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Private lands habitat programs benefit California’s native birds
by Ryan T. DiGaudio, Kimberly E. Kreitinger, Catherine M. Hickey, Nathaniel E. Seavy and Thomas Gardali

To address the loss of wetlands and riparian forests in California, private lands habitat
programs are available through U.S. federal and state government agencies to help
growers, ranchers and other private landowners create and enhance wildlife habitat.
The programs provide financial and technical assistance for implementing conservation
practices. To evaluate the benefits of these programs for wildlife, we examined bird use
of private wetlands, postharvest flooded croplands and riparian forests enrolled in habitat programs in the Central Valley and North Coast regions of California. We found that
private Central Valley wetlands supported 181 bird species during the breeding season.
During fall migration, postharvest flooded croplands supported wetland-dependent
species and a higher density of shorebirds than did semipermanent wetlands. At the
riparian sites, bird species richness increased after restoration. These results demonstrated that the programs provided habitat for the species they were designed to
protect; a variety of resident and migratory bird species used the habitats, and many
special status species were recorded at the sites.

T

here is considerable interest in understanding how private lands in
California can contribute to providing habitat for wildlife (Duffy and Kahara
2011; Elphick and Oring 2003; Morrisette
Online: http://californiaagriculture.ucanr.edu/
landingpage.cfm?article=ca.v069n04p210&fulltext=yes

2001). California supports an exceptionally rich mosaic of natural communities
— it ranks first out of the 50 states in diversity and endemism of native plant and
animal species (Stein 2002). However, the
Mediterranean climate, diverse soil types
and extensive water resources that contribute to California’s biological diversity

also foster agricultural productivity,
which can conflict with the conservation
of wildlife habitat in the state’s freshwater
wetlands and riparian forests. The Central
Valley alone has lost an estimated 95% of
its historic wetlands and 98% of its riparian forests, primarily due to conversion
to agriculture (Dahl 1990; Dawdy 1989;
Frayer et al. 1989; Katibah 1984; Kempka
et al. 1991). This extensive habitat loss
has led to a growing list of threatened
and endangered species in California, accompanied by burdensome regulations
on landowners designed to protect these
at-risk species. Programs that support
private landowners for conserving natural habitat resources have the potential to
protect ecosystems and reduce regulatory
burdens on the landowners.
In California, habitat programs designed to enhance wetland and riparian
ecosystems have included the Natural
Resources Conservation Service’s (NRCS)
Wetlands Reserve Program and U.S. Fish
and Wildlife Service’s (USFWS) Partners
for Fish and Wildlife Program, which
restore, enhance and protect habitat
through voluntary easement agreements;
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Private lands habitat programs help producers
restore and manage wetlands and other important
bird habitats on their farmland.
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Riparian habitat in the arid West is considered
the single most important habitat type
for neotropical migratory landbirds.

and the California Department of
Fish and Wildlife’s (CDFW) California
Waterfowl Habitat Program and its
Landowner Incentive Program, which
provide financial and technical support
for habitat management. The latter two
management-based programs were explicitly designed to maximize the habitat
value of private lands already enrolled in
conservation easement programs, such as
the former two programs. These state and
federal programs provide incentives and
assistance for land management that contribute to regional conservation objectives
for birds (CVJV 2006; Hickey et al. 2003;
RHJV 2004). However, the outcomes of
these programs have not been extensively
studied for birds (except see Kahara et al.
2012).
In partnership with state and federal
agencies, we initiated a study in the
Central Valley (2004 to 2008) and North
Coast (Marin and Sonoma counties, 2001
to 2009) regions of California to evaluate
bird response to private lands habitat programs on managed wetlands, postharvest
flooded croplands and restored riparian
vegetation. Our objectives were to (1) determine if wetland habitat supported by
habitat programs benefits local, breeding,
wetland-dependent birds, (2) test whether
the practice of postharvest flooding of
croplands can effectively provide surrogate wetland habitat for migratory and

breeding waterbirds and (3) determine
if riparian restoration projects on private
land lead to an increase in the number of
riparian bird species.
To achieve our objectives, we conducted bird surveys at sites where habitat
conservation, management and restoration practices have been implemented and
used species tallies, comparisons of bird
densities between treatments, and counts
of numbers of bird species over time to
evaluate success. We defined success as
the use of these sites by the species for
which the programs were designed to
provide habitat, and by the occurrence of
many special status species at the sites.

