stations (94%) and were the most frequently captured
breeding species. Among other breeding species, adult Black-headed Grosbeak,
Sage Sparrow and Warbling Vireo were also captured in high numbers. Most
young were Spotted Towhees, Sage Sparrows, Bushtits and Bewick’s Wrens. 

Among migrants and transients, Wilson’s Warblers and Empidonax
flycatchers were the most commonly detected on point counts and by mist nets.
Adult Swainson’s Thrushes were also captured in high numbers. Rufous
Hummingbirds accounted for 73% of all young transient or migrant captures
(Table 2).
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Table 2 Cont.



Mean by point breeding species richness ranged between 1.77 and 3.11 in
each of five years, and was significantly higher by a mean of 0.95 species per
point in 1998 than in the next highest year (P < 0.001, df = 1, χ2 = 17.03, Fig.
2). Richness did not vary significantly 1999 – 2002 (P = 0.16, df = 3, χ2 = 5.4). 

Migration and Breeding Phenology: Adults of migrant and transient species
were captured throughout the banding season, and the majority of the captures
were in May (Fig. 3). Migrant and transient young first arrived in late June and
were captured through August. 

Adults of breeding species Warbling Vireos, Orange-crowned Warblers
and Black-headed Grosbeaks demonstrated May capture peaks (Fig. 4).
Warbling Vireos had a second peak in early August, while adult Orange-
crowned Warblers were not captured after the first period of July. Adult Spotted
Towhee captures fluctuated throughout the season. Adult Sage Sparrow
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Figure 2. Mean by point species richness and standard error bars for breeding species
detected within 50m during 5-minute point counts at 106 Owens Valley alluvial point
count stations, 1998-2002.
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captures markedly increased in early July, while Bewick’s Wrens peaked in
early May (Fig. 4).

The range of date of first egg laid among all species was the third week of
March through the last week of July in each year, with most first eggs laid in
May and June (Fig. 5). The earliest egg laid in all years was by a Red-tailed
Hawk on March 24, 1999 (Table 3). Other early nesters included resident
species American Dipper, Western Scrub-Jay, Bewick’s Wren, Spotted Towhee,
Bushtit, Common Raven and Song Sparrow, and all species of migratory
hummingbirds. Species that did not initiate nests until late May and early June
included species that winter at southern latitudes: Warbling Vireos, Western
Wood-Pewees, Yellow Warblers, Blue-gray Gnatcatchers and Lazuli Buntings.
First egg dates in the second half of June and in July were, with the exception
of Indigo Bunting and Blue Grosbeaks, comprised of additional nesting or
multiple brood attempts (PRBO data). 

Breeding phenology results for upland species should be treated with
caution since the study was designed with a riparian-breeding species bias. For
example, earlier nesting dates have been observed in the alluvial fan for upland
breeding species Black-throated Sparrow and Sage Sparrow (pers. obs., T. & J.
Heindel pers. comm.).

First captures of young birds in mist nets should be related to the timing of
first fledging in the area. Black-headed Grosbeak, Warbling Vireo and Orange-
crowned Warbler young were first captured in early to mid June (Fig. 4).
Captures of young resident species began as early as mid May (Bewick’s
Wrens), while Sage Sparrows and Spotted Towhee young were first captured
from mid to late June (Fig. 5). 

Figure 3. Mean number of adult and young migrant and transient captures per 100 net
hours, and standard error bars, by ten-day census period at Owens Valley alluvial fan sites,
1998-2000.



Nests and nesting substrate. We found 551 nests for 36 bird species and
identified 30 plant species or types of substrate that supported or concealed
nests (Table 2, Table 4).

Estimates of productivity. Ratios of young to adults for breeding species with
high capture rates were as high as 1.04 (Bewick’s Wrens), 0.75 (Sage Sparrows)
and 0.70 (Bushtits), and as low as 0.01 (Black-headed Grosbeaks) and 0.02
(Warbling Vireos, Table 1).

DISCUSSION

Species richness in the alluvial fan region was generally low compared to
other regions in the eastern Sierra Nevada (Heath et al. 2001). However,
comparisons of this nature are probably not appropriate due to the
geomorphological, elevational and habitat differences that occur within the
eastern Sierra’s various sub regions (Heath and Ballard in press). The
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characteristically narrow and incised riparian strips of the alluvial fan (Taylor
1982) may not provide ample habitat for riparian nesting sites or room for
territorial spacing. Indeed, investigations of relationships between riparian
habitat features and breeding bird diversity in this region demonstrated a
positive correlation between breeding diversity and the width of the riparian
corridor (Heath and Ballard in press). Additionally, the quick flowing, incised,
and therefore dry nature of riparian habitat in this region may not provide the
microclimate needed for productive insect hatching. Consequently, adequate
foraging opportunities for breeding birds may be limited.

