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NOTE TO READER:
This report is an account of survey activities undertaken by the Biological
Monitoring Program for the Western Riverside County Multiple Species Habitat
Conservation Plan (MSHCP). The MSHCP was permitted in June 2004. The Biological
Monitoring Program monitors the distribution and status of the 146 Covered Species
within the Conservation Area to provide information to Permittees, land managers, the
public, the California Department of Fish and Game, and the U.S. Fish and Wildlife
Service. Monitoring Program activities are guided by the MSHCP species objectives for
each Covered Species, the information needs identified in MSHCP Section 5.3 or
elsewhere in the document, and the information needs of the Permittees.
We would like to acknowledge the land managers in the MSHCP Plan Area, who
in the interest of conservation and stewardship facilitate Monitoring Program activities on
the lands for which they are responsible. A list of the lands where this year’s data
collection activities were conducted is included in Section 7.0 of the Western Riverside
County Regional Conservation Authority (RCA) Annual Report to the Wildlife Agencies.
Partnering organizations and individuals contributing data to our projects are
acknowledged in the text of appropriate reports. We would especially like to
acknowledge the Santa Ana Watershed Association, the Center for Natural Lands
Management, and the Orange County Water District for their willingness to initiate or
modify their data collection to complement our survey efforts in 2008.
While we have made every effort to accurately represent our data and results, it
should be recognized that our database is still under development. Any reader who would
like to make further use of the information or data provided in this report should contact
the Monitoring Program to ensure that they have access to the best available or most
current data. All Monitoring Program data, including original datasheets and digital
datasets are stored in the Monitoring Program office in downtown Riverside, CA.
The primary author of this report was the 2008 Avian Program Lead, Nick
Peterson. If there are any questions about the information provided in this report, please
contact the Monitoring Program Administrator. If you have questions about the MSHCP,
please contact the Executive Director of the RCA. For further information on the MSHCP
and the RCA, go to www.wrc-rca.org.
Contact Info:
Monitoring Program Administrator
MSHCP Biological Monitoring Program
4500 Glenwood Drive, Bldg. C
Riverside, CA 92501
Ph: (951) 248-2552

Executive Director
Western Riverside County
Regional Conservation Authority
3403 10th Street, Suite 320
P.O. Box 1667 Riverside, CA 92502
Ph: (951) 955-2857
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INTRODUCTION
Of 45 bird species covered by the Western Riverside County MSHCP, 13 have
species-specific monitoring objectives that aim to demonstrate successful breeding (i.e., ≥
1 fledgling produced) in ≥ 75% of their respective Core Areas. In 2008, Monitoring
Program biologists monitored nests of 5 covered passerine species: coastal California
gnatcatcher (Polioptila californica californica; “CAGN”), least Bell’s vireo (Vireo bellii
pusillus; “LBVI”), southwestern willow flycatcher (Empidonax traillii extimus; “WIFL”),
yellow-breasted chat (Icteria virens; “YBCH”), and yellow warbler (Dendroica petechia
brewsteri; “YWAR”). Four of the species (LBVI, WIFL, YBCH, and YWAR) primarily
occupy riparian habitat and thus were surveyed in conjunction with one another.
Coastal California Gnatcatcher
Coastal California gnatcatcher, a subspecies of California gnatcatcher, is federally
threatened and a California species of special concern. They are year-round residents in
western Riverside County and typically occupy coastal sage scrub habitat (Dudek &
Associates 2003). There are 3 species objectives for CAGN, with objective 3 requiring
successful CAGN reproduction in ≥ 75% of the Core Areas to be documented at least
once every 3 years (Dudek & Associates 2003). In 2008, we searched for CAGN nests in
the following 9 CAGN Core Areas: Alberhill, Hogbacks/Murrieta Hot Springs, Lake
Mathews/Estelle Mountain, Lake Skinner/Diamond Valley Lake, North Peak
Conservation Bank, Quail Valley/Kabian Park, Railroad Canyon/Sedco Hills, Wasson
Canyon, and Wilson Valley (Figure 1).
The breeding season for CAGN in western Riverside County begins in midFebruary and typically ends in mid-August, with peak activity occurring from mid-March
to mid-May (Dudek & Associates 2003). Nests are small and cup-shaped, up to 1 m
above the ground, and constructed in a small shrub or cactus (Atwood 1990). Average
clutch size is 4 eggs, which are typically incubated for 14 days, and nestlings usually
fledge about 13 days post-hatching (Atwood and Bontrager 2001).
Least Bell’s Vireo
Least Bell’s vireo is a state and federally endangered subspecies of Bell’s vireo
that is a breeding resident in southern California. Additionally, at the federal level, LBVI
is a Partners in Flight priority bird species and a species of management concern. Their
preferred habitat generally consists of riverine riparian habitat containing dense cover
within 1–2 m of the ground, as well as a dense, stratified canopy (USFWS 1986; Small
1994). Objective 4 for the species requires successful LBVI reproduction in ≥ 75% of the
8 Core Areas identified in the Plan, and this goal should be documented at least once
every 3 years (Dudek & Associates 2003). The following are the Core Areas identified in
the LBVI species account: Lake Skinner/Diamond Valley Lake, Murrieta Creek, Prado
Basin/Santa Ana River, San Timoteo Canyon, Temecula Creek, Temescal Wash/Alberhill
Creek, Vail Lake, and Wilson Valley (Figure 2).
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Figure 1. CAGN core areas and nest locations in 2008.
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Figure 2. LBVI core areas and nest locations in 2008.

!
(

!
(
!
(

0

1

2

4

6

Km
8

4

6

Km
8

(
!
!
!
(
(
!
!
(
(
!
(
!
(
!
(

!
(
!
(
!
(
!
(
!
!
(
(
(!
(
(!
!
(!
(!
(!
!
(

!
(!
(

0

Legend
!
(

LBVI Nests
Highways
Lakes

Conservation Area

Planning Area Boundary

LBVI Cores

Lake Skinner/Diamond Valley Lake
Murrieta Creek

Prado Basin/Santa Ana River
San Timoteo Canyon

5

10

20

30

Km
40

Temecula Creek

!
(

0

1

2

Temescal Wash/Alberhill Creek
Vail Lake

Wilson Valley

!
(
!
(

µ

Date: 12 September 2008
Created By: Nicholas R. Peterson
UTM Nad 83 Zone 11
MSHCP Biological Monitoring Program

0 0.5 1

2

3

Km
4

Nesting Bird Survey Report 2008

The breeding season for LBVI in western Riverside County begins in mid-March
and typically ends in September. Nests are suspended from common riparian plant
species (e.g., Salix spp.) and are usually located 0.9–1.5 m above the ground (Goldwasser
1981; Salata 1984; RECON 1988). Clutch sizes average 4 eggs, which are typically
incubated for 14 days, and nestlings usually fledge about 12 days post-hatching (Brown
1993).
Southwestern Willow Flycatcher
Southwestern willow flycatcher is a subspecies of willow flycatcher and is both
state and federally endangered (Federal Register 60: 10715, February 27, 1995).
Additionally, WIFL is a Partners in Flight priority bird species and a Cleveland National
Forest sensitive species (Dudek & Associates 2003). WIFL breeds in southern California
and prefers riparian areas along either waterways or boggy areas containing mature
riparian tree species (Sedgwick and Knopf 1992). Objective 4 for the species requires
successful WIFL reproduction in ≥ 75% of the 6 WIFL Core Areas identified in the Plan,
to be documented at least once every 3 years (Dudek & Associates 2003). The following
are the Core Areas identified in the WIFL species account: Murrieta Creek, Prado
Basin/Santa Ana River, San Timoteo Canyon, Temecula Creek, Temescal Wash/Alberhill
Creek, and Vail Lake (Figure 3).
The breeding season for WIFL in western Riverside County extends from midMay to mid-August (San Diego Natural History Museum 1995). Nests, built in thickets
of trees and shrubs, are usually 0–3.9 m above ground and located in upright forks of
vegetation (Terres 1980). Clutch sizes average 3 eggs, which are typically incubated for
14 days, and nestlings usually fledge about 14 days post-hatching (Sedgwick 2000).
Yellow-breasted Chat
Yellow-breasted chat is a California species of special concern, a Partners in
Flight priority bird species, and a San Bernardino National Forest sensitive species
(Dudek & Associates 2003). Chats breed in southern California and their preferred
habitat within the Plan Area is primarily dense riparian woodland containing vine thickets
and dense understories (Dudek & Associates 2003). Objective 3 requires successful
YBCH reproduction in ≥ 75% of the 5 YBCH Core Areas identified in the Plan, to be
documented at least once every 5 years (Dudek & Associates 2003). The following are
the Core Areas identified in the YBCH species account: Prado Basin/Santa Ana River,
San Timoteo Canyon, Temecula Creek, Temescal Wash/Alberhill Creek, and Vail Lake
(Figure 4).
The breeding season for YBCH in western Riverside County begins in early May
and extends into August, with a peak in nesting activity in June (Dudek & Associates
2003). Nests are usually 0.6–2.4 m above ground and found in dense vegetation along
waterways (Dudek & Associates 2003). Commonly-selected nest strata are blackberry
Western Riverside County MSHCP
Biological Monitoring Program