Bird survey methods
We surveyed birds on properties
enrolled in at least one of the state and
federal habitat programs mentioned
above: the Wetlands Reserve Program, the
Partners for Fish and Wildlife Program,

the California Waterfowl Habitat Program
and Landowner Incentive Program. Most
of the sites were enrolled in multiple programs; however, we did not attempt to
evaluate individual programs or specific
program combinations. Study site selection was not random; we surveyed sites
identified for us by the funding agencies
and partners.
Wetland breeding survey. To summarize bird use, we tallied which bird
species used participating private wetlands across the Central Valley during
the spring and summer breeding season.
We surveyed birds from April to July (repeating the survey approximately every
3 weeks) in seasonal, semipermanent and
permanent wetlands supported by multiple state and federal habitat programs.
Seasonal wetlands were flooded during the winter and drained during the
spring; semipermanent wetlands were
flooded from winter or early spring
through summer (often until July 15) and
permanent wetlands had water yearround. These wetlands varied in size from
2 to 260 acres.
We surveyed birds for 5 years (2004
to 2008) in four geographic subregions of
the Central Valley, conducting a total of
2,246 surveys at 221 wetland sites. Each
site represented a distinct wetland management unit or pond. The wetlands were
located in the Delta (n = 8), Sacramento
Valley (n = 108), the San Joaquin Basin
(northern San Joaquin Valley; n = 62) and

Ryan T. DiGaudio

Encouraging producers to flood their croplands
after harvest can help provide important stopover
habitat for migrating waterfowl, waterbirds and
shorebirds such as these long-billed dowitchers
(Limnodromus scolopaceus). This practice is
particularly beneficial for wetland-dependent
birds in the Tulare Basin, where much of the
region’s natural wetlands have been lost.
http://californiaagriculture.ucanr.edu • OCTOBER–DECEMBER 2015

211

Ryan T. DiGaudio

the Tulare Basin (southern San Joaquin
Valley; n = 43).
To survey birds, we used a scansampling survey method, which entailed
scanning each wetland using binoculars
and/or spotting scopes from various vantage points along the wetland’s perimeter
(Reed et al. 1997). Surveys were conducted
during daylight hours, and duration of
surveys varied from roughly 5 minutes
to 2 hours, depending on the number
of birds and size of the wetland. We assumed that relatively few birds entered or
left during the survey period, and that the
length of the survey did not influence the
number of birds counted. Species were
confirmed breeding if we observed nests,
dependent fledglings, precocial young,
nesting material carries, food carries, fecal
sac carries, copulation or distraction displays (e.g., killdeer, Charadrius vociferous,
broken wing display).

In restored riparian habitat at North Coast sites,
the authors documented 88 bird species and
confirmed breeding for 42 species, including
warbling vireo (Vireo gilvus).

To summarize the bird use of the wetlands, we grouped survey data from all
wetland types (seasonal, semipermanent
and permanent) and tallied the total
number of species (separating waterbird and landbird species), the number
of species breeding and the number of
species with special conservation status.
We defined special conservation status
species as species that are designated
as either state or federally threatened or
212
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endangered (CDFW 2015), CDFW Bird
Species of Special Concern (Shuford and
Gardali 2008) or USFWS Bird Species of
Conservation Concern (USFWS 2008).
Wetland fall migration survey. In the
Tulare Basin of southern San Joaquin
Valley, we surveyed birds on 16 postharvest, flooded cropland fields and 23 semipermanent wetlands supported by the
Landowner Incentive Program. We conducted surveys every 2 weeks in August
and September during the fall migratory
period from 2005 to 2008.
Cropland fields were flooded in
August and September, and water was
held through October or later, up to
December, depending on the year. The
semipermanent wetlands were flooded in
April and remained flooded through the
August and September survey period. We
employed the same bird survey methodology as described above. To summarize
bird use of these flooded fields and semipermanent wetlands, we tallied the total
number of species (separating waterbird
and landbird species) and the number of
species with special conservation status.
We also compared the bird use of
flooded fields and semipermanent wetlands. We measured the area of each field
or wetland and then, on each survey,
calculated the density (birds per acre) of
shorebirds, ducks and large wading birds
(herons, egrets, ibis and cranes). We averaged the density for each field or wetland
across the 119 surveys during the study.
We then compared mean bird density
(expressed as birds per 10 acres) between
postharvest flooded croplands and semipermanent wetlands.
Since the data were not normally
distributed, we conducted one-way
Monte-Carlo permutation tests (9999
permutations) to determine if there were
significant differences in density between
flooded croplands and semipermanent
wetlands. All tests were done in R version
2.8.1 (R Development Core Team 2008)
using the Coin package (Hothorn et al.
2008).
Riparian habitat survey. In the Central
Valley (18 sites) and the North Coast (15
sites), we surveyed birds at sites where riparian restoration was supported by multiple state and federal incentive programs.
The restoration of these areas included
fencing out livestock and planting native
riparian vegetation. Restoration ages of
the areas ranged from 0 to 14 years at the
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Central Valley sites and 0 to 20 years at
the North Coast sites. We conducted bird
surveys from April to June to evaluate
the breeding bird community, primarily
songbirds (Passeriformes).
In the Central Valley, we conducted
point count surveys described by Ralph et
al. (1993). We established 152 point count
stations approximately 200 meters apart
across the 18 riparian restoration sites (2
to 25 points per site, depending on the
size of the site). Stations were surveyed
twice during the breeding season from
2004 through 2008. During 5-minute
counts (beginning at dawn and continuing for the first 4 hours of the morning),
we recorded all birds seen or heard and
the estimated distance (< 50 or > 50 meters) to the bird. For analysis, we used
only those birds noted within 50 meters
of the observer and assumed that detection probabilities were similar within this
distance among habitat types and years.
Furthermore, we excluded nonterritorial
species and species with large territories
(e.g., waterfowl, shorebirds, raptors and
swallows), since point count methods
were not designed for these types of
species.
At the North Coast sites, we used the
area search method to survey the breeding bird community at the 15 restoration
sites over a period of 9 years (2001 to 2002,
2004 to 2005, and again in 2009). We used
this method instead of point counts at
the North Coast sites because they were
generally too small to fit multiple independent point counts. All sites were surveyed two or three times ≥ 10 days apart
following standardized protocols (Ralph
et al. 1993). Area search plots varied in
size from ¹⁄3 to 10 acres and followed the
course of the creek. The plot boundaries remained static over time. Each area
search survey period was constrained to
20 minutes.
For Central Valley point count data, we
calculated mean species richness (total
number of species detected) per point per
site for each year. For North Coast area
search data, we calculated species richness for each area search plot for each
year. We used linear regression to test for
significant trends in species richness over
years since restoration for both regions.
For this analysis, we assumed that the increase in species richness over the course
of the study was linear, that temporal autocorrelation was not significant and that
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Fig. 1. Modified boxplots depicting log (density + 1) (birds per 10 acres) of shorebirds, ducks and large waders at postharvest flooded croplands and
semipermanent wetlands. The shaded box indicates the central 50% of the data points (also called the interquartile range), and the horizontal line within
the box indicates the median.

