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NOTE TO READER: 

This report is an account of survey activities conducted by the Biological 
Monitoring Program for the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). The MSHCP was permitted in June 2004. The 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, and 
the Wildlife Agencies (i.e., 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. 

Reserve assembly of the MSHCP is ongoing and it is expected to take 20 or more 
years to construct the final Conservation Area. The Conservation Area includes lands 
acquired for conservation under the terms of the MSHCP and other lands that have 
conservation value in the Plan Area (called public or quasi-public lands in the MSHCP). 
In this report, the term “Conservation Area” refers to the Conservation Area as 
understood by the Monitoring Program at the time the surveys were planned and 
conducted. 

We thank and 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 data collection 
activities were conducted in 2011 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. 

While we have made every effort to accurately represent our data and results, it 
should be recognized that data management and analysis are ongoing activities. Any 
reader wishing 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. 

The primary preparer of this report was the 2011 Avian Program Lead, Nicholas 
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. Further information on the MSHCP 
and the RCA can be found at www.wrc-rca.org. 
Contact Information: 
Executive Director    Western Riverside County MSHCP 
Western Riverside County   Monitoring Program Administrator 
Regional Conservation Authority  c/o Adam Malisch 
Riverside Centre Building   4500 Glenwood Drive, Bldg. C 
3403 10th Street, Suite 320   Riverside, CA 92501 
Riverside, CA 92501    Ph: (951) 248-2552 
Ph: (951) 955-9700 
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INTRODUCTION 
Thirteen bird species covered by the Western Riverside County Multiple Species 

Habitat Conservation Plan (MSHCP) primarily inhabit riparian areas. These include: 
Cooper’s hawk (Accipiter cooperii), downy woodpecker (Picoides pubescens), least 
Bell’s vireo (Vireo bellii pusillus), MacGillivray’s warbler (Oporornis tolmiei), Nashville 
warbler (Oreothlypis ruficapilla, formerly Vermivora ruficapilla), sharp-shinned hawk 
(Accipiter striatus), southwestern willow flycatcher (Empidonax traillii extimus), tree 
swallow (Tachycineta bicolor), western yellow-billed cuckoo (Coccyzus americanus 
occidentalis), white-tailed kite (Elanus leucurus), Wilson’s warbler (Cardellina pusilla, 
formerly Wilsonia pusilla), yellow-breasted chat (Icteria virens), and yellow warbler 
(Setophaga petechia brewsteri, formerly Dendroica petechia brewsteri). The Plan Area is 
part of the present or historical breeding range for the following 9 of these Covered 
Species: Cooper’s hawk, downy woodpecker, least Bell’s vireo, southwestern willow 
flycatcher, tree swallow, white-tailed kite, yellow-billed cuckoo, yellow-breasted chat, 
and yellow warbler. The remaining 4 species are found within the Plan Area only during 
migration, with the exception of small, occasional breeding populations, particularly at 
higher elevations. 

The species objectives for vireo, flycatcher, cuckoo, kite, chat, and yellow warbler 
require the demonstration of both use and successful reproduction within 75% of 
specified Core Areas every 3 years (vireo, flycatcher, cuckoo, and kite) or 5 years (chat 
and yellow warbler). Thus, current reporting periods are 2009–2011 and 2007–2011, 
respectively. We surveyed for, and monitored nests of, these 6 species in 2011. 

The Plan specifies Core Areas, but no reproductive objectives, for Cooper’s hawk, 
downy woodpecker, and tree swallow. The objectives for these species require 
demonstrated use of 75% of Core Areas every 8 years (i.e., current reporting period of 
2004–2011). The objective for Cooper’s hawk was met in 2007, so this species was not a 
target species in 2011; however, downy woodpecker and tree swallow were both targeted 
in 2011. 

Four species have objectives that are different from the other riparian species.  
Although Nashville warblers rarely breed in the Plan Area, the Plan specifies 
conservation of 2 Core Areas based on historical and potential breeding locations in the 
San Bernardino National Forest (SBNF). We are also required by the MSHCP to identify 
a third Core Area for Nashville warblers based upon areas used by the species during the 
breeding season. These cores must be shown to be occupied every 8 years to meet the 
objectives for this species. Because MacGillivray’s warbler, sharp-shinned hawk, and 
Wilson’s warbler rarely breed in the Plan Area, no breeding requirement is specified in 
the Plan, nor are any Core Areas identified. For these species, the Plan requires that their 
status and distribution be reported a minimum of once every 8 years, which we will 
accomplish using data from surveys conducted from 2005–2011.  
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Goals and Objectives 
1. Determine the distribution of riparian bird Covered Species to evaluate whether 

species objectives are being met, while also testing the efficacy of our survey 
protocol. 

a. Conduct repeat-visit point-count and point-transect surveys within 
accessible riparian habitat in the Plan Area, documenting all bird species 
detected. 

b. Use Program MARK to model detection probabilities for riparian bird 
Covered Species. 

c. Evaluate the ideal duration of survey periods based upon our detection 
frequencies during each minute of surveys. 

2. Determine whether least Bell’s vireo, southwestern willow flycatcher, western 
yellow-billed cuckoo, white-tailed kite, yellow-breasted chat, and yellow warbler 
are successfully reproducing within their respective Core Areas. 

a. Conduct nest searches when we observe the above target species that have 
a breeding objective. When active nests are found, re-visit the nest 2–3 
days per week, and continue to monitor the status of the nest until fledging 
or failure.  

b. Use Program MARK to calculate daily survival rates for nests. 
 

METHODS 
Survey Design 

Surveys took place along streams and drainages within riparian habitat, including 
riparian woodland, forest, and scrub, as defined by the most current available GIS-based 
vegetation map (CDFG et al. 2005). Such habitat was within the Core Areas for our 
target species, and was also within accessible lands already in conservation. We selected 
survey points randomly using the Hawth’s Tools extension (Beyer 2004) in ArcGIS 
(ESRI 2006), and verified that they were within riparian habitat prior to starting surveys. 

We divided the Core Areas into 2 groups based on how much riparian habitat and 
stream/drainage length was present, and thus how many sampling stations (i.e., point-
transects or point-count locations) they could support. Smaller Core Areas contained 1 
point-count location per 380 m of stream/drainage within riparian habitat (Figure 1). The 
survey points were independent of one another and were a minimum of 250 m apart 
(Norvell et al. 2003, Lee and Marsden 2008). We established 2–17 survey points within 
the 7 smaller Core Areas for a total of 53 survey points. 

Larger Core Areas contained 1 transect per 1181 m of stream/drainage within 
riparian habitat (Figure 1). Each transect consisted of 3 survey points: a central “B” point 
and terminal “A” and “C” points that were exactly 100 m from the “B” point. The 
endpoints of each transect were a minimum of 250 m from endpoints of the next nearest 
transect (Norvell et al. 2003, Lee and Marsden 2008). We established 6–48 transects 
within the 6 larger Core Areas (>6495 m of stream length) for a total of 119 transects. 
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Figure 1. Riparian bird Core Areas and survey locations in 2011.
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Field Methods 

We started the first round of our single-observer riparian surveys on 14 March 
2011, and ended the third round of surveys on 14 July 2011. This time period allowed us 
to potentially find nests for early-season nesting species such as white-tailed kites, and 
late-season nesting species such as willow flycatchers. 

Observers started surveys each day at 15 min after sunrise but no later than 1000 
hrs (any surveys already being conducted at 1000 hrs were completed). Surveys were 
exactly 5 min in duration (Buskirk and McDonald 1995, Lynch 1995) and were 
terminated if precipitation exceeded a light drizzle, the temperature exceeded 35°C, or if 
winds exceeded a 5 on the Beaufort Scale, (i.e., approximately 38 km hr-1). 

Observers began by navigating to their starting survey point using a handheld 
GPS unit. If observers were surveying points that were part of a transect, they began by 
surveying either the “A” or “C” point. After arriving at the survey point, surveyors 
recorded environmental data, including the sky code, ambient noise, and starting 
temperature (Appendix A). In addition, the observer activated an anemometer, which 
recorded maximum and average wind speeds during the survey period. Next, the surveyor 
began the 5-min survey. During this time, the observer recorded the first individual of 
each species observed (Appendix B). The observer recorded information for each 
subsequently-observed individual only if that individual was a Covered Species. This 
allowed us to record data on the detection probability, abundance, and distribution of 
non-covered species within the Plan Area without compromising the ability to detect and 
record Covered Species. For each observation, we recorded the species, using a 4-letter 
code, the time elapsed until observation, the sex, age, and location of the bird, and the 
distance of the bird from the observer, if that could be determined. We measured 
distances using a laser rangefinder. 

At the conclusion of the 5-min survey period, we recorded maximum and average 
wind speeds during the survey period, as well as the ending temperature. We also 
attempted to identify at this time any birds that we initially detected during the survey 
period, but had been unable to identify during the 5-min period. We recorded any birds 
detected between survey points in the “Notes” section of the datasheet. If we identified 
any of those individual birds during a subsequent survey period, we removed the 
observation from the “Notes” section and recorded the necessary information on the 
survey datasheet. 

If an observer detected a target species with a nesting objective, they notified a 
nest searcher upon returning from the field. Nest searchers returned to the site within 1 
week of the observation and attempted to locate an active nest. Nest monitoring 
procedures are detailed in Appendices C, D and E. 

Training 

Field personnel participating in this study demonstrated the ability to identify, 
both visually and aurally, riparian bird species covered by the MSHCP. They also 
demonstrated an understanding of the field methods associated with the study, as well as 
desired methods of searching for and monitoring active nests. 

Western Riverside County MSHCP 
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Personnel studied avian field guides (e.g., Sibley 2003) and computer software 
(e.g., Thayer’s Guide to Birds of North America, v. 3.5) while learning to identify the 
target species. When they felt prepared, personnel took a quiz, administered by the Avian 
Program Lead, consisting of photographs and sound recordings of birds that were likely 
to be encountered during the riparian surveys. Personnel had to correctly identify all 
Covered Species, and could not incorrectly identify non-covered species as covered. 

The Biological Monitoring Program staff is funded either by the Regional 
Conservation Authority (RCA) or the California Department of Fish and Game (DFG). 
The following personnel conducted riparian bird surveys in 2011: 

• Nicholas Peterson (Avian Program Lead, Biological Monitoring Program, 
DFG) 

• Masanori Abe (Biological Monitoring Program, RCA) 
• Melody Aimar (Santa Ana Watershed Association) 
• Giovanni Arechavaleta (Santa Ana Watershed Association) 
• Talula Barbee (Santa Ana Watershed Association) 
• Allyson Beckman (Santa Ana Watershed Association) 
• Jill Coumoutso (Santa Ana Watershed Association) 
• Elizabeth Dionne (Biological Monitoring Program, RCA) 
• Karyn Drennen (Biological Monitoring Program, RCA) 
• Julie Golla (Biological Monitoring Program, DFG) 
• Tara Graham (Biological Monitoring Program, DFG) 
• Jennifer Hoffman (Biological Monitoring Program, RCA) 
• Nicole Housel (Santa Ana Watershed Association) 
• David McMichael (Orange County Water District) 
• Lynn Miller (Biological Monitoring Program, RCA) 
• Robert Packard (Biological Monitoring Program, RCA) 
• Ashley Ragsdale (Biological Monitoring Program, RCA) 
• Jonathan Reinig (Biological Monitoring Program, RCA) 
• Lauren Ross (Biological Monitoring Program, DFG) 

Data Analysis 

We defined individual survey efforts by either the point-count sampling stations 
(within the smaller Core Areas) or the point-transects (within the larger Core Areas). We 
estimated per-visit detection probabilities (p) using a closed-capture occupancy model 
available in Program MARK (White and Burnham 1999, MacKenzie et al. 2006). Next, 
we constructed a candidate set of models that examined the time-varying (i.e., among 
visits) effect on (p), but modeled estimates of use (ψ̂ ) as being constant across visits 
because we assumed a closed population of target species within each of our study areas. 
We eliminated from analysis any surveys that occurred before a target species had arrived 
within the Plan Area because including those surveys in analysis would violate the 
assumption of a closed population. For example, we first detected Least Bell’s Vireo on 
29 March 2011, so we did not include in our detection probability analyses of vireo any 
surveys that we conducted before that date. 

Western Riverside County MSHCP 
Biological Monitoring Program 

5



Riparian Bird Surveys and Nest Monitoring, 2011 

We then ranked models in each candidate set according to Akaike’s Information 
Criterion (AICc) for small samples, calculated Akaike weights (wi), and averaged 
estimates of (p) across the entire candidate set (Burnham and Anderson 2002). We then 
calculated cumulative detection probabilities (P*) across visits (n = 3) according to the 
following formula, where pi is the detection probability on a given visit or shift:  

P* = . ∏
=

−−
3

1

)1(1
i

ip

For each nest, we recorded the date the nest was found, the estimated fledge date, 
and the status of the nest on each visit (Appendix F). We analyzed these data using the 
nest survival module in Program MARK (White and Burnham 1999), which produces a 
maximum likelihood-based estimator of mean daily survival rate (DSR). DSR values, 
when raised exponentially to a power that is equal to the length of a nesting cycle (from 
first egg laid until first chick fledges), return a nest success rate for each target species. 

RESULTS 
Distribution of Target Species within Core Areas 

We detected the following species in ≥75% of their designated Core Areas during 
the current reporting period: Cooper’s hawk, least Bell’s vireo, tree swallow, yellow 
warbler, and yellow-breasted chat (Table 1).  

We failed to detect the following species in ≥75% of their designated Core Areas 
during the current reporting period: downy woodpecker, white-tailed kite, willow 
flycatcher, and yellow-billed cuckoo (Table 1). 

We have detected MacGillivray’s warbler on 19 occasions since 2006, in the 
following general areas (parenthetical dates indicate the most recent detections): Box 
Springs Mountain (2007), Cleveland National Forest (CNF; 2007), Estelle Mountain 
(2007), Johnson Ranch (2007), Lake Perris (2007), Lake Skinner (2006), Potrero (2009), 
SBNF (2008), Santa Ana River (2011), Santa Margarita River (2007), Wasson Canyon 
(2008), and Wilson Valley (2007) (Figure 2). 

We have never detected Nashville warblers near either of the designated Core 
Areas, Lake Fulmor and Pine Cove (Table 1). Our detections of Nashville warblers since 
2005 were in the following general areas (parenthetical dates indicate the most recent 
detections): Agua Tibia (2006), Alberhill (2008), CNF (2007), Iron Springs (2007), Lake 
Skinner/Johnson Ranch (2008), Potrero (2007), Railroad Canyon (2007), SBNF (2011), 
San Jacinto Wildlife Area (SJWA; 2007), San Timoteo Canyon (2007), Santa Rosa 
Plateau (SRP; 2007), and Wilson Valley (2011) (Figure 3). 

We have detected sharp-shinned hawk on 100 occasions since 2006, in the 
following general locations (parenthetical dates indicate the most recent detections): 
Agua Tibia (2009), Badlands (2008), Box Springs Mountain/Sycamore Canyon Regional 
Park (2009), Cahuilla Mountain (2007), CNF (2011), Collier Marsh (2010), Estelle 
Mountain (2011), Iron Springs/Tule Valley (2009), Kabian Park/North Peak/Steele Peak 
(2008), Lake Mathews (2011), Lake Perris/SJWA/Mystic Lake (2011), Lake 
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Table 1. Summary of most recent detections of 10 target species across all Core Areas. Shading indicates designated Core Area for each species. Parenthetical 
dates indicate detections that occurred prior to the current reporting period and do not count toward meeting the objective in 2011. Four-letter species codes 
indicate Cooper’s hawk (COHA), downy woodpecker (DOWO), least Bell’s vireo (LBVI), tree swallow (TRES), white-tailed kite (WTKI), willow flycatcher 
(WIFL), yellow warbler (YWAR), yellow-billed cuckoo (YBCU), and yellow-breasted chat (YBCH). 

 Species with 3-year requirements  
(Reporting period: 2009–2011) 

Species with 5-year requirements  
(Reporting period: 2007–2011) 

Species with 8-year requirements 
(Reporting period: 2004–2011) 

          LBVI WTKI WIFL YBCU YWAR YBCH COHA DOWO NAWA TRES

Small Core Areas (n = 53 point-count stations)         

Alberhill (8) (2008) (2006)      2011 2011 2007 2011   2008 2011

Murrieta Creek (5) 2011 2011   2011  2011 2011    2011 2011

San Timoteo Canyon (17) 2011  2011 (2006)  2011 2011 2011    2011 2007 2007

Temecula Creek (10) 2011 2011   2011 2011 2011 2011  2008 

Temescal Wash/Canyon (2) 2011    2011 2011 2011   

Vail Lake (2)  (2007)     2011  2011 

Wasson Canyon (9) 2011 (2005)   2007 2011  (2006) 2011 2007 2011 

Large Core Areas (n = 119 point-transects)          

Lake Mathews/Estelle Mountain (17) 2011 2011        2011 2011 2011 2011 2011

Lake Perris/Mystic Lake (6) 2011 2011         2011 2011 2011 2011 2007 2011

Lake Skinner/Diamond Valley Lake (10) 2011 2011        (2007) 2011 2011 2011 2011 2008 2011 

Prado Basin/Santa Ana River (27) 2011 2011 2011 2011 2011 2011 2011 2011  2011 

San Bernardino National Forest (48) (2006) 2008 2011  2011  2011  2011 20111 2011 

Wilson Valley (11) 2010 (2006)   2011  2011 2011 2007 

Cleveland National Forest (no 2011 surveys) (2007)  2011  2011  2010    2006 2007 2007

% of Core Areas in which we detected species 
during the reporting period 88          60 17 20 89 80 100 60 0 100

1Core Areas for Nashville warblers are restricted to 2 specific locations within the SBNF: Lake Fulmor and Pine Cove. We have never detected the species near either of those locations.
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Figure 2. MacGillivray's warbler detections, 2006-2011.
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Skinner/Diamond Valley Lake/Johnson Ranch/El Sol (2010), Potrero (2010), SBNF 
(2011), San Timoteo Canyon (2009), Santa Ana River (2011), SRP (2008), and Wilson 
Valley (2011) (Figure 4). 

We detected Wilson’s warblers in the San Jacinto Mountain and Santa Ana 
Mountain Bioregions in 2011. We have never detected the species in the San Bernardino 
Mountain Bioregion. We have detected the species in the following general locations 
since 2005 (parenthetical dates are most recent detections): Agua Tibia (2006), Alberhill 
(2011), Badlands (2006), Box Springs Mountain/Pigeon Pass/Sycamore Canyon Regional 
Park (2007), CNF (2011), Estelle (2011), Iron Springs (2007), Lake Perris/San Jacinto 
WA/Mystic Lake (2011), Lake Skinner/Diamond Valley Lake/Johnson Ranch (2011), 
Lakeview Mountains (2011), Motte-Rimrock (2007), Murrieta area (2008), Potrero 
(2007), San Timoteo Canyon (2008), Santa Ana River (2011), Santa Margarita River 
(2007), SRP (2007), Temecula Creek (2011), Warm Springs (2007), Wasson Canyon 
(2011), and Wilson Valley/Reed Valley (2011) (Figure 5). 

Detection Probability Analysis 

We had too few detections during surveys to analyze detection probabilities for 
Cooper’s hawk (n = 14 detections), downy woodpecker (n = 18), MacGillivray’s warbler 
(n = 0), Nashville warbler (n = 2), sharp-shinned hawk (n = 0), white-tailed kite (n = 10), 
willow flycatcher (n = 4), Wilson’s warbler (n = 9), and yellow-billed cuckoo (n = 0). For 
the remaining target species, we had an adequate number of detections (n ≥ 20) for 
analyses. We detected a total of 143 bird species during our 2011 surveys, including 22 
(49%) of 45 species covered by the MSHCP (Appendix G). 

Least Bell’s Vireo 

We detected vireo frequently enough in the Lake Perris/Mystic Lake, Lake 
Skinner/Diamond Valley Lake, and Prado Basin/Santa Ana River Core Areas to conduct 
detection probability analyses on our point-transects. We included the non-core area of 
Lake Perris/Mystic Lake in our analyses because we detected vireo within that location as 
well. When analyzing our ability to detect vireo along transects and among the 3 survey 
rounds, Program MARK identified the p(t) (wi = 0.60), p(g) (wi = 0.31), and p(.) (wi = 
0.09) models as the best-fit models. We averaged these models to determine detection 
probabilities [per-visit (p) and cumulative (P*)] for vireo by Core Area and across survey 
rounds (Table 2). 

We detected vireo frequently enough within the San Timoteo Canyon, Temecula 
Creek, Temescal Wash/Alberhill Creek, and Wasson Canyon Core Areas to conduct 
detection probability analyses on our point-counts. We included the non-core area of 
Wasson Canyon in our analyses because we detected vireo within that location as well. 
When analyzing our ability to detect vireo at point-counts and among the 3 survey 
rounds, Program MARK identified the p(t) (wi = 0.43), p(g) (wi = 0.33), and p(.) (wi = 
0.24) models as the best-fit models. We averaged these models to determine detection 
probabilities [daily, or per-visit (p), and cumulative (P*)] for vireo by Core Area and 
across survey rounds (Table 2). 

Western Riverside County MSHCP 
Biological Monitoring Program 

10



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

#*

#*

#*

#*

#*

#*

#*

#*#*

#*

#*

#*

#*

#*#*#*

#*#*

§̈¦215

ÄÄ243

ÄÄ371

§̈¦15

§̈¦10

§̈¦15

ÄÄ79

ÄÄ74

ÄÄ60

ÄÄ79

ÄÄ60

ÄÄ71

ÄÄ79

ÄÄ74

ÄÄ91

§̈¦215

§̈¦15

ÄÄ74

§̈¦15

§̈¦215
RIVERSIDE

MENIFEE

CORONA

PERRIS

HEMET

TEMECULA

MURRIETA

MORENO VALLEY

LAKE ELSINORE

BEAUMONT

BANNING

WILDOMAR

SAN JACINTO

CALIMESA

NORCO

EASTVALE

CANYON LAKE

Figure 4. Sharp-shinned hawk detections, 2006-2011.

Date: 25 March 2012
UTM Nad 83 Zone 11
Contact: Nicholas Peterson
MSHCP Biological Monitoring Program

Legend
#* Riparian Survey Detections 2006-2007
!( Incidental Detections 2006- 2010
!( Incidental Detections in 2011

I
0 10

Miles

0 5 10 15 202.5
km

Legend
Highways
Water Bodies
Existing Conservation Land
Cities



!(!(!(

!(

!( !(

!(!(

!(!(!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(!(

!(

!(
!(
!(

!(

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

!(!(

!(

!(
!(

!(

!(

!(
!(

!(!(
!(

!(

!(!(!(

!(!(

!(!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(
!(

!(

!(!(

!(

!( !(!(!(

!(!(

!(

!(!(

!(

!(

!(

!(

#*

#*

#*#*

#*

#*

#* #*

#*

#*

#*
#*#*#*#*

#*

#*#*#*

#*#*#*#*#*#* #*

#*#*

#*

#*

#*#*

#*
#*

#*#*

#*#*

#*

#*

#*

#*
#*

#*
#*#*

#*

#*
#*#*#*#*

#*

#*#*

#*

#*#*#*#*

#*

#*#*

#*
#*

#*#*

#*

#*

#*

#*

#*

#*#*

#*

#*

#*

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

#*

#*

#*

#*
#*#*

#*

§̈¦215

ÄÄ243

ÄÄ371

§̈¦15

§̈¦10

§̈¦15

ÄÄ79

ÄÄ74

ÄÄ60

ÄÄ79

ÄÄ60

ÄÄ71

ÄÄ79

ÄÄ74

ÄÄ91

§̈¦215

§̈¦15

ÄÄ74

§̈¦15

§̈¦215
RIVERSIDE

MENIFEE

CORONA

PERRIS

HEMET

TEMECULA

MURRIETA

MORENO VALLEY

LAKE ELSINORE

BEAUMONT

BANNING

WILDOMAR

SAN JACINTO

CALIMESA

NORCO

EASTVALE

CANYON LAKE

Figure 5. Conserved land within bioregions identified by the MSHCP for Wilson's warbler, and detections, 2005-2011.

Date: 25 March 2012
UTM Nad 83 Zone 11
Contact: Nicholas Peterson
MSHCP Biological Monitoring Program

Legend
#* Riparian Survey Detections 2006-2007
#* Riparian Survey Detections in 2011
!( Incidental Detections 2005- 2010
!( Incidental Detections in 2011

San Bernardino Mountains
San Jacinto Mountains
Santa Ana Mountains

I
0 10

Miles

0 5 10 15 202.5
km

Legend
Highways
Water Bodies
Existing Conservation Land
Cities



Riparian Bird Surveys and Nest Monitoring, 2011 
 

Table 2. Detection probabilities for least Bell’s vireo across 3 survey rounds. 

 Round 1  
Estimate (p) 

Round 2  
Estimate (p) 

Round 3  
Estimate (p) 

Cumulative 
 (P*) ± SE 

Small Core Areas (Point-counts)     
San Timoteo Canyon 0.42 0.62 0.54 0.90 ± 0.10 
Temecula Creek 0.27 0.47 0.39 0.76 ± 0.27 
Temescal Wash/Alberhill Creek 0.30 0.50 0.42 0.80 ± 0.24 
Wasson Canyon 0.27 0.47 0.39 0.77 ± 0.26 

Large Core Areas (Point-transects)     
Lake Perris/Mystic Lake 0.44 0.69 0.57 0.92 ± 0.17 
Lake Skinner/Diamond Valley Lake 0.43 0.67 0.56 0.92 ± 0.19 
Prado Basin/Santa Ana River 0.62 0.87 0.75 0.99 ± 0.02 

 

Tree Swallow 

We detected tree swallows frequently enough in the Prado Basin/Santa Ana River 
Core Area to conduct detection probability analyses on our point-transects. In addition, 
we included the non-core areas of Lake Mathews/Estelle Mountain, Lake Perris/Mystic 
Lake, and SBNF in our analyses because we had several swallow detections within those 
locations. We excluded Lake Skinner/Diamond Valley Lake and Wilson Valley from 
analyses because we did not detect swallows within those locations. When analyzing our 
ability to detect swallows along transects and among the 3 survey rounds, Program 
MARK identified the p(g) (wi = 1.00) model as the best-fit model. Per-visit detection 
probabilities (p) for swallows ranged from 0.03–0.74, and cumulative detection 
probabilities (P*) across 3 survey rounds ranged from 0.09–0.98 (Table 3).  

We detected swallows frequently enough within the Vail Lake Core Area to 
conduct detection probability analyses on our point-counts. We included the non-Core 
Area of Alberhill in our analyses because we detected swallows within that location as 
well. We excluded from analyses the Wasson Canyon and Temecula Creek Core Areas 
because we did not detect swallows within those locations. When analyzing our ability to 
detect swallows at point-counts and among the 3 survey rounds, Program MARK 

 

Table 3. Detection probabilities for tree swallow for each visit (p) and across 3 survey rounds (P*). 

 Estimate (p) Cumulative  
(P*) ± SE 

Small Core Areas (Point-counts)   
Alberhill 0.06 0.17 ± 0.12 
Vail Lake 0.09 0.25 ± 0.24 

Large Core Areas (Point-transects)   
Lake Mathews/Estelle Mountain 0.03 0.09 ± 0.09 
Lake Perris/Mystic Lake 0.74 0.98 ± 0.03 
Prado Basin/Santa Ana River 0.18 0.45 ± 0.16 
San Bernardino NF 0.03 0.10 ± 0.06 
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identified the p(.) (wi = 0.75) and p(g) (wi = 0.25) models as the best-fit models. We 
averaged these models to determine detection probabilities [daily, or per-visit (p), and 
cumulative (P*)] for swallows by Core Area (Table 3). 

Yellow Warbler 

We detected yellow warblers frequently enough in the Prado Basin/Santa Ana 
River and SBNF Core Areas to conduct detection probability analyses on our point-
transects. In addition, we included the non-core areas of Lake Mathews/Estelle Mountain, 
Lake Perris/Mystic Lake, and Lake Skinner/Diamond Valley Lake in our analyses 
because we had several warbler detections within those locations. When analyzing our 
ability to detect warblers along transects and among the 3 survey rounds, Program 
MARK identified the p(g) (wi = 1.00) model as the best-fit model. Per-visit detection 
probabilities (p) for warblers ranged from 0.07–0.96, and cumulative detection 
probabilities (P*) across three survey rounds ranged from 0.19–1.00 (Table 4). 

Table 4. Detection probabilities for yellow warbler for each visit (p) and across 3 survey rounds (P*). 

 Estimate (p) Cumulative  
(P*) ± SE 

Small Core Areas (Point-counts)   
Alberhill 0.26 0.60 ± 0.16 
Murrieta Creek 0.46 0.84 ± 0.15 
San Timoteo Canyon 0.72 0.98 ± 0.02 
Temecula Creek 0.10 0.27 ± 0.17 
Temescal Canyon/Alberhill Creek 0.17 0.42 ± 0.32 

Large Core Areas (Point-transects)   
Lake Mathews/Estelle Mountain 0.07 0.20 ± 0.10 
Lake Perris/Mystic Lake 0.38 0.77 ± 0.15 
Lake Skinner/Diamond Valley Lake 0.24 0.56 ± 0.16 
Prado Basin/Santa Ana River 0.96 1.00 ± 0.00 
San Bernardino NF 0.07 0.19 ± 0.06 

 

We detected yellow warblers frequently enough within the Murrieta Creek, San 
Timoteo Canyon, Temecula Creek, and Temescal Creek/Alberhill Creek Core Areas to 
conduct detection probability analyses on our point-counts. In addition, we included the 
non-core area of Alberhill in our analyses because we had several warbler detections 
within that location, and it is geographically distinct from the Temescal Canyon/Alberhill 
Creek Core Area for yellow warblers as defined by the MSHCP. When analyzing our 
ability to detect warblers at point-counts and among the 3 survey rounds, Program 
MARK identified the p(g) (wi = 0.99) model as the best-fit model. Per-visit detection 
probabilities (p) for warblers ranged from 0.10–0.72, and cumulative detection 
probabilities (P*) across three survey rounds ranged from 0.27–0.98 (Table 4). 

Yellow-breasted Chat 

We detected yellow-breasted chats frequently enough in the Prado Basin/Santa 
Ana River Core Area to conduct detection probability analyses on our point-transects. In 
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addition, we included the non-core areas of Lake Mathews/Estelle Mountain and Lake 
Skinner/Diamond Valley Lake in our analyses because we had several chat detections 
within those locations. When analyzing our ability to detect chats along any transect and 
among the 3 survey rounds, Program MARK identified the p(g) (wi = 1.00) model as the 
best-fit model. Per-visit detection probabilities (p) for chats ranged from 0.05–0.68, and 
cumulative detection probabilities (P*) across 3 survey rounds ranged from 0.13–0.97 
(Table 5). 

Table 5. Detection probabilities for yellow-breasted chat for each visit (p) and across 3 survey rounds (P*) 
along point-transects. 

 Estimate (p) Cumulative  
(P*) ± SE 

Small Core Areas (Point-counts)   
Murrieta Creek 0.61 0.94 ± 0.13 
San Timoteo Canyon 0.89 0.99 ± 0.01 
Temecula Creek 0.32 0.69 ± 0.28 

Large Core Areas (Point-transects)   
Lake Mathews/Estelle Mountain 0.05 0.13 ± 0.09 
Lake Skinner/Diamond Valley Lake 0.05 0.14 ± 0.13 
Prado Basin/Santa Ana River 0.68 0.97 ± 0.02 

 

We detected chats frequently enough within the San Timoteo Canyon and 
Temecula Creek Core Areas to conduct detection probability analyses on our point-
counts. In addition, we included the non-Core Area of Murrieta Creek in our analyses 
because we had several chat detections within that location. When analyzing our ability 
to detect chats at point-counts and among the 3 survey rounds, Program MARK identified 
the p(g) (wi = 0.78) and p(.) (wi = 0.22) models as the best-fit models. We averaged these 
models to determine detection probabilities [daily, or per-visit (p), and cumulative (P*)] 
for chats by Core Area (Table 5). 

Nest Monitoring 

Least Bell’s Vireo 

We found evidence of 22 nesting attempts by least Bell’s vireo in 2011 in 6 (75%) 
Core Areas and observed vireo fledglings in all of those Core Areas as well (Table 6). Of 
the 22 nesting attempts, 12 (54.5%) resulted in fledglings and 8 (36.4%) failed. For the 
remaining 2 (9.1%) attempts, we detected fledglings but never located the nests. Five 
nests contained brown-headed cowbird (Molothrus ater) eggs and all 5 nests eventually 
failed. 

Most vireo constructed their nests in willows in 2011 (n = 9 nests, or 45%), 
including Salix exigua (n = 2), S. lasiolepis (n = 3), S. nigra (n = 2), and unidentified 
Salix (n = 2). The remaining nests were constructed within mule fat (Baccharus spp.) (n = 
5, or 25%), Mexican elderberry (Sambucus mexicana) (n = 3, or 15%), and tamarisk 
(Tamarix spp.) (n = 3, or 15%). Vireo built their nests an average (SD) of 0.9 m (0.3 m) 
above ground (range = 0.4–1.6 m) in 2011. 
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Table 6. Year of most recent successful nesting attempt for 4 target species with nesting requirements.  
Shading indicates designated Core Areas for each species. Willow flycatcher and yellow-billed cuckoo are 
excluded due to lack of nesting attempts; see Results for details. Four-letter species codes indicate least 
Bell’s vireo (LBVI), white-tailed kite (WTKI), yellow warbler (YWAR), and yellow-breasted chat 
(YBCH). 

 Species with 3-year requirements 
(Reporting period: 2009–2011) 

Species with 5-year requirements 
(Reporting period: 2007–2011) 

Core Area LBVI WTKI YWAR YBCH 
Lake Mathews/Estelle Mountain     
Lake Perris/Mystic Lake  2011   
Lake Skinner/Diamond Valley Lake 2011 2011   
Murrieta Creek 2011   2011 
Prado Basin/Santa Ana River 2011 2008 2011 2008 
San Bernardino NF   2011  
San Timoteo Canyon 2011  2008 2008 
Temecula Creek 2011  2011 2008 
Temescal Wash/Canyon 2011  2011  
Vail Lake     
Wasson Canyon     
Wilson Valley     

% of Core Areas in which species 
nested successfully during the 
reporting period 

75 20 56 60 

 

We calculated a DSR for vireo nests of 0.990 (95% CI = 0.969–0.997), implying 
a nest success rate of 74.7%, assuming an average of 29 d from the initiation of egg-
laying until fledging (Kus et al. 2010). We did not have enough data from nest re-visits to 
calculate variations in nest survival by nest stage. DSR values are based upon 15 nests for 
which we had adequate re-visit data for analysis. 

We observed vireo nests in the construction stage from 3 May–15 June, in the 
laying stage from 22 April–30 June, in the incubation stage from 29 April–30 June, and 
in the nestling stage from 9 May–14 July. We first detected fledglings on 17 May. 

White-tailed Kite 

We found evidence of successful nesting attempts by white-tailed kites in 20% of 
their Core Areas in 2011, with 1 set of fledglings in the Lake Perris/Mystic Lake Core 
Area, and a successful nest within the Lake Skinner/Diamond Valley Lake Core Area 
(Table 6). The kite nest that we found in the Lake Skinner/Diamond Valley Core Area 
was constructed within a willow, was approximately 8 m above ground, and contained 
nestlings when we found it. Additionally, there were fledglings perched in the tree next to 
this nest (31 May). We documented a successful nesting attempt by kites within the 
Prado Basin/Santa Ana River Core Area in 2008, but that precedes the current reporting 
period for kites (2009–2011). 

Yellow Warbler 
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We found evidence of 15 nesting attempts by yellow warblers in 2011, distributed 
among 5 Core Areas (Table 6). We observed warbler fledglings in 4 (44%) Core Areas, 
with Murrieta Creek being the Core Area in which all nests we detected ultimately failed. 
We also detected a successful warbler nest in San Timoteo Canyon in 2008, meaning that 
the species has successfully reproduced in 5 (56%) Core Areas during the current 
reporting period (2007–2011). In addition to the nests that we documented within warbler 
Core Areas in 2011, we documented 3 nesting attempts in the following 2 non-core areas: 
Estelle Mountain (n = 1 nesting attempt) and Lake Skinner (n = 2). Of the 15 nesting 
attempts we documented in 2011, 2 (13%) resulted in fledglings and 9 (60%) failed. For 
the remaining 4 (27%) attempts, we either detected fledglings but never located the nests 
(n = 3), or were unable to determine the outcome of the nesting attempt (n = 1). One nest 
contained brown-headed cowbird eggs, and that nest ultimately failed. 

Yellow warblers most often constructed their nests in willows in 2011 (n = 11 
nests, or 92%), including Salix laevigata (n = 1) or Salix spp. (n = 10). The remaining 
substrate used by warblers in 2011 was a mixture of mule fat and rush (Juncus spp.). 
Warblers built their nests an average (SD) of 5.9 m (4.7 m) above ground (range = 2.1–
20.0 m) in 2011. 

We calculated a DSR for warbler nests of 0.955 (95% CI = 0.867–0.986), 
implying a nest success rate of 36%, assuming an average of 22 d from the initiation of 
egg-laying until fledging (Lowther et al. 1999). We did not have enough data from nest 
re-visits to calculate variations in nest survival by nest stage. DSR values are based upon 
5 nests for which we had adequate re-visit data for analysis. 

We observed warbler nests in the construction stage from 5 May–1 June, in the 
laying stage on 23 May (n = 1 nest), in the incubation stage from 24 May–15 June, and in 
the nestling stage from 24 May–8 June. We first detected fledglings on 1 June. 

Yellow-breasted Chat 

We were unable to detect any yellow-breasted chat nests in 2011, although we 
detected successful nesting attempts within 3 (60%) Core Areas in 2008, the last time we 
surveyed for riparian bird species (Table 6).  We detected a set of fledglings along 
Murrieta Creek in 2011, which is not a Core Area for the species. 

Willow Flycatcher and Yellow-billed Cuckoo 

We have never documented successful reproduction by either willow flycatchers 
or yellow-billed cuckoos; however, we have documented unsuccessful nesting attempts 
by flycatchers within the Prado Basin/Santa Ana River (n = 1 in 2008, and n = 2 in 2011) 
and San Timoteo Canyon in 2006 (n = 1). 

Effect of Duration of Survey Period on Detection Rates 

We recorded 10,288 bird detections during our 2011 surveys. Nearly half (n = 
4959, or 48%) of our detections occurred during the first minute of surveys. We detected 
more than two-thirds (n = 6898, or 67%) of birds during the first 2 min; more than 80% 
(n = 8263) during the first 3 min; and more than 90% (n = 9326) during the first 4 min. 
On average, we recorded 4.0 bird detections on our datasheets during the first minute; 1.6 
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during the second minute; 1.1 during the third minute; 0.9 during the fourth minute; and 
0.8 during the fifth minute (Table 7). Thus, we were typically detecting new species 
(non-covered) or new individuals (Covered Species) throughout the first 3 min of our 
surveys. 

Table 7. Overall frequency of new detections per minute during 5-min survey periods, and average number 
of new detections per minute per datasheet. 

Time Period 

No. of new 
detections  

(% of total) 

Cumulative no. of new 
detections  

(cumulative %) 

Mean no. of new detections 
per datasheet 

(n = 1240 datasheets) 

First minute 4959 (48) 4959 (48) 4.0 
Second minute 1939 (19) 6898 (67) 1.6 
Third minute 1365 (13) 8263 (80) 1.1 
Fourth minute 1063 (10) 9326 (91) 0.9 
Fifth minute 962 (9) 10,288 (100) 0.8 
Total 10,288 (100) 10,288 (100) 8.4 
 

DISCUSSION 
Species Objectives 

We detected Cooper’s hawk in 10 (100%) of its Core Areas during the current 
reporting period (2004–2011). These results are a slight improvement over 2007, when 
we detected the species in 90% of Core Areas. We recommend considering Lake 
Perris/Mystic Lake (Existing Core H), Lake Mathews/Estelle Mountain (Existing Core 
C), and Lake Skinner/Diamond Valley Lake (Existing Core J) as replacement Core Areas 
for Cooper’s Hawks if the species objectives are unmet at any point in the future. We 
have detected the species 13, 11, and 5 times within those areas since 2004, respectively, 
and we have detected the species 1–15 times within their designated Core Areas during 
that same period of time. We conclude that the Core Area use objective is being met for 
Cooper’s hawk for the current reporting period. 

We detected downy woodpecker in 3 (60%) of its Core Areas during the current 
reporting period (2004–2011), which fails to meet the 75% minimum threshold 
established by the MSHCP. Though we were unable to demonstrate that the use objective 
for woodpeckers was being met in 2011, we did detect the species in more Core Areas 
than we had through 2007, when we had detected woodpeckers in just 40% of Core 
Areas. The low numbers of woodpecker detections may be a function of low numbers in 
the Conservation Area, low detection probability for the species, or the fact that we have 
limited access to riparian habitat within the Temescal Wash and Vail Lake Core Areas. 
We recommend considering SBNF (Existing Core K) as a replacement Core Area for 
downy woodpecker, based upon the fact that we have detected the species 11 times 
within that area since 2004, which is more often than we have detected the species in any 
designated Core Area except Prado Basin/Santa Ana River. We will continue to record 
incidental observations of downy woodpeckers and will include them as a target species 
during our next round of riparian bird surveys in 2014. 
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We detected least Bell’s vireo in 7 (86%) of its Core Areas during the current 
reporting period (2009–2011). Additionally, we documented successful vireo 
reproduction within 6 (75%) Core Areas in 2011. We have never detected vireo in the 
Vail Lake Core Area, which may be due to limited access to riparian habitat within that 
area (approximately 8 ha currently conserved). Likewise, the Wilson Valley Core Area 
does not currently contain much suitable conserved riparian habitat, and the vireo that we 
detected there in 2010 was likely a migrating individual. We conclude that both the Core 
Area use and reproduction objectives are being met for least Bell’s vireo for the current 
reporting period. 

MacGillivray’s warbler appears to be widely distributed throughout the Plan Area 
during the species’ spring migration period (April–June; Small 1994). We have detected 
the species 19 times since 2006 and none of the detections are geographically clustered 
(Figure 2). As required by the MSHCP, we will continue to monitor and report the 
distribution of the species at least once every 8 years. 

The species objectives for Nashville warbler require use of 3 Core Areas (1 of 
which is still to-be-determined), demonstrated once every 8 years. Although the Plan 
does not specify that warblers must breed in these cores, nor that these cores must be 
occupied during the breeding season, the description of these cores as breeding areas 
implies that these areas should be occupied by warblers throughout the breeding season, 
and that migrating warblers that pass through the areas are not sufficient to demonstrate 
use. 

We have never detected Nashville warblers in either of the 2 established Core 
Areas defined by the MSHCP. Furthermore, we have detected the species just 4 times 
during their breeding season (i.e., late May–late July; Lowther and Williams 2011): twice 
near Lake Skinner, on the same day in 2007; once in Potrero in 2007; and once along San 
Timoteo Canyon in 2007. Because of the lack of any geographical pattern in the breeding 
season detections (Figure 3), and because we have not detected the species during their 
breeding season since 2007, we are unable at this time to suggest a third Core Area for 
the species. We will continue to report on the status and distribution of Nashville 
Warblers at least every 8 years and make the species a target species during future 
riparian bird surveys. 

We have detected sharp-shinned hawks throughout the Plan Area since 2006, with 
clusters of detections along the Santa Ana River, at Potrero, within Lake Perris/Mystic 
Lake/SJWA, and near Lake Skinner (Figure 4). We have detected sharp-shinned hawk 
throughout the year, despite the MSHCP defining sharp-shinned hawk as a mostly 
migrant or wintering species in the Plan Area. We will continue to include sharp-shinned 
hawk as target species during our riparian bird surveys and will report their distribution 
throughout the Plan Area at least once every 8 years. 

We detected tree swallow in 6 (100%) of its Core Areas during the current 
reporting period (2004–2011). The only Core Areas in which we failed to detect 
swallows in 2011 were Temecula Creek and Wilson Valley. We had several survey 
points along Temecula Creek in 2011, and the area contains suitable riparian habitat 
surrounded by open fields. We have detected the species just once within this Core Area, 
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in 2008. At the time of this writing, there is only a small portion of Temecula Creek that 
is conserved and thus accessible to us, and it is possible that swallows are using 
potentially suitable parts of the Core Area that are inaccessible to us. We have detected 
tree swallows in the Wilson Valley Core Area twice, in 2007. We had several riparian 
and coastal sage scrub survey stations in that area in 2011 but were still unable to detect 
the species. There is not much high-quality riparian habitat accessible to us within the 
Wilson Valley Core Area, so efforts should continue to be made to conserve appropriate 
habitat in that vicinity. In addition, we recommend considering the Lake Perris/Mystic 
Lake Core Area (Existing Core H) as a replacement Core Area for swallows, because we 
have detected the species 57 times within that area since 2004. We have not frequently 
detected tree swallows within any other designated Core Area. Overall, we conclude that 
the Core Area use objective is being met for tree swallows for the current reporting 
period. 

We detected white-tailed kite in 6 (60%) of its Core Areas during the current 
reporting period (2009–2011). Additionally, we have detected successful reproduction by 
kites in just 2 (20%) Core Areas: Lake Perris/Mystic Lake and Lake Skinner/Diamond 
Valley Lake, both in 2011. We detected a successful kite nest along the Santa Ana River 
in 2008, which is prior to the current reporting period for kites. We have never detected 
kites in the Wasson Canyon Core Area, likely because there is a lack of suitable 
conserved riparian habitat in that area. Additionally, we have never detected kites in the 
Temescal Wash Core Area, perhaps because we have very limited access to riparian 
habitat within that Core Area. Similarly, we do not have access to much riparian habitat 
within the Vail Lake Core Area, where we last detected kites in 2007. As stated 
previously, there is little high-quality riparian habitat within the Wilson Valley Core 
Area, which may explain why we have not detected kites there since 2006. We 
recommend considering replacing the Wasson Canyon Core Area with San Timoteo 
Canyon (Subunit 3 of The Pass Area Plan) as a Core Area for kites. We have detected the 
species in San Timoteo Canyon 11 times since 2008, which is more often than we have 
detected kites in the designated Core Areas of Lake Mathews/Estelle Mountain, Murrieta 
Creek, Prado Basin/Santa Ana River, Temecula Creek, Temescal Wash, Vail Lake, 
Wasson Canyon, or Wilson Valley during that same time period. We will continue to 
make kites a target species during future riparian bird surveys. 

We detected willow flycatchers in just 1 (17%) Core Area, the Prado Basin/Santa 
Ana River, during the current reporting period (2009–2011). The species is unlikely to 
inhabit portions of the Murrieta Creek, Temecula Creek, Temescal Wash, or Vail Lake 
Core Areas currently in conservation due to an overall lack of appropriate habitat 
structure (Sedgwick 2000). We have detected flycatchers within the San Timoteo Canyon 
Core Area, which may contain suitable breeding habitat, but we have not detected the 
species there since 2006. We recommend considering Lake Perris/Mystic Lake (Existing 
Core H) as a replacement Core Area for flycatchers. We have detected the species twice 
within that area since 2008, which is more often than we have detected flycatchers within 
any of their designated Core Areas during that same time period. The RCA should seek to 
acquire or maintain habitat containing dense willow cover, with willow clumps separated 
by openings (Harris et al. 1987). Additionally, areas should be moist and contain flowing 
water (Grinnell and Miller 1944). 
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We have detected Wilson’s warbler throughout the Plan Area since 2005, 
including within 2 of the 3 Bioregions identified in the MSHCP as places in which 
warbler habitat shall be conserved. There are additional locations in the Plan Area in 
which we have detected Wilson’s warbler more than once, including the Santa Ana 
River, Lake Perris/San Jacinto WA, Potrero, and Lake Skinner (Figure 5). We typically 
detect warblers during their spring migration (April–June; Ammon and Gilbert 1999) 
through the Plan Area. As such, management efforts for the species should seek to 
maintain or provide habitat required by warblers during their migration, including 
deciduous shrub habitats, woodlands, agricultural areas, desert scrub, and montane 
forests. Additionally, areas should contain an understory consisting of riparian shrubs 
(Ammon and Gilbert 1999). 

We detected yellow warbler in 8 (89%) of its Core Areas during the current 
reporting period (2007–2011). Unfortunately, we have detected successful reproduction 
by warblers in just 5 (56%) Core Areas since 2008: Prado Basin/Santa Ana River, SBNF, 
Temecula Creek, and Temescal Canyon/Alberhill Creek in 2011; and San Timoteo 
Canyon in 2008. We have never detected the species in the Vail Lake Core Area, likely 
because of limited access to riparian habitat in that Core Area. We conclude that the Core 
Area use objective has been met for yellow warbler for the current reporting period, but 
the reproductive objective has not yet been met. We will continue to record incidental 
observations of this species and will make warblers one of our target species during 
future riparian bird surveys. 

Yellow-billed cuckoo has only been detected in 1 (20%) Core Area during the 
current reporting period (2009–2011; D. McMichael, Orange County Water District, pers. 
comm.). The single individual was observed in 2011 within the Prado Basin and was 
likely a migrant because it was silent and did not respond to broadcast recordings of 
conspecific vocalizations. Furthermore, the bird was not detected on subsequent checks 
of the area. Cuckoos breeding in California generally prefer tracts of riparian habitat 15–
80 ha in size, including ≥3 ha of closed canopy, with canopy heights of 5–30 m and 
understory vegetation heights of 1–6 m (Laymon and Halterman 1989). We do not have 
access to any such habitat in the Murrieta Creek, Temecula Creek, or Temescal Wash 
Core Areas, though such habitat appears to exist within the Plan Area. The San Timoteo 
Canyon Core Area likely contains suitable cuckoo habitat with respect to its area and 
vegetation height; however, the riparian habitat there tends to be very linear and heavily 
susceptible to edge effect due to the nearby habitat features (e.g., grasslands), which may 
reduce the likelihood of it being used by a species such as cuckoos that requires large 
tracts of habitat. Future acquisition and management of habitat for cuckoos within the 
Plan Area should aim to conserve large blocks of riparian habitat (≥3 ha) that have well-
developed canopies and understories and are within 100 m of a permanent source of 
water (Gaines 1974). We will continue to make cuckoos one of our target species during 
future riparian bird surveys. 

We detected yellow-breasted chat in 4 (80%) of its Core Areas during the current 
reporting period (2007–2011). We did not document any successful reproduction by chats 
in 2011; however, we documented successful nesting attempts by the species in 3 (60%) 
Core Areas in 2008: Prado Basin/Santa Ana River, San Timoteo Canyon, and Temecula 
Creek. We have never detected the species in the Vail Lake Core Area, likely due to the 
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small amount of riparian habitat that is conserved and to which we have access within 
that location. The Lake Mathews/Estelle Mountain (Existing Core C) and Murrieta Creek 
(Subunit 1 of the Southwest Area Plan) areas may be suitable replacement Core Areas for 
chats, pending the results of future riparian surveys. We detected chats in both of these 
areas for the first time in 2011, and the species nested successfully within Murrieta 
Creek. In addition, the Murrieta Creek area abuts the Temecula Creek Core Area and is 
essentially a continuation of habitat found in Temecula Creek. If we continue to find 
evidence of chats using these 2 areas, they should be considered as replacement Core 
Areas, if needed. Continued acquisition and management of chat habitat should focus on 
conserving early successional riparian habitat with well-developed shrub layers and an 
open canopy (Comrack 2008). Areas should also contain vegetation that forms dense 
thickets and tangles (Grinnell and Miller 1944) and is 1–2.4 m tall (Ehrlich et al. 1988), 
which would provide potential nest sites for chats. Finally, areas should have some tall 
riparian trees from which male chats can sing during the breeding season (Dunn and 
Garrett 1997). We conclude that the Core Area use objective has been met for chats for 
the current reporting period, but the reproductive objective has not yet been met. We will 
continue to make chats one of our target species during future riparian bird surveys. 

Detection Probability Analysis 

Least Bell’s Vireo 

Our 2011 results (Table 2) were similar to those reported in 2007, when we had a 
per-visit detection probability (p) of 0.53 and a cumulative detection probability (P*) of 
0.95. Our 2006 results were somewhat lower, with a (p) of 0.30. Additionally, our 
detection probabilities for vireo in 2011 were higher than those reported by Scott et al. 
(2005) for vireo within Hidden Valley, along the Santa Ana River (p = 0.397), and by 
Norvell et al. (2003) for a similar species, Warbling Vireo (Vireo gilvus), in Utah (p = 
0.078–0.342; x̄ = 0.22). Norvell et al. (2003) analyzed their data as point-transects; 
however, their survey points were ≥200 m apart, which was similar to the spacing of our 
independent point-count stations, and at least twice as far apart as the points along our 
point-transect routes. Even so, their average (p) of 0.22 was less than our lowest in 2011 
(0.27), which may have resulted from them studying a different vireo species, or 
surveying in a different kind of riparian habitat. Scott et al. (2005) based their detection 
probability results upon just 1 survey point within Hidden Valley that they surveyed on 8 
occasions in 2001. If that 1 point was in a portion of Hidden Valley that happened to 
contain relatively small numbers of vireo, or vireo that were particularly difficult to 
detect, that could explain their relatively small (p) compared to our data.  

In 2011, we generally had higher detection probabilities for vireo along point-
transect routes versus independent point-count stations. This would be expected, since we 
had 3 survey points along transects as opposed to the point-count stations consisting of 
single points and were thus surveying an effectively larger area when we were on point-
transects. 

Tree Swallow 

Our (p) for tree swallow in 2011 ranged from 0.03–0.74 (P* = 0.09–0.98) along 
point-transects and 0.06–0.09 (P* = 0.17–0.25) at point-count stations (Table 3). These 
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results are similar to our data from 2007, when (p) for tree swallow ranged from 0.05–
0.44 (P* = 0.68). Similarly, Royle (2006) reported a (p) of 0.33 for a population of tree 
swallows. We usually detected swallows while they were flying in flocks near our survey 
points, unlike several other target species within this study that have a tendency to move 
little during a 5-min survey period, and are usually aurally identified by observers. These 
flocks were constantly on the move during the survey period, and the probability of 
detecting them again on subsequent visits was reduced compared to a species such as 
least Bell’s vireo, which moved little during the course of our study after establishing a 
territory. 

The low detection probabilities we observed at Lake Mathews/Estelle Mountain, 
SBNF, Alberhill, and Vail Lake were likely a result of the small number of swallows we 
detected during surveys within those areas (n = 1, 3, 1, and 1 detections, respectively). 
We detected swallows 9 times within the Prado Basin/Santa Ana River Core Area, where 
most survey points were deep within riparian habitat; however, swallows prefer fields, 
marshes, shorelines, and wooded swamps for foraging (Winkler et al. 2011), and were 
thus less likely to be detected consistently from our survey points along the river. 

We had a relatively high detection probability for swallows within the non-
designated Lake Perris/Mystic Lake Core Area, probably due to a couple of habitat-
related reasons. First, our survey points were within strips of riparian habitat that are 
narrow, allowing observers to easily detect foraging swallows in adjacent habitats. 
Second, the adjacent habitats were often those preferred by foraging swallows, namely 
fields and marshes (Winkler et al. 2011). As a result, observers were more likely to detect 
swallows on any given visit within the Core Area, and were