4

Figure 3. WIFL core areas in 2008.
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Figure 4. YBCH core areas and nest locations in 2008.
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(Rubus spp.), wild grape (Vitis spp.), and willow (Salix spp.) (Grinnell and Miller 1944).
Clutch sizes average 4 eggs, which are typically incubated for 12 days, and nestlings
usually fledge about 9 days post-hatching (Eckerle and Thompson 2001).
Yellow Warbler
Yellow warbler is a California species of special concern, a Partners in Flight
priority bird species, and a San Bernardino National Forest sensitive species.
Additionally, YWAR is an Audubon Society special concern species (Dudek &
Associates 2003). YWAR breeds within the Plan Area and typically inhabits lowland and
foothill open-canopy riparian woodland (Garrett and Dunn 1981). Objective 3 for the
species requires successful YWAR reproduction in ≥ 75% of the 9 YWAR Core Areas
identified in the Plan, to be documented at least once every 5 years (Dudek & Associates
2003). The following are the Core Areas identified in the YWAR species account:
Murrieta Creek, Prado Basin/Santa Ana River, San Bernardino National Forest, San
Timoteo Canyon, Temecula Creek, Temescal Wash/Alberhill Creek, Vail Lake, Wasson
Canyon, and Wilson Valley (Figure 5).
The breeding season for YWAR in western Riverside County begins in mid-April
and ends in early August, with a peak in nesting activity in June (Harrison 1978). Nests
are usually 0.6–5 m above ground and found most often in willows, alders (Alnus spp.),
and cottonwoods (Populus spp.) (Brown and Trosset 1989). Clutch sizes average 4 eggs,
which are typically incubated for 11 days, and nestlings usually fledge about 9 days posthatching (Lowther et al 1999).

METHODS
Field Personnel
All field personnel were trained in identification of the 5 target species and other
regionally common and habitat-specific bird species, and demonstrated proficiency at
both visual and aural identification of target species. All personnel demonstrated
competence with nest searching techniques before field surveys commenced. Personnel
conducting nest searching surveys in 2008 were:
•
•
•
•
•
•
•
•
•
•
•
•

Nick Peterson, Avian Program Lead (CA Department of Fish and Game)
Masanori Abe (Regional Conservation Authority)
Amanda Breon (Regional Conservation Authority)
Conan Guard (Regional Conservation Authority)
Lynn Miller (Regional Conservation Authority)
Bob Packard (Regional Conservation Authority)
Lee Ripma (Regional Conservation Authority)
Matt Talluto (Regional Conservation Authority)
Carol Thompson (Regional Conservation Authority)
Joe Veverka (Regional Conservation Authority)
Laura Weisel (Regional Conservation Authority)
Nate Zalik (Regional Conservation Authority)
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Figure 5. YWAR core areas and nest locations in 2008.
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Nesting data were obtained from 3 additional biologists who were not employed
by the Monitoring Program, but worked in locations within the Plan Area to which our
personnel did not have access. These biologists were Melody Aimar (Santa Ana
Watershed Association; “SAWA”), Sasha Auer (Center for Natural Lands Management;
“CNLM”), and Jim Pike (Orange County Water District; “OCWD”).
Study Site Selection
Core Areas for all species were defined in an ArcGIS (version 9.2) map of
accessible lands within the Plan Area. CAGN Core Areas were then entirely overlaid
with a grid consisting of 250,000 m2 (500 m × 500 m) cells, and each cell was assigned a
unique identification number by ArcGIS. Within each cell, ideal habitat for CAGN (i.e.,
coastal sage scrub and chaparral; Dudek & Associates 2003) was identified so nest
searchers would know where to focus their effort. Within the Core Areas of the riparian
nesting species, (LBVI, SWFL, YWAR, YBCH), stream segments and other areas
containing riparian habitat were entirely overlaid with 250-m wide discs (49,087 m2). The
central point of each disc was either on a streambed or centrally located within the
riparian habitat. As with the cells in CAGN habitat, each disc was assigned a unique
identification number by ArcGIS, and the ideal habitat within the disc (e.g., riparian
scrub; Dudek & Associates 2003) was identified.
Survey Methods
Initial nest searches were focused near sightings from targeted riparian point
counts conducted Spring 2006–2007 or coastal sage scrub (CSS) transects conducted Fall
2006 and Spring 2007. After all incidental sighting locations from 2006–2007 were
visited, observers began systematically searching appropriate habitat within the disc or
cell to which they were randomly assigned. While searching, observers attempted to
locate adults of the target species, either visually or aurally, and then determined whether
the located adults were paired and had an active nest.
If a potentially active nest was located, the observer marked a reference point
approximately 10 m from the nest using a handheld GPS. Next, the observer sought to
determine the stage of the nesting activity (i.e., construction, pre-laying, laying,
incubation, nestling, or abandoned/failed). If the nest was at or below the observer’s eye
level, the observer attempted to look into the nest while avoiding contact with the
substrate in which the nest was located, thereby minimizing damage to the nest and its
surroundings, as well as the amount of scent left behind by the observer. The contents of
nests were never touched by observers. If the nest was above the observer’s eye level, a
telescopic mechanic’s mirror, attached to an extendable painter’s pole, was used to
observe the nest contents. If maneuvering the mirror above the nest was not possible
without damaging the nest, observers attempted to determine the nest stage and status
from the behavior of the adults.
After a nest was known to be active, follow-up visits were made. If a nest was
determined to be in the construction phase, a follow-up visit occurred 7–10 days later.
Western Riverside County MSHCP
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This time period minimized stress on the adults and lessened the likelihood that they
might abandon the nest. Nests were visited more frequently (i.e., once every 3–4 days)
after eggs had been laid. During follow-up visits, nests were not approached to ≤ 5 m
unless there was evidence that the nest had already fledged, failed, or was abandoned
(e.g., adults were not present or scolding the observer). From 5–10 m away, observers
were usually able to see into the nest with close-focus binoculars and get a general idea of
whether eggs or nestlings were present. Nests were monitored until fledging or failure
occurred. Following successful fledging of a target species in a Core Area, no additional
searching for new nests of that species occurred in that area; however, observers
continued monitoring nests within the area that were located prior to the fledging of the
first nest. Survey methods used in 2008 are detailed in the Western Riverside County
MSHCP Surveying Protocol for Passerine Nest Searching (Appendices A–C).
Data Analysis
For each nest, we recorded the date the nest was found, estimated fledge date, and
the status of the nest on each visit. We analyzed these data using the nest survival module
in program MARK (White and Burnham 1999), which produces a maximum likelihoodbased estimator of mean daily nest survival.