We found relatively few bird species breeding in the riparian vegetation
along alluvial fan streams. The majority of riparian nests were those of the
Warbling Vireo, American Robin, Black-headed Grosbeak, Western Wood-

Figure 4. Timing and number of adult and young captures per 100 net hours by eleven
census periods for select breeding species a. Black-headed Grosbeak, b. Warbling Vireo
c. Orange-crowned Warbler, d. Spotted Towhee, e. Sage Sparrow, and f. Bewick’s Wren
at Owens Valley alluvial fan sites, 1998-2000. Y axis is birds captured per 100 net hours,
x axis is eleven census periods as shown in e. and f., and adults capture bars shaded and
young not shaded as shown in f.
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Peewee and Western Tanager at Independence Creek, which harbors a diverse
tree canopy including black oak, an unusual tree species in the region (Taylor
1982). Calliope and Black-chinned Hummingbird were the most numerous
riparian nesters we found among the remaining water birch and willow shrub-
lined drainages, and the importance of riparian shrub habitat for these species
should not be overlooked. Because hummingbirds are not easily detected or
identified during point counts, their presence was probably not adequately
reflected in the species richness index presented here.

Productivity indices for Sage Sparrows, Bewick’s Wrens and Bushtits was
high, suggesting that the alluvial fan provides good breeding habitat for these
species, and that predation in the region may be relatively low. This is a fairly
untested assessment, however, as more rigorous population demography studies
would be required to determine productivity rates sufficient to maintain the
populations. Other species appeared to fare not quite so well. Black-headed
Grosbeaks and Warbling Vireos had very low productivity indices. However,
adult numbers of these species are inflated by the influx of spring and late
summer migrants (Fig. 4), which makes estimations of productivity from mist
net capture data less reliable. 

The riparian tributaries of the Owens River also provide habitat for upland
breeding birds, spring and late summer migrants, and dispersers from breeding
grounds at higher or lower elevations. Breeding species most frequently
detected by riparian mist nets and point counts were those that nested primarily
in the upland sagebrush habitats adjacent to the riparian strips, demonstrating
the importance of these two habitat types for species generally associated with
upland habitats. Spotted Towhees nested, on average, 40m from the riparian

Figure 5. Date of first egg laid for nests of all species at Owens Valley alluvial fan sites,
1998-2000.
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edge and all but three nests were placed in or under sagebrush or sagebrush-
associated plant species (PRBO data). However, we often observed Spotted
Towhee males frequenting water birch tops as singing perches, and females
searching the riparian for nesting material and foraging. Similarly, Sage
Sparrows nested on average 48m from the riparian edge but by late June, we
observed an influx of 3-5 member family groups drinking, bathing, and foraging
in the riparian area. This is also demonstrated by the high capture rates for
adults and young of this species throughout July (Fig. 5). 

The alluvial fan riparian zone also appears to provide important stop over
habitat for migrants heading to higher elevation or northern nesting locations or
south to their wintering grounds. Wilson’s Warblers, Hammond’s and Dusky
Flycatchers and Swainson’s Thrushes were all captured frequently in the spring,
and young Rufous Hummingbirds frequented the alluvial fan in high numbers
in the late summer. Further investigations of body mass change and stop over
duration would provide insight into the importance of these sites for migrants,
since frequency of capture does not always equate with habitat quality (Petit
2000, Flannery et al. in press).

Alluvial fan habitat may also serve as an important connector between high
elevation montane and low elevation Owens River valley habitats. During the



heavy, late spring and low elevation snow pack of 1998 (USDA 2002), alluvial
fan sites provided breeding habitat for species that did not breed as densely, or
at all, in subsequent years. This phenomenon may be reflected by higher
breeding species richness in that year, and by the higher numbers of nests found.
Despite standardized effort between years, most nests of Calliope Hummingbird
and all Yellow Warbler nests were found in 1998. Yellow Warblers did not
return to breed in any subsequent year. This may suggest that alluvial fan
riparian served as alternative habitat when the preferred-higher elevation
habitats were unavailable due to late spring snowpack. 

Alluvial fan sites may also serve as dispersal habitat for lower elevation
Owens River valley habitats: we captured dispersing juveniles of species that
nested exclusively in the valley (Nuttall’s Woodpeckers) and documented
sporadic nesting by primarily valley-nesting species (Western Kingbirds and
Blue Grosbeaks).

High May captures of breeding species (Fig. 4) probably reflect the use of
the area by breeding, migrant and transient populations of the same species.
Individuals of species such as Hammond’s Flycatcher, "Western" Flycatcher
and Wilson’s Warbler may have been almost entirely migrants, as only scant
breeding records for these species exist for the region (Gaines 1992, Heath et al.
2002b, T and J. Heindel pers. comm.). 

CONCLUSIONS
The value of Owens Valley alluvial fan habitats for birds should not be

judged by traditional indices of breeding species richness alone. This study was
designed to document species abundance, diversity, richness, productivity and
nest success of riparian breeding songbirds. Data on upland breeding species and
transients and migrants are cursory, but demonstrate some striking patterns worth
further investigation. Long-term monitoring of point count stations at these sites
may further elucidate the role of alluvial fan habitats during years of varying
weather conditions. Thus far, 1998 was the only anomalous weather year
monitored. Further analysis of nest data will clarify productivity results and may
provide insight as to why captures of young birds for some species were so low. 
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