




Front cover photo by © Glen Tepke of Oakland, California: Ivory 
Gull (Pagophila eburnea), Pismo Beach, San Luis Obispo County, 
California, 6 November 2010, representing the second California 
record of this arctic species.
Back cover “Featured Photo” by © Floyd E. Hayes of Angwin, 
California: Sooty Grouse (Dendragapus fuliginosus), Glacier 
Point, Yosemite National Park, Mariposa County, California, 6 
August 2006.

Winter Habitat Associations of Diurnal Raptors in California’s  
Central Valley Edward R. Pandolfino, Mark P. Herzog,  
Stacie L. Hooper, and Zachary Smith  ........................................62

Trends in Riparian Songbirds Banded at Big Sur, Central  
California Coast Mike M. Stake and Kelly Sorenson  .................85

Nesting Success of the Yellow Warbler in a Disturbed Riparian Forest in 
Coastal California Matthew Timmer, David L. Suddjian, Susan 
Lambrecht, and Shannon Bros-Seemann  ...................................96

Status and Distribution of the Barred Owl in Marin County, 
California Scott Jennings, Renée L. Cormier, Thomas Gardali, 
David Press, and William W. Merkle  ........................................103

NOTES
Two Recent Records of the Clapper Rail from the Ballona Wetlands,  

Los Angeles County, California Daniel S. Cooper  ....................111
Important Recent Bird Records from Attu Island, Alaska  

Jack J. Withrow and David W. Sonneborn  ...............................115
Book Review  Peter Pyle  ............................................................120
Regional Reports from the Northwest Now Available on the Web  

Alan Contreras  .......................................................................122
Featured Photo: Attraction of Birds to Human Food in Yosemite  

National Park, California Douglas E. Weidemann and  
Floyd E. Hayes  .......................................................................123

Volume 42, Number 2, 2011

Western Birds solicits papers that are both useful to and understandable by amateur 
field ornithologists and also contribute significantly to scientific literature. The journal 
welcomes contributions from both professionals and amateurs. Appropriate topics in-
clude distribution, migration, status, identification, geographic variation, conservation, 
behavior, ecology, population dynamics, habitat requirements, the effects of pollution, 
and techniques for censusing, sound recording, and photographing birds in the field. 
Papers of general interest will be considered regardless of their geographic origin, 
but particularly desired are reports of studies done in or bearing on North America 
west of the 100th meridian, including Alaska and Hawaii, northwestern Mexico, and 
the northeastern Pacific Ocean.

Send manuscripts to Kathy Molina, Section of Ornithology, Natural History Museum 
of Los Angeles County, 900 Exposition Blvd., Los Angeles, CA 90007. For matters 
of style consult the Suggestions to Contributors to Western Birds (at www.western 
fieldornithologists.org/docs/journal_guidelines.doc).



62 Western Birds 42:62–84, 2011

WINTER HABITAT ASSOCIATIONS OF DIURNAL 
RAPTORS IN CALIFORNIA’S CENTRAL VALLEY
EDWARD R. PANDOLFINO, 5530 Delrose Court, Carmichael, California 95608; 
erpfromca@aol.com

MARK P. HERzOg, Davis, California (current address: U.S. geological Survey, 
Western Ecological Research Center, One Shields Avenue, University of California, 
Davis, California 95616)

STACIE L. HOOPER, Evolution and Ecology Department, University of California, 
One Shields Avenue, Davis, California 95616

zACHARY SMITH, 812 1/2 11th St., Davis, California 95616

ABSTRACT: The wintering raptors of California’s Central Valley are abundant and 
diverse. Despite this, little information exists on the habitats used by these birds in 
winter. We recorded diurnal raptors along 19 roadside survey routes throughout the 
Central Valley for three consecutive winters between 2007 and 2010. We obtained 
data sufficient to determine significant positive and negative habitat associations for 
the White-tailed Kite (Elanus leucurus), Bald Eagle (Haliaeetus leucocephalus), 
Northern Harrier (Circus cyaneus), Red-tailed Hawk (Buteo jamaicensis), Ferrugi-
nous Hawk (Buteo regalis), Rough-legged Hawk (Buteo lagopus), American Kestrel 
(Falco sparverius), and Prairie Falcon (Falco mexicanus). The Prairie Falcon and 
Ferruginous and Rough-legged hawks showed expected strong positive associations 
with grasslands. The Bald Eagle and Northern Harrier were positively associated 
not only with wetlands but also with rice. The strongest positive association for the 
White-tailed Kite was with wetlands. The Red-tailed Hawk was positively associated 
with a variety of habitat types but most strongly with wetlands and rice. The American 
Kestrel, Northern Harrier, and White-tailed Kite were positively associated with alfalfa. 
Nearly all species were negatively associated with urbanized landscapes, orchards, and 
other intensive forms of agriculture. The White-tailed Kite, Northern Harrier, Red-
tailed Hawk, Ferruginous Hawk, and American Kestrel showed significant negative 
associations with oak savanna. given the rapid conversion of the Central Valley to 
urban and intensive agricultural uses over the past few decades, these results have 
important implications for conservation of these wintering raptors in this region.

The Central Valley of California supports both large numbers and a broad 
variety of wintering diurnal raptors. From the early 1960s to the present, 
Christmas Bird Counts (CBC) circles in the valley have consistently recorded 
numbers of the White-tailed Kite (Elanus leucurus), Northern Harrier  (Circus 
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cyaneus), Red-tailed Hawk (Buteo jamaicensis), and American Kestrel 
(Falco sparverius) among the highest for the United States and Canada 
(Root 1988, Pandolfino 2006, Pandolfino and Suedkamp-Wells 2009). At 
least 15 species of diurnal raptors winter commonly in the Central Valley, 
more than in any other region of the United States or Canada, with the 
possible exception of the coastal plains of Texas. Despite this, there are no 
regionwide and only a handful of localized studies of winter habitat use by 
raptors in the Central Valley. The latter include studies restricted to one or 
two counties (Koplin 1973, Warner and Rudd 1975, Wilkinson and Deb-
ban 1980, Temeles 1986, goerrissen 2005), to specific taxa or groups of 
raptors (Erichsen et al. 1996, Smallwood et al. 1996), to specific habitat 
types such as rice field (Elphick 2004), or to a single watershed (Reeves 
and Smith 2004).

During the past few decades, the Central Valley has lost agricultural land 
to urbanization at a rate higher than any other region of the United States 
(Johnson and Hayes 2004, Lubell et al. 2009), and projections of human 
population growth in the valley suggest that trend will continue well into 
this century (State of California 2007). In addition, from the 1980s to the 
present, large portions of Central Valley farmland have been converted from 
cattle ranching and other relatively passive uses to more intensive agricultural 
practices like vineyards and orchards (California Department of Conservation 
2008, Volpe et al. 2010). Because of these changes in land use, combined 
with the high abundance and diversity of wintering raptors found in this 
region, it is important to understand the relative importance of the Central 
Valley’s habitats to raptors. We assessed habitat associations of wintering 
raptors with monthly roadside surveys over three consecutive winters.

STUDY AREA AND METHODS

The Central Valley is one of the California’s dominant geographic features, 
stretching over half the length of the state and constituting 14% of its land 
area (Figure 1). For our study, we defined the Central Valley as the valley 
floor up to 300 m above sea level and including a portion of the delta region 
in Sacramento, Solano, and San Joaquin counties (Figure 1). 

Land cover in the Central Valley has changed drastically since 1850. Most 
of its historic wetlands, perennial grasslands, and riparian systems have been 
altered through intensive agriculture, urbanization, and grazing (Frayer et al. 
1989, Noss et al. 1995). Cities, notably Sacramento, Stockton, Modesto, 
Fresno, and Bakersfield, continue to expand. What remains is a complex 
mosaic of mostly open habitats with varying types of agriculture on the valley 
floor, transitioning into open grasslands at the valley’s edges and into oak 
savanna in the foothills.

Survey Routes and Methods

To assess habitat associations of wintering raptors in the Central Valley 
we established 19 roadside survey routes throughout the valley (Figure 1). 
Routes were not distributed randomly but instead selected on the basis of 
(1) broad geographic coverage and representation of all the valley’s major 
land-cover types, (2) roads bisecting mostly open country so birds could be 
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Figure 1. The 19 survey routes from which we assessed habitat associations of diurnal 
raptors wintering the Central Valley of California, 2007–2010.
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detected more easily, and (3) roads having low to moderate traffic so observ-
ers could devote the time needed to detect and identify perched and flying 
raptors. The routes’ average length was 59 km (range 44–81). 

Two volunteer observers, at least one having experience at raptor identifi-
cation, conducted each survey. Surveys took place monthly from December 
through February over three winters, 2007–2010. Surveys began between 
08:00 and 10:00 PST and ended no later than 15:00 PST. Observers drove 
each route in the same direction each time at an average speed of 15 km/
hr (range 11–25, standard deviation 4) and occasionally stopped to identify 
birds or allow traffic to pass. Surveys were postponed or interrupted for 
heavy fog, precipitation, high winds (>30 km/hr or Beaufort scale 4) or 
any condition that limited visibility to less than 500 m. Observers recorded 
all raptors seen within 500 m of the survey road and, to allow assessment 
of any roadside bias in habitat associations, assigned each to one of two 
distance categories: (1) roadside, if the bird was perched immediately along 
the survey road, or (2) beyond out to 500 m, including flying and perching 
birds. For each raptor seen, we noted where possible the species, age, sex, 
behavior (perched or flying), color morph, perch type, side of the road it 
was seen on, and distance (to the nearest 0.1 mile on the basis of odometer 
readings) from the start of the survey. The bird’s behavior and location along 
the survey route (shortest perpendicular distance from the bird to the road) 
were recorded instantaneously.

Habitat Assessment

In order to assign each raptor observed to a specific habitat we defined 
habitat blocks on both sides of each survey road, beginning from the start 
of each route. Blocks measured 500 m × 800 m, with one of the 800-m 
sides abutting the road, and were spaced continuously along the survey 
route. We recorded UTM coordinates and odometer readings at the center 
point of the roadside leg of each block. We assigned a dominant habitat type 
to each block as defined by the categories described below. At the start of 
each winter survey period we drove each route and noted any change in the 
dominant habitat type in each block. So that observations were assigned to 
the correct habitat block, odometers of each survey vehicle were calibrated 
to the odometer of the vehicle used for habitat assessment.

Habitat Categories 

We categorized each block into one of 12 habitats defined to describe 
the dominant land-cover types along the routes. The habitats covered were 
generally representative of the Central Valley as a whole (Figure 2; Califor-
nia gAP Analysis Project 1998, California Department of Conservation 
2008, U.S. Department of Agriculture 2008, 2009). For planted crops our 
assessments did not differentiate the stage of development, which ranged 
from recently planted to post-harvest stubble. In general, the Central Valley 
consists of flat, open country, and this was the case in nearly all blocks. 
Only in some areas of oak savanna and mature orchards was the visibility 
within the block limited.
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Grassland. Included grazed, ungrazed, and burned stands of annual 
grasses and, in the San Joaquin Valley portion of the Central Valley, small 
amounts of grasslands interspersed with salt-tolerant shrubs (mainly Atriplex 
spp.). We characterized grassland as ungrazed if the area had not been grazed 
for at least a year and the grasses were >15 cm tall. 

Row crop. This category included row crops grown mainly in the spring 
and summer. Often the crop was unknown, and many fields were plowed 
for winter and consisted of bare dirt during our surveys.

Rice. Consistent with the distribution of this crop in the Central Valley, 
all routes containing rice fields were in the southern Sacramento Valley. In 
the Central Valley, most rice is flooded in the winter (Central Valley Joint 
Venture 2006). Nonflooded rice fields were either burned or contained dry 
stubble. 

Orchard. Included stands of trees such as walnuts, almonds, and apricots 
of various ages. 

Urbanized. Included mainly residential and rural residential areas and 
small areas of industrial development or office complexes. 

Pasture. Included only irrigated pasture. 
Savanna. Scattered oaks (mainly blue oaks, Quercus douglasii) in a ma-

trix of grassland with 10–30% tree canopy, mostly along routes along the 
eastern edge of the Central Valley. 

Alfalfa. Included both harvested and unharvested fields at all stages of 
development. 

Wetland. Included both natural and man-made wetlands. 
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Figure 2. The proportion of habitat types in the Central Valley as a whole versus those 
sampled during our assessment of habitat associations of diurnal raptors wintering 
the Central Valley of California, 2007–2010. grsld, grassland; Row, row crop; Orch, 
orchard; Urb, urbanized; Pstr, irrigated pasture; Sav, savanna; Alf, alfalfa; Wtld, 
wetland; Oth For, other forage; Vine, vineyard.
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Other forage. Included mainly hay and winter wheat in a range of stages 
of development from recently planted to post-harvest stubble.

Vineyard. Included vineyards of varying ages, most with typical support-
ing structures. 

Other. Diverse habitats such as fallow fields, mowed grass, open water, 
golf course, oak forest, eucalyptus stands, landfill, and riparian areas.

Statistical Analyses

We used generalized linear models (McCullagh and Nelder 1989) with an 
assumed Poisson distribution and density (number of individuals per block) 
as the response variable. We limited our fixed effects to habitat and year. 
For each species, we ran all possible combinations of models (including the 
interaction of habitat and year). Results presented were calculated as the 
averaged values for predictions from all five of the alternative models, each 
model’s predictions weighted according to its score by Akaike’s information 
criterion (AICc score). Therefore, these predictions incorporate not only the 
variation around the prediction of the model but also uncertainty of selection 
of the model (Burnham and Anderson 2002). We considered a species to be 
associated positively with a given habitat when the average predicted density 
across years in that habitat was significantly greater than the average density 
of that species over all habitats and to be associated negatively when the 
density in that habitat was significantly less than the average. 

RESULTS

During the three winters encompassing 2007–2010 we recorded 16,033 
observations of diurnal raptors in the Central Valley with 15,546 (97%) of 
these identified to species (Table 1). Our surveys covered more than 112,000 
ha or about 1.7% of the entire valley. However, the distribution of surveyed 
versus total habitat in the valley was significantly disproportional (χ2

11 df = 
510, n = 2818, P < 0.001), with oversampling of rice the main contributor 
to the discrepancy. 

For all eight species of raptors modeled, by all potential models considered, 
variation in density was best explained by habitat (Table 2). Densities varied 
annually by as much as 10-fold (for the Rough-legged Hawk) (Table 1), and 
year was strongly supported as an explanatory variable for all species except 
the Bald Eagle and Prairie Falcon, for which there was only a weak support 
(Table 2). There also was strong support for an interaction between year 
and habitat in densities of the White-tailed Kite, Northern Harrier, Red-tailed 
Hawk, and American Kestrel, but habitat associations were quantitatively 
similar each year for all species. That is, no species in any habitat showed a 
positive association one year and a negative association in another year.

Three species, the Ferruginous Hawk, Rough-legged Hawk, and Prairie 
Falcon, were strongly associated with grasslands and tended not to occur 
in urbanized areas and areas of intensive agriculture such as orchards, rice, 
and row crops (Figure 3). These same species occurred in grazed grassland 
at densities higher than in ungrazed grassland (Figure 4). However, this dif-
ference was insignificant for the Prairie Falcon. Rough-legged Hawks were 
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never observed in ungrazed grasslands. The White-tailed Kite and Northern 
Harrier were significantly more abundant in ungrazed than in grazed grass-
land (Figure 4). We observed no significant differences for the Bald Eagle, 
Red-tailed Hawk, or American Kestrel with respect to grazed vs. ungrazed 
grasslands.

The White-tailed Kite, Northern Harrier, and Bald Eagle were strongly 
associated with wetlands (Figure 5), and the harrier and eagle also showed 
a positive association with rice. The White-tailed Kite and Northern Harrier 
were also positively associated with alfalfa and other forage. 

The Red-tailed Hawk and American Kestrel, the two species which ac-
counted for nearly three-fourths of all observations, were both positively 
associated with irrigated pasture and alfalfa and negatively associated with 

Table 1 Numbers and Densities of Diurnal Raptors Observed during a 
Study of Habitat Associations in the Central Valley of California, Winter 
2007–2010.

 Birds/block  
 (×100; mean ± standard error)

Species Observations % 2007–2008 2008–2009 2009–2010

Red-tailed Hawk  
(Buteo jamaicensis) 7950 51% 29 ± 1 27 ± 1 34 ± 1

American Kestrel  
(Falco sparverius) 3622 23% 13 ± 1 13 ± 1 16 ± 1

Northern Harrier  
(Circus cyaneus) 1396 9.0% 4.9 ± 0.3 4.0 ± 0.3 7.0 ± 0.4

Ferruginous Hawk  
(Buteo regalis) 630 4.1% 2.4 ± 0.2 2.2 ± 0.2 2.1 ± 0.2

White-tailed Kite  
(Elanus leucurus) 468 3.0% 1.8 ± 0.2 1.5 ± 0.2 1.8 ± 0.2

Red-shouldered Hawka  
(Buteo lineatus) 444 2.9% — — —

Bald Eagle (Haliaeetus  
leucocephalus) 276 1.8% 1.0 ± 0.2 0.9 ± 0.1 1.0 ± 0.1

Prairie Falcon  
(Falco mexicanus) 232 1.5% 0.7 ± 0.1 0.9 ± 0.1 0.7 ± 0.1

Accipiter spp.a 144 0.9% —  — —
Rough-legged Hawk  

(Buteo lagopus) 143 0.9% 0.8 ± 0.1 0.5 ± 0.1 0.06 ± 0.03
golden Eagleb  

(Aquila chrysaetos) 95 0.6% — — —
Merlinb  

(Falco columbarius) 80 0.5% — — —
Peregrine Falconb  

(Falco peregrinus) 33 0.2% — — —
Ospreyb (Pandion  

haliaetus) 33 0.2% — — —
aExcluded from analyses because of strong association with woodlands, making consistent detec-
tion difficult.

bExcluded from analyses because of low numbers.
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urbanized areas, row crops, orchards, and savanna (Figure 6). The Ameri-
can Kestrel had the strongest positive association with alfalfa, with density 
in that habitat more than twice the overall average. The Red-tailed Hawk’s 
strongest positive associations were with wetlands and rice.

We compared habitat associations of birds along the roadside to those of 
birds away from the road, finding no significant difference for any species in 
any habitat with the single exception of the American Kestrel in rice. Along 
roads, kestrels were associated positively with rice, away from the road they 
were negatively associated with this habitat.

DISCUSSION

geographically, our coverage of the Sacramento Valley and northern 
portions of the San Joaquin Valley was better than that of the southern half 
of the San Joaquin Valley, where we had only one route. Because of an 
intentional bias for open areas, habitats like grassland and rice were over-

Table 2 Species-specific AICc model selection results used to 
predict densities by habitat of diurnal raptors in the Central Valley 
of California in winter. 