RESULTS
Nest Success
Coastal California Gnatcatcher
In 2008, we found 27 CAGN nests distributed among all 9 Core Areas (Figure 1).
Of these 27 nests, 3 were never observed to be active, 2 had unknown fates, and 22 were
active with known outcomes. We observed ≥ 1 CAGN fledgling in association with 5 of
those 22 (22.3%) nests, with 9 nests failing due to unknown causes and 8 failing due to
predation (Table 1). We calculated a daily nest survival probability of 0.926 (95% CI:
0.883–0.945), implying a nest success rate of 12.7% assuming an average of 27 days
from the initiation of incubation until fledging (Atwood and Bontrager 2001). We also
observed 8 CAGN family groups including ≥1 fledgling without locating the nests that
produced those fledglings; one such family group was observed in the Wilson Valley
Core Area by Sasha Auer (CNLM). We observed ≥1 fledgling in 89% of CAGN Core
Areas, which included all Core Areas except the North Peak Conservation Bank.
Least Bell’s Vireo
We found 30 LBVI nests distributed among 6 of the 8 (75%) Core Areas (Figure
2). Of these 30 nests, 8 were never observed to be active, 3 had unknown fates, and 19
were active with known outcomes. We observed ≥ 1 LBVI fledgling in association with 8
of those 19 (42.1%) nests, with 5 nests failing due to brown-headed cowbird (Molothrus
ater; “BHCO”) parasitism, 1 failing from an unknown cause, and 5 failing due to
predation (Table 1). Three successful nests were reported by Melody Aimar (SAWA) in
the San Timoteo Canyon Core Area, and an additional 1 was reported by Jim Pike
Western Riverside County MSHCP
Biological Monitoring Program
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Table 1. Core Areas Containing Nests/Fledglings of Covered Species in 2008. Shaded cells
indicate Core Areas for each species.
CORE AREA
Alberhill

CAGNa
S

Hogbacks/Murrieta Hot Springs

S

Lake Mathews/Estelle Mountain

S

Lake Skinner/Diamond Valley Lake

S

YBCH

YWAR

WIFL

None

None

S

S

S
NSb

Murrieta Creek
North Peak Conservation Bank

LBVI

NS
S

Prado Basin/Santa Ana River
Quail Valley/Kabian Park

S

Railroad Canyon/Sedco Hills

S

S

S

San Bernardino National Forest
San Timoteo Canyon

S

S

S

None

Temecula Creek

S

S

S

None

Temescal Wash/Alberhill Creek

S

NS

S

None

None

None

None

None

Vail Lake
Wasson Canyon

S

NS

Wilson Valley

S

None

TOTALS

8

5

None
3

5

1

a

S = Core with ≥ 1 successful nest in 2008; NS = ≥ 1 nest in 2008, but none successful; None = Did
not contain a nest in 2008.
b
This Core Area contained a successful LBVI nest in 2007; see results for more information.

(OCWD) in the Prado Basin/Santa Ana River Core Area. We calculated a daily nest
survival probability of 0.960 (95% CI: 0.918–0.980). This yields a nest success rate of
36.0%, assuming an average of 25 days from the initiation of incubation until fledging
(Brown 1993).
Southwestern Willow Flycatcher
We observed no nesting WIFL in the Plan Area in 2008. A single WIFL family
group with 3 fledglings was located by Jim Pike (OCWD) in the Prado Basin/Santa Ana
River Core Area (Figure 3).

Western Riverside County MSHCP
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Yellow-breasted Chat
Our observers located 3 YBCH nests and 1 additional set of fledglings in 2008,
distributed among 3 of the 5 (60%) YBCH Core Areas (Table 1, Figure 4). All 3 nests,
including the one reported by Jim Pike (OCWD) in the Prado Basin/Santa Ana River
Core Area, were active, and 2 (66.7%) were ultimately successful. The sole nest failure
was due to predation. Overall, 3 Core Areas produced YBCH fledglings in 2008. We
found too few YBCH nests to perform a nest survival analysis for this species.
Yellow Warbler
In 2008, we found 12 YWAR nests distributed among 6 of the 9 (66.7%) Core
Areas (Figure 5). Of these 12 nests, 2 were never observed to be active and 10 were
active with known outcomes. We observed ≥ 1 YWAR fledgling in association with 3 of
those 10 (30.0%) nests, with 1 nest fledging a BHCO but no YWAR, and 6 nests failing
due to unknown causes (Table 1). One of the successful nests was observed and reported
by Jim Pike (OCWD) in the Prado Basin/Santa Ana River Core Area. We calculated a
daily nest survival probability of 0.946. This yields a nest success rate of 32.9%,
assuming an average of 20 days from the initiation of incubation until fledging (Lowther
et al 1999).
Timing of Nesting
CAGN were the first of our target species to initiate nesting in 2008 (Table 2).
Their nest construction began on 20 March, with the first fledglings were observed on 11
April. YWAR were the latest nesters of our target species in 2008, with construction first
observed 2 May, and fledglings first appearing about 23 May.
Nest Heights and Substrates
We measured the heights of 71 nests in 2008. Mean nest height ranged from 0.594
m for CAGN (n = 26, range = 0.3 m–1.0 m) to 10.3 m for YWAR (n = 12, range = 6 m–
16 m). Of intermediate height were LBVI nests (x̄ = 1.32 m, range = 0.35 m–3.0 m, n =
30) and YBCH nests (x̄ = 0.83 m, range = 0.7 m–1.0 m, n = 3). Overall, the lowest nest
found in 2008 was a CAGN nest 0.3 m off the ground, and the tallest was a YWAR nest
16 m above the ground. Heights for 15 nests found in 2008 were not recorded.
CAGN nests were usually constructed in common chaparral and coastal sage
scrub species: 10 (38.4%) in Eriogonum fasciculatum, 7 (26.9%) in Encelia farinosa, 4
(15.4%) in Salvia apiana, 2 (7.7%) in Artemisia californica, 2 (7.7%) in Keckiella
antirrhinoides, and 1 (3.8%) in an unidentified plant.
Nearly half (n = 14, or 46.7%) of all LBVI nests were constructed in willows,
Salix spp., and 8 (26.7%) were constructed in Baccharis salicifolia. The following each
contained 1 (3.3%) LBVI nest in 2008: an unidentified Asclepias sp., Platanus racemosa,
Populus fremontii, Quercus berberidifolia, Rosa californica, Sambucus mexicana,
Tamarix chinensis, and Vitis girdiana.
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Table 2. Timing of Nesting Stages for Covered Species in 2008.
Species

Construction

Laying
a

Incubation

Nestling

Fledgling

CAGN

20 Mar–21 May

26 Mar

21 Mar–11 Jun

27 Mar–11 Jun

≤ 11 Apr–21 May

LBVI

10 Apr–6 Jun

18 Apr–16 Jun

18 Apr–9 Jun

25 Apr–12 Jun

≤ 8 May–24 Jun

WIFL

No data

No data

No data

No data

≥ 24 Jun

YBCH

No data

No data

12–19 May

No data

≤ 13–23 May

YWAR

2–15 May

No data

9 May–16 Jun

21 May–18 Jun

≤ 23 May–27 Jun

a

We had only 1 observation of a CAGN nest in the laying stage.