the residuals were normally distributed.
Analyses were performed in R version
2.8.1 (R Development Core Team 2008).

Bird counts
Wetland breeding sites. In seasonal,
semipermanent and permanent wetlands
during the breeding season, we detected
a total of 181 species (75 waterbird species
and 106 landbird species), including 30 of
the possible 43 special conservation status
bird species known to occur in Central
Valley wetlands (table 1). Of the special
status species, 3 were designated as state
endangered, 2 as state threatened and 1 as
federally threatened (table 1). We also confirmed breeding for 78 species of birds, 12
of which were special status.
Wetland fall migration sites. In August
and September, we found 63 species on
flooded croplands and 88 species in wetlands. The number of different species
was 107 in total, 59 waterbirds and 48

landbirds. We detected 15 special status
species using flooded croplands and
semipermanent wetlands in the Tulare
Basin, including peregrine falcon (Falco
peregrines), a species of conservation concern (table 1).
Density of birds varied among guilds
between flooded croplands and semipermanent wetlands (fig. 1). We found a nearsignificant (Z = 1.77, p = 0.07) trend toward
greater shorebird density in flooded croplands than in semipermanent wetlands.
Large waders, however, were significantly
more dense in semipermanent wetlands
(Z = –3.15, p = 0.001). There was no significant difference in duck density between
flooded croplands and semipermanent
wetlands (Z = 0.28, p = 0.78).
Riparian sites. At the Central Valley
riparian restoration sites, we detected a
total of 132 bird species, including 1 state
endangered, 2 state threatened and 18
other special status species (table 1). We

confirmed breeding for 47 species in the
Central Valley, including 5 special status
species (table 1). At the North Coast sites,
we detected 88 species, including 8 special status species. We confirmed breeding for 42 species at the North Coast sites,
including 3 special status species (table 1).
In both the Central Valley and North
Coast regions, bird species richness
increased significantly as restoration
sites matured (p < 0.001, r2 = 0.353 and
p < 0.001, r2 = 0.165, respectively), suggesting a positive trajectory in recovering native riparian bird communities (fig. 2). In
the Central Valley, the number of species
detected during point counts increased
by 0.41 species in each year after the restoration (95% confidence interval = 0.28 to
0.54). At the North Coast restoration sites,
the number of species detected on area
searches increased by 0.50 species each
year after the restoration (95% confidence
interval = 0.31 to 0.69).