Species and variables appearing  
in model(s) best predicting its  
habitat associations Ka AICc ∆ib wi

c

White-tailed Kite    
 Habitat + year + habitat × year 36 4680 0 1
Northern Harrier    
 Habitat + year + habitat × year 36 10,880 0 0.50
 Habitat + year 14 10,880 0.015 0.50
Bald Eagle    
 Habitat 12 2966 0 0.7
 Habitat + year 14 2967 1.6 0.3
Red-tailed Hawk    
 Habitat + year + habitat × year 36 37,858 0 1
Ferruginous Hawk    
 Habitat + year 14 5511 0 0.8
 Habitat 12 5514 3 0.2
Rough-legged Hawk    
 Habitat + year 14 1593 0 1
American Kestrel    
 Habitat + year + habitat × year 36 21,948 0 0.96
 Habitat + year 14 21,955 6 0.04
Prairie Falcon    
 Habitat 12 2530 0 0.7
 Habitat + year 14 2532 2 0.3

aNumber of parameters estimated by the model.
bDifference between AICc value of the specified model and the lowest AICc value 
(best model); models with ∆i values greater than 10 not shown.

cModel weight; relative weight of given model used to predict densities based on 
AICc values. 
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Figure 3. Predicted density (birds per 40-ha block) of the Ferruginous Hawk, Rough-
legged Hawk, and Prairie Falcon in various habitat types in the Central Valley in winter. 
The horizontal line represents the average density over all habitats for each species. 
Error bars represent 95% confidence intervals. Tot obs, total observations; grsld, 
grassland; Row, row crop; Orch, orchard; Urb, urbanized; Pstr, irrigated pasture; Sav, 
savanna; Alf, alfalfa; Wtld, wetland; Oth For, other forage; Vine, vineyard.
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represented in our sample, whereas areas of urbanization, oak savanna, and 
orchard were under-represented with respect to their coverage of the Central 
Valley as a whole. With the exception of the work of Erichsen et al. (1996) 
and Smallwood et al. (1996), which included five routes in the Sacramento 
Valley, all prior studies of winter raptors in the Central Valley focused on one 
or two counties. No prior work examined winter raptor associations in this 
region on the scale or for the variety of species or habitats we addressed.

Wetland and Rice

Our results suggest that wetland is an important winter habitat for the 
White-tailed Kite, Bald Eagle, Northern Harrier, and Red-tailed Hawk in the 
Central Valley. The positive association of three of these species with rice 
is consistent with this crop possibly serving in winter as a surrogate for wet-
land (Sterling and Buttner 2009). The wetland association for the Northern 
Harrier is consistent with prior studies (Collopy and Bildstein 1987, Preston 
1990, MacWhirter and Bildstein 1996). Elphick (2004) found the Northern 
Harrier the most abundant raptor in rice in the Central Valley in winter. Bald 
Eagles are most likely attracted to Central Valley wetlands and rice in the 
winter because of the concentrations of waterfowl found in those habitats 
(McWilliams et al. 1994, Sterling and Buttner 2009).

The positive association of the White-tailed Kite with wetland was unexpected, 
but there are few studies of this species’ winter habitat preference. Waian and 
Stendall (1970) noted marsh as one of a variety of foraging habitats suitable for 
this species but did not differentiate by season. Erichsen et al. (1996) observed 
White-tailed Kites in winter in the Sacramento Valley more than expected in 
rice stubble and in a habitat category they defined as upland/wetland. 

Figure 4. Comparison of predicted density (birds per 40-ha block) in grazed versus 
ungrazed grasslands. WTKI, White-tailed Kite; NOHA, Northern Harrier; FEHA, 
Ferruginous Hawk; RLHA, Rough-legged Hawk; PRFA, Prairie Falcon.
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Figure 5. Predicted density (birds per 40-ha block) of the White-tailed Kite, Northern 
Harrier, and Bald Eagle in various habitat types in the Central Valley in winter. The 
horizontal line represents the average density over all habitats for each species. Error 
bars represent 95% confidence intervals. Tot obs, total observations; grsld, grassland; 
Row, row crop; Orch, orchard; Urb, urbanized; Pstr, irrigated pasture; Sav, savanna; 
Alf, alfalfa; Wtld, wetland; Oth For, other forage; Vine, vineyard.
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Figure 6. Predicted density (birds per 40-ha block) of the Red-tailed Hawk and 
American Kestrel Falcon in various habitat types in the Central Valley in winter. The 
horizontal line represents the average density over all habitats. Error bars represent 
95% confidence intervals. Tot obs, total observations; grsld, grassland; Row, row 
crop; Orch, orchard; Urb, urbanized; Pstr, irrigated pasture; Sav, savanna; Alf, alfalfa; 
Wtld, wetland; Oth For, other forage; Vine, vineyard.
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The Red-tailed Hawk is a habitat generalist and, although wetland is one 
of a wide variety of habitats it uses in winter (Preston and Beane 2009), no 
prior studies demonstrated a strong preference for wetland or rice (Preston 
1990, garner and Bednarz 2000, Pearlstine et al. 2006). The only report 
of a strong association of any Buteo species with winter rice is from the Po 
Valley of Italy, which revealed high densities of the Common Buzzard (Buteo 
buteo) in this habitat (Boano and Toffoli 2002).

Elphick (2004) observed that in the Central Valley the White-tailed Kite, 
Northern Harrier, and Red-tailed Hawk all preferred unflooded over flooded 
rice. Most (approximately 67%) of the valley’s rice is flooded in winter (Cen-
tral Valley Joint Venture 2006, P. Buttner pers. comm.). Because flooding of 
rice varies both within a winter and from year to year, we did not differentiate 
between flooded and unflooded rice for raptor observations. Even when a 
rice field is flooded, the berms bordering it may harbor concentrations of 
rodent prey that are accessible to raptors. Further studies are needed on 
prey taken and foraging strategies used in rice.

grassland

The strong association with grassland we observed for the Ferruginous 
Hawk, Rough-legged Hawk, and Prairie Falcon is consistent with other stud-
ies throughout North America (Bechard and Schmutz 1995, Steenhof 1998, 
Bechard and Swem 2002). A positive association of the American Kestrel 
with grassland has also been widely reported in California and elsewhere 
(Fischer et al. 1984, Bildstein 1987, Reeves and Smith 2004).

Among the species we analyzed, only the Northern Harrier showed a 
significant negative association with grassland, consistent with Erichsen et 
al. (1996) and Williams et al. (2000) but not other studies (MacWhirter and 
Bildstein 1996, Reeves and Smith 2004, Littlefield and Johnson 2005). 
This apparent contradiction may relate to the preference for ungrazed over 
grazed grassland we observed for this species. Prior studies also found the 
harrier prefers ungrazed grasslands (Bildstein 1987, Littlefield and Johnson 
1987, Johnson and Horn 2008) or areas with higher vegetative cover 
(Temeles 1986, Massey et al. 2009). The large majority of the grassland 
we surveyed was grazed (93%), explaining the overall negative association 
we observed for this habitat. The other species we observed in significantly 
higher density in ungrazed than in grazed grassland, the White-tailed Kite, 
showed this same preference in two California studies (Bammann 1975, 
Johnson and Horn 2008).

Because of differences between species and regions, it is difficult and 
usually unwise to generalize about the effects of grazing on raptors (Snyder 
and Snyder 1975, Severson 1990, Kirby et al. 1992). In the Central Valley, 
grasslands are dominated by non-native annual grasses and bear little resem-
blance to the habitats that existed prior to European settlement (Stromberg 
et al. 2007). When unmanaged by grazing, mowing, or burning, most of 
these grasslands are susceptible to invasion by aggressive introduced species 
like the star thistle (Centaurea solstitialis) and medusa head (Taeniatherum 
caput-medusae), which can become dominant. We found the vegetative 
structure of grazed and ungrazed grassland very different, ungrazed areas 
having tall, thick, weedy vegetation, grazed grassland more open. Thus one 
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would expect prey to be more easily seen in these grazed grasslands. How-
ever, we do not know the relative density of prey in grazed versus ungrazed 
grasslands, and the interplay between rodent abundance and susceptibility 
to predation by raptors can be extremely complex, as demonstrated by a 
long history of studies from Craighead and Craighead (1956) to Baker and 
Brooks (1981) to Johnson and Horn (2008). Therefore, one cannot assume 
that increased visibility of prey represents better foraging for raptors.

The differences we observed may be related to the species’ styles of hunt-
ing. The grassland specialists, the Ferruginous and Rough-legged hawks, 
spend much of their time hunting from an elevated perch or from the ground, 
while the Northern Harrier and White-tailed Kite forage primarily in flight, 
rarely from a perch (Bildstein 1987, Johnsgard 1990, Wheeler 2003). 
Therefore, these last two species may be able to take advantage of prey that 
are difficult to detect from a perch. However, the Red-tailed Hawk, another 
perch-hunter, showed no preference for grazed or ungrazed grassland. 
Perhaps the greater variety of prey taken and hunting styles used by this 
species (Preston and Beane 2009) allows it to take advantage of the ungrazed 
grasslands in ways not available to the other perch-hunting species.

Irrigated Pasture, Alfalfa, and Other Forage Crops

There are few data available on winter use of alfalfa by raptors. Warner 
and Rudd (1975) observed White-tailed Kites foraging over alfalfa in Yolo 
and Solano counties, California. Erichsen et al. (1996) found fewer than 
expected White-tailed Kites in alfalfa in the Sacramento Valley, contrary to 
our results. 

As we did, Reeves and Smith (2004) found that hay (included in our “other 
forage” category) and irrigated pasture were used more than expected by 
the White-tailed Kite, Northern Harrier, Red-tailed Hawk, and American 
Kestrel. Erichsen et al. (1996), however, found the White-tailed Kite using 
irrigated pasture in the Sacramento Valley less than expected, contrary to 
our observations. Results from Wilkinson and Debban (1980) suggest that 
the White-tailed Kite, Northern Harrier, and Red-tailed Hawk use hay more 
than expected, the American Kestrel less than expected. In Ohio, Bildstein 
(1987) reported use of hay less than expected for the Red-tailed Hawk and 
American Kestrel but more than expected for the Northern Harrier. He also 
found that the Northern Harrier used unharvested winter wheat less than ex-
pected but wheat stubble more than expected, the Red-tailed Hawk showing 
the opposite tendency, and the Rough-legged Hawk and American Kestrel 
associated negatively with both types. In Texas, Littlefield and Johnson (2005) 
found the Northern Harrier using winter wheat less than expected. The 
Prairie Falcon has been reported using winter wheat more than expected in 
Colorado, Utah, and Wyoming (Enderson 1964, White and Roseneau 1970, 
Beauvais et al. 1992), whereas we found no significant association.

Orchard, Vineyard, and Row Crops

Most studies of raptors in areas of intensive agriculture are consistent with 
our finding that none of the species analyzed was positively associated with 
any of these habitats and all species were associated negatively with one or 
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more. Previous studies also noted such associations. The White-tailed Kite, 
for example, is found less often than expected in row crops and in orchards 
(Erichsen et al. 1996, Reeves and Smith 2004), the Northern Harrier less 
often than expected in orchards and vineyards (Reeves and Smith 2004) and 
row crops (Bildstein 1987, Leptich 1994, and Reeves and Smith 2004)—
with corn stubble being a possible exception (Temeles 1986, Preston 1990). 
The Red-tailed Hawk also appears to avoid most types of row crops (garner 
and Bednarz 2000, Reeves and Smith 2004) and orchards (Fischer et al. 
1984, Reeves and Smith 2004), as does the Rough-legged Hawk (Fischer et 
al. 1984). Others have reported the American Kestrel to occur less often than 
expected in row crops (Toland 1987, Reeves and Smith 2004) and orchards 
(Reeves and Smith 2004), but Koplin (1973) found more male kestrels than 
females in orchards, consistent with orchards being an inferior winter habitat 
for the species. Exceptions to this pattern come from Erichsen et al. (1996), 
who reported a positive association of the White-tailed Kite with row crops, 
Reeves and Smith (2004), who found the Red-tailed Hawk and American 
Kestrel more often than expected in vineyards, and Bildstein (1987) and 
Preston (1990), who found the Red-tailed Hawk more than expected in 
corn stubble and soybean stubble. The only report of a positive association 
of any of these species with orchards is that of Fischer et al. (1984), who 
found the American Kestrel more abundant than expected.

Urbanized Areas

Consistent with our results, nearly all published work on habitat associa-
tions of these open-country raptors concludes that they tend to avoid areas 
of urbanization (Fischer et al. 1984, Sferra 1984, Bildstein 1987, Berry et 
al. 1998, Reeves and Smith 2004, Rodriguez-Estrella 2007). In Colorado, 
Berry et al. (1998) found the Red-tailed Hawk and American Kestrel tolerated 
urbanization better than other grassland raptors. However, the only studies 
suggesting any affinity for urbanized areas are those of Bildstein (1987), 
who observed the kestrel in residential areas more often than expected, 
and Kimsey and Conley (1988), who found relatively high numbers of this 
species in residential areas.

Oak Savanna

Our findings that no species was positively associated with savanna and 
five species were negatively associated with it is somewhat surprising but 
consistent with the observations of Reeves and Smith (2004). In blue oak 
woodland, which they characterized as being mostly savanna, they observed 
numbers fewer than expected of the White-tailed Kite, Northern Harrier, 
Red-tailed Hawk, and American Kestrel. There are no other comparable 
studies of these species in this habitat type. Because raptors are less detect-
able in this habitat than in most others we surveyed, it is possible that the 
negative associations we observed were due to this factor. However, our 
finding of no significant difference in habitat associations between roadside 
raptors (where detectability is not an issue) and raptors away from the 
roadside in this habitat type supports our conclusion that these species’ 
association with savanna is negative.
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Roadside Effects

From the early 20th century (Nice and Nice 1921) to the present, roadside 
surveys have been a valuable method for the study of raptors (Andersen 
2007). However, such surveys are subject to limitations and potential bias 
(Fuller and Mosher 1987), including issues like concentration of habitat 
elements and perch sites along roadways (Williams and Colson 1989) and 
limits on detectability of some species in some habitats (Millsap and Lefranc 
1988). In assessment of habitat associations, a major issue is the fact that 
the narrow strip of habitat along the edges of roadways may differ from 
the adjacent habitat and influence the abundance and species composition 
of raptors. Adams and geis (1983) in the U.S. and Meunier et al. (1999) 
in France found the density and species composition of the population of 
small mammals along roadways differ from those of the adjacent habitats, 
with density generally higher along the roads. The relative abundance of 
road-killed carrion along roadways can attract scavengers (Knight and Ka-
washima 1993, Lambertucci et al. 2009). Meunier et al. (2000) observed 
the Common Buzzard and Eurasian Kestrel (Falco tinnunculus) preferring 
roadsides over adjacent habitats. 

Our observation that roadside American Kestrels were positively associ-
ated with rice, whereas kestrels observed away from the road were negatively 
associated with rice, suggests that conditions along the road may be the key 
element for this species in this habitat. Prey may be abundant on the berms 
separating the rice field from the road, while the rice fields themselves, 
most of which are flooded in winter, may not provide opportunities for the 
kestrel’s foraging.

Year Effects

It is not surprising that, although the strongest habitat associations re-
mained qualitatively consistent from year to year, year was a significant 
factor in predicted densities of most species. That is, numbers and densities 
of these species varied from year to year. The Bald Eagle, Prairie Falcon, 
and Ferruginous and Rough-legged hawks are found in the Central Valley 
exclusively or almost exclusively in winter. The great majority of Red-tailed 
Hawks, American Kestrels, and Northern Harriers in the Central Valley in 
winter are also migrants. Factors that could account for year-to-year varia-
tions include reproductive success in the breeding range, relative quality of 
alternative wintering areas outside the Central Valley, and variations in winter 
prey abundance within the valley. 

Year-to-year variation in density was largest for the Rough-legged Hawk 
(Table 1), with that in the third winter a fraction of that in the first two win-
ters of the study. Data from Central Valley Christmas Bird Counts during 
these three winters (Pandolfino, unpublished data) mirror our findings. Such 
variations in winter density are well-known throughout the Rough-legged 
Hawk’s winter range (Bechard and Swem 2002) and are thought to be a 
response to local weather conditions such as snow depth (Thiel 1985, Wat-
son 1986). Pandolfino and Suedkamp Wells (2009) documented a long-term 
northward shift in the species’ winter range in North America correlated 
with lower average snow depths in the northern parts of the range; they 
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did not, however, detect correlation with annual variation in snow depth. 
For this study, we examined weather patterns in the great Plains and great 
Basin (where most Rough-legged Hawks winter) to see if conditions in 
those areas might have influenced the densities we observed. In both areas 
temperatures were close to normal in all three winters (http://cdiac.ornl.
gov/epubs/ndp/ushcn/ushcn.html). Snowfall in the great Plains was well 
below normal in the first winter, well above normal in the second and third 
winters. If deep snow in the great Plains causes some Rough-legged Hawks 
to move to the Central Valley, then we should have seen higher densities in 
our last winter, but we did not. The great Basin had very dry winters during 
the first two years of our study, whereas the third year was near normal. 
Again, this pattern is inconsistent with this species moving from the great 
Basin into the Central Valley in response to increased snowfall. The reason 
for large fluctuations in numbers of the Rough-legged Hawk in the Central 
Valley remains a mystery.

Northern Harrier density in the second winter was down approximately 
18% from the first, and in the third winter density was nearly 1.5 times higher 
than in the first winter. Rainfall in the Central Valley was near normal during 
the first two winters of our study but approximately 20% above normal in the 
third winter. As a result, large areas of the Yolo and Butte Sink bypasses in 
Yolo, Sutter, Colusa, and Butte counties in the southern Sacramento Valley 
were inundated for flood control (fide Peter Fickenscher). This flooding cre-
ates wetlands at the edges but also makes large areas of wetland unsuitable for 
raptor foraging. None of our survey routes pass directly through or adjacent 
to these areas, but eight of our routes are within 50 km of these bypasses. 
It is possible that Northern Harriers displaced by this flooding concentrated 
in higher numbers along our survey routes. It is also possible that wetter 
conditions throughout the Central Valley in the third winter caused more 
harriers to winter here, although data from Central Valley Christmas Bird 
Counts show no apparent pattern.

Densities of the Red-tailed Hawk and American Kestrel were slightly 
(<20%) higher in the third winter. Any combination of the factors noted 
above could have contributed to this. It is also possible that our observers 
became more adept at detecting raptors by the third year of the study. This 
explanation seems unlikely, however, because nearly all our observers had 
many years of prior birding and survey experience and such a factor should 
result in increases in density of all species in the third year, which we did 
not observe.

Conservation Implications

given the importance of the Central Valley to wintering raptors and the 
rapid changes in land use occurring there, conservation planning in this 
region must be informed by data on the relative importance of existing 
habitats to these raptors. Our results support the conclusion that some cur-
rent agricultural land uses may be critical to preservation of some raptors 
in the Central Valley in winter. Over the past three decades, more than 
100,000 ha of grassland in the Central Valley have been lost to urbaniza-
tion and conversion to orchards and vineyards (Pandolfino 2006, California 
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Department of Conservation 2008, Volpe et al. 2010). Our results suggest 
that, for the Ferruginous Hawk, Rough-legged Hawk, and Prairie Falcon, 
this trend is of concern because grassland is the only habitat with which we 
found these species positively associated and all had a negative association 
with urbanization and intensive agriculture. grassland birds as a guild are in 
continent-wide decline (Sauer et al. 2008), and the Ferruginous Hawk and 
Prairie Falcon are considered species of conservation concern by the U.S. 
Fish and Wildlife Service.