All 3 YBCH nests were constructed in different substrates: 1 (33.3%) in an
unidentified Salix sp., 1 (33.3%) in Vitis girdiana, and 1 (33.3%) in a mixture of Vitis
girdiana and Artemisia californica.
Nearly all YWAR nests found in 2008 were constructed in Salix species: 4
(33.3%) in Salix gooddingii, 4 (33.3%) in Salix laevigata, and 3 (25%) in unidentified
Salix spp. The remaining YWAR nest (8.3%) was constructed in Quercus chrysolepis.
Nest Parasitism
BHCO nest parasitism was observed in LBVI and YWAR nests in 2008. Six
LBVI nests were parasitized and all of those ultimately failed: 5 (83.3%) were abandoned
and 1 (16.7%) was depredated. Four (66.7%) of the parasitized nests belonged to 1 LBVI
pair located in the Murrieta Creek Core Area; all of these nesting attempts were within
150 m of one another. The pair’s fourth nest failed sometime between 16 and 23 June,
and there was no indication that the pair attempted a fifth nest. The mean number of
BHCO eggs laid in parasitized LBVI nests was 1.3 (range = 1–2). Based on our
observations, only 1 YWAR nest was parasitized in 2008, and that nest ultimately
fledged a BHCO and no YWAR fledglings.
DISCUSSION
Nest Success
Coastal California Gnatcatcher
Three of the CAGN nests we monitored in 2008 were never observed as active
nests. In all 3 cases, the nests were being constructed on 1 visit, and then were abandoned
prior to the subsequent visit. Because of this, we are unable to assume that the nests were
ever active. The outcome of 2 additional nests was undetermined: in one case, poor data
were collected on the initial visit, and follow-up visits were not scheduled; in the other
instance, incorrect GPS coordinates were recorded on the initial visit, and follow-up visits
failed to re-locate the nest. In each of these instances, the nest was located in a Core Area
that later contained ≥ 1 successful CAGN nest.
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Our naive estimate of CAGN nesting success rate (22.3%) was similar to what
Braden (1999) reported for CAGN nests in western Riverside County (21.1%); however,
naive estimates of nest success tend to be biased high due to nests failing before
observers are able to locate them (Mayfield 1961, 1975), and daily survival rates provide
a less biased estimator. We observed a daily survival probability of 0.926 (95% CI:
0.883–0.945), implying a success rate of 12.7%, although precision was low due to small
sample sizes and irregular monitoring intervals. Furthermore, because we demonstrated
that the species objective had been met relatively early in the season, we conducted little
late-season nest monitoring. This could bias our estimate of nest success, as some authors
have reported reduced success of second broods following successful first broods (e.g.,
Grishaver et al 1998).
Of the 17 CAGN nests that failed in 2008, nearly half (47.1%) did so due to
predation. The remaining nests failed for unknown reasons, a category that could include
predation by snakes or birds, which often leave nests structurally undisturbed following
predation events (Atwood and Bontrager 2001). Other investigators have reported
predation rates of 52.9% and 68% for CAGN nests in Riverside County (Braden 1999;
Braden et al 1997, respectively). If any of our CAGN nests that failed for unknown
reasons were in fact depredated, we would have seen very similar predation numbers to
those reported by Braden (1999) and Braden et al (1997).
Least Bell’s Vireo
LBVI nests/fledglings were not found in 2 of the LBVI Core Areas in 2008. The
portion of the Vail Lake Core Area that we had access to was searched, and no LBVI
were detected. There was a general lack of appropriate habitat in the Wilson Valley Core
Area. We have 1 incidental observation record of LBVI in the Wilson Valley Core Area.
That location was visited, but no LBVI were found.
Eight of the LBVI nests we observed during or after construction never became
active. In all cases, male LBVI were observed building partial or complete nests that were
subsequently abandoned when the nest in which eggs were eventually laid was
constructed. Such “abortive nests” were reported in Kansas by Barlow (1962) as being
abandoned due to heavy rain, territorial conflict, or other reasons. Western Riverside
County did not receive any heavy rain during the 2008 LBVI breeding season, nor were
territorial conflicts reported by our observers (though they could have occurred between
visits to sites). Thus, the reasons for abandoned nests at some of our sites remain
unknown. Finally, 3 additional nests were not followed to completion: 2 were in Core
Areas that already had ≥ 1 successful LBVI nest and our personnel were needed
elsewhere; and 1 could not be found again (this nest was in a Core Area that later
produced a successful LBVI nest).
Our naive estimate of LBVI nest success, 42.1%, is at the low end of the range
(46%–74%) reported by USFWS (1998) for the Plan Area; our daily nest survival
estimate of 0.960 (95% CI: 0.918–0.980) produces a much lower success rate of 36.0%.
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Part of the reason for this may be the sole LBVI pair in the Murrieta Creek Core Area,
which employed nest abandonment (i.e., failure) as an anti-BHCO strategy 4 times in
response to nest parasitism, and ultimately failed to produce a successful nest in 2008.
These 4 instances accounted for most (80%) nest abandonments following BHCO
parasitism and 36.4% (4 of 11) of all LBVI nest failures in our study. Nest abandonment
is the most common anti-BHCO strategy used by LBVI (Brown 1993), but the fact that 1
pair in our study used it 4 times may have disproportionately skewed our overall nest
success rate. Low sample size in our study makes our estimates particularly sensitive to
bias due to sampling error. Predation caused the failure of 5 (26.3%) of our 19 nests in
2008. Franzreb (1989) reported similar predation rates at 4 study sites in California from
1980–1983 (x̄ = 34%, range = 27%–50%), resulting from common avian, mammalian,
and reptilian species, all of which were likely present at sites containing depredated LBVI
nests in our study area.
Yellow-breasted Chat
We found YBCH nests/fledglings in just 3 of the 5 YBCH Core Areas in 2008.
We observed YBCH during 2006–2007 in a fourth Core Area, Temescal Wash/Alberhill
Creek, and although this area contains suitable nesting habitat, no YBCH individuals or
nests were located in 2008. We did not have access to the northern portion of the Vail
Lake Core Area in 2008, and the southern portion of the area did not contain suitable
habitat.
The YBCH nests that we monitored in 2008 had a success rate of 66.7%, which is
substantially higher than the success rates reported by other investigators. This
discrepancy likely resulted from our small sample size (n = 3). Thompson and Nolan
(1973) reported mean nest success rates of chats in Indiana at 22% (range = 0%–39%).
Slightly higher nest success rates were reported in Arkansas by Barber et al (2001),
ranging from 24.0%–36.2%. The only YBCH nest that failed in our study did so because
of predation. Similarly, nearly all (93.6%) of the 47 failed YBCH nests monitored by
Thompson and Nolan (1973) failed due to predation. As a result of such studies, Eckerle
and Thompson (2001) characterize frequency of nest predation in chats as “high.”
Overall, there is a lack of information on YBCH nesting success and causes of failure,
especially in California, but predation and BHCO parasitism (see Nest Parasitism in
Discussion section) were the 2 major causes of nest failure for YBCH in our study.
Yellow Warbler
All YWAR Core Areas were searched in 2008, with the exception of the northern
portion of the Vail Lake Core Area, to which we did not have access. Two nests were
never categorized as active, neither incubation nor food-carrying was ever observed at
either nest.
The naive estimate of nesting success for our YWAR nests (30%) was below the
low end of the range reported by other investigators, and the nest survival estimate of
0.946 (95% CI: 0.918–0.981) produced a very similar estimate of nest success (32.9%).
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The similarity in these estimates does not necessarily imply that few YWAR nests fail in
early stages. Rather, the lack of an observable difference between the naive and nest
survival estimates may be due to the difficulties we encountered in monitoring YWAR
nests. The inability to see directly into the nests meant it was necessary to infer the nest
contents from adult behavior, increasing the error in estimating both nest age and nest
contents and decreasing our ability to forecast an accurate fledge date. The low naive
estimate may similarly be due to limited ability to determine nest contents, although it
may also reflect a genuinely lower observable nest success rate in YWAR.
Campbell et al (2001) reported YWAR nest success of 42% in British Columbia,
Canada, and Lowther et al (1999) reported YWAR nest success of 72% in James Bay,
Canada. Unfortunately, the causes of failure for the YWAR nests that failed in our study
could not be determined. This resulted from the height and inaccessibility of YWAR
nests we found in 2008, which made it impossible for our observers to get a good view of
active nests and their contents. In a study conducted by Cain et al (2006) in the Sierra
Nevada of California, predation accounted for 47% of YWAR nest failures, and slightly
lower predation rates (36.8% of failed nests) were seen in James Bay, Canada, where
exposure to cold (47.4% of failures) caused more YWAR nests to fail (Lowther et al
1999). Exposure probably did not cause any of our YWAR nest failures, but predation
may have caused some of them. Again, since YWAR nests were beyond the reach of our
nest searchers, it was difficult for them to determine why nests failed, even if they were
structurally damaged by a predator.
Timing of Nesting
We first observed a CAGN nest being constructed on 20 March 2008. This
closely matches when Atwood and Bontrager (2001) reported CAGN nests first being
constructed in Los Angeles County, California (x̄ = 16 March). We first observed CAGN
eggs on 26 March, which also closely matches the date for laying initiation reported by
Mock et al (1990; 20 March) and Grishaver et al (1998; late March in southwestern San
Diego County). Lastly, Grishaver et al (1998) reported that most CAGN nests in
southwestern San Diego County were completed (i.e., fledged or failed) by early to midJuly. We did not monitor CAGN nests after late May, so it is not possible to compare the
end of our season to that of Grishaver et al (1998).
Brown (1993) reported that California LBVI tend to lay their first eggs in April,
which matches our results (first egg on 18 April). Fledglings first appeared about 8 May
in our study area in 2008, which is slightly earlier, though negligibly so, than mid-May,
when Brown (1993) reported that California LBVI start fledging young.
Because we only monitored 3 YBCH nests in 2008, we did not have any reliable
data on when their nest stages occurred. We did, however, see a peak in overall YBCH
nesting activity during the month of May. This is 1 month earlier than when Ehrlich et al
(1988) reported peak nesting activity for California chats. As with CAGN, we stopped
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monitoring the productive Core Areas after fledglings were present, so if YBCH nesting