Evaluation of benefits
Our results show that private lands
that have been restored, enhanced and
managed through habitat programs are
being used by a diversity of bird species,
including special status species targeted
for conservation by habitat programs.
Given the extensive loss of wetlands and
riparian vegetation across California, particularly in the Central Valley (Dahl 1990;
Dawdy 1989; Frayer et al. 1989; Katibah
1984; Kempka et al. 1991), these results
suggest important conservation outcomes.
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Fig. 2. Bird species richness plotted against
restoration age in restored riparian habitat in the
North Coast and Central Valley regions.
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TABLE 1. Waterbird and landbird species detected at privately owned wetlands, flooded croplands and riparian restoration sites supported by
private lands habitat programs
Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Conservation
status‡

WATERBIRDS

WATERBIRDS

Fulvous whistling-duck
Dendrocygna bicolor

■

BSSC

Greater white-fronted
goose
Anser albifrons

■

Snow goose
Chen caerulescens

■

Ross’s goose
Chen rossii

■

Cackling goose
Branta hutchinsii

■

Canada goose
Branta canadensis

●§

Mute swan
Cygnus olor

■

Wood duck
Aix sponsa

●

■

Gadwall
Anas strepera

●

■

■

American wigeon
Anas americana

■

■

■

Mallard
Anas platyrhynchos

●

■

■

Blue-winged teal
Anas discors

●

Cinnamon teal
Anas cyanoptera

●

■

■

■

Northern shoveler
Anas clypeata

●

■

■

Northern pintail
Anas acuta

●

■

■

Green-winged teal
Anas crecca

●

■

■

Canvasback
Aythya valisineria

■

■

Redhead
Aythya americana

●

■

Ring-necked duck
Aythya collaris

Pied-billed grebe
Podilymbus podiceps

●

■

Horned grebe
Podiceps auritus

■

■

Eared grebe
Podiceps nigricollis

●

■

Western grebe
Aechmophorus
occidentalis

●

■

Clark’s grebe
Aechmophorus clarkii

●

■

American white pelican
Pelecanus
erythrorhynchos

■

■

■

■

Double-crested
cormorant
Phalacrocorax auritus

■

■

■

■

American bittern
Botaurus lentiginosus

●

■

Least bittern
Ixobrychus exilis

●

Great blue heron
Ardea herodias

●

■

■

■

Great egret
Ardea alba

●

■

■

■

Snowy egret
Egretta thula

■

■

■

■

■

Cattle egret
Bubulcus ibis

■

■

■

■

■

Green heron
Butorides virescens

■

■

Black-crowned nightheron
Nycticorax nycticorax

●

■

White-faced ibis
Plegadis chihi

●

■

Virginia rail
Rallus limicola

●

■

■

■

■

■

■

Sora
Porzana carolina

■

Lesser scaup
Aythya affinis

■

●

■

Common gallinule
Gallinula galeata

●

Bufflehead
Bucephala albeola

■

■

American coot
Fulica americana

●

Common goldeneye
Bucephala clangula
Hooded merganser
Lophodytes cucullatus

■

■

■

●
■

●

●

■

BSSC

Sandhill crane
Grus canadensis

●

Common merganser
Mergus merganser
Ruddy duck
Oxyura jamaicensis

■

●

■

■
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Black-bellied plover
Pluvialis squatarola

■

BSSC

■
BSSC

■

■

■

●

■

■

■

■

■

■

■
ST (greater
sandhill
crane only),
BSSC

■

■

●

■

●
■

Continued on page 217

* Wetlands surveyed in the spring and summer (April to July) included seasonal, semipermanent and
permanent ponds.
† Fall wetlands surveys (August and September) included only semipermanent wetlands.
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‡ FT = federally threatened, SE = state endangered, ST = state threatened, BSSC = California bird species
of special concern, BCC = USFWS bird species of conservation concern.
§ A circle symbol ● denotes confirmed breeding.
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The Modesto song sparrow (Melospiza melodia
mailliardi), a California bird species of special
concern, is one of the 30 species with special
conservation status the authors documented in
Central Valley private wetlands.

sites combined, we found 143 species,
including 22 special status species and 5
out of the 7 CVJV riparian focal species
(CVJV 2006). California Partners in Flight,
a voluntary consortium of conservation
groups, government agencies, academic
institutions and individuals dedicated
to reversing population declines of landbirds, has identified 17 riparian focal
species as indicators of healthy riparian
habitat; we found 14 out of these 17 riparian focal species (RHJV 2004). We found
that bird species richness increased with
age of restoration, and though we did
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In wetland habitat during the breeding season, we recorded 181 bird species,
including 30 special status species. Our
record included all 7 shorebird species
known to breed in the Central Valley and
confirmed breeding for 4 of those 7. The
Central Valley Joint Venture (CVJV), a
partnership of agencies and nongovernmental organizations that implements
bird conservation within the Central
Valley, established conservation objectives in 2006 for 7 waterbird focal species
that breed within the Central Valley;
we recorded 6 out of 7 of these species
(CVJV 2006), 3 of which were confirmed
breeding. That a significant proportion
of the species identified in the CVJV
Implementation Plan were breeding on
these sites suggests that these habitat
programs are effective at providing habitat for the species they are designed to
support.
In fall, we found that shorebird and
duck densities were similar between wetlands and flooded croplands, suggesting
that flooding cropland can provide surrogate wetland habitat for these species
during migration. Herons and egrets,
however, were more dense in wetlands
than in flooded croplands during the
fall, perhaps because of the greater food
availability for the long-legged waders in
wetlands.
At riparian restoration sites on private
lands at Central Valley and North Coast