Our results suggest that rice fields, as well as wetlands, may be more im-
portant to wintering raptors in the Central Valley than previously thought. 
Our observation that species attracted to wetlands are also attracted to rice 
is consistent with the suggestion of Sterling and Buttner (2009) that this crop 
may serve as a surrogate wetland habitat. It would be worth identifying the 
prey taken by White-tailed Kites, Northern Harriers, and Red-tailed Hawks 
in Central Valley wetlands and rice fields in winter. The Northern Harrier is 
a California species of special concern (Davis and Niemela 2008), and the 
White-tailed Kite, whose population plunged to very low levels early in the 
20th century (grinnell and Miller 1944), enjoys “fully protected” status in 
the state (California Department of Fish and game 2009).

In the breeding season, alfalfa provides a key foraging habitat for the Cen-
tral Valley’s population of Swainson’s Hawk (Buteo swainsoni), designated 
threatened by the California Department of Fish and game (Estep 1989, 
Babcock 1995, D. Anderson pers. comm.). Our results suggest that alfalfa 
may be an important crop to some raptors in the Central Valley in winter 
as well. This crop may support high densities of rodents (getz et al. 2005). 
The relatively low and open structure of alfalfa, combined with the fact that 
it is harvested multiple times per year in this area, may make prey acces-
sible to raptors (Estep 1989). Alfalfa appears to be particularly attractive to 
the American Kestrel, a species in widespread, long-term decline in North 
America (Sauer et al. 2008, Farmer and Smith 2009, Smallwood et al. 2009) 
and in the Central Valley (Pandolfino 2006, Sauer et al. 2008).

Urbanization and conversion of more passive forms of agriculture to or-
chards and vineyards are among the fastest growing land uses in the Central 
Valley. This trend is alarming given that most of the species we studied were 
associated negatively with these increasing land uses and no species was 
associated positively. In addition, with the supply of water limited and many 
interests competing for that supply, decisions about allocation of water may 
affect the habitat available for raptors in the Central Valley. Our results sug-
gest that, to the extent water for urban uses, orchards, vineyards, and row 
crops takes precedence over crops like rice and alfalfa, important winter 
habitat for some species of raptors may be lost.

ACKNOWLEDgMENTS

This work would not have been possible without the devotion of considerable 
time and effort by the volunteers who helped run the surveys: Steve Abbott, Roger 
Adamson, Dan Brown, Ken Burton, Walt Carnahan, Chuck Carroll, Helene Cavoir, 
Debbie Daley, Bruce and Kathy Deuel, Julie Dinsdale, J. Frank, Alan England, Tim 
Fitzer, B. getty, Jim groesser, Ed Harper, Ken Hashagen, Lois Hoy, Scott and Liam 
Huber, Sami LaRocca, John Lewis, E. Long, Len Mackenzie, Joe Medley, zach 



WINTER HABITAT ASSOCIATIONS OF DIURNAL RAPTORS IN CALIFORNIA

80

Miller, Frances Oliver, Harold and Sue Reeve, Phil Robertson, Jeff Seay, Mike Skram, 
Dan Stewart, Steve and Priscilla Summers, Craig Swolgaard, Dave Wagner, Heath 
Wakelee, Bruce Webb, gary Woods, Lowell Young, and Bob and Carol Yutzy. Sid 
England and John Sterling provided suggestions for improving the study design and 
also provided very helpful revisions to an earlier version of the manuscript. Revisions 
suggested by Bob gill, Ernesto Ruelas Inzunza, and an anonymous reviewer greatly 
improved the focus and clarity of the manuscript. We are grateful for logistical support 
from the Central Valley Bird Club and for funding from the Altacal Audubon Society, 
California Rangeland Conservation Coalition, California Rice Commission, Central 
Valley Bird Club, Sacramento Audubon Society, San Joaquin Audubon Society, Si-
erra Foothills Audubon Society, Stanislaus Audubon Society, U. S. Fish and Wildlife 
Service, and Yolo Audubon Society.

LITERATURE CITED

Adams, L. W., and geis, A. D. 1983. Effects of roads on small mammals. J. Appl. 
Ecol. 20:403–415.

Andersen, D. E. 2007. Survey techniques, in Raptor Research and Management 
Techniques (D. M. Bird and K. L. Bildstein, eds.), pp. 89–100. Raptor Research 
Foundation, Hastings, MN.

Babcock, K. W. 1995. Home range and habitat use of breeding Swainson’s Hawks 
in the Sacramento Valley of California. J. Raptor Res. 29:193–197.

Baker, J. A., and Brooks, R. J. 1981. Distribution patterns of raptors in relation to 
density of meadow voles. Condor 83:42–47.

Bammann, A. R. 1975. Ecology of predation and social interactions of wintering 
White-tailed Kites. M.S. thesis, Humboldt State University, Arcata, CA.

Beauvais, g., Enderson, J. H., and Magro, A. J. 1992. Home range, habitat use 
and behavior of Prairie Falcons wintering in east-central Colorado. J. Raptor 
Res. 26:13–18.

Bechard, M. J.. and Schmutz, J. K. 1995. Ferruginous Hawk (Buteo regalis), in The 
Birds of North America (A. Poole and F. gill, eds.), no. 172. Acad. Nat. Sci., 
Philadelphia.

Bechard, M. J., and Swem, T. R. 2002. Rough-legged Hawk (Buteo lagopus), in 
The Birds of North America (A. Poole and F. gill, eds.), no. 641. Birds N. Am., 
Philadelphia.

Berry, M. E., Bock, C. E., and Hare, S. L. 1998. Abundance of diurnal raptors on 
open space grasslands in an urbanized landscape. Condor 100:601–608.

Bildstein, K. L. 1987. Behavioral ecology of Red-tailed Hawks (Buteo jamaicensis), 
Rough-legged Hawks (Buteo lagopus), Northern Harriers (Circus circus), and 
American Kestrels (Falco sparverius) in south central Ohio. Ohio Biological 
Survey, Biological Notes 18.

Boano, g., and Toffoli, R. 2002. A line transect survey of wintering raptors in the 
western Po Plain of northern Italy. J. Raptor Res. 36:128–135.

Burnham, K. P., and Anderson, D. 2002. Model Selection and Multi-Model Inference, 
2nd edition. Springer, New York.

California Department of Conservation. 2008. Farmland Mapping and Monitoring 
Program: reports and statistics; www.conservation.ca.gov/dlrp/fmmp/products/
Pages/ReportsStatistics.aspx (20 June 2010).

California Department of Fish and game. 2009. Fully protected animals; www.dfg.
ca.gov/wildlife/nongame/t_e_spp/fully_pro.html (15 April 2010).

California gAP Analysis Project. 1998. Biogeography Laboratory, University of 
California, Santa Barbara; www.biogeog.ucsb.edu/projects/gap/gap_proj.html 
(22 June 2010).

Central Valley Joint Venture. 2006. Central Valley Joint Venture Implementation 
Plan—conserving bird habitat. U.S. Fish and Wildlife Service, Sacramento, CA.



WINTER HABITAT ASSOCIATIONS OF DIURNAL RAPTORS IN CALIFORNIA

81

Collopy, M. W., and Bildstein, K. L. 1987. Foraging behavior of Northern Harriers 
wintering in southeastern salt and freshwater marshes. Auk 104:11–16.

Craighead, J. J., and Craighead, F. C. 1956. Hawks, Owls and Wildlife. Dover, 
New York.

Davis, J. N., and Niemela, C. A. 2008. Northern Harrier (Circus cyaneus), in Cali-
fornia Bird Species of Special Concern (W. D. Shuford and T. gardali, eds.), pp. 
149–155. Studies of Western Birds 1. W. Field Ornithol., Camarillo, CA.

Elphick, C. S. 2004. Assessing conservation trade-offs: identifying the effects of flood-
ing rice fields for waterbirds on non-target species. Biol. Cons. 117:105–110.

Enderson, J. H. 1964. A study of the Prairie Falcon in the central Rocky Mountain 
region. Auk 81:332–352.

Erichsen, A. L., Smallwood, S. K., Commandatore, A. M., Wilson, B. W., and Fry, 
M. D. 1996. White-tailed Kite movements and nesting patterns in an agricultural 
landscape, in Raptors in Human Landscapes: Adaptations to Built and Cultivated 
Environments (D. M. Bird, D. E. Varland, and J. J. Negro, eds.), pp.167–176. 
Academic Press, San Diego.

Estep, J. 1989. Biology, movements, and habitat relationships of the Swainson’s 
Hawk in the Central Valley of California, 1986–1987. Nongame Bird and Mam-
mal Section Report, Calif. Dept. Fish and game, 1416 Ninth St., Sacramento, 
CA 95814. 

Farmer, C. J. and Smith, J. P. 2009. Migration monitoring indicates widespread 
declines of American Kestrels (Falco sparverius) in North America. J. Raptor 
Res. 43: 263–273.

Fischer, D. L., Ellis, K. L. , and Meese, R. J. 1984. Winter habitat selection of diurnal 
raptors in central Utah. Raptor Res. 18:98–102.

Frayer, W. E., Peters, D. D., and Pywell, H. R. 1989. Wetlands of the California Cen-
tral Valley: Status and Trends. U.S. Fish and Wildlife Service, Portland, OR.

Fuller, M. R., and Mosher, J. A. 1987. Raptor survey techniques, in Raptor Man-
agement Techniques Manual (B. A. Millsap, K. W. Cline, and D. M. Bird, eds.),  
pp. 37–65. Natl. Wildlife Fed., Washington, D.C.

garner, H. D., and Bednarz, J. C. 2000. Habitat use by Red-tailed Hawks wintering 
in the delta region of Arkansas. J. Raptor Res. 34:26–32.

getz, L. L., Oli, M. K., Hofmann, J. E., and Mcguire, B. 2005. Habitat-specific 
demography of sympatric vole populations over 25 years. J. Mammal. 
86:561–568.

goerrissen, J. H. 2005. grassland birds in California: An investigation into the influ-
ence of season, floristic composition, and artificial structures on avian community 
structure. Ph. D. dissertation, Univ. of Calif., Davis.

grinnell, J., and Miller, A. H. 1944. The distribution of the Birds of California. Pac. 
Coast Avifauna 27.

Johnsgard, P. A. 1990. Hawks, Eagles, and Falcons of North America. Smithsonian 
Institution Press, Washington, D.C.

Johnson, H. P., and Hayes, J. M. 2004. The Central Valley at a Crossroads: Migration 
and Its Implications. Public Policy Institute of California, San Francisco.

Johnson, M. D., and Horn, C. M. 2008. Effects of rotational grazing on rodents 
and raptors in a coastal grassland. Western North American Naturalist 68:444–
452.

Kimsey, B., and Conley, M. R. 1988. Habitat use by raptors in southcentral New 
Mexico, in Proceedings of the Southwest Raptor Management Symposium and 
Workshop (R. L. glinski, C. E. Ruibal, D. L. Krahe, and D. L. Owens, eds.), pp. 
197–203. Natl. Wildlife Fed., Washington, D.C.

Kirby, R. E., Ringelman, J. K., Anderson D. A., and Sojda, R. S. 1992. grazing on 
national wildlife refuges: Do the needs outweigh the problems? Trans. N. Am. 
Wildlife Nat. Resources Conf. 57:611–626.



WINTER HABITAT ASSOCIATIONS OF DIURNAL RAPTORS IN CALIFORNIA

82

Knight, R. L., and Kawashima, J. Y. 1993. Responses of Raven and Red-tailed Hawk 
to linear right-of-ways. J. Wildlife Mgmt. 57:266–271.

Koplin, J. R. 1973. Differential habitat use by sexes of American Kestrels wintering 
in northern California. Raptor Res. 7:39–42.

Lambertucci, S. A., Speziale, K. L., Rogers, T. E., and Morales, J. M. 2009. How do 
roads affect the habitat use of an assemblage of scavenging raptors? Biodiversity 
Con. 18:2063–2074.

Leptich, D. J. 1994. Agricultural development and its influence on raptors in southern 
Idaho. Northwest Science 68:167–171.

Littlefield, C. D., and Johnson, D. H. 2005. Habitat preferences of migrant and winter-
ing Northern Harriers in northwestern Texas. Southwest. Nat. 50:448–452.

Lubell, M., Beheim, B., Hillis, V., and Handy, S. L. 2009. Achieving sustainability in 
California’s Central Valley. Institute of Transportation Studies, Research Report 
UCD-ITS-RR-09-06, Univ. of Calif., Davis.

Macwhirter, R. B., and Bildstein, K. L. 1996. Northern Harrier (Circus cyaneus) in 
The Birds of North America (A. Poole and F. gill, eds.), no. 210. Acad. Nat. 
Sci., Philadelphia.

Massey, B. H., griffin, C. R., and Mcgarigal, K. 2009. Habitat use by foraging 
Northern Harriers on Nantucket Island, Massachusetts. Wilson J. Ornithol. 
121:765–769.

McCullagh, P., and Nelder, J. A. 1989. generalized Linear Models, 2nd ed. Chapman 
& Hall/CRC Press, London.

McWilliams, S. R., Dunn, J. P., and Raveling, D. g. 1994. Predator–prey interactions 
between eagles and Cackling Canada and Ross’ geese during winter in California. 
Wilson Bull. 106:272–288.

Meunier, F. D., Corbin, J., Verheyden, C., and Jouventin, P. 1999. Effects of land-
scape type and extensive management on use of motorway roadsides by small 
mammals. Can. J. zool. 77:108–117.

Meunier, F. D., Verheyden, C., and Jouventin, P. 2000. Use of roadsides by diurnal 
raptors in agricultural landscapes. Biol. Cons. 92:291–298.

Millsap, B. A., and Lefranc, M. N., Jr. 1988. Road transect counts for raptors: How 
reliable are they? J. Raptor Res. 22:8–16.

Nice, M. M., and Nice, L. B. 1921. The roadside census. Wilson Bull. 33:113–
123.

Noss, R. R., Laroe, E. T., and Scott, J. M. 1995. Endangered ecosystems of the 
United States: A preliminary assessment of loss and degradation. U.S. Dept. 
Interior, Natl. Biol. Serv. Biol. Rep. 28.

Pandolfino, E. R. 2006. Christmas Bird Counts reveal wintering bird status and trends 
in California’s Central Valley. Central Valley Bird Club Bull. 9:21–36.

Pandolfino, E. R., and Suedkamp Wells, K. 2009. Changes in the winter distribution 
of the Rough-legged Hawk in North America. W. Birds 40:210–224.

Pearlstine, E. V., Mazzotti, F. J., and Hudson Kelly, M. 2006. J. Raptor Res. 
40:81–85.

Preston, C. R. 1990. Distribution of raptor foraging in relation to prey biomass and 
habitat structure. Condor 92:107–112.

Preston, C. R., and Beane, R. D. 2009. Red-tailed Hawk (Buteo jamaicensis), in 
The Birds of North America (A. Poole and F. gill, eds.), no. 52. Acad. Nat. Sci., 
Philadelphia.

Reeves, K. A., and Smith, J. R. 2004. Survey of falcons, kites, hawks, and owls in 
the lower Mokelumne River watershed, Sacramento and San Joaquin counties, 
California. Available from East Bay Municipal Utility District at www.ebmud.com/
sites/default/files/pdfs/A-10%20Raptor%20Report_0.pdf.

Rodriguez-Estrella, R. 2007. Land use changes affect distributional patterns of des-
ert birds in the Baja California peninsula, Mexico. Diversity and Distributions 
13:877–889.



WINTER HABITAT ASSOCIATIONS OF DIURNAL RAPTORS IN CALIFORNIA

83

Root, T. 1988. Atlas of Wintering North American Birds. Univ. of Chicago Press, 
Chicago.

Sauer, J. R., Hines, J. E., and Fallon, J. 2008. The North American Breeding Bird 
Survey, results and analysis 1966–2007, version 5.15.2008. USgS Patuxent 
Wildlife Research Center, Laurel, MD; www.mbr-pwrc.usgs.gov/bbs/bbs.html 
(19 March 2010).

Severson, K. E. 1990. Summary: Livestock grazing as a management tool, in Can 
livestock be used as a tool to enhance wildlife habitat? (K. E. Severson, ed.), pp. 
3–6. USDA Forest Serv. gen. Tech. Rep. RM-194.

Sferra, N. J. 1984. Habitat selection by the American Kestrel (Falco sparverius) and 
Red-tailed Hawk (Buteo jamaicensis) wintering in Madison County, Kentucky. 
Raptor Res. 18:148–150.

Smallwood, J. A., Causey, M. F., Mossop, D. H., Klucsarits, J. R., Robertson, B., 
Robertson, S., Mason, J., Maurer, M. J., Melvin, R., Dawson, R. D., Bortolotti, 
g. R., Parrish, J. W. , Jr., Breen, J., and Boyd, K. 2009. Why are American 
Kestrel (Falco sparverius) populations declining in North America? Evidence 
from nest-box programs. J. Raptor Res. 43:274–282.

Smallwood, S. K., Nakamoto, B. J., and geng, S. 1996. Association analysis of rap-
tors on a farming landscape, in Raptors in Human Landscapes: Adaptations to 
Built and Cultivated Environments (D. M. Bird, D. E. Varland, and J. J. Negro, 
eds.), pp. 177–190. Academic Press, San Diego.

Snyder, N. F. R., and Snyder, H. A. 1975. Raptors in range habitat, in Proceedings 
of the Symposium on Management of Forest and Range Habitats for Nongame 
Birds (D.R. Smith, tech. coord.), pp. 190–209. USDA Forest Serv. gen. Tech. 
Rep. WO-1.

State of California. 2007. Population projections for California and its counties 
2000–2050, by age, gender and race/ethnicity. Calif. State Dept. Finance, 
Sacramento; www.greatvalley.org/resources/docs/project_2040.pdf (23 April 
2010).

Steenhof, K. 1998. Prairie Falcon (Falco mexicanus), in The Birds of North America 
(A. Poole and F. gill, eds.), no. 346. Birds N. Am., Philadelphia.

Sterling, J., and Buttner, P. 2009. Wildlife known to use California ricelands. 
California Rice Commission, 8801 Folsom Blvd., Suite 172, Sacramento, CA 
95826-3249.

Stromberg, M. R., Corbin, J. D., and D’Antonio, C. M. 2007. California grasslands 
Ecology and Management. Univ. of Calif. Press, Berkeley.

Temeles, E. T. 1986. Reversed sexual size dimorphism: Effect on resource defense 
and foraging behaviors of nonbreeding Northern Harriers. Auk 103:70–78.

Thiel, R. P. 1985. Snow depth affects local abundance of wintering Rough-legged 
Hawks. Passenger Pigeon 47:129–130.

Toland, B. R. 1987. The effect of vegetative cover on foraging strategies, hunting 
success, and nesting distribution of American Kestrels in central Missouri. J. 
Raptor Res. 21:14–20.