activity peaked after May, we would not have been monitoring it.
Data on when YWAR tend to initiate nest stages are sparse in the literature,
especially with respect to California YWAR. Oberholser (1974) reported that Texas
YWAR laid their first eggs from 17 May–13 July. Despite the fact that Texas is at the
same approximate latitude as southern California, YWAR in our study area began laying
eggs slightly earlier, in early May. Based on when some eggs hatched, though, egg-laying
definitely extended into early June. Our nest searchers stopped searching for new YWAR
nests by mid-June, so we cannot determine whether YWAR eggs were being laid as late
in the season as July.
Nest Heights and Substrates
CAGN nests in our study area tended to be within the height range reported by
Atwood (1990), which was “up to 1.0 m.” This limited height range is probably an
artifact of the short vegetation that is prevalent in CSS habitat and is thus often utilized as
nesting substrates by CAGN. Gnatcatcher nests in San Diego County, CA occurred most
often in Artemisia californica, Eriogonum fasciculatum, Salvia mellifera, and Encelia
californica. Similar species were selected by CAGN in our study area, and this is a
reflection of which species are available as nesting substrates in the local CSS habitat
(Grishaver et al 1998).
LBVI nest heights in our study (x̄ = 1.32 m, range = 0.35 m–3.5 m) were similar
to those observed by other investigators. Dudek & Associates (2003) reported that LBVI
nests tend to be constructed 0.9 m–1.5 m above ground, and Franzreb (1989) observed
that California LBVI tend to construct their nests an average of 0.5 m–1.5 m (range = 0.2
m–8.0 m) above ground. Franzreb (1989) also reported a tendency of LBVI to construct
nests in Salix spp. (56% of nests in her study), which was also the most preferred
substrate for LBVI in our study (46.7% of nests). This is possibly a result of the
prevalence of Salix spp. along riparian habitats within LBVI Core Areas, rather than
LBVI having a preference for Salix over other, more common species in the habitat (e.g.,
Franzreb (1989) reported that LBVI utilized more than 60 species for nest substrates in
her study).
Only 3 YBCH nests were found by our nest searchers in 2008. Those that were
found, however, were similar in above-ground height (x̄ = 0.83 m, range = 0.7 m–1.0 m)
to those reported by Ehrlich et al (1988; range = 0.6 m–2.4 m) and Eckerle and
Thompson (2001; x̄ = 0.5 m–2.5 m). Grinnell and Miller (1944) reported that chats
preferred plants for nesting substrates that form dense thickets and tangles, such as Salix
and Vitis, which is consistent with our results. In fact, vegetation in portions of the Prado
Basin/Santa Ana River Core Area was too thick for our nest searchers to penetrate,
though they noted the presence of “several” singing male chats in relative close proximity
to one another within the dense vegetation.
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YWAR nests in our study area tended to be substantially higher (x̄ = 10.3 m,
range = 6 m–16 m) than those reported by other investigators (x̄ = 0.5 m–2.5 m; Lowther
et al 1999), and even those YWAR nests specifically observed in California (range = 0.6
m–5.0 m; Harrison 1978). The substrate of choice for YWAR in our study area (Salix
spp.), however, matched reports by Dudek & Associates (2003) and Heath (2008), and
even YWAR in Alberta and Ontario showed a tendency to nest in Salix spp. (Lowther et
al 1999). Data are lacking on whether YWAR preferentially select Salix spp. when
constructing nests, or whether Salix tends to be the most dominant canopy species along
riparian habitats throughout this part of the YWAR range and is thus selected most often
for that reason. One of our YWAR nests was located in an area that was dominated by
canyon live oak and California sycamore, and the nest was ultimately constructed in
canyon live oak. Salix was present several hundred meters downstream, but it did not
provide as much canopy cover as the canyon live oak/California sycamore site. This may
indicate that YWAR select for nest sites based on the amount of canopy cover, rather
than the canopy species present.
Nest Parasitism
In 2008, we observed BHCO parasitism in nests of both LBVI and YWAR.
Parasitism by BHCO has also been reported in CAGN and YBCH populations in
California, but we did not observe any during our survey. Braden et al (1997) observed
BHCO nest parasitism in 32% of Riverside County CAGN nests, and these nests were
located in areas in which BHCO trapping/removal was conducted. Some BHCO
trapping/removal is conducted in western Riverside County, which might help to reduce
BHCO parasitism rates (USFWS 1998), but we did not record the presence of traps or
their proximity to our CAGN nest sites. As a result, we cannot attribute the lack of
BHCO nest parasitism to trapping efforts in or near our CAGN Core Areas. More
relevant to our study, though, may be the timing of when BHCO begin parasitizing
CAGN nests in southern California. Braden et al (1997) reported that BHCO parasitism
of CAGN nests in Riverside County typically begins around 5 May (i.e., the first BHCO
eggs are laid then). Most of the CAGN nests we monitored, though, were beyond the
incubation stage by 5 May. This is important because BHCO typically lay their eggs in
host nests during the host’s laying stage or early in the incubation stage (Atwood and
Bontrager 2001). Had we continued monitoring CAGN nests throughout May and June,
we might have observed instances of BHCO nest parasitism.
As previously mentioned, our small sample size of YBCH nests makes it difficult
to draw any reliable conclusions regarding nesting ecology of chats in 2008, and this
includes BHCO parasitism. Throughout their range, YBCH experience much variation in
nest parasitism by BHCO (5%–91% of nests parasitized; Eckerle and Thompson 2001).
Among some investigators, there is disagreement as to whether BHCO parasitism is
significantly detrimental to YBCH productivity. For example, Burhans and Thompson
(1999) reported that YBCH nestlings successfully compete with BHCO nestlings and
usually survive to fledging. Furthermore, daily survival rates of chat nests did not
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significantly differ between parasitized and unparasitized nests. In California, the extent
of BHCO parasitism on chat nests is not well documented (Comrack 2008). Cowbird
trapping at the Prado Basin in Riverside County (part of the Prado Basin/Santa Ana River
Core Area) has probably helped to increase the chat population there, but habitat
restoration and removal of exotic plants at the site has also increased the amount of
suitable habitat available to chats (Comrack 2008).
Six (31.6%) LBVI nests were parasitized in our study area, and all of them
ultimately failed. Similar effects of parasitism on LBVI nests are well documented
throughout California and are actually believed to have “substantially contributed” to the
extirpation of LBVI from northern and central California (Brown 1993). Goldwasser et al
(1980) reported rates of LBVI nest parasitism similar (33%) to ours throughout California
from the late 1920s–1979. The proportion of those nests that failed or fledged BHCO is
not known; in fact, such data are difficult to acquire throughout the range of LBVI
because investigators often remove BHCO eggs from LBVI nests (Brown 1993). Data
that are available suggest that 34%–78% (Nice 1929; Barlow 1962) of LBVI nests fail
when parasitized and a small percentage (e.g., 14.3%; Mumford 1952) produce ≥ 1
BHCO fledgling. Five (83.3%) of the parasitized LBVI nests in our study area were
abandoned early in the nesting period, but even that can still negatively affect the
productivity of the hosts (Brown 1993). This is illustrated by the fact that 1 of our LBVI
pairs attempted 4 nests in 2008, all of which were parasitized and subsequently
abandoned during or before incubation, and to our knowledge they did not attempt a fifth
nest in 2008. One potentially encouraging piece of information is that BHCO trapping
and removal in the Plan Area (specifically at the Prado Basin) appears to correlate with
an increase in LBVI populations: in 1986, 34 LBVI young were produced in the Plan
Area; by 1996, that number increased to 410 (during that same time period, 513–1068
BHCO/year were removed from the Plan Area) (Dudek & Associates 2003). Further
trapping efforts may continue to correlate with increased LBVI productivity, but its effect
on parasitism rates has yet to be seen.
Despite the fact that only 1 (10%) of the YWAR nests in our study area appeared
to be parasitized in 2008, nest parasitism is prevalent throughout the range of YWAR,
stemming largely from the overall abundance of YWAR and their sympatry with BHCO
(Lowther et al 1999). Range-wide (excluding California), YWAR experience a variable
frequency of nest parasitism rates, from a low of 13.9% of nests in Alberta (Lowther et al
1999) to a high of 76.9% of nests in Ontario (Scott and Lemon 1996) (of 12 studies,
overall x̄ = 25.9% of nests; Lowther et al 1999). In the Sierra Nevada of California, nest
parasitism occurred at 36% of YWAR nests (Rothstein et al 1980; Verner and Ritter
1983; Airola 1986). Throughout our study area, as noted earlier, YWAR nests were
inaccessible to our nest searchers, so the only way parasitism was evident was from the
presence of a BHCO fledgling being fed by YWAR adults. Getting access to YWAR
nests is especially important in determining whether parasitism has occurred, because
unlike other species (e.g., LBVI) that employ nest abandonment as an anti-BHCO
strategy (Brown 1993), YWAR have a tendency to build new nest layers on top of BHCO
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eggs, sometimes constructing up to 6 layers within 1 nest (Lowther et al 1999). From the
ground, our nest searchers were unable to determine if YWAR nests had multiple tiers,
thereby potentially overlooking cases of nest parasitism. Short of climbing trees, which
would present a safety hazard, our nest searchers did all they could to record accurate
YWAR nest information, based on adult YWAR behavior. In future YWAR studies, it
may be advantageous for us to employ a remote video system that would allow us to raise
a small fiber optic camera to the nest, and the camera would then transmit its images to a
monitor on the ground. Even this, though, may be impractical with nests that are more
than 8–10 m above ground.
Species Objectives
The objectives for all 5 target species require evidence of successful reproduction,
defined as the presence of at least a single fledgling, within 75% of each species’ Core
Areas. We observed CAGN fledglings in 8 (88.9%) Core Areas, and LBVI fledglings in
6 (75%) Core Areas in 2008, demonstrating that the objectives for these species are being
met. The objectives were not met for the other 3 species; we observed successful nesting
in 1 (16.7%) WIFL Core Area, 3 (60%) YBCH Core Areas, and 5 (55.6%) YWAR Core
Areas.
Due to the extreme scarcity of WIFL during the breeding season during this
survey and during 2006 and 2007 riparian bird surveys, it is highly unlikely that this
species is present and breeding within 75% of its Core Areas. Management action will be
required to meet the species objective for WIFL.
For YWAR and YBCH, we do not have the ability to determine conclusively
whether the species-specific objectives are being met or not. The lack of data to confirm
that species objectives are being met could be due to a lack of sufficient survey effort
(i.e., poor detection of the target species or their nests) or due to an actual absence of
nesting for those species. In our previous surveys, which focused on quantifying
detection probability and presence/absence of covered riparian species in lieu of
collecting reproductive data, we observed detection probabilities ranging from 0.14 (late
in the breeding season) to 0.59 (early in the season) for YWAR, and 0.39 for YBCH, for
a 10-minute stationary survey. We expect detection probabilities for the present survey to
be similar or greater, given the increased intensity of survey effort, longer duration of
searches, and observer mobility. Therefore, it is likely that a lack of observable birds, not
a lack of survey effort, is responsible for these species objective not being met.
Additional conservation or reassessment of the appropriateness of Core Areas for these
species may be necessary in the future. Because YWAR objectives were nearly met, it is
possible that a considerable increase in survey effort may result in demonstration that this
objective is being met. Additionally, it is possible that, in average or poor years, the
objective is not met, as birds breed only in the best sites, but that in good years, the
objective is met due to birds expanding into more marginal habitat.
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Suggestions for future surveys
If future reproductive monitoring is warranted for the species studied here, every
effort should be made to locate enough nests and monitor them frequently enough to
produce precise estimates of nesting success. If possible, these estimates should be
produced individually for each Core Area to determine which areas contribute most to
each species’ reproductive output within the Plan Area. Despite many YBCH
observations during 2006 and 2007 surveys, few nests were located during 2008; thus,
effort should be directed at locating more YBCH nests. Finally, methods should be
developed to effectively monitor YWAR nests. Many of these nests are located high in
vegetation, making it difficult for observers to determine the contents of a nest. Possible
solutions include either more frequent monitoring with intense observation of adults to
indirectly determine nest contents, or direct determination of nest contents using cameras,
mirror poles, or some other method.
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Appendix A. Western Riverside County MSHCP Biological Monitoring
Program Protocol for Passerine Nest Searching and Monitoring March 2008
Goal: Document the reproductive status of selected Covered Species within their
Core Areas. Species to be surveyed include Yellow Warbler (YWAR),
Southwestern Willow Flycatcher (WIFL), Yellow-breasted Chat (YBCH),
California Gnatcatcher (CAGN), and Least Bell’s Vireo (LBVI). Nests of
four additional species will also be monitored if they happen to be found
while searching for the above-mentioned species’ nests. These species are
Northern Goshawk (NOGO), White-tailed Kite (WTKI), Northern Harrier
(NOHA), and Loggerhead Shrike (LOSH).
Objectives: To achieve the above goal(s), nest monitoring of target species
will be conducted. Monitored nests will be found during nest searching surveys or
observed on point and transect counts.
Timing: Nest searching and monitoring will occur during the reproductive period
for each species, beginning in February for CAGN and April for most other species, and
ending in June–August, depending on weather conditions.
Survey Locations: Surveys will be conducted on accessible lands in riparian and
coastal sage scrub (CSS) habitat within the Conservation Area. Only Core Areas for the
above target species will be included in the survey.
Methods:
Nest Searching:
All observers must demonstrate the ability to visually and acoustically identify the
above species before beginning surveys. Observers must pass an exam by correctly
identifying all of the above species and distinguishing them from similar, potentially cooccurring species.
Survey locations will be selected based on data collected during riparian point
counts (Spring 2006–2007) and CSS transects (Fall 2006, Spring 2007). When one of the
target species is detected during a survey, a nest search will be initiated within one week.
If recently recorded observations of the above species are not available early in the
season, initial nest searches may also begin at locations recorded in 2006. Any incidental
observations of the above species within Core Areas will also be investigated. Observers
will be responsible for monitoring 40,000 m2 (i.e., 200 m x 200 m) plots of land that fit
the above criteria and whose location is determined by GIS. As often as possible, each
observer will be solely responsible for observing their plot(s) of land, which will allow
them to become familiar with potential nest sites, best access routes to active nests, etc.
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For each species and within each Core Area, we will monitor enough nests to
ensure a 95% probability of observing at least one successful nest, determined using nest
success rates published in previous studies (Table 1). Once a successful nest is observed
within a particular Core Area, no further monitoring for that species is necessary.
Nest searching techniques will be species-specific rather than habitat-specific. As
a result, searchers should be familiar with the breeding phenologies of each species
studied (See Appendix B for more information). Nest searching will involve a
combination of walking areas where target species have been recently observed, and
patient behavioral observation of birds encountered. The methods for finding nests
outlined by Martin and Geupel (1993) will provide the focus of the efforts of the
Monitoring Program. As most nest searchers will employ a combination of different
techniques to find nests, and since every searcher has their own strengths, there is no
standardized method. See Appendix C for a distilled list of nest searching tips from
Martin and Geupel (1993).
Nest searching can be labor intensive; however, the learning curve rises sharply in
a short amount of time with careful training and practice. Paying special attention to
being alert, familiarity with the habitat(s) being searched, and species-specific breeding
phenologies will also help observers to quickly become efficient at finding nests (Martin
and Geupel 1993). Appropriate training and opportunity for practice will be provided
before the breeding season begins.
Observers will spend approximately one hour at the starting location searching for
the target species. If the species is located, observers will use the techniques outlined in
Appendix C and methods learned in training to identify nest locations. If several points to
be searched lay along the same riparian area or CSS transect, searchers should walk
directly between them (if possible) as a way to saturate the site to be searched. This is
because a bird detected on a count or transect may be at the edge of their territory, outside
the territory, or simply flying overhead to land outside the count or transect area. Nests of
target species do not have to be located within point count radii or transect area; points
and transects are only meant to focus search efforts.
Nests can be found at any stage of the nesting cycle; however, the earlier a nest
can be found, the more accurate any extrapolations for fledging dates will be. Also, for
many species of Passerines, nesting success decreases with each nesting attempt as the
breeding season progresses (Sockman 1997). Therefore, it is important for searchers to be
in the field when mated pairs are establishing territories and before nest construction
begins.
Nest Monitoring:
Once a nest has been located, it will be marked using a handheld GPS unit. The
marked location will be a minimum of 10 m from the nest. This point will be mapped by
hand on the datasheet along with the actual nest location and nearby landmarks. The
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location of the GPS point will also be marked with biodegradable flagging tape. No
markers of any kind will be placed within 10 m of the nest.
On the initial visit to a nest, observers will record behavioral observations of the
adults from a distance. Observers will then approach the nest and record the number of
eggs and hatchlings, approximate age of the hatchlings, approximate distance of the nest
from the ground, and the species of any supporting vegetation. During all nest checks,
care must be taken to minimize physical disturbance to the nest itself and to the structure
of the vegetation surrounding the nest. The nest and nest contents should not be
touched by any observers. To monitor nests that are above eye level, poles with small
mirrors attached will be used to observe nest contents. For nests that are out of range of
the poles, verification of nest status can only be determined by patient observation.
Nests will be approached on subsequent visits only if there is clear evidence that
the nest has been depredated or abandoned, or if an approximate fledging date could not
be determined on the first visit. Observers will attempt to monitor located nests from at
least 10 m away and will only approach within 10 m when absolutely necessary to
determine the current status of the nest. Time spent this close to the nest will be kept to a
minimum to avoid stressing the birds and attracting predators. On subsequent visits,
observers will repeat behavioral observations from a distance, and also record the
presence of any fledglings visible outside the nest.
After a fledging date is estimated, final visits will be made within one day of the
approximate fledging date to determine if a nest has successfully fledged young. Any nest
being checked, if not being looked into directly, must be observed long enough to verify
nest status. Status during construction is obvious because the birds will be gathering and
carrying nesting material. The best indicator that the nest is still in the incubation stage is
that the female, and male depending on species, will remain on the nest except to
periodically forage and stretch, and will be significantly less detectable within the
territory.
Nest searching and monitoring is rather invasive to the host birds. Studies have
shown that nests that have higher frequencies of investigator disturbance have the highest
rates of predation (Sockman 1997). We will attempt to recheck nests as infrequently as
possible, which requires that the fledging date be accurately forecasted. Estimating the
date a nest will fledge is the easiest if the nest is found during the construction or nestling
stages. Intervals between nest checks will most likely decrease as nests approach their
forecasted fledge dates. Data gathered during nest checks can vary widely according to
the questions being examined. For this project, nest contents will only be checked upon
the initial locating of the nest (and possibly a second check). All other subsequent nest
checks will be done at a distance with binoculars or spotting scope. Great care needs to
be taken in approaching the nest from different directions to avoid creating visible trails
and focusing human scent for predators to pick up on.
Equipment:
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Binoculars

Spotting Scope

Pole with mirror attached

Flagging Tape

Handheld GPS Unit

Data Sheets
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Table 1. Approximate Number of Nests Needed to Provide a 95% Probability of
Observing ≥ 1 Successful Nest Per Core Area.
Species
California
Gnatcatcher
Yellow Warbler
Yellow-breasted
Chat
Least Bell's Vireo
Willow Flycatcher

Nest
Success
0.21

Nests required
per Core Area
11

Number of
Core Areas
12

Total Nests
Required
132

0.52
0.45

5
6

7
4

35
24

0.53
0.37

4
7

7
5
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Cain et al. 2003
Rickets and Ritchison
2000
28
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Appendix B. Target Species Breeding Information, Spring 2008
A simple disclaimer should preface the species-specific sections and will
be more applicable to those with no nest searching experience. Avian breeding
phenologies are highly variable both among and within species. As a result, many
specified behaviors, such as nest height or nesting substrate, should only be construed as
approximates or “most likely” scenarios. For example, Yellow-breasted Chat females will
usually lay 3–4 eggs; however, this datum is reported as 1–6 eggs to account for the rare
occasion when there are 1, 2, 5 or 6 eggs laid. People new to nest searching will quickly
learn through observation that while published information on breeding behavior in birds
can be an excellent guide for finding nests, one should not be locked into a strict search
image for any species to negate any bias towards the individuals that do not fit the
profile. Think of it this way: nest searching is a rather obtuse metaphor for life (i.e., the
more you experience it, the better you get at predicting certain things with a high degree
of confidence, but there are always curveballs being tossed your way to keep things
interesting).
California gnatcatcher
The California Gnatcatcher (Polioptila californica; “CAGN”) is a permanent
resident of southern California’s coastal sage scrub habitat (Atwood and Bontrager 2001).
This shrub nester, who tends to build low to the ground (< 1.5 m), was federally listed in
1993 as Endangered due in large part to massive habitat degradation. Nests in Southern
California have a range of 2–5 eggs incubated for a mean of 14 d (Erlich et al. 1988).
CAGN are somewhat divergent in behavior as far as other target species in that the male
selects the nest site and shares in some of the incubation duties. Nest construction has
been recorded as early as 18 Feb, and because of non-migratory status, the CAGN
typically begins breeding earlier than migrants that share breeding habitat (Atwood and
Bontrager 2001). It is also posited that nesting activity coincides with annual winter rains
in Southern California (Atwood and Bontrager 2001). One study by Grishaver et al.
(1998) suggested that during a 4-yr study, CAGN began building nests 8–11 weeks after
the first significant (>12 mm) December rainfall. Despite the elevated status and auxiliary
protections afforded, there is relatively little known as to the ecology of the CAGN.
Least Bell’s vireo
The Least Bell’s vireo (Vireo bellii; “LBVI”), is a Neotropical migrant that has
suffered population declines due to loss of habitat and cowbird parasitism, especially in
the Southwestern U. S., and is federally listed as Endangered. In Southern California,
LBVI eggs are first laid in April (Brown 1993). LBVI prefer to nest low to the ground
(0.5 m–1.5 m, but also up to 8 m), and in the extreme southwest of its range, nesting
habitat is intimately tied to riparian thickets (Erlich et al. 1988). Some researchers
suggests that it is most important for there to be a dense shrub layer 0.5–3.0 m above the
ground to be considered optimal nesting habitat (Brown 1993). The nest itself is
constructed of grasses, plant stems, or skeletonized leaves, and is lined with fine grass,
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tied together with spider silk and often “decorated” on the outside with spider egg cases.
Nests are suspended from lateral, terminal and other small forks in pendulant or
horizontal branches. Also of note is that LBVI nests are usually located along the
periphery of the substrate plant. Both sexes share the incubation of 3–5 (usually 4) eggs
for ~14 d (Erlich et al. 1988, Brown 1993). As with most Passerines, LBVI young are
altricial and nidiculous. Young fledge in 11–14 d and both sexes continue to feed and
brood fledglings. LBVI will also routinely attempt multiple broods per breeding season
(Erlich et al. 1988, Brown 1993).
An excellent behavior for searchers to key in on while looking for LBVI
nests is the highly ritualized behavior that occurs when the sexes switch incubation duty.
When the female is on the nest, the male will sing as he approaches her; females respond
with calls while staying still on nest. The male then lands in the nest tree and continues to
sing several more times, which prompts the female to call and fly from the nest. After a
quick inspection of the eggs, at the edge of the nest, the male then sits in nest. The male
coordinates exchange when he is on the nest by singing and often will appear anxious just
prior to exchange (Brown 1993).
Willow flycatcher
The Willow Flycatcher (Empidonax trailli; “WIFL”) is a Neotropical migrant
whose southwest race (E. t. extimus) breeds in Southern California. Very little is known
about pair formation of this species. Nest building begins in mid- to late May, and the
earliest recorded CA egg was 25 May in the southern Sierra Nevada (Sedgwick 2000).
Nests are built by females while males perche nearby. Nests are low to ground in the
crotch of a small tree or shrub and usually located near water, especially in the arid
regions of Southern California. As with the LBVI, the WIFL often places the nest on the
periphery of substrate plant. Across the entire range of the species, willow shrubs are the
most selected nesting substrate. One investigator showed that 73% of nests (n = 322) in
Southern California were located in Salix spp. (Sedgwick 2000). In Southern California,
nests have also been recorded in coast live oak (Quercus agrifolia) (Sedgwick 2000). The
nest, which is very compact, is constructed of weed stems, grass, bark strips and is lined
with fine grasses, hair, plant down or feathers. The female alone will incubate 3–5 eggs
for 12–14 d and the altricial and nidiculous young will fledge in 12–14 d (Erlich et al.
1988). Both adults feed young, but the male’s brooding efforts are minimal.
WIFL are a frequent cowbird host. In one Southern California study, 63%
of nests were parasitized (n=116). WIFL will not remove a cowbird egg, but may bury
the egg in the nest, or, if early enough in the nesting cycle, may abandon the nest
altogether. In any re-nesting attempts, the nest will be built close to the previous nest,
occasionally on the same branch (Sedgwick 2000).
Yellow-breasted chat
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A Neotropical migrant, the Yellow-breasted Chat (Icteira virens; “YBCH”) nests
low the ground, usually < 2 m, in an open cup nest. Preferred nesting habitat is dense
scrub or brush along streams and the margins of swamps (Erlich et al. 1988). YBCH
arrive on the breeding grounds unpaired, with the males arriving before the females. In
Southern California, YBCH begin showing approximately mid-April (Eckerle and
Thompson 2001). Courtship involves the male engaging in flight displays in front of
female (Erlich et al. 1988). The nest, which is large, though well hidden, is constructed
with grasses, dead leaves, weed stems or strips of bark and lined with roots, hair, fine
grasses and pine needles. Chats seem to prefer a shaded microclimate in the immediate
nest surroundings which is of import to the search image of the nest searcher (Rickets and
Ritchison 2000, Eckerle and Thompson 2001). Females will sit on a clutch of 1–6 eggs
for 11 d and fledge the hatchlings in 8 d. Females do all of brooding but both sexes feed
young.
YBCH are also frequent cowbird hosts in areas where populations are sympatric.
Also of note are the many non-warbler-like characteristics of the chat, which is a member
of Parulidae (i.e., unscaled tarsi, thick bill and the propensity of males to sing at night).
Yellow warbler
The Yellow Warbler (Dendoica petechia; “YWAR”) is a Neotropical migrant that
breeds in the mid-story and canopies of successional scrub habitats. In the western
portion of the U. S., especially the western and southern extremes of range, this warbler
breeds most often in riparian thickets (Erlich et al. 1988). In Southern California, males,
who arrive on breeding territories before females, begin appearing in mid-April to midMay. Courtship lasts for 1–4 d and primarily involves the male aggressively pursuing the
female (Erlich et al. 1988). Once paired, the female can spend up to 4 d building a tight,
compact nest using grasses or weed stalks, and lined with finer materials such as hair or
spider silk. Nest sites are most often in upright forks of trees, shrubs or saplings (Erlich et
al. 1988). In the MSHCP Plan Area, Salix spp. should be focused on when nest searching
for YWAR (certainly not exclusively, however). For 11–12 d, the female will solely
incubate a clutch of 3–6 eggs. Hatchlings, being altricial and nidiculous, are brooded by
the female. Fledging occurs in 9–12 d and both sexes will continue to feed fledglings.
The YWAR is a common host of cowbird eggs. In fact, the YWAR is one
of the 3 most frequently parasitized songbird species on North America (Erlich et al.
1988). In areas where the YWAR is sympatric with the cowbird, studies have shown that
cowbird parasitism has a significant effect on nesting success (Ortega and Ortaga 2000,
Cain et al. 2003). One interesting defense against nest parasitism shown by the YWAR is
to build a new nest cup directly on top of cowbird eggs (and consequently any warbler
eggs), causing the eggs to cool and die (Erlich et al. 1988, Lowther et al. 1999). The
female will then re-lay in the new nest cup.
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Appendix C. ps for Nest Searching (by nesting stage), Spring 2008
Construction:
1. Important to remember that the majority of species are most sensitive to
disturbances, and thus much more likely to abandon a nest during
construction. It is not usually a good idea to try and locate a nest when you
know the pair is still building (unless done from a distance).
2. Females are the ones to watch during this stage; they do the building most of
the time. There are exceptions, but not relevant to species targeted in this
protocol.
3. Look for females carrying nesting material in their beak (dead grass, spider
silk, leaves, hair, fur, small twigs, rootlets, etc.). Remember #1 and sit at a
distance, be patient, and you can observe the female make repeated, and
regular trips to gather material and build with. This is the easiest way to find a
nest (personal opinion) and best time to find a nest.
4. Sit near potential sources of nesting material (e.g., patches of thistle) to try
and pick up on females gathering material. Follow with binoculars (again, best
done at a modest distance to avoid disturbance).
5. Keep in mind that ground-nesters are particularly tricky due to the inherent
vulnerability of their nests. Ground-nesters will often land a short distance
away and walk to the nest to throw off predators.
6. Shrub-nesters can be found by either systematic or random searches, and do
not forget #1.
Egg-laying:
1. Female spends the least amount of time around a nest during this stage,
returning only to lay (usually once a day). She may sit on nest if weather is
particularly harsh.
2. Both sexes tend to look at the nest when they are near it. Sometimes you can
follow their gaze to the nest, or approximate nest location.
3. Copulation often occurs very near the nest, even on the same branch.
4. If you see a female hanging around an area and not feeding, chances are she
has a nest nearby. Watch her closely, especially for #2 or #3 above.
5. Areas in which the above behaviors (egg-laying stage) are observed should be
searched carefully, thoroughly, but quickly. If this does not lead to a nest,
back off (especially if adult is scolding) and continue observations to narrow
down search radius.
Incubation:
1. When males increase frequency of singing, and the female becomes scarce,
incubation has begun. This is why it becomes important to create an accurate
territory map (to precisely relocate pair if female is not available to follow).
2. During incubation females will often travel through the pair’s territory very
alertly, and will flush from nest very quietly. You can hear the female flush,
however, and is an excellent tip to be aware of during random searches.
3. Observe closely any females that appear to be moving fast through a site. This
is often a cue that she is heading back to the nest.
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4. If walking through the site does not produce the female(s) you are looking for,
sit and watch for 20–30 minutes. Females will often leave nest to feed or
stretch in this amount of time.
5. Females often make distinctive chip notes just prior to leaving the nest, and
may continue chip notes while away (sometime called contact calls).
6. Males that are being particularly quiet are likely watching a nest while the
female is away foraging.
7. In some species the male will bring food to the incubating female.
8. If a female acts nervous or jumpy while being followed, such as bouncing or
foraging rapidly, back off and observe. You are likely close to a nest if the
female exhibits this “nest dance.”
9. If a female disappears into a shrub or the undergrowth and does not reappear
within a few minutes she may be on the nest. Search the area methodically
while being alert for the sound or sight of the female flushing off the nest.
10. If, in the species you are currently following, the male does not incubate, and
you follow a female for > 30 min, chances are good that she does not have a
nest.
Nestling Stage:
1. Watch for both adults for food items being carried. Follow bird to locate nest.
This is an excellent observation that makes nest finding relatively easy. Males
are typically less cautious around the nest and are usually easier to follow than
the female.
2. For most species, if a monitored nest fails, you can expect a renesting attempt
(given that it is early enough in the breeding season).
3. Many species will also begin another nesting attempt after successfully
fledging a nest, often while still tending to the first brood.
Remember that we are trying to be as hands-off as possible during nest
searching and monitoring. We need to keep human odors and intrusions to the
smallest degree possible to minimize stressing the birds and attracting predators.
Birds will abandon nests if put under too much stress, even during the nestling
stage. Predators can be curious in nature and will follow strange odors (e.g.,
humans), possibly to nests. Some researchers have even posited that nest searching
has a rather negative intrinsic value in terms of causing nest predation to increase
above background levels. Therefore, we need to remember this always, possibly
above all else, when in the field searching or monitoring.
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