not test the relationship between species
richness and vegetation structure, we suggest that vegetation growth is primarily
responsible for this trend. Landowners
could expect to see early successional riparian birds (e.g., song sparrow, Melospiza
melodia) recruit to restoration sites within
the first few years after restoration,
whereas late successional species such
as cavity nesters (e.g., wren species) may
not recruit for 5 to 10 years (Gardali et al.
2006).
At the end of the study, we provided
every participating landowner with a letter that described the type of habitat they
had made and included a list of the birds
we had observed there. These letters also
provided additional steps that they could
take to enhance the habitat. The letters often led to conversations with landowners
that provided an opportunity to discuss
other habitat enhancement opportunities
on their land.
For wetlands and flooded fields in the
Central Valley, the most critical habitat
element, and often limiting factor, is water. Water availability is an ever present

Cinnamon teal (Anas cyanoptera) was
one of the 181 bird species the authors
documented using private wetlands in the
Central Valley during the breeding season.
http://californiaagriculture.ucanr.edu • OCTOBER–DECEMBER 2015
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issue for managing wetland habitat in
California, even during normal rainfall
years. However, the severe and historic
drought currently impacting the West has
recently left much of the state’s wetlands
and traditionally flooded fields dry, thus
making incentives to provide wetland
habitat more important now than ever
for the conservation of waterfowl, shorebirds and waterbirds. The availability
and cost of pumping water or purchasing
water from local irrigation districts during the summer can deter landowners
from maintaining permanent or semipermanent wetlands through the breeding
season. By providing financial assistance
to landowners, private lands habitat programs can offset costs and thereby help
landowners provide additional flooded
acreage. Without these incentive programs, along with clean, reliable water
supplies, these wetlands and flooded agri-
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Herons and egrets were more dense in wetlands
than in flooded croplands during the fall, perhaps
as a result of greater food availability in wetlands.

The presence of special status species can present a challenge for private
landowners. If threatened or endangered
species use the habitat created by incentive programs, landowners may become
subject to regulatory burdens (e.g., limits
on their ability to modify habitat on their
property or restrictions on activities
that could result in a “take” of a threatened or endangered species under the

Without these incentive programs . . . these wetlands and
flooded agricultural fields may be dry during crucial bird
breeding, wintering and migration periods.
cultural fields may be dry during crucial
bird breeding, wintering and migration
periods.
In addition to providing benefits to
bird populations, flooding croplands after
summer harvest in the Tulare Lake Basin
can have agronomic benefits — it has been
used by growers to remove accumulated
salts, control black root rot (Thielaviopsis
basicola) and increase soil moisture for
the next crop planting (Moss et al. 2009).
The practice, however, has become increasingly cost prohibitive, which further
demonstrates the importance of incentive
programs. Similarly, the restoration of riparian vegetation has benefits that extend
beyond songbird habitat. Healthy riparian corridors can improve water quality,
reduce erosion, provide resources for fish
and other wildlife and prepare for climate
change (Lennox et al. 2011; Seavy et al.
2009).
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Endangered Species Act). To address this
situation, a number of approaches to protecting landowners are being developed.
One example is safe harbor agreement, a
voluntary agreement between a private
landowner and USFWS under which the
landowner undertakes conservation activities, such as habitat restoration, intended
to enhance the survival of threatened or
endangered species. In exchange, USFWS
agrees to not require additional or different land management activities to protect
threatened or endangered species that
may be attracted to the property by the
improved habitat (Trainor et al. 2013). In
the long run, the habitat programs may
decrease the likelihood that species are
added to the state and federal threatened
and endangered lists, thereby reducing
the need for the regulations.
Habitat programs provide a successful model of wildlife agencies, the
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agricultural community, nongovernmental organizations and private landowners voluntarily working together to help
achieve conservation goals. Habitat programs are a win-win strategy; they support private landowners in maintaining
productive farms and ranches, while promoting wildlife conservation. The future
success of habitat programs will depend
on maintaining the engagement of private
landowners and the funding resources
that provide landowners with financial
and technical assistance. c

R.T. DiGaudio is Senior Ecologist, C.M. Hickey is
Conservation Director for the Pacific Coast and Central
Valley group, N.E. Seavy is Research Director for the
Pacific Coast and Central Valley group, and T. Gardali
is Director of the Pacific Coast and Central Valley group
at Point Blue Conservation Science, Petaluma, CA;
K.E. Kreitinger is President of the Wisconsin Society for
Ornithology, Madison, WI.
This project would not have been possible without
the cooperation of the private landowners and
managers, and we thank them for allowing us access
to their properties and for their dedication to providing
wildlife habitat. Funding for this project was provided by
USDA NRCS Wetlands Reserve Program, USFWS Partners
for Fish and Wildlife Program, USFWS Federal Assistance
Program/CDFW Landowner Incentive Program, CDFW
Comprehensive Wetland Habitat Program, S.D. Bechtel,
Jr. Foundation, Central Valley Joint Venture, Altria
Group, Richard Grand Foundation, Marin and Southern
Sonoma Resource Conservation Districts and The Bay
Institute. This manuscript benefited from feedback
provided by Dean Kwasny, Craig Isola and Jessica
Groves.

TABLE 1 (continued). Waterbird and landbird species detected at privately owned wetlands, flooded croplands and riparian restoration sites supported by
private lands habitat programs
Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Conservation
status‡

WATERBIRDS

Conservation
status‡

WATERBIRDS

Snowy plover
Charadrius nivosus

●

BSSC, BCC

Semipalmated plover
Charadrius
semipalmatus

■

■

■

Killdeer
Charadrius vociferus

●

■

■

●

Black-necked stilt
Himantopus mexicanus

●

■

■

American avocet
Recurvirostra americana

●

■

■

Spotted sandpiper
Actitis macularius

■

■

Solitary sandpiper
Tringa solitaria

■

■

Greater yellowlegs
Tringa melanoleuca

■

■

Willet
Tringa semipalmata

■

Lesser yellowlegs
Tringa flavipes

■

Whimbrel
Numenius phaeopus

■

Long-billed curlew
Numenius americanus

■

Marbled godwit
Limosa fedoa

■

Sanderling
Calidris alba

■

Western sandpiper
Calidris mauri

■

■

■

Least sandpiper
Calidris minutilla

■

■

Red-necked phalarope
Phalaropus lobatus

■

■

Franklin’s gull
Leucophaeus pipixcan

■
■

Ring-billed gull
Larus delawarensis

■

■

California gull
Larus californicus

■

■

■

Caspian tern
Hydroprogne caspia

■

■

Black tern
Chlidonias niger

■

■

Forster’s tern
Sterna forsteri

●

Black swan
Cygnus atratus

■

■

California quail
Callipepla californica

●

●

Ring-necked pheasant
Phasianus colchicus

●

Wild turkey
Meleagris gallopavo

●

Turkey vulture
Cathartes aura

■

Osprey
Pandion haliaetus

■

■

■

White-tailed kite
Elanus leucurus

■

■

■

■

■

Bald eagle
Haliaeetus
leucocephalus
Northern harrier
Circus cyaneus

●

■

Cooper’s hawk
Accipiter cooperii

●

■

■

Red-shouldered hawk
Buteo lineatus

■

■

■

Swainson’s hawk
Buteo swainsoni

●

■

●

Red-tailed hawk
Buteo jamaicensis

●

■

●

■

Golden eagle
Aquila chrysaetos

■

American kestrel
Falco sparverius

■

■

●

■

Merlin
Falco columbarius

■

■

Peregrine falcon
Falco peregrinus

■

■

■

●

■

■

■

■

■

■

■

■

BSSC

■

LANDBIRDS

■

■

■

BCC

■

■

■

BCC

■

■

Baird’s sandpiper
Calidris bairdii
Pectoral sandpiper
Calidris melanotos

■

BCC

■

Dunlin
Calidris alpina

■

Stilt sandpiper
Calidris himantopus

■

Ruff
Philomachus pugnax

■

Short-billed dowitcher
Limnodromus griseus

■

Long-billed dowitcher
Limnodromus
scolopaceus

■

Wilson’s snipe
Gallinago delicata

■

■

Wilson’s phalarope
Phalaropus tricolor

■

■

■
■

BCC
■

■

■

■

* Wetlands surveyed in the spring and summer (April to July) included seasonal, semipermanent and
permanent ponds.
† Fall wetlands surveys (August and September) included only semipermanent wetlands.

■

●

●

■

■

■

■

■

■
SE, BCC

■

■

BSSC

●

■

ST, BCC

BCC
Continued on page 218

‡ FT = federally threatened, SE = state endangered, ST = state threatened, BSSC = California bird species
of special concern, BCC = USFWS bird species of conservation concern.
§ A circle symbol ● denotes confirmed breeding.
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TABLE 1 (continued). Waterbird and landbird species detected at privately owned wetlands, flooded croplands and riparian restoration sites supported by
private lands habitat programs
Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Conservation
status‡

LANDBIRDS

LANDBIRDS

Prairie falcon
Falco mexicanus

■

Willow flycatcher
Empidonax traillii

■

Dusky flycatcher
Empidonax oberholseri

■

Rock pigeon
Columba livia

■

Eurasian collared-dove
Streptopelia decaocto

■

■

Pacific-slope flycatcher
Empidonax difficilis

■

●

■

Black phoebe
Sayornis nigricans

●

Ash-throated flycatcher
Myiarchus cinerascens

●

Western kingbird
Tyrannus verticalis

●

■

Loggerhead shrike
Lanius ludovicianus

●

■

Cassin’s vireo
Vireo cassinii

■

■

●

●

●

●

■

●

●

■

■

●

Western yellow-billed
cuckoo
Coccyzus americanus

■

Greater roadrunner
Geococcyx californianus

■

■

Barn owl
Tyto alba

●

■

Great horned owl
Bubo virginianus

●

Burrowing owl
Athene cunicularia

■

BSSC, BCC

Hutton’s vireo
Vireo huttoni

Short-eared owl
Asio flammeus

■

BSSC, BCC

Warbling vireo
Vireo gilvus

Lesser nighthawk
Chordeiles acutipennis

■

Steller’s jay
Cyanocitta stelleri

Vaux’s swift
Chaetura vauxi

■

Western scrub-jay
Aphelocoma californica

●

●

White-throated swift
Aeronautes saxatalis

■

●

●

Black-chinned
hummingbird
Archilochus alexandri

■

■

Yellow-billed magpie
Pica nuttalli
American crow
Corvus brachyrhynchos

■

Anna’s hummingbird
Calypte anna

■

■

Common raven
Corvus corax

●

■

FT, SE, BCC

■

■

SE, BCC

■

Mourning dove
Zenaida macroura

■

BSSC, BCC

■
■
■

■

●
■

■

●
BCC

■

■

■

■

■

■

Rufous hummingbird
Selasphorus rufus

■

BCC

Horned lark
Eremophila alpestris

■

■

■

■

■

Allen’s hummingbird
Selasphorus sasin

●

BCC

Tree swallow
Tachycineta bicolor

●

■

■

●

■

Violet-green swallow
Tachycineta thalassina

■

Northern roughwinged swallow
Stelgidopteryx
serripennis

■

Belted kingfisher
Megaceryle alcyon

■

●

Acorn woodpecker
Melanerpes formicivorus

■

■
BCC

■
■

●
●

■

Nuttall’s woodpecker
Picoides nuttallii

●

■

●

Downy woodpecker
Picoides pubescens

●

■

●

Bank swallow
Riparia riparia

■

■

Cliff swallow
Petrochelidon
pyrrhonota

■

■

■

●

●

Barn swallow
Hirundo rustica

●

■

■

■

●

Hairy woodpecker
Picoides villosus
Northern flicker
Colaptes auratus

■

■

■

Olive-sided flycatcher
Contopus cooperi

■

■

■

Western wood-pewee
Contopus sordidulus

●

●

■

■

BCC

* Wetlands surveyed in the spring and summer (April to July) included seasonal, semipermanent and
permanent ponds.
† Fall wetlands surveys (August and September) included only semipermanent wetlands.
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Chestnut-backed
chickadee
Poecile rufescens

ST

■

●

‡ FT = federally threatened, SE = state endangered, ST = state threatened, BSSC = California bird species
of special concern, BCC = USFWS bird species of conservation concern.
§ A circle symbol ● denotes confirmed breeding.

TABLE 1 (continued). Waterbird and landbird species detected at privately owned wetlands, flooded croplands and riparian restoration sites supported by
private lands habitat programs
Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Conservation
status‡

LANDBIRDS

Conservation
status‡

LANDBIRDS

Oak titmouse
Baeolophus inornatus

■

●

■

Bushtit
Psaltriparus minimus

●

●

White-breasted
nuthatch
Sitta carolinensis

■

■

Brown creeper
Certhia americana

BCC

■

●

Black-and-white
warbler
Mniotilta varia
MacGillivray’s warbler
Geothlypis tolmiei

■

■

■

Rock wren
Salpinctes obsoletus

■

Common yellowthroat
Geothlypis trichas

●

Wilson’s warbler
Cardellina pusilla

■

Yellow-breasted chat
Icteria virens

■

■

●

■

■

●
BSSC

Bewick’s wren
Thryomanes bewickii

●

●

●

Spotted towhee
Pipilo maculatus

●

●

●

House wren
Troglodytes aedon

●

●

■

California towhee
Melozone crissalis

●

●

●

■
●

Rufous-crowned
sparrow
Aimophila ruficeps
Brewer’s sparrow
Spizella breweri

Pacific wren
Troglodytes pacificus

■

Marsh wren
Cistothorus palustris

●

Ruby-crowned kinglet
Regulus calendula

■

■

Western bluebird
Sialia mexicana

●

●

Vesper sparrow
Pooecetes gramineus

■

■

Swainson’s thrush
Catharus ustulatus

■

■

●

Lark sparrow
Chondestes grammacus

●

Hermit thrush
Catharus guttatus

■

■

Sage sparrow
Amphispiza belli

■

American robin
Turdus migratorius

●

●

●

■

Wrentit
Chamaea fasciata

Savannah sparrow
Passerculus
sandwichensis

■

■

■

●

Northern mockingbird
Mimus polyglottos

●

●

Grasshopper sparrow
Ammodramus
savannarum

European starling
Sturnus vulgaris

●

●

American pipit
Anthus rubescens

■

Cedar waxwing
Bombycilla cedrorum

■

Orange-crowned
warbler
Oreothlypis celata

■

Nashville warbler
Oreothlypis ruficapilla

■

Yellow warbler
Setophaga petechia

■

Yellow-rumped warbler
Setophaga coronata

■

■

■

■

Fox sparrow
Passerella iliaca

●

■
■

■

■

●

●

■

■

■

■

Townsend’s warbler
Setophaga townsendi

■

■

Hermit warbler
Setophaga occidentalis

■

BSSC, BCC

* Wetlands surveyed in the spring and summer (April to July) included seasonal, semipermanent and
permanent ponds.
† Fall wetlands surveys (August and September) included only semipermanent wetlands.

BCC

■

BSSC, BCC

■

■

■

■

■

■

●

■

■

BSSC

●

Subspecies
in the
Sacramento
Valley is
BSSC (M.m.
mailliardi)

■

Song sparrow
Melospiza melodia

●

■

●

Lincoln’s sparrow
Melospiza lincolnii

■

■

■

White-crowned
sparrow
Zonotrichia leucophrys

■

■

■

■

Golden-crowned
sparrow
Zonotrichia atricapilla

■

■

■

Oregon junco
Junco hyemalis
oregonus

■

■

●

Continued on page 220
‡ FT = federally threatened, SE = state endangered, ST = state threatened, BSSC = California bird species
of special concern, BCC = USFWS bird species of conservation concern.
§ A circle symbol ● denotes confirmed breeding.
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TABLE 1 (continued). Waterbird and landbird species detected at privately owned wetlands, flooded croplands and riparian restoration sites supported by
private lands habitat programs
Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Riparian
Wetlands
Flooded
(spring– Wetlands croplands Central North
summer*) (fall†)
(fall)
Valley Coast

Conservation
status‡

LANDBIRDS

Conservation
status‡

LANDBIRDS

Western tanager
Piranga ludoviciana

■

■

Black-headed grosbeak
Pheucticus
melanocephalus

●

●

Blue grosbeak
Passerina caerulea

●

■

Lazuli bunting
Passerina amoena

●

■

Red-winged blackbird
Agelaius phoeniceus

●

■

Tricolored blackbird
Agelaius tricolor

●

●

Great-tailed grackle
Quiscalus mexicanus

●

■

■

Brown-headed cowbird
Molothrus ater

●

■

●

●

Bullock’s oriole
Icterus bullockii

●

●

●

●

●

Purple finch
Carpodacus purpureus

●

House finch
Carpodacus mexicanus

●

●
■

●

Lesser goldfinch
Spinus psaltria

●

■

Western meadowlark
Sturnella neglecta

●

■

●

●

Yellow-headed
blackbird
Xanthocephalus
xanthocephalus

●

■

■

Brewer’s blackbird
Euphagus
cyanocephalus

●

■

■

■

●

BSSC, BCC

■
■

Lawrence’s goldfinch
Spinus lawrencei
BSSC

●

●

●

●
BCC

■

American goldfinch
Spinus tristis

●

House sparrow
Passer domesticus

■

■

●

●

■

●

●

* Wetlands surveyed in the spring and summer (April to July) included seasonal, semipermanent and
permanent ponds.
† Fall wetlands surveys (August and September) included only semipermanent wetlands.

‡ FT = federally threatened, SE = state endangered, ST = state threatened, BSSC = California bird species
of special concern, BCC = USFWS bird species of conservation concern.
§ A circle symbol ● denotes confirmed breeding.
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