U.S. Department of Agriculture. 2008. USDA cropland data layer. National Agricul-
tural Statistics Service; www.nass.usda.gov/research/Cropland/SARS1a.htm 
(19 June 2010).

U.S. Department of Agriculture. 2009. USDA California grape acreage report; 
www.nass.usda.gov/Statistics_by_State/California/Publications/grape_
Acreage/200904gabtb11.pdf (26 June 2010).

Volpe, R. J., green, R. D., Heien, D. M., and Howitt, R. E. 2010. Wine-grape 
production trends reflect evolving consumer demand over 30 years. California 
Agriculture 64:42–46.

Waian, L. B., and Stendall, R. C. 1970. The White-tailed Kite in California with obser-
vations of the Santa Barbara population. Calif. Fish and game 56:188–198.



WINTER HABITAT ASSOCIATIONS OF DIURNAL RAPTORS IN CALIFORNIA

84

Warner, J. S., and Rudd, R. L. 1975. Hunting by the White-tailed Kite (Elanus 
leucurus). Condor 77:226–230.

Watson, J. W. 1986. Range use by wintering Rough-legged Hawks in southeastern 
Idaho. Condor 88:256–258.

Wheeler, B. K. 2003. Raptors of Western North America. Princeton University 
Press, Princeton, NJ.

White, C. M., and Roseneau, D. C. 1970. Observations on food, nesting, and winter 
populations of large North American falcons. Auk 87:113–115.

Wilkinson, g. S., and Debban, K. R. 1980. Habitat preferences of wintering diurnal 
raptors in the Sacramento Valley. W. Birds 11:25–34.

Williams, C. K., Applegate, R. D., Scott Lutz, R., and Rusch, D. H. 2000. A com-
parison of raptor densities and habitat use in Kansas cropland and rangeland 
ecosystems. J. Raptor Res. 34:203–209.

Williams, R. D., and Colson, E. W. 1989. Raptor associations with linear rights-of-
way, in Proc. Western Raptor Management Symposium and Workshop (B. g. 
Pendleton, ed.), pp. 173–192. Natl. Wildlife Fed, Washington, D.C.

Accepted 4 April 2011

Northern Harrier
Sketch by Bob Hines, courtesy U. S. Fish and Wildlife Service



TRENDS IN RIPARIAN SONGBIRDS BANDED AT 
BIG SUR, CENTRAL CALIFORNIA COAST
MIKE M. STAKE and KELLY SORENSON, Ventana Wildlife Society, 19045 Portola 
Dr., Suite F-1, Salinas, California 93908; mikestake@ventanaws.org

ABSTRACT: We assessed trends in rates of capture of eight riparian songbirds 
mist-netted over 17 years (1993–2009) at Big Sur, on the central California coast. 
The Warbling Vireo (Vireo gilvus) and Yellow Warbler (Dendroica petechia) declined 
significantly, whereas the Swainson’s Thrush (Catharus ustulatus) showed a nearly 
significant increase. Rates of capture of the Willow Flycatcher (Empidonax traillii), 
Wilson’s Warbler (Wilsonia pusilla), Common Yellowthroat (Geothlypis trichas), 
Yellow-breasted Chat (Icteria virens), and Black-headed grosbeak (Pheucticus 
melanocephalus) were stable. Negative trends for the Warbling Vireo and Yellow 
Warbler were particularly strong for hatching-year birds, indicating that factors act-
ing in the breeding season were responsible for declines. We captured high ratios of 
transients to local adults, and at Big Sur trends for some of these species are associ-
ated more with populations breeding in other regions. However, in the Swainson’s 
Thrush and Wilson’s Warbler, we observed significant increases in local adults and 
local hatching-year birds, indicating the importance of local riparian habitat for some 
species at Big Sur.

Destruction of riparian habitat is an important cause of declines of 
landbirds in western North America (DeSante and george 1994). Ohmart 
(1994) estimated that 95% of riparian habitats in western North America 
have been lost or altered in the past 100 years. In California, riparian 
areas remain vulnerable to continued pressures, especially agriculture and 
development (Katibah 1984, Kucera and Barrett 1995, Rottenborn 1999). 
Yong and Finch (1997) suggested that riparian areas are undersampled by 
bird surveys and that changes in western riparian areas have had a greater 
effect on biological diversity than is currently known. Because the quality of 
riparian areas is important for birds, monitoring is fundamental to assessing 
the condition of riparian habitat and determining conservation priorities 
(Rich 2002). 

Focal species are often used to evaluate the condition of ecosystems and 
guide habitat restoration and management (Chase and geupel 2005). Cali-
fornia Partners in Flight created a list of 14 riparian focal bird species, based 
on their associations with elements of riparian ecosystems and special con-
servation needs (Chase and geupel 2005). Some of these focal species have 
declined locally in recent years. Ballard et al. (2003) reported negative trends 
for the Warbling Vireo (Vireo gilvus), Yellow Warbler (Dendroica petechia), 
and Wilson’s Warbler (Wilsonia pusilla) in coastal California, 1979–1999. 
The California Department of Fish and game has listed several riparian 
species, such as the Willow Flycatcher (Empidonax traillii), as threatened 
or endangered, and others, such as the Yellow Warbler and Yellow-breasted 
Chat (Icteria virens), as species of special concern (Shuford and gardali 
2008). The high conservation concern for many riparian birds, and the 
importance of these species for evaluating riparian ecosystems, underscore 
the need for long-term monitoring and information on current trends. 
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Long-term banding is a useful method of evaluating trends in songbird 
populations. Bird-capture data can be readily stratified by the birds’ age, and 
for some species, by population (e.g., local breeder versus transient), pro-
viding opportunities for better understanding of demographic factors likely 
affecting trends. We quantified trends in rates of capture of eight riparian 
species at the Ventana Wildlife Society’s banding station at Big Sur, California 
(formerly the Big Sur Ornithology Lab), over 17 years, 1993–2009. The 
banding station was situated in riparian habitat along a major corridor of 
songbird migration, so trends in capture rates might reflect changes in either 
local breeding populations or populations breeding elsewhere. Our objectives 
were to determine trends in annual capture rates for eight riparian species 
at Big Sur and trends associated with demographic categories.

STUDY AREA

 Our banding station was along the Big Sur River near its mouth in Andrew 
Molera State Park (36° 17′ N, 121° 50′ W), along Highway 1 near Big Sur, 
Monterey County, California. We used 21 nylon mist nets (12 × 2.6 m, 
30-mm mesh) in and adjacent to riparian woodland; several nets bordered 
coastal scrub. Predominant woodland trees included Western Sycamore 
(Platanus racemosa), Black Cottonwood (Populus trichocarpa), California 
Bay Laurel (Umbellularia californica), Arroyo Willow (Salix lasiolepis), 
and Red Alder (Alnus rubra). The coastal scrub community included West-
ern Poison-oak (Toxicodendron diversilobum), Coyote Brush (Baccharis 
pilularis), Coffeeberry (Rhamnus californica), and California Sagebrush 
(Artemisia californica). Restoration of riparian trees was undertaken along 
the Big Sur River from 1995 to 1998, mostly downstream from the area of 
netting. Although some of the planted trees (19%) survived as of 2007, few 
of the surviving trees were in the area of netting (Ventana Wildlife Society, 
unpubl. data). 

METHODS

We operated mist nets 5–7 days per week from 1994 to 2008 and 2–3 
days per week in 1993 and 2009. Weather permitting, we opened nets 
about 15 minutes after sunrise and closed them after about 5 hours (average 
94 net-hours per day). We aged captured birds as hatching-year or after-
hatching-year by plumage, molt, and degree of skull pneumatization (Pyle 
et al. 1997). We were unable to determine the age of fewer than 2% of 
captured birds. We banded all passerines and many other birds. All captured 
birds were released immediately after being processed. 

We assessed trends in capture rates for eight species, the Willow Flycatch-
er, Warbling Vireo, Swainson’s Thrush (Catharus ustulatus), Yellow Warbler, 
Common Yellowthroat (Geothlypis trichas), Wilson’s Warbler, Yellow-
breasted Chat, and Black-headed grosbeak (Pheucticus melanocephalus). 
Each was categorized as a riparian focal species by California Partners in 
Flight, Riparian Habitat Joint Venture Project (Chase and geupel 2005). 
We excluded five of California Partners in Flight’s riparian focal species that 
do not occur regularly at our site and one, the Song Sparrow (Melospiza 
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melodia), to limit our focus to long-distance migrants. The Warbling Vireo, 
Swainson’s Thrush, Wilson’s Warbler, and Black-headed grosbeak are sum-
mer residents at our site, and those captured at Big Sur included both local 
breeders and transients. We considered all captures of the Willow Flycatcher, 
Yellow Warbler, Common Yellowthroat, and Yellow-breasted Chat to repre-
sent transients. The Willow Flycatcher is listed by the state of California as 
an endangered species, but it was extirpated as a breeder from Monterey 
County by the 1970s (Roberson and Tenney 1993). Currently known breed-
ing populations of the Willow Flycatcher in central and northern California 
are restricted to the Sierra Nevada and Cascade Range (Sedgwick 2000), 
so all Willow Flycatchers captured at our site were presumably migrants to 
and from the Pacific Northwest. The Yellow Warbler, Common Yellowthroat, 
and Yellow-breasted Chat nest locally in Monterey County (Roberson and 
Tenney 1993) but not regularly at Big Sur. The Yellow Warbler and Yellow-
breasted Chat are considered species of special concern by the California 
Department of Fish and game (Shuford and gardali 2008). 

To standardize the number of birds captured by year, we calculated the 
number of birds caught per 1000 net-hours, as did gardali et al. (2000). We 
used data from 1 March through 31 October to cover the seasonal occur-
rence of the eight selected species. We included captures of individuals we 
had banded in previous years but excluded recaptures within the same year. 
We calculated annual capture rates for each age class, and for the four sum-
mer residents, we calculated capture rates for demographic groups, including 
local adults, transients, and local hatching-year birds. We categorized the 
Warbling Vireo, Swainson’s Thrush, Wilson’s Warbler, and Black-headed 
grosbeak by means of recapture data and known dates of migration, based 
on Roberson (2002). We considered adult birds to be local adults if they were 
recaptured at least once within a season over a period of at least 7 days, a 
criterion used by Chase et al. (1997) and gardali et al. (2000) for defining 
demographic categories of Wilson’s Warbler and Warbling Vireo, respec-
tively. This criterion is based on data reported by Moore and Kerlinger (1987) 
indicating a stopover of less than 7 days for most migrants. We also catego-
rized adults captured outside of the species’ typical migration period as local 
adults and considered the remaining adults captured during spring migration 
to be transients. Although some birds might be classified incorrectly on the 
basis of recaptures (e.g., a local adult might avoid recapture), we consider 
this method to yield the best available approximation of the actual ratio of 
transients to local adults at our site. For hatching-year birds, we considered 
captures before the typical fall period of migration to represent local birds. 
We did not categorize birds captured during fall migration by demographic 
group. We used linear regression in SYSTAT 13 to determine trends in an-
nual capture rates of each species, age class, and demographic group from 
1993 to 2009. We log-transformed capture rates to improve normality (zar 
1996) and considered a trend statistically significant if P < 0.05.

RESULTS

Among the eight species we evaluated, we found a significant negative 
trend in annual capture rates for two, the Warbling Vireo and Yellow Warbler 
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(Figure 1). A positive trend for the Swainson’s Thrush was nearly significant 
(Figure 2). We did not find significant trends for the remaining five, the Wil-
low Flycatcher, Common Yellowthroat, Wilson’s Warbler, Yellow-breasted 
Chat, and Black-headed grosbeak (Table 1). Considering the two age classes 
separately, we did not find significant trends among after-hatching-year 
birds of any of the eight species (Table 2). Among hatching-year birds, the 
Warbling Vireo and Yellow Warbler declined (Figure 1), and the Wilson’s 
Warbler increased (Figure 2). Trends for hatching-year birds of the remaining 
five species were stable or not significant (Table 3). 

For the Warbling Vireo, Yellow Warbler, and Swainson’s Thrush, we 
observed a notable peak in capture rates in 1998 (Figures 1, 2), coinciding 
with El Niño in the winter of 1997–1998. To evaluate the effect of these 
apparent outlier values on our results, we repeated regressions for these spe-
cies with 1998 captures removed from the data. As before, we observed a 
significant decline in capture rates for both the Warbling Vireo (β = –0.045, 
r2 = 0.581, P = 0.001) and Yellow Warbler (β = –0.057, r2 = 0.312, P = 
0.025). Removal of 1998 captures from the data improved the significance 
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Figure 1. Trends in capture rates for age classes of the Warbling Vireo and Yellow 
Warbler at Big Sur, California, 1993–2009; (a) all Warbling Vireos, (b) after-hatching-
year Warbling Vireos, (c) hatching-year Warbling Vireos, (d) all Yellow Warblers, (e) 
after-hatching-year Yellow Warblers, and (f) hatching-year Yellow Warblers.
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Figure 2. Trends in capture rates for age classes of Swainson’s Thrush and Wilson’s 
Warbler at Big Sur, California, 1993–2009; (a) all Swainson’s Thrushes, (b) after-
hatching-year Swainson’s Thrushes, (c) hatching-year Swainson’s Thrushes, (d) all 
Wilson’s Warblers, (e) after-hatching-year Wilson’s Warblers, and (f) hatching-year 
Wilson’s Warblers.

Table 1 Regression Statistics for the Relationship between Rate of Cap-
turea and Year for Eight Species of Riparian Birds at Big Sur, California 
1993–2009b 

Species No. captured Coefficient SE r2 P

Willow Flycatcher 205 –0.027 0.032 0.044 0.417
Warbling Vireo 2778 –0.050 0.013 0.482 0.002
Swainson’s Thrush 2516 0.044 0.022 0.217 0.059
Yellow Warbler 2747 –0.067 0.027 0.291 0.025
Common Yellowthroat 601 0.000 0.032 0.000 0.994
Wilson’s Warbler 7923 0.030 0.022 0.113 0.188
Yellow-breasted Chat 477 0.045 0.034 0.108 0.197
Black-headed grosbeak 1563 –0.047 0.027 0.164 0.106

aBirds caught per 1000 net-hours.
bSignificant relationships highlighted in bold.
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of the positive trend in the rate of capture of Swainson’s Thrush (β = 0.052, 
r2 = 0.382, P = 0.011).

We captured more transients than local adults of summer resident spe-
cies, the Warbling Vireo (ratio of transients to local adults 5:1), Swainson’s 
Thrush (10:1), Wilson’s Warbler (7:1), and Black-headed grosbeak (2:1). For 
the Warbling Vireo, trend coefficients were negative but not significant for 
all demographic groups (Table 4). For the Swainson’s Thrush and Wilson’s 
Warbler, we found significant increases in rates of capture of local adults and 
local hatching-year birds but no significant increase in transients (Table 4). 
For the Black-headed grosbeak, we found a nearly significant negative trend 
in capture rates of local adults but no significant trend in local hatching-year 
or transient birds (Table 4).

DISCUSSION

From 1993 to 2009, we did not observe a consistent decline among the 
eight selected riparian species at Big Sur, but rates of capture of two species, 
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Table 2 Regression Statistics for the Relationship between Rate of Cap-
turea of After-Hatching-Year Adults and Year for Eight Species of Riparian 
Birds at Big Sur, California, 1993–2009

Species No. captured Coefficient SE r2 P

Willow Flycatcher 153 –0.018 0.051 0.008 0.735
Warbling Vireo 1479 –0.038 0.026 0.121 0.172
Swainson’s Thrush 2027 0.044 0.024 0.178 0.091
Yellow Warbler 1271 –0.064 0.040 0.144 0.133
Common Yellowthroat 529 –0.001 0.041 0.000 0.982
Wilson’s Warbler 4706 0.020 0.032 0.024 0.549
Yellow-breasted Chat 459 0.046 0.036 0.101 0.214
Black-headed grosbeak 639 –0.035 0.022 0.145 0.132

aBirds caught per 1000 net-hours.

Table 3 Regression Statistics for the Relationship between Rate of Cap-
turea of Hatching-Year Immatures and Year for Eight Species of Riparian 
Birds at Big Sur, California, 1993–2009b

Species No. captured Coefficient SE r2 P

Willow Flycatcher 50 –0.006 0.036 0.002 0.870
Warbling Vireo 1263 –0.058 0.020 0.352 0.012
Swainson’s Thrush 450 0.032 0.019 0.155 0.118
Yellow Warbler 1415 –0.116 0.043 0.329 0.016
Common Yellowthroat 68 –0.028 0.036 0.039 0.463
Wilson’s Warbler 3151 0.044 0.014 0.397 0.007
Yellow-breasted Chat 17 0.102 0.060 0.164 0.107
Black-headed grosbeak 910 –0.073 0.073 0.154 0.120

aBirds caught per 1000 net-hours.
bSignificant relationships highlighted in bold.
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the Warbling Vireo and Yellow Warbler, declined significantly. The trend for the 
Yellow Warbler indicates a change in the number of transients. The trend for 
the Warbling Vireo might indicate a change for both transients and local adults, 
but the decline was not significant for either category considered separately. 
DeSante and george (1994) reported population increases for the Warbling 
Vireo and decreases for the Yellow Warbler in several regions of the West over 
the 100 years preceding our study. These regions coincide with those where 
birds migrating through Big Sur likely breed, including Washington and Oregon 
for the Warbling Vireo and Oregon and California for the Yellow Warbler. 
Kessel and gibson (1994) reported a decline of Yellow Warblers breeding in 
central Alaska from 1977 to 1992. Although DeSante and george (1994) 
reported a long-term increase of the Warbling Vireo, both species may have 
declined widely in more recent years. Ballard et al. (2003) found considerable 
declines in rates of capture of both the Warbling Vireo and Yellow Warbler 
at Point Reyes, Marin County, California, from 1979 to 1999. gardali et 
al. (2000) found that the decline of the Warbling Vireo at Point Reyes was 
consistent among demographic groups, suggesting declines over a larger area. 
This conclusion was supported by a decline in fall migrant Warbling Vireos at 
another site of banding in central California, at Alviso, Santa Clara County 
(gardali and Jaramillo 2001). Our results indicate continued declines of both 
species in the subsequent decade, but for the Warbling Vireo, the associa-
tion of a decline with local or nonlocal populations is unclear. Results of the 
Breeding Bird Survey from 1993 to 2009, based on the regional analytical 
tool provided by Sauer et al. (2011), imply decline of the Yellow Warbler in 
both the California and Northwestern Interior Forest regions but no significant 
decline of the Warbling Vireo in California and other northwestern regions.

Negative trends for the Warbling Vireo and Yellow Warbler were particu-
larly strong for hatching-year birds, indicating that factors operating during 
the breeding season were responsible for the declines. Nest parasitism by the 
Brown-headed Cowbird (Molothrus ater) has been linked to low productivity 
of some riparian birds, including several western populations of the Warbling 
Vireo (Ward and Smith 2000, Ortega and Ortega 2003). Western popula-
tions of the Warbling Vireo are particularly vulnerable to nest parasitism 
because they do not reject cowbird eggs, as do eastern populations (Sealy 
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Table 4 Regression Statistics for the Relationship between Rate of  Capturea 
of Local Adults, Local Hatching-Year Immatures, and Transients for Four 
Species of Riparian Summer Residents at Big Sur, California, 1993–2009

 Local adults Local hatching-year Transients 

Species Coefficient P Coefficient P Coefficient P

Warbling Vireo –0.035  0.204 –0.080  0.127 –0.041  0.210
Swainson’s Thrush 0.067 0.014 0.080 0.010 0.039 0.190
Wilson’s Warbler 0.042 0.003 0.044 0.005 0.019 0.647
Black-headed  
 grosbeak –0.066  0.075 0.043 0.425 0.005 0.817

aBirds caught per 1000 net-hours.
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1996, Sealy et al. 2000). Destruction of breeding habitat might also affect 
populations, reducing the number of hatching-year birds. The Warbling Vireo 
occupies a range of habitats, including deciduous riparian woodlands (gardali 
and Ballard 2000) and upland coniferous forests (Purcell 2007). The Yellow 
Warbler occupies deciduous thickets, especially with willows, along streams 
and in wet meadows (Lowther et al. 1999). Lowther et al. (1999) suggested 
that intense grazing of willows has affected populations of the Yellow Warbler 
in the western United States. Taylor and Littlefield (1986) linked a reduction 
in cattle grazing at one Oregon site with dramatic increases in populations 
of the Yellow Warbler and Willow Flycatcher. Conversion of riparian areas 
to agriculture, urban development, and alteration of hydrology are among 
the processes that could further reduce the amount or suitability of riparian 
habitat for breeding birds in the West. Reduction of riparian habitat could 
be manifested through negative trends in hatching-year birds at banding 
stations along the migration route, such as those we found for the Warbling 
Vireo and Yellow Warbler.

Separate analysis of local adults and transients clarified overall trends that 
were not significant, or nearly significant, in the Swainson’s Thrush, Wilson’s 
Warbler, and Black-headed grosbeak. In the Swainson’s Thrush and Wilson’s 
Warbler, we observed increases of local adult and local hatching-year birds 
and no trend for transients. Our results contrast with the Breeding Bird Sur-
veys for 1993–2009, which suggests a decline of Swainson’s Thrush for the 
Coastal California and Northern Pacific Rainforest regions and of Wilson’s 
Warbler for the California, Northern Pacific Rainforest, and Northwestern 
Interior Forest regions (Sauer et al. 2011). Increases in rates of capture of 
local birds and stable rates of capture of transients of these species at Big 
Sur, while regional populations declined, indicate the importance of local 
riparian habitat for preserving regional populations. The effort to restore 
riparian woodland along the Big Sur River in the 1990s probably improved 
habitat for riparian songbirds. Although little of the restoration occurred 
where we netted, an increase in tree density and subsequent plant growth 
elsewhere along the river might have contributed to increasing local popula-
tions. For Swainson’s Thrushes and Wilson’s Warblers, a negative regional 
trend based on the Breeding Bird Survey and a positive trend in rates of 
capture of local adults at Big Sur were preceded by relatively stable trends 
for summer residents of these species at Point Reyes (Johnson and geupel 
1996, Chase et al. 1997). Although habitat at Big Sur might be important 
for local breeding populations of the Swainson’s Thrush, Wilson’s Warbler, 
and some other riparian birds, it might be inferior for species associated with 
large trees, such as the Black-headed grosbeak (Ortega and Hill 2010), for 
which the decline of local adults was nearly significant.

Annual rates of capture of the Willow Flycatcher, Common Yellowthroat, 
and Yellow-breasted Chat at Big Sur varied and provided relatively little 
information on the current status of populations in California or elsewhere. 
The habitat in which Willow Flycatchers stopping at Big Sur eventually 
breed in the Pacific Northwest is unclear. Although the Willow Flycatcher 
generally breeds in moist, shrubby areas with running or standing water, in 
the Pacific Northwest it also occurs in nonriparian woodlands and clearcut 
forest early in regeneration (Sedgwick 2000). The Breeding Bird Survey from 
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1993 to 2009 indicates a decreasing population of the Willow Flycatcher in 
the Northern Pacific Rainforest region and an increasing population in the 
Northwestern Interior Forest region, though the credible interval for the latter 
region includes zero (Sauer et al. 2011). Therefore, despite the endangered 
status of the Willow Flycatcher in the state of California, the lack of trend we 
observed was not associated with California populations and not necessarily 
with declining riparian populations in other regions. A trend of the Yellow-
breasted Chat at Big Sur is more likely to reflect breeding populations in 
California, where the species is considered of special concern, because of 
the closer proximity of breeding populations in central California. Trends 
based on the Breeding Bird Survey from 1993 to 2009 are positive for the 
Yellow-breasted Chat in the California, Northern Pacific Rainforest, and 
Northwestern Interior Forest regions, although for each region the credible 
interval includes zero (Sauer et al. 2011). 

Annual variation in weather can affect trends in songbirds’ numbers, and 
one or more weather events might have affected our rates of capture of some 
species. DeSante and geupel (1987) found a positive relationship between 
the number of hatching-year birds captured at Point Reyes and the amount of 
rainfall during the previous winter. Faaborg et al. (1984) correlated low rates 
of capture in Puerto Rico with drought. Following several relatively wet years 
during the first half of our study, California experienced drought in the last 
few years of the study (2007–2009). Relatively low precipitation might have 
limited numbers near the end of our study, although the Warbling Vireo and 
Yellow Warbler were the only species with significant declines. A strong El 
Niño in the winter of 1997–1998, and frequent storms along the California 
coast in spring of 1998, were likely responsible for remarkable numbers of 
migrating Warbling Vireos, Yellow Warblers, and Swainson’s Thrushes that 
stopped over at Big Sur that year. For example, on the mornings of 20 and 
21 May 1998, we captured a combined 569 birds, including 130 Yellow 
Warblers, 125 Swainson’s Thrushes, and 63 Warbling Vireos. Nevertheless, 
these exceptional totals did not greatly affect the trends for 1993 through 
2009, except for moderating a positive trend for Swainson’s Thrush.

Numerous factors likely affect trends in bird numbers, including weather, 
loss of breeding habitat, predation, parasitism, mortality during migration, 
and loss of wintering habitat. It can be profitable to determine which fac-
tors explain population changes, but general patterns might not apply to 
an entire suite of species. We did not find the same trends for all selected 
riparian birds, and we did not find the same trends among demographic 
groups within the same species. Nonlocal factors might have influenced 
trends of some species, such as the Warbling Vireo and Yellow Warbler, 
whereas local factors might have had more influence on others, such as the 
Swainson’s Thrush and Wilson’s Warbler. Understanding the importance of 
these factors at multiple spatial scales is important for evaluating the current 
status of individual species and habitat associations.
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ABSTRACT: Widespread decline of Yellow Warbler populations in California has 
led to increased interest in their conservation and management. However, because 
the species is now rare throughout much of its historic range in the state, there is 
relatively little demographic information about it. Predation and Brown-headed Cow-
bird parasitism are cited as causing declines, but their effects are poorly quantified. 
To address this information need, in 2008 we investigated the reproductive biology 
of the Yellow Warbler along the Pajaro River in Santa Cruz and Monterey counties, 
California, where the species is still relatively abundant. We examined predation 
and parasitism pressures by monitoring nests and recording reproductive success. 
In this heavily disturbed area, the Yellow Warbler’s nest success was very low (10%), 
revealing that one of the larger populations of this species remaining in the region 
may be threatened.

In California, the population of the Yellow Warbler (Dendroica petechia) 
has declined on a broad scale: according to the Breeding Bird Survey, an 
average of 1.1% yearly between 1966 and 2007 and 1.7% yearly between 
1980 and 2007 (Sauer et al. 2008). Heath (2008) estimated that Yellow 
Warbler populations have decreased 40–80% and the species’ breeding 
range in California has been reduced 20–40% in the last 65 years. As 
over much of the state, there is strong anecdotal evidence that the Yellow 
Warbler’s breeding range has also contracted in Santa Cruz and Monterey 
counties along California’s central coast over the last few decades (D. Sud-
djian pers. obs., Roberson and Tenney 1993). 

Predation may be one factor in the Yellow Warbler’s population declines in 
these counties. The reproductive success of birds breeding near suburbs and 
in human-altered uplands, such as those found in Santa Cruz and Monterey 
counties, can be lowered because predator densities and predation pressure 
are higher (Wilcove 1985, Andren 1992, Michaud et al. 2004). In naturally 
patchy western ecosystems, however, Tewksbury et al. (1998) and Cain et 
al. (2003) demonstrated predation on Yellow Warbler nests to be higher in 
forested landscapes than in those fragmented by agriculture, mainly because 
of predation of nests by mammals, predominantly squirrels. 

Brood parasitism by the Brown-headed Cowbird (Molothrus ater) may 
also be an important factor in reducing reproductive success in Santa Cruz 
and Monterey counties. Agriculture and human habitation, interspersed 
with natural habitats, can attract cowbirds. Although commonly cited as 
a cause for Yellow Warbler population declines in the state (e.g., gaines 
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1974, garrett and Dunn 1981), the role of brood parasitism has typically 
not been supported by recent data (Heath 2008). However, the rates and 
effects of parasitism were not quantified during the cowbird’s initial invasion 
and exponential growth phase; these may have differed from those implied 
by these recent studies.

To better understand the causes for the declines of the Yellow Warbler 
population along the central coast of California, we measured the repro-
ductive success, nest predation, and Brown-headed Cowbird parasitism on 
Yellow Warblers breeding along the Pajaro River.

METHODS

Study Area 

We studied Yellow Warblers along the lower stretches (~16 km) of the 
Pajaro River, which forms the boundary between Santa Cruz and Monterey 
counties and is just south of the San Francisco Bay area. The Pajaro River cor-
ridor has been variously managed over the years, and riparian vegetation has 
been removed on multiple occasions. Nonetheless, prior to 1995, the river 
corridor supported a mostly continuous corridor of complex riparian forest 
of cottonwood and willow, making it one of the most significant such forests 
along the central California coast. In 1995, after a catastrophic flood in the 
Pajaro Valley, much of the riparian vegetation, including many of the mature 
trees that made up the canopy, was removed by bulldozers for flood control. 
Since then, portions of the woodland have been cut each year to control 
flooding, but extensive patches of Arroyo Willow (Salix lasiolepis) and Red 
Willow (S. laevigata) of varying age and height have been left in some areas. 
In addition to willows, the canopy vegetation along the Pajaro River is made 
up of Black Cottonwood (Populus trichocarpa) with lesser amounts of Box 
Elder (Acer negundo) and California Sycamore (Platanus racemosa). The 
understory, in addition to willow, is made up primarily of California Blackberry 
(Rubus ursinus), Western Poison-oak (Toxicodendron diversilobum), and 
noxious weeds such as Poison Hemlock (Conium maculatum), german Ivy 
(Senecio mikanioides), and Stinging Nettle (Urtica dioica). 

Nest Searching and Monitoring

To evaluate reproductive success, we searched for nests from 25 April 
through 29 July 2008, following guidelines suggested by Martin and gue-
pel (1993). We selected the Pajaro River alone for our search for Yellow 
Warbler nests because of the species’ abundance and concentration at 
this site and its paucity along other streams in the region. We monitored 
nests every 1–4 days until the young fledged or the nest failed (Ralph et 
al. 1993, Martin et al. 1997), using a digital camera mounted to the end 
of a telescoping aluminum pole to record the contents. We took care to 
minimize our effects on nest survival by not flagging nest trees but using a 
gPS unit to record the nests’ coordinates. If necessary, we placed a distant 
flag and recorded the distance and bearing to the nest. We followed all 
other precautions recommended by Ralph et al. (1993) to avoid attracting 
predators and minimize disturbance. 
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We considered a nest successful if it fledged at least one Yellow Warbler, 
even if the nest also fledged a cowbird, on the basis of visual or auditory 
detections of dependent young near an intact nest near the expected date 
of fledging. We considered a nest unsuccessful if all of the Yellow Warbler 
eggs or nestlings disappeared prior to the expected date of fledging, the 
nest was torn from its supporting branches, we found an adult dead on the 
nest midway through the nesting cycle, or the nest failed from some other 
cause such as eggs not hatching or the death of nestlings. We considered 
a nest parasitized if it contained a cowbird egg or nestling at any stage in 
the nesting cycle. We considered a nest to have failed from cowbird parasit-
ism if only cowbird eggs or nestlings were present in the nest after we had 
observed Yellow Warbler eggs or young it in previously or if we noted only 
cowbird eggs or young in it through the entire time we monitored it. When 
feasible, we probed nests after the young fledged or the nest failed to search 
for buried cowbird eggs. 

Reproductive Success 

We calculated nest-survival rates by Mayfield’s (1975) method with a 
standard error estimator (Johnson 1979). This approach to nest success 
minimizes the bias that results from nests being found at different stages of 
the nesting cycle. We calculated the probability of a nest’s survival individually 
for each stage (laying, incubation, and nestling) and across an entire 25-day 
nesting cycle (4 days of egg laying, 11 of incubation, and 10 with nestlings; 
Lowther et al. 1999). For all nests, we started counting days of exposure 
when at least one Yellow Warbler egg or nestling was present. To calculate 
exposure days for nests with known fates, we used as the terminal date the 
midpoint between the date we last observed the nest active and the first 
date we observed the nest inactive; for nests with unknown fates, we used 
the date the nest was last known active to count exposure days (last-active 
B method in Manolis et al. 2000). 

RESULTS 

Daily Survival and Nest Success

We located and monitored 26 Yellow Warbler nests over the course of the 
breeding season. Timmer’s surveys along the same section of river that year 
yielded 100–110 singing males, leading us to believe that we monitored the 
nests of approximately one quarter of the population. All nests were located 
in willows, four in Arroyo Willow and 22 in Red Willow. On the basis of 
the first egg laid, the earliest date of initiation of these nests was 3 May. 
Only 2 of the 26 nests (8%) nests were successful and fledged young. The 
daily survival rate for all stages of the cycle combined was 0.912 ± 0.019 
(Table 1). The Mayfield (1975) estimate of overall nest success was 10.0%. 
There appeared to be little difference in nest success among the three stages, 
although daily survival rates were lower during laying than during the incuba-
tion and nestling periods (Table 1).
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Nest Outcomes: Predation

Predation directly caused 48% (11/23) of the failures of nests whose 
cause of failure we determined (Table 2). In fact, 83% (20/24) of all failed 
nests were eventually depredated. Depredation resulted in nests being left 
intact but empty, destroyed after being torn from the supporting branches, 
or intact but containing a dead adult. Of the 20 nests that were eventually 
depredated 11 were emptied but left intact, seven were destroyed, and 
two contained the remains of dead adults. Of the seven destroyed nests, all 
but one were depredated prior to the nestling stage, and five of the seven 
were not yet parasitized. No depredated nests were found destroyed past 
12 June. Two nests were abandoned, and we did not determine whether 
parasitism had occurred at one nest because it was depredated before we 
identified its contents. 
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Table 1 Daily Survival and Total Nest Successa of Yellow Warblers Breeding 
along the Pajaro River, Santa Cruz and Monterey Counties, California, 2008

Period Exposure days Daily survivalb Nest successc

Laying 39 0.821 (0.061, 0.698–0.943) 0.453 (0.237–0.792)
Incubation 112.5 0.929 (0.024, 0.880–0.977) 0.444 (0.246–0.777)
Nestling 63.5 0.937 (0.030, 0.876–0.998) 0.522 (.0266–0.980)
All  216 0.912 (0.019, 0.874–0.950) 0.100 (0.035–0.276)

aMayfield (1975).
bStandard error and 95% confidence interval in parentheses.
c95% confidence interval in parentheses.

Table 2 Outcomes and Causes of Failure of Yellow Warbler Nests along 
the Pajaro River, Santa Cruz and Monterey Counties, California, 2008

 All Parasitized Unparasitized  
 nests nests nests Unknown

Outcome    
Total number of nests 26 14 11 1
 Successfula 2 1 1 0
 Unsuccessful 24 13 10 1
Percent successful 8% 7% 9% 0

Causes of failure    
Predation 12 3 8 1c

Cowbird parasitismb 10 10 — —
Abandonment  
 (cause undetermined) 2 — 2 —

aNests from which at least one Yellow Warbler fledged.
bIncludes two nests fledging cowbirds and eight lost to predation subsequent to parasitism.
cNest depredated before the contents were identified; not included in summary statistics because 
depredation was not definitively the cause of nest failure.



Nest Outcomes: Brood Parasitism

Brown-headed Cowbirds parasitized 61% (14/23) of nests with known 
contents and were directly responsible for at least 43% (10/23) failures of 
nests whose cause of failure we determined. Of the 10 nests that failed be-
cause of cowbird parasitism, two fledged cowbird young and the remaining 
eight were depredated. We observed no instances of burial of cowbird eggs 
under nest material.

DISCUSSION

The Yellow Warblers we studied experienced very low reproductive success, 
due in part to high predation rates. Tewksbury et al. (1998) compared the 
productivity of Yellow Warbler nests in nonfragmented forest and fragmented 
agricultural areas in Montana and found that at the forested sites predation 
was high and parasitism was low whereas at the agricultural sites predation 
was low and parasitism was high. The net effect was equally low nesting suc-
cess in both habitats. Similarly, in meadows containing shrubby willows in the 
northern Sierra Nevada, Cain et al. (2003) found that Yellow Warbler nests 
located farther from edges of coniferous forest experienced lower predation 
rates. In riparian woodland in coastal Marin County, California, just north of 
San Francisco Bay, Michaud et al. (2004) found high (73%) rates of predation 
of Wilson’s Warbler nests, particularly near areas used by people. Along the 
Pajaro River, which is bordered mainly by agriculture and has no adjacent 
forested habitat and minimal adjacent residential areas, we anticipated that 
predation rates would be low. Nevertheless, they were similar to those re-
corded in Marin County and the Sierra Nevada. We believe that many of the 
nest predators were mammals because we observed few avian predators (e.g., 
corvids, hawks), but we did find tracks in the mud near depredated nests and 
occasionally branches supporting the nest broken. Interestingly, two adults 
were depredated in addition to eggs and nestlings. The loss of adult Yellow 
Warblers constitutes a larger problem because population trajectories are very 
sensitive to adults’ survival. The levees and benches along the Pajaro River, 
which are cleared of woody vegetation and situated alongside narrow strips 
of riparian forest, may facilitate mammalian predators’ access to nests. 

Brown-headed Cowbird parasitism was another major factor in low re-
productive success. Parasitism rates were predictably high because of the 
extensive agriculture along the river, and parasitism of a nest resulted in its 
failure in all cases but one. Interestingly, no nests were destroyed during 
depredation after 12 June, and most of those that were destroyed did not 
yet hold a cowbird egg. We suspect that the cowbirds also played a role in 
depredating and destroying the warblers’ nests early in the season during 
egg laying, possibly accounting for the lower daily survival rates during lay-
ing. In other parts of its range, the Yellow Warbler has adopted anti-parasite 
strategies such as nest abandonment or burying cowbird eggs under another 
layer of nest material, sometimes producing multi-tiered nests if the nest is 
parasitized repeatedly (Clark and Robertson 1981, Lowther et al. 1999). On 
the east side of the Sierra Nevada Yellow Warblers regularly bury cowbird 
eggs (S. Heath pers. comm.). We observed no egg burial along the Pajaro 
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River, and only two nests were abandoned (both prior to containing eggs). 
Perhaps coastal California populations are more susceptible to cowbird 
pressure because they have not coexisted with cowbirds for as long as 
inland populations. The first specific mention of the cowbird in Santa Cruz 
County was for 10 July 1955, a report of Song Sparrows (Melospiza melo-
dia) feeding fledgling cowbirds in Soquel (Audubon Field Notes 9:402). We 
suspect they had arrived in the county a little earlier, but the late 1940s and 
early 1950s were a period of limited reporting, and the historical record 
from that time is rather thin.

Effectively recovering and managing declining populations of coastal Yel-
low Warblers will rely on high productivity and recruitment at sites like the 
Pajaro River. The problems of predation and brood parasitism are difficult 
to overcome. The habitat, as it is now, appears to be an ecological sink 
for this species. Altering the practice of vegetation thinning along the river 
could reduce the amount of abrupt edge and reduce predation pressure. 
Allowing the riparian woodland along the river to regenerate in a wider 
corridor may encourage the return of large carnivores, which would keep 
the populations of mesocarnivores such as raccoons, skunks, and opossums 
in check. Finally, controlling the population of Brown-headed Cowbirds by 
reducing areas where they feed or removing cowbirds with traps would likely 
bolster the recruitment of young into the breeding population. In southern 
California, a resurgence in numbers of the Yellow Warbler has coincided 
with trapping of cowbirds to benefit the Least Bell’s Vireo (Vireo bellii 
pusillus; Unitt 2004).
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STATUS AND DISTRIBUTION OF THE BARRED 
OWL IN MARIN COUNTY, CALIFORNIA
SCOTT JENNINgS, RENéE L. CORMIER, and THOMAS gARDALI, PRBO 
Conservation Science, 3820 Cypress Dr., Suite 11, Petaluma, California 94954; 
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Road, Point Reyes Station, California 94956

WILLIAM W. MERKLE, National Park Service, golden gate National Recreation 
Area, Bldg. 201, Fort Mason, San Francisco, California 94123

ABSTRACT: Marin County, California, is the southern limit of the range of the 
Northern Spotted Owl (Strix occidentalis caurina), listed as threatened by the U.S. 
Fish and Wildlife Service. The density of the Marin population of the Northern Spot-
ted Owl is unusually high, the population breeds in unique habitat associations, and 
it is genetically isolated from other Spotted Owl populations. Unlike elsewhere in 
the Northern Spotted Owl’s range, habitat loss to logging is not an issue in Marin 
County. The Barred Owl (Strix varia) has been detected in Marin County only since 
2002 and may pose a threat to the Northern Spotted Owl through competition and/
or interbreeding. We amassed information on the distribution and abundance of the 
Barred Owl in Marin County via published literature, by consulting local birders, and 
primarily through data we obtained during our monitoring of the Northern Spotted 
Owl in Marin County. Monitoring, continuous since 1996, provides an opportunity for 
an evaluation of the effect of the Barred Owl invasion on the Northern Spotted Owl 
there. We estimate the county’s current population of the Barred Owl at four to seven 
individuals, including one territorial pair and a single territorial male. We documented 
two nestings, with four young fledged. Two pairs of the Northern Spotted Owl have 
been displaced from territories. These results are of concern for an otherwise stable 
population of the Northern Spotted Owl.

The Barred Owl (Strix varia) began expanding its range from eastern 
North America into western provinces and states in the late 1800s, arriving 
in the northern portion of range of the Northern Spotted Owl (Strix occi-
dentalis caurina) by 1950 (Livesey 2009). The Barred Owl has subsequently 
expanded west and south through British Columbia, Washington, Oregon, 
and northern California, to occupy the Northern Spotted Owl’s entire range 
(gutiérrez et al. 2007).

A growing body of theoretical and empirical work predicts and documents 
the effects of the Barred Owl on both the Northern and California (S. o. 
occidentalis) Spotted Owls. Displacement and direct competition for food 
and space are thought to be the largest threats to the Northern Spotted Owl 
(Kelly et al. 2003, Crozier et al. 2006, gutierrez et al. 2007). The Barred 
Owl also interbreeds with (Hamer et al. 1994, Haig et al. 2004, Kelly and 
Forsman 2004), and possibly preys upon, both the Northern and California 
Spotted Owls (Leskiw and gutiérrez 1998). In much of its range the Northern 
Spotted Owl continues to decline despite federal protection, and the Barred 
Owl was identified as a major threat in the 2010 draft revised recovery plan 
for the Northern Spotted Owl (USFWS 2010).

Across most of its range, the Northern Spotted Owl inhabits mature, 
relatively undisturbed coniferous forests with a closed canopy (gutierrez et 
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al. 1995). In contrast, where the two species are sympatric, the Barred Owl 
uses a wider range of habitat types including regenerated coniferous and 
deciduous forests, areas of lower elevation and flatter topography, and areas 
of human use and occupation (Hamer et al. 2007, Livesey 2007, Livesey 
and Flemming 2007). This broader niche may facilitate the Barred Owl 
outcompeting the Spotted (Livesey and Flemming 2007). Interestingly, in 
Marin County the Northern Spotted Owl occupies not only mature conifer-
ous forest but second- and third-growth coniferous and broadleaf forests and 
areas along the urban–wildland interface (Stralberg et al. 2009). While the 
size of Marin County’s Spotted Owl population is not known, surveys of 
much of the suitable habitat on public land, completed in 1999 before the 
Barred Owl’s arrival, revealed the Spotted Owl at 83 distinct sites, with 53 
of these occupied by pairs (Press et al. 2011).

We describe the Barred Owl’s colonization of Marin County, estimate its 
population size, report known attempts at breeding, describe interactions 
between the Barred and Spotted Owls, and discuss the Barred Owl’s invasion 
in the context of the unique attributes and threats to the Marin population 
of the Northern Spotted Owl.

METHODS

Data for this study were gained primarily through the detection of Barred 
Owls during monitoring of the Spotted Owl on land managed by the federal 
and county governments. Widespread monitoring in Marin County by the 
National Park Service and PRBO Conservation Science began in 1996, 
though some limited surveys began in 1993. Inventories (1996–1999 and 
2006) and demographic monitoring (1999–present) followed standard 
protocols (USFWS 1992), modified to minimize the practice of calling and 
feeding mice to owls while increasing visual searching, in order to reduce 
the owls’ habituation to people (Press et al. 2010). Mimicking owl calls with 
the human voice or playing calls with electronic devices are widely used for 
locating Spotted Owls, and live mice are often presented to Spotted Owls to 
determine the birds’ nesting status or nest location (USFWS 1992).

 We obtained additional data from local experts Ryan Digaudio, Jules 
Evens, Keith Hansen, Steve N. g. Howell, Dave MacKenzie, W. David 
Shuford, and Rich Stallcup. Additionally, we searched the North Bay Birds 
e-mail list-serve (http://groups.yahoo.com/group/northbaybirds), eBird 
(www.ebird.org), North American Birds since 1994, and Christmas Bird 
Count data since 2001 for Barred Owl observations.

 We evaluated the observations to determine the birds’ sex, age, and 
numbers. We identified the birds’ sex by voice whenever possible. Individuals 
observed visually were often distinguished as adult or subadult (1 to 2 years 
old) by the shape and color of the tips of the central rectrices (Moen et al. 
1991, Pyle 1997). We estimated the population’s upper limit by tallying the 
number of locations where Barred Owls were detected in a given year and 
adding individuals where appropriate when multiple birds were observed 
together. We estimated the lower limit by evaluating the geography, habitat, 
and distance between locations of detection to consider if observations at 
different locations may have represented the same individual. 
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We used gPS receivers to record locations of Barred Owls detected during 
Spotted Owl monitoring. For Barred Owls for which the observer provided 
no coordinates, we mapped the location in ArcView 3.2 from the observer’s 
description of the site. 

RESULTS

Barred Owls were detected on at least 107 occasions between April 2002 
and August 2010, primarily in the southern and western portions of Marin 
County (Figure 1). Of these detections, 67 were the result of Spotted Owl 
monitoring, 10 were from the list-serve, 4 were from eBird, 23 were from 
direct communication with local birders, and 3 were our observations made 
outside Spotted Owl monitoring. Additional observations, for which specific 
dates were not recorded, were made in Muir Woods National Monument, 
Olema Valley, and to a lesser extent near Point Reyes Station. We did not 
map observations lacking dates, but because Barred Owls were observed 
frequently in these areas, these individuals are likely represented by the other 
detections on the map.

Barred Owls have been observed at Muir Woods every year since the 
county’s first record there in 2002, and they have been observed yearly since 
2004 in the southern Olema Valley. Barred Owls were detected near Point 
Reyes Station in 2003, 2005, and yearly from 2008 to 2010, and in Mill 
Valley in 2009 and 2010. They have also been detected at several other 
locations across the southern and western parts of the county (Figure 1), 
though never in consecutive years. All of these locations, except Point Reyes 
Station, are also occupied by Spotted Owls. 

A male and female Barred Owl were detected together in 2005 in Olema 
Valley, without evidence of nesting. In 2006 a male and female were detected 
in Muir Woods, again with no evidence of nesting. In 2007, a pair and two 
fledglings were found together in Muir Woods, but the nest was not located. 
In 2008, a nest was found in Muir Woods, both parents were confirmed as 
Barred Owls, and two young fledged. In 2008, a subadult Barred Owl was 
detected in Muir Woods, and in 2009 one was found in Mill Valley, 1.2 km 
from Muir Woods. 

We estimate that as of August 2010 there were between four and seven 
Barred Owls within Marin County (Figure 2), including a territorial pair at 
Muir Woods, a territorial male in Olema Valley, one to two individuals around 
Point Reyes Station, and one or two in Mill Valley, though there may be 
some overlap between this site and Muir Woods. 

In Marin County, more individual Barred Owls have been identified as 
males than as females, and only one pair has been found in any year, possibly 
implying a male-biased population. In many sightings, however, the bird’s 
sex was not determined (see below regarding limitations of our data), so the 
true sex ratio of the population is not known. Barred Owls were classed as 
subadult on only two occasions, and these may represent different detections 
of the same bird. In spite of the number of birds of unknown age, the Marin 
Barred Owl population appears to be composed primarily of adults.

Hybrid Barred × Spotted Owls have not been conclusively identified in 
Marin County. But Jules Evens and Rich Stallcup (pers. comm.) reported 
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hearing calls intermediate between those of the Spotted and Barred near 
Point Reyes Station in the falls of 2005, 2006, 2007, and 2010. For ex-
ample, Stallcup reported hearing a call that started with the first three notes 
of the Spotted Owl’s standard four-note call but then proceeded into the 
caterwauling ending characteristic of the Barred Owl. Evens noted that he 
could not confidently identify the owl as Barred, but he was sure it was not 
a pure Spotted. Via the list-serve, Ken Burton also reported an unidentifi-
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Figure 1. Locations in Marin County, California, of 89 Barred Owl observations 
(circles) for which specific dates and locations were recorded, 2002–2010. Stars mark 
the locations of landmarks referred to in the text, and the study area outline shows 
land covered by surveys monitoring the Northern Spotted Owl.



able call of Strix in Mill Valley. In all these cases, the owl making the calls 
was not seen. 

On multiple occasions Barred and Spotted Owls were heard calling in the 
same vicinity, but the extent of interaction is not known. On three daytime 
surveys, we and other biologists observed notable interactions between the 
two species: (1) both members of a pair of Spotted Owls charged and dove 
at a Barred Owl, (2) a Barred Owl chased a female Spotted Owl, and (3) an 
aerial “clash” between a Barred and a Spotted Owl. 

In Muir Woods Barred Owls were observed foraging during daylight hours, 
hunting for crayfish (Pacifastacus spp.) in a stream on multiple occasions 
and foraging while walking on the ground. 

DISCUSSION

The Barred Owl population in Marin County is currently small but well 
established, and it has continued to grow steadily since the species was first 
detected in 2002. Two home ranges have been established, one in Muir 
Woods and one in Olema Valley. In 2007 and 2008, Barred Owls success-
fully fledged two young each year from nests in Muir Woods. The 2007 
Barred Owl nest is of particular interest because in that year only two of 37 
monitored Spotted Owl pairs attempted nesting. Barred Owls may nest more 
often and produce more offspring per nesting attempt than the Northern 
Spotted Owl (Livesey and Fleming 2007, Wiens et al. 2009). 
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Figure 2. Estimates of the population of the Barred Owl in Marin County, California, 
2002–2010. Dashed line, maximum number estimated; solid line, minimum number 
estimated.



Hybridization between the two species in Marin County appears to be 
low or none; no mixed pairs have been observed, and no hybrids have been 
confirmed. Hamer et al. (1994) predicted hybridization to be more likely in 
the early stages of Barred Owl invasion, because there are few Barred Owls 
to make single-species pairs, but they also noted that isolating mechanisms 
between the two species are likely to keep hybridization to a minimum. 

Our estimate of the Barred Owl’s population in Marin County is con-
servative. The Barred Owl may not be sampled adequately by Spotted 
Owl monitoring (Livesey and Fleming 2007). Additionally, while most of 
the habitat suitable for the Spotted Owl on public land in Marin County is 
well covered through demographic monitoring, the Barred Owl has been 
detected in other habitats within the county, such as riparian. Last, little is 
known about the Barred Owl’s occurrence on private lands. Uneven detect-
ability and spatial distribution by sex or age class may have influenced our 
estimates of population size. However, given the extent and effort of Spot-
ted Owl monitoring and of general bird watching in Marin County, we feel 
confident that the majority of Barred Owls present have been detected.

The presence and increasing abundance of Barred Owls at the southern 
limit of the Northern Spotted Owl’s range in Marin County is troubling. 
The Marin County population of the Northern Spotted Owl may be an 
especially important one because it is geographically and genetically 
isolated from both the Northern Spotted Owl farther north in northern 
California and from the California Spotted Owl in the Sierra Nevada and 
in southern California (Barrowclough et al. 2005). Additionally, in Marin 
the population density of breeding Northern Spotted Owls is higher than 
elsewhere, the population’s fecundity is consistently high, and the popula-
tion uses a wider variety of habitats than does the Northern Spotted Owl 
in other areas (Anthony et al. 2006, Stralberg et al. 2009). Finally, the 
traditional threat of habitat loss and degradation due to logging is nonex-
istent in Marin County, and the existing pressures there (e.g., recreation, 
noise disturbance, urban encroachment, rodenticide use, increased risk of 
human-caused wildfire) have not been severe enough to cause population 
declines. The Marin population appears to be stable (Stralberg et al. 2009, 
Jensen et al. 2010).

Our early observations suggest that the Barred Owl may be affecting the 
Northern Spotted Owl in Marin County in ways similar to those reported 
elsewhere, including displacement and potential suppression of the Spotted 
Owl’s response to mimicked calls (Kelly et al. 2003). In Muir Woods a single 
pair of Barred Owls now occupies the core area where two pairs of the 
Spotted held territories prior to the arrival of the Barred. Both pairs of the 
Spotted appear to have relocated to nearby areas. Additionally, the Spotted 
Owls have become more difficult to detect in Muir Woods and Olema Valley 
since the Barred Owl’s arrival. In Marin, Barred Owls have been observed 
exploiting a diet (including crayfish) more diverse than the Spotted’s, and 
the nesting in 2007 suggests higher fecundity. Both of these factors are 
thought to facilitate the Barred Owl outcompeting the Spotted (Livesey and 
Flemming 2007). Currently, Barred Owls occupy a small number of Spotted 
Owl territories and to date appear to affect individuals rather than the entire 
Marin population of the Spotted Owl. 
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The effect of the Barred Owl on the Northern Spotted Owl in Marin 
County is cause for concern. We recommend continued monitoring of the 
Spotted Owl throughout Marin County, the addition of surveys designed 
to improve detection of the Barred Owl, and that citizen scientists report 
Barred Owls sightings vigilantly.
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NOTES

TWO RECENT RECORDS OF THE CLAPPER RAIL 
FROM THE BALLONA WETLANDS,  
LOS ANGELES COUNTY, CALIFORNIA
DANIEL S. COOPER, Cooper Ecological Monitoring, Inc., 5850 W. 3rd St., #167, 
Los Angeles, California 90036; dan@cooperecological.com

I report on two recent records of the Clapper Rail (Rallus longirostris) from the 
Ballona Wetlands at Playa del Rey in Los Angeles County, including the first well-
documented report in in the county over 40 years, from a site where a population 
persisted into the 1950s. On 25 August 2008, two biological consultants (A. gutierrez 
and R. Woodfield, with Merkel and Associates, San Diego) sampling fish in a tidal chan-
nel at the Ballona Wetlands just south of Ballona Creek spotted a bird they suspected 
was a Clapper Rail. On 21 January 2010 gutierrez wrote to me, “on August 25, 
2008 a Light-footed Clapper Rail was observed foraging along the eastern waterline 
of a channel in the pickleweed of the Ballona Wetlands.  The observation occurred 
at 11:30 a.m. on a clear day, with no wind, a temperature of 70 °F, and during a low 
tide of 3.2 ft mean lower low water. Although it was a low tide, the water level was 
fairly high due to the tide being subject to muting and lag from the presence of tide 
gates at the Ballona Wetland.  The Clapper Rail walked the edge of the high waterline 
from south to north and then back to the south, weaving through the pickleweed.  
After approximately 5 minutes, the Clapper Rail flew to the west shore of the channel 
and proceeded out of sight into the dense pickleweed.”

Fortunately, (using a cell phone) Woodfield took a photograph (Figure 1) showing an 
unmistakable image of a Clapper Rail. However, news of this sighting never reached 
the local birding community, and the observers, who are not birders and are based in 
San Diego where the species is locally common, were not aware of its significance; I 
learned about it from an e-mail circulated by the Friends of Ballona Wetlands in mid-
March 2009. Therefore, there is no way of knowing how long this bird was present 
at the location before or after this sighting.

Prior to this, David De Lange, a resident near the Ballona Wetlands, observed a 
Clapper Rail along lower Ballona Creek on two dates several days apart in late 1994 
or early 1995 (not two birds, as reported by Cooper 2006), near the location of the 
2008 sighting. He obtained a photograph that shows a Clapper Rail standing in 
shallow water amid clumps of mussels (Fig. 2). The slide (the mount is stamped “JAN 
95”) was recently located at the Natural History Museum of Los Angeles County, 
confirming the identification.

The Light-footed Clapper Rail (R. l. levipes) is a sedentary subspecies endemic to the 
Pacific coast of North America from Santa Barbara south to northwestern Baja California, 
Mexico (van Rossem 1929, grinnell and Miller 1944). Comprising three subspecies in the 
western United States (the others being R. l. obsoletus in the San Francisco Bay area and 
R. l. yumanensis in the lower Colorado River valley/Salton Trough), the Clapper Rail is 
rarely observed away from the immediate vicinity of the sites where it breeds, though in 
recent years it has apparently colonized previously unoccupied marshes in coastal San 
Diego County (Unitt 2004). Records of the Clapper Rail in atypical habitat in California 
(i.e., far from saltmarsh or brackish coastal wetlands), while extremely rare, are not un-
known (see Orr 1939), and appear to have increased in frequency in the past 20 years, 
at least in San Diego County (fide P. Unitt). On 11 October 2008 T. A. Blackman and T. 
Hunefeld photographed a Clapper Rail, presumably dispersing in fall, on the lawn atop the 
bluffs at La Jolla, San Diego County. Through Project Wildlife, an association of wildlife 
rehabilitators, the San Diego Natural History Museum has received three specimens 
of the Light-footed Clapper Rail away from suitable habitat: one found at 5353 Banks 
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St., San Diego, about 0.2 km north of the San Diego River and about 0.7 km from the 
nearest site where the species is resident in the San Diego River flood-control channel 
(29 September 2004; SDNHM 50948), one from 145 Cherry Ave., Carlsbad, about 1.8 
km south-southeast of Buena Vista Lagoon, where the species is resident (10 July 2004; 
SDNHM 50958), and one from 633 Dorothy St., El Cajon, 10.5 km east-southeast 
of Kumeyaay Lake on the San Diego River, site of repeated recent observations if not 
residency (12 September 2005; SDNHM 51155). The last site is 22.5 km northeast of 
the Sweetwater River mouth on San Diego Bay, the nearest location where the Clapper 
Rail is resident in tidal saltmarsh. All three of these specimens are juveniles.

All three subspecies of the Clapper Rail in California, especially the southern coastal 
race levipes (designated endangered by both the U.S. Fish and Wildlife Service and 
California Department of Fish and game), have experienced dramatic population de-
clines and range contractions, as coastal wetlands were drained and developed during 
the early 1900s. In Los Angeles County, the population loss has been total, and the 
species is considered extirpated (garrett and Dunn 1981). Historically, the Clapper Rail 
was known in Los Angeles County from two main areas, the Ballona Wetlands near 
Venice and Playa del Rey on Santa Monica Bay (Cooper 2006) and a band of coastal 
wetlands that extended from the San Pedro area at the northeastern base of the Palos 
Verdes Peninsula, southeast through Long Beach (and continuing into southern Orange 
County; grinnell and Miller 1944). A search of specimen records from Los Angeles Co. 
through www.ornisnet.org yields 18 from Long Beach/Alamitos Bay (1895–1918), 
eight from the Ballona area (1901–1933), and seven from San Pedro/Wilmington 
(1879–1899). Nest/egg records from the county (at the Western Foundation for Ver-
tebrate zoology) include these areas as well as an egg set collected in 1906 at “Nigger 
Slough” (modern-day Carson, just inland of San Pedro). Reported by Willett (1912), 
this set suggests some acceptance of freshwater or at least brackish marsh habitat along 
the coastal plain, since the 1980s a situation also found locally in the San Diego area 
and in northern Baja California, Mexico (Hamilton et al. 2002, Unitt 2004). The San 
Pedro–Long Beach population of the Clapper Rail was presumably lost in the early 
1900s, a victim of the construction of the massive twin ports at Los Angeles and Long 
Beach and the elimination of essentially all saltmarsh. However, the population at the 
Ballona Wetlands persisted until the mid-1950s (until the construction of Marina del 
Rey), with an isolated report of a calling bird in 1966 (Cooper 2006).

Today the two Clapper Rail populations nearest Los Angeles County, at Mugu La-
goon, Ventura County, and Alamitos Bay, Orange County, are separated by a distance 
of just over 100 km (with Ballona lying roughly equidistant between the two sites), so 
exchange between the two populations—and any chance of natural recolonization of 
the Ballona area—should be minimal. However, in 1983 zembal et al. (1985) found 
a Clapper Rail at Seal Beach that had been banded at Newport Bay in September 
1982, representing dispersal of more than 20 km. In the San Francisco Bay area 
the California Clapper Rail (R. l. obsoletus) has been recorded dispersing nearly 45 
km (Casazza et al. 2008). In Imperial County, on 28 April 2009, Patrick del Pizzo 
found a mummified Yuma Clapper Rail (R. l. yumanensis, SDNHM 52286) under 
the power-transmission line along the international border 1.2 km west-southwest 
of gray’s Well, 1.0 km from the All-American Canal but 15 km from the Colorado 
River and 31 km from the Imperial Valley.

Captive-reared birds apparently disperse farther than wild-reared birds (fide R. 
zembal); one captive-reared individual released at Mugu Lagoon was recaptured at 
Upper Newport Bay, Orange County, 106 days later (zembal et al. 2007), a distance 
of well over 100 km, along a route that almost certainly would have passed by the Bal-
lona Wetlands. It is likely that both birds recorded recently from the Ballona Wetlands 
originated from one of these two populations, and possibly the one seen in 2008 
was one of several captive-reared birds released at Mugu Lagoon earlier, though the 
photograph does not reveal if it was banded. The 1994–95 sighting predates these 
releases, which began in 2001 (R. zembal pers. comm.).
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Figure 2. Clapper Rail on Ballona Creek, late 1994 or early 1995.

Photo by David De Lange

Figure 1. Clapper Rail, Ballona Wetlands, 25 August. 2008. Note: the yellow bar was 
on the original image that accompanied an e-mail message circulated in late 2008.

Photo by Rachel Woodfield
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With approximately 28 hectares of muted-tidal pickleweed (Salicornia spp.) marsh 
(Santa Monica Bay Restoration Commission, unpubl. data), the Ballona Wetlands 
represent the largest fragment of saltmarsh remaining in Los Angeles County; they 
also support one of two remaining Los Angeles County populations of another spe-
cies restricted to coastal saltmarsh, the Belding’s Savannah Sparrow, Passerculus 
sandwichensis beldingi (PWA 2006). Prior to 2008, the Ballona Wetlands were the 
object of general bird surveys in 1979–80, 1990–91, and 1995 and directed surveys 
for the Clapper Rail in 1995 and 2001; none revealed the species (PWA 2006). 
However, because of a dearth of suitable habitat, the Ballona Wetlands are generally 
not included in the rangewide census of the Clapper Rail taken annually since 1980 
(R. zembal pers. comm.), and the bulk of the saltmarsh at the Ballona Wetlands has 
been off limits to the public for several decades, with only visual access at a distance 
through a chain-link fence. So, while it is clear that a population of the Clapper Rail 
is no longer present at this location, these two records indicate that the species still 
has the potential to occur, if only as a vagrant.

Kimball garrett first brought the 1994–95 Ballona Clapper Rail photograph to my 
attention, and I thank both him and Philip Unitt for their helpful comments on the 
manuscript. I thank Edith Read for first bringing the 2008 sighting to my attention 
and David De Lange, Rachel Woodfield, and Antonette gutierrez for permission to 
use their photographs and for offering additional details on their observations. Richard 
zembal (Orange County Water District) provided copious information about the cur-
rent status of the Clapper Rail in southern California, Philip Unitt kindly tracked down 
recent specimens of dispersing birds from San Diego County, and Terry Hunefeld and 
Thomas A. Blackman provided information about the 2008 sighting in La Jolla. 
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IMPORTANT RECENT BIRD RECORDS  
FROM ATTU ISLAND, ALASKA 
JACK J. WITHROW, University of Alaska Museum, 907 Yukon Drive, Fairbanks, 
Alaska 99775; jjwithrow@alaska.edu

DAVID W. SONNEBORN, 2548 Discovery Court, Anchorage, Alaska, 99503

During recent field work for the University of Alaska Museum on Attu Island, 
Aleutian Islands, Alaska, we obtained important specimens of three species: North 
America’s first of the Chinese Pond-Heron (Ardeola bacchus), first of the Solitary 
Snipe (Gallinago solitaria), and third of the Pin-tailed Snipe (G. stenura). These 
records expand our knowledge of the diverse Asian avifauna that passes through the 
western Aleutians in spring. 

On 20 May 2009 we flushed a Chinese Pond-Heron, the second recorded in North 
America, from the mouth of the Henderson River on Massacre Bay, Attu Island (52° 
50´ N 173° 12´ E), then collected it (UAM 26000, adult male) on the northeast end of 
Massacre Beach after it landed amid the wreckage of a World War II-era barge. North 
America’s first recorded Chinese Pond-Heron, also an adult in alternate plumage, was 
on St. Paul Island in the Pribilof Islands 4–9 August 1996 (Hoyer and Smith 1997). 
This species breeds from eastern India and Bangladesh to northeastern China, Ussu-
riland, and possibly Korea (Vaurie 1965, Kushlan and Hancock 2005), and there are 
several breeding records from Japan (OSJ 2000). Northern populations are migratory, 
wintering primarily in southeast Asia (Vaurie 1965, Kushlan and Hancock 2005). The 
species has also occurred in Norway, Hungary, Taiwan, and the Ryukyu Islands (del 
Hoyo et al. 1992, Ecsedi et al. 2000, Kushlan and Hancock 2005).

On 24 May 2010 we collected a Solitary Snipe (UAM 27000, adult male) at the 
base of Alexai Point, Attu Island (52° 49´ N, 173° 17´ E), from a small stream run-
ning through the ruts of an old road along gilbert Ridge. Earlier in the day members 
of zugunruhe Birding Tours (J. Puschock, R. A. MacIntosh, M. J. Toochin, et al.) had 
observed and photographed the same bird. This species had been added to the list of 
birds unsubstantiated in Alaska on the basis of a sighting with marginal photographs 
from St. Paul Island in the Pribilof Islands 10 September 2008 (Bieber and Schuette 
2009); the Attu specimen represents the first unequivocal occurrence of this species 
in North America.

The Solitary Snipe has a patchy distribution in east Asia, where it is known from 
the mountain ranges around the Sea of Okhotsk, including those of Sakhalin and 
Kamchatka, the Anadyr region of Chukotka, northeast China, and the larger mountain 
ranges of central Asia (del Hoyo et al. 1996). Many populations are only partially 
migratory or migrate altitudinally (Hayman et al. 1986, del Hoyo et al. 1996). 

Two subspecies have been described: G. s. solitaria, which occupies the majority 
of the species’ range from central China west (Vaurie 1965), and G. s. japonica, in 
the more eastern portions of the species’ range. Birds of the subspecies japonica 
often winter in Korea, Japan, and eastern China, and the Solitary Snipe has been 
recorded as a vagrant to the Ryukyu and Ogasawara islands, the main islands of 
Japan, and the Commander Islands (Johansen 1961, Vaurie 1965, OSJ 2000). The 
two subspecies reportedly differ slightly in upperpart color: G. s. japonica may have 
more or richer red and less white producing a more subdued pattern, but, lacking 
specimens for comparison, we could not evaluate these characters in our specimen. 
Measurements of the subspecies of the Solitary Snipe overlap considerably (Prater 
et al. 1977), but those of the Attu bird (wing chord 150 mm, exposed culmen 74.5 
mm, tarsus 34.4 mm) are consistent with G. s. japonica, the subspecies reported 
from the Commander Islands (Johansen 1961) and more likely to reach Alaska on 
the basis of range.
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Figure 2. From top to bottom: specimens of the Common Snipe (UAM 27002), 
Pin-tailed Snipe (UAM 27001), and Solitary Snipe (UAM 27000) from Attu Island, 
May 2010. The Common Snipe is included for comparison.

Photo by Jack J. Withrow

Figure 1. Chinese Pond-Heron (UAM 26000) collected at Attu Island on 20 May 
2009.

Photo by Jack J. Withrow
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On 17 May 2010 we flushed and collected a Pin-tailed Snipe (UAM 27001, adult 
female) from the side of an overgrown road near Casco Cove, Attu Island (52° 49´ N, 
173° 10´ E). This specimen represents the third occurrence of this species in North 
America, the previous records being on 25 May 1991 and 19 May 1998, both also 
from Attu Island (gibson and Byrd 2007). The Pin-tailed Snipe breeds widely across 
Russia from the Ural Mountains to the Sea of Okhotsk and Anadyrland and winters 
on the Indian subcontinent and in southeast Asia (Vaurie 1965, del Hoyo et al. 1996). 
It is a scarce migrant through Japan and the southern Kurile Islands (OSJ 2000).

To date, the Alaska Checklist Committee has accepted as certain only those 
identifications of the Pin-tailed Snipe founded on specimens. Two additional reports 
of snipe identified as this species (25–26 May 1984 and 30 May 1998, both Attu) 
lack substantiation by specimen or photo (see Tobish and Isleib 1991, Tobish 1998, 
Osgood and ABA 2003). Other migrant Asian snipe that could possibly show up in 
the western Aleutians include Swinhoe’s Snipe (G. megala) and Latham’s Snipe (G. 
hardwickii), both doubtfully distinguishable in the field from the Pin-tailed without 
exceptional documentation (see Prater et al. 1977, Hayman et al. 1986, Carey and 
Olsson 1995, Leader and Carey 2003). The Common Snipe (G. gallinago) is the 
expected snipe in the western Aleutians, but Wilson’s Snipe (G. delicata), unrecorded 
in the western Aleutians but recorded from Chukotka (Arkhipov 2009), is a very real 
possibility as well. Especially in situations outside these species’ normal ranges—where 
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Figure 3. From left to right: specimens of the Solitary Snipe (UAM 27000), Pin-
tailed Snipe (UAM 27001), and Common Snipe (UAM 27002) from Attu Island, 
May 2010. The upper spread wing is from the Common Snipe, the lower is from 
the Pin-tailed Snipe.

Photo by Jack J. Withrow



lone snipe, offering no comparisons, are the rule—Common and Wilson’s are not 
readily distinguishable with certainty (Dunn and Alderfer 2007, Reid 2008), and, 
given the potential for six species of Gallinago to turn up in the western Aleutians, 
identifications founded on specimens are critical to accuracy. 

The only previous Alaska record of the Chinese Pond-Heron and the only previous 
Alaska report of the Solitary Snipe are both from the Pribilof Islands in late summer 
or fall, respectively. All three records of the Pin-tailed Snipe fall within a fairly nar-
row interval of a week and a half in May. This pattern is similar to that seen in the 
Common Snipe, a regular migrant in the western Aleutians, in which peak numbers 
pass through roughly 15–25 May (gibson and Byrd 2007). Both the Pin-tailed Snipe 
and Solitary Snipe appear to have recently expanded their breeding ranges into the 
upper Anadyr River region (Tomkovich 2008).

Along with their obvious value to our knowledge of distributional patterns, these 
specimens provide considerable opportunities for future research regarding these taxa, 
which are so rarely incorporated into scientific collections. For example, the Solitary 
Snipe specimen provided the first tissue sample of this species yet archived, and the 
pond-heron provided only the fourth (Stoeckle and Winker 2009).

We thank the United States Coast guard for providing logistical support on Attu. 
Jon L. Dunn and Steven C. Heinl reviewed the manuscript and provided or brought to 
our attention several useful references. Kevin Winker and Daniel D. gibson reviewed 
drafts of the manuscript and offered many helpful comments.
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BOOK REVIEW
Paseriformes del Occidente de México: Morfometría, Datación 

y Sexado, by Santiago guallar, Eduardo Santana, Sarahy Contreras, Heri-
berto Verdugo, and Anna gallés (2009). Published by the Institut de Cul-
tura de Barcelona, Spain; 488 pages, hundreds of graphs and illustrations; 
available for free online at http://w3.bcn.es/V01/Serveis/Noticies/V01Noticies 
LlistatNoticiesCtl/0,2138,418159056_418914204_2_1264006434,00.
html?accio=detall&home.

Molt is a difficult topic for most ornithologists to comprehend, yet it is a vital 
component of almost all aspects of avian natural history. Conservation of birds will 
necessitate protecting locations and habitats for molt, but because birds become 
very retiring while molting we have almost no understanding of their requirements 
for this process on a species-specific basis. Our ability to determine the age and sex 
of birds, essential to tracking population demography, also depends almost entirely 
on an understanding of molt. In North America and Europe we are slowly making 
progress on this subject, but for the Neotropical Region we are still in the dark. For 
the 2006 North American Ornithological Congress in Veracruz, Mexico, I reviewed 
the literature and my unpublished notes and calculated that we had some (but often 
very little) information on molt for only 24% of 934 species of resident neotropical 
landbirds, and for only 8% of the species did we have information on both extent 
and timing of molts.

Paseriformes del Occidente de México: Morfometría, Datación y Sexado by 
Santiago guallar and collaborators (hereafter “POM”), despite lacking the word muda 
(“molt”) in its title (and I understand that this is my bias), is the most comprehensive 
treatment of molt in Latin American birds to date. It covers 76 species of passerine 
birds that occur in the biogeographically diverse Sierra de Manantlán region of Jalisco, 
Mexico, 52 of which are resident species or have resident breeding populations. Only 
Birds of El Salvador by D. R. Dickey and A. J. van Rossem (1938) treats molt in 
more neotropical species (89), but these treatments are far less detailed than those 
in POM. Furthermore, POM adds substantial value to our understanding of molt 
by treating the poorly known winter-ground molts of 24 winter visitors, by placing 
molt strategies of both resident and migratory species within biogeographical and 
ecological contexts, and by linking molt with criteria for determining age and sex for 
each species. Biometric data on 11 characters (wing length, tail length, tarsus, mass, 
etc.), exceedingly complete feather-specific data on wing and tail morphology, and 
information on skull-ossification rates and reproductive characters defining breeding 
seasons round out the contribution for these 76 species, making it one of the most 
comprehensive collection of such data for any specific avifauna in the world.

The published version of POM is a full 488 pages, including 142 pages of introduc-
tory material, 330 pages devoted to the 76 species accounts, and 16 pages listing 
523 citations to the published scientific literature. Only a limited number of copies 
was printed, but the entire volume is retrievable for free on line (see above), making 
it easily available to biologists worldwide. The entire volume is in Spanish, which will 
also enable access to the Latin American biologists who need the information most, 
although English-only North American ornithologists may have difficulty using it. 
Perhaps an English translation can be considered.

The introductory material includes full details on the methods and terminology 
used to obtain capture data, examples and considerations of ways to analyze these 
data, and comprehensive summaries on use of morphometrics, sex-specific plumage 
and reproductive characters, molt, and age-determination criteria, all of which are 
considered in the context of a species’ annual molt and breeding cycle. The ecological 
biogeography of the study area is well described, and summarized findings are related 
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to information on altitude, climate, and conservation requirements of the region. The 
introductory sections on morphometrics and molt are full of graphs and charts cor-
relating these aspects of natural history with the surrounding environment and propos-
ing hypotheses for how these surroundings shape life-history traits in this avifauna. 
Cutting-edge analyses consider trade-offs between wing morphology and migration, 
age, and bird mass, and between biometrics and molt strategies. A full 45 pages are 
devoted to methods of determining age and sex in captured birds, making it the most 
comprehensive Latin American treatment of this subject in existence. Seven full pages 
are devoted to explaining the layout and presentation of the species accounts.

My only disappointment with POM is the choice of an antiquated European molt 
and plumage terminology for use in the species accounts, rather than the clearly 
more scientifically defensible Humphrey–Parkes (H-P) system used by American orni-
thologists (including most in the neotropics) to trace molt and plumage homologies 
in an evolutionary context. I suppose in some respects it is unfortunate that Philip 
Humphrey and Ken Parkes were Americans; otherwise, Europeans such as guallar 
and others in “Britain and the World” would more likely accept H-P terminology. 
Anti-Americanism may well be justified in some arenas, but I believe the theater of 
molt and plumage terminology is not one of them.

Reasons given for using European molt nomenclature (p. 28) are brief and outdated, 
and I believe that the use of it results in some misconceptions. Adult tropical landbirds 
largely have protracted prebasic molts and lack inserted prealternate molts, so tracing 
presumed homologies under the H-P system is not difficult, but in POM the complete 
molt seems to be called by different names depending on where and when it occurs, 
making molt strategies difficult if not impossible to be placed into an evolutionary 
context. Under European systems, furthermore, a single protracted prebasic molt can 
be called a “post-nuptial” molt when it starts and a “pre-nuptial” molt when it ends, 
leading to the conclusion that there are two molts when in fact there is only a single 
protracted molt. Especially in the tropics it is important that molt terminology be 
divorced from terms related to breeding seasonality (as the H-P system does), given 
the protracted and variably seasonal breeding seasons and associated suspended molts 
of many tropical species, as well as among some of the North Temperate zone.

The species accounts are absolute works of art. A heading with a photo of the spe-
cies is followed by a general description, complete biometric and morphometric data 
presented in three tables, a thorough section on ageing and sexing the species, and 
a detailed section on molt with shaded diagrams showing the extent of molt. There 
are often additional graphs and a description of the annual cycle accompanied by 
easy-to-understand visual charts. For most of the tropical species these are the first 
descriptions of these characters, and I can’t wait to delve into the details on such gen-
era as Sittasomus, Mitrephanes, Myiozetetes, Henicorhina, Melanotis, Cardellina, 
Granatellus, Diglossa, Cyanocompsa, etc., and to learn more about winter-ground 
molts and plumages in migratory species of Vireo, Catharus, Dendroica, etc. Some 
day we will be able to put together an “Identification guide” to neotropical birds, and 
POM plugs a large geographical hole, around which we can fill in gaps of knowledge 
about molts and plumages. I highly recommend it to the next generation of ornitholo-
gists, who, I am convinced, will develop information on molt strategies and these other 
topics to a greater extent than previous and current generations.

A version of this review first appeared (in Catalan) in the Catalan Ornithological 
Institute Bulletin l’Abellerol: www.ornitologia.org/publicacions/abellerol42.pdf.

Peter Pyle
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REGIONAL REPORTS FROM THE NORTHWEST 
NOW AVAILABLE ON THE WEB 

The quarterly reports of birds from northwestern North America published in North 
American Birds and its predecessor journals are now available in easily searchable 
Microsoft Word documents downloadable from the Oregon Field Ornithologists web 
site, www.oregonbirds.org/index.html.

Although the reports from 1972 through 2007 are now available in pdf form on 
SORA (http://elibrary.unm.edu/sora/), a fast, accurate search for specific records 
over that long period is difficult.

As a service to students of bird distribution in the Pacific Northwest, Oregon Field 
Ornithologists has produced exact replicas of these field notes in easily searchable 
Microsoft Word documents. Phil Hicks, a retired Forest Service biologist, did almost 
all of the scanning and editing for this project.

At this writing, reports the following states and provinces are available for the 
period noted:

Oregon, 1961–1990
Washington, 1961–1990
Idaho, 1961–1989
British Columbia, southern, 1961–1989
Alberta, extreme western, 1961–1988
Montana, western, 1961–1989
Nevada, northern, 1961–1973
Colorado, western 1961–1973
Wyoming, 1961–1973
Utah, 1961–1973
California, extreme northeastern, 1961–1973

By winter 2012, we expect to have the years 1947–1960 and probably 1991–
2000 added to the set.

Because the files are large, they are available by year. When downloaded, they can 
be combined into blocks suitable to the needs of the user. The editors suggest blocks 
of five or ten years as a size suitable for searches.

Although text has not been changed (for example, “green-backed Heron” may be 
used in place of “green Heron”), a few minor editorial comments and corrections 
have been inserted, appropriately labeled with the author’s initials.

There may be occasional errors in the names of observers. Please send any errors 
and corrections other than names of observers to the editors. They will be compiled 
for future correction.

Alan Contreras
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ATTRACTION OF BIRDS TO HUMAN FOOD IN 
YOSEMITE NATIONAL PARK, CALIFORNIA
DOUgLAS E. WEIDEMANN and FLOYD E. HAYES, Department of Biology, Pacific 
Union College, 1 Angwin Ave., Angwin, CA 94508; deweidemann@yahoo.com

ABSTRACT: We studied the attraction of birds to human food at 50 picnic sites in 
Yosemite National Park, California, during summer 2009.  At each site we made two 
10-minute point counts, one in the morning, when human food was never present, 
and one at midday, when human food was always present. Eight of 26 species fed on 
human food. We found fewer individuals and species during counts with human food 
at high-elevation sites and more individuals and species during counts with human 
food at low-elevation sites. Significantly more Steller’s Jays (Cyanocitta stelleri) and 
significantly fewer Mountain Chickadees (Poecile gambeli) occurred during counts 
with human food.

Some species of birds are more sensitive than others to changes in their 
natural environment. In human-modified patches within larger natural land-
scapes, such as picnic areas, campgrounds, and ski resorts, populations of 
sensitive species may increase or decrease in response to human disturbance, 
presence of human food, habitat changes, or a combination of these factors 
(e.g., Aitchison 1977, Foin et al. 1977, guth 1978, Watson 1979, Blakesley 
and Reese 1988, Piper and Catterall 2006).

Interactions between visitors and animals have been a feature of Yosem-
ite National Park, California, for many decades. The Black Bear (Ursus 
americanus), for example, is notorious for its attraction to human food and 
becoming habituated to the presence of people (e.g., Madison 2008). Stud-
ies of bird and mammal populations in Tuolumne Meadows revealed that 
the American Robin (Turdus migratorius), Brewer’s Blackbird (Euphagus 
cyanocephalus), and Brown-headed Cowbird (Molothrus ater) were more 
common and the Dark-eyed Junco (Junco hyemalis) was less common 
within an established campground than in an adjacent area of similar size 
outside of the campground (Foin et al. 1977, garton et al. 1977a, b).

Although it is illegal to feed wildlife within Yosemite National Park (Code 
of Federal Regulations, Title 36, Pt. 2, §2.2), tourists continue to do so. 
However, the effect of human food on the biology of the species consuming 
it is poorly known. The long-term feeding of wildlife alters natural behavior 
patterns and population levels and often results in dependency on human 
food and habituation to people (Orams 2002). In this study we identify the 
species of birds attracted to human food and attempt to quantify their at-
traction to human food within the park.

METHODS

From 16 to 19 June and 28 to 30 July 2009 we made fixed-radius point 
counts (Hutto et al. 1986) of birds at 50 publicly accessible picnic sites in 
Yosemite National Park. The sites included 19 high-elevation sites (1480–
2635 m) along Highway 120, Tioga Road, and glacier Point Road and 31 
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low-elevation sites (870–1280 m) along the Merced River from Arch Rock 
to Yosemite Valley and at Wawona. Each point count encompassed one or 
more picnic tables within a radius of 25 m. If not all of the tables within a 
given picnic area were within the 25-m radius, we divided the picnic area into 
multiple non-overlapping circles, each with a radius of 25 m. At each count 
site we counted and attempted to identify all birds detected (seen or heard), 
except those seen flying through or above the count area, for 10 minutes at 
two different times of the day: in the morning (07:00–11:24), when nobody 
was eating at the tables and food was never present, and at midday (10:35–
16:17), when people were eating at one or more tables and food was always 
present. We also recorded which species approached within 2 m of a table 
with picnickers, fed on human food, or were intentionally fed by people.

We arctan-transformed the raw data for the number of individuals and 
number of species to meet the assumptions of normality and homogene-
ity of variances for parametric statistical tests. We used the paired-sample 
t test (t statistic; zar 1999) to compare the numbers of individuals and 
species during counts with and without human food at low-elevation sites, 
high-elevation sites, and all sites combined. We used a two-way analysis of 
variance (ANOVA) to test for differences and an interaction between the 
categorical variables of food (absent or present) and elevation (low or high) 
for the numbers of individuals and species of birds.

Because of the large number of zero counts for each species, transforma-
tions of the raw data were unable to meet the assumptions of parametric 
statistical tests. Therefore, for each species observed on ten or more counts, 
we used the nonparametric Wilcoxon paired-sample test (T statistic = smaller 
sum of positive or negative ranks; zar 1999) to compare the number of indi-
viduals on counts with and without human food for all sites combined. For all 
statistical tests we used Statistix 9 (Analytical Software, Tallahassee, FL).

RESULTS

We identified 26 species of birds during the point counts (Table 1). Eight 
were observed being fed human food (Table 1): Mallard (Anas platyrhyn-
chos), Steller’s Jay (Cyanocitta stelleri), Common Raven (Corvus corax), 
American Robin, Black-headed grosbeak (Pheucticus melanocephalus), 
Red-winged Blackbird (Agelaius phoeniceus), Brewer’s Blackbird, and 
Brown-headed Cowbird. Of these, all but the Common Raven were seen 
approaching within 2 m of a picnic table at which people were eating.

The remaining 18 species were detected during point counts but were not 
observed feeding on human food (Table 1): Hairy Woodpecker (Picoides 
villosus), White-headed Woodpecker (P. albolarvatus), Northern Flicker 
(Colaptes auratus), Hammond’s Flycatcher (Empidonax hammondii), 
Dusky Flycatcher (E. oberholseri), Cassin’s Vireo (Vireo cassinii), Mountain 
Chickadee (Poecile gambeli), Red-breasted Nuthatch (Sitta canadensis), 
Brown Creeper (Certhia americana), Yellow Warbler (Dendroica petechia), 
Yellow-rumped Warbler (D. coronata), Hermit Warbler (D. occidentalis), 
Wilson’s Warbler (Wilsonia pusilla), Spotted Towhee (Pipilo maculatus), 
Fox Sparrow (Passerella iliaca), Dark-eyed Junco, Western Tanager (Pi-
ranga ludoviciana), and Pine grosbeak (Pinicola enucleator).
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At low-elevation sites and all sites combined, the number of individuals 
and number of species per count on counts with human food did not differ 
significantly from those on counts without human food (Table 2). At high-
elevation sites, however, the number of individuals and number of species 
were both significantly higher for counts without human food (Table 2). A 
two-way ANOVA testing for differences and an interaction between the 
categorical variables of human food (absent or present) and elevation (low 
or high) found that the two variables were not significant for the number of 
individuals (F = 1.40, P = 0.24 for human food; F = 0.08, P = 0.78 for 
elevation), but the interaction between the two variables was significant (F 
= 4.10, P = 0.046). The results were similar for the number of species (F = 
1.16, P = 0.28 for human food; F = 0.30, P = 0.58 for elevation), which 
also had a significant interaction (F = 4.49, P = 0.037). The significant 
interactions between human food and elevation indicate that numbers of 
individuals and species were lower on counts with human food present at 
high-elevation sites and numbers of individuals and species were higher on 
counts with human food present at low-elevation sites (Figure 1).

Only six species were recorded on ten or more counts (Table 3); of these, 
all except the Mountain Chickadee and Dark-eyed Junco were observed eat-
ing human food. Significantly more Steller’s Jays (a species observed eating 
human food) and significantly fewer Mountain Chickadees (a species not 
observed eating human food) were observed during counts with human food 
than during counts without human food (Table 3). We found no significant 
differences for the remaining species.

DISCUSSION

The significant interaction between human food and elevation may explain 
why we found no significant differences for all sites combined for the number 
of individuals, number of species, and for all but two species recorded on ten 
or more counts. Instead of being attracted to food at midday at the lower-

126

Table 2 Abundance of Birds per Count on Paired Counts without (Morn-
ing) and with (Midday) Human Food at Picnic Sites in Yosemite National Park, 
California

 Food absent Food present

Sites Mean SD Range Mean SD Range ta P

Low elevation (n = 31)
 Individuals 2.74 2.92 0–12 4.87 8.75 0–38 –0.81 0.43
 Species 1.55 1.23 0–4 1.74 1.24 0–5 –1.02 0.31
High elevation (n = 19)
 Individuals 3.58 2.80 0–4 2.47 2.99 0–9 2.59 0.02
 Species 1.79 1.03 0–4 1.21 1.18 0–3 2.49 0.02
All sites combined (n = 50)
 Individuals 3.06 2.87 0–12 3.96 7.18 0–38 0.83 0.41
 Species 1.64 1.16 0–4 1.54 1.23 0–5 0.68 0.50

aResults of paired-sample t tests.
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Figure 1. Number of individual birds and species per count on paired counts without 
human food (morning) and with human food (midday) at 31 low- and 19 high-elevation 
picnic sites in Yosemite National Park, California. Bar, 1 standard error.



elevation sites, it is possible that birds in dense forests with low morning 
light levels were simply more active at midday, but activity of most species 
of birds peaks within the first few hours of dawn in similar habitat in Oregon 
(Skirvin 1981), as is consistent with our data from high-elevation sites. The 
apparent stronger attraction of birds to human food at lower elevations 
(Table 2, Figure 1) may be due to differences in the exposure of birds to 
human food at different elevations in the park. Unlike high-elevation picnic 
sites, which are closed during the winter months, low-elevation sites are 
open to tourists year round, providing a more permanent and predictable 
source of human food. Birds at high-elevation sites may be less attracted to 
human food because it is a less dependable resource. The higher numbers 
of birds detected during counts without human food at high-elevation sites 
may reflect greater activity of birds during the morning (e.g. Robbins 1981, 
Skirvin 1981), greater hesitancy of birds to approach human food, repulsion 
of birds by the presence of picnickers, or a combination of these factors. At 
high-elevation sites we observed no birds approaching within 2 m of an oc-
cupied picnic table (although several birds did approach); in contrast, seven 
species approached within 2 m during counts at low-elevation sites.

Our data indicate that at least eight species of birds in the park forage on 
human food; of these, only the Steller’s Jay was significantly more abundant 
on counts with human food. However, some of the birds recorded during 
the morning counts appeared to have been searching for human food even 
though no people were eating at the time, for we occasionally saw Steller’s 
Jays and Brewer’s Blackbirds searching for leftover food under or on top 
of picnic tables.

Our list of species attracted to human food is undoubtedly incomplete. 
Hayes has observed three additional species feeding on human food during 
previous visits to the park: a Sooty grouse (Dendragapus fuliginosus) with 
chicks fed by people on 6 August 2006 at glacier Point (see photo on this 
issue’s back cover), a Bullock’s Oriole (Icterus bullockii) eating human food 
on 3 July 2009 at Yosemite Lodge in Yosemite Valley, and a gray-crowned 
Rosy-Finch (Leucosticte tephrocotis) fed by people on 7 July 1983 on top 
of Half Dome. Foin et al. (1977:19) reported that in Tuolumne Meadows 
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Table 3 Abundance of Birds per Count on Paired Counts without (Morn-
ing) and with (Midday) Human Food for Species Recorded on ≥10 Counts 
at Picnic Sites in Yosemite National Park, California

 Food absent Food present

Species Mean SD Range Mean SD Range Ta P

Steller’s Jay 0.32 0.79 0–4 0.66 0.94 0–4 30 0.02
Common Raven 0.18 0.56 0–3 0.26 0.66 0–3 25 0.50
American Robin 0.26 0.69 0–4 0.16 0.62 0–4 0 0.10
Mountain Chickadee 0.24 0.62 0–3 0.04 0.20 0–1 0 0.02
Dark-eyed Junco 0.32 0.94 0–5 0.18 0.48 0–2 15 0.22
Brewer’s Blackbird 1.02 2.08 0–9 2.04 6.65 0–35 86.5 0.50

aResults of Wilcoxon paired-sample tests.



Campground, Mountain Chickadees “frequently darted to the ground to pick 
up scraps left by campers,” but we never observed such behavior and our data 
suggest that they departed from picnic areas when people were present.

The effect of human food on the biology of most of these birds is poorly 
known. Food of human origin is important to the Brown-headed Cowbird 
in the Sierra Nevada, which is prime habitat for many species that host its 
parasitic young but apparently marginal habitat with respect to cowbird food 
(Rothstein et al. 1980, Verner and Ritter 1983, Airola 1986, Rothstein et 
al. 1987). Its recent population increases may threaten other species that 
host its young (Rothstein et al. 1980, Verner and Ritter 1983, Airola 1986). 
We observed Brown-headed Cowbirds only once, when two were fed by 
people (Table 1).

Despite the prohibition against feeding wildlife in Yosemite National Park, 
we found that birds are still often fed by tourists. Because the feeding of 
wildlife has mostly negative but also some positive effects on both wildlife and 
people (e.g., see review by Orams 2002), more empirical data are needed 
on the effects of  birds feeding on human food.
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Wing your way to…

WESTERN FIELD ORNITHOLOGISTS’
THIRTY-SIXTH ANNUAL CONFERENCE
Sierra Vista, Arizona, 17–21 August 2011 

Join us for our 36th annual conference at the Windemere Hotel and Conference 
Center in Sierra Vista, Arizona, 17–21 August 2011 (Wednesday to Sunday).  Events 
include presentations of research papers on Friday and Saturday afternoons and work-
shops on flycatcher identification, bird-skin preparation, bird banding and running a 
MAPS station, and wilderness first aid. Panels of experts will tackle problems in bird 
identification by sight and sound on Friday and Saturday afternoons. The banquet 
and annual members’ meeting will be on Saturday evening, featuring a keynote talk 
by Peter Pyle on molt migration. A wide variety of field trips will cover most of the 
habitats of southeastern Arizona, and vans will be provided for most field trips. The 
late-summer monsoons in this area can create conditions for breeding of some species 
and, for others, ideal conditions for molting before migration to the winter range. 
The remarkable diversity of habitats and birds, combined with the phenomena as-
sociated with the monsoon, make the area and time among the greatest for birding 
in North America.

The hotel’s rate for participants in this meeting is $79.00 per room per night, which 
includes a free hot breakfast and a drink in the evening. The nearest major airport 
is Tucson International, which is 70 miles from Sierra Vista. For further information 
about the meeting and instructions for submitting papers, visit our website, www.
westernfieldornithologists.org. Contacts for the meeting are ED PANDOLFINO, 
Meeting Committee Chair (erpfromca@aol.com), and co-chairs of the scientific 
program, DEBBIE VAN DOOREMOLEN (debbie.vandooremolen@snwa.com) and 
DAVE QUADY (davequady@att.net).

Please consider this opportunity to share your research.
Join us to learn new advances in the identification and biology of birds
And bird southeastern Arizona with your fellow members of WFO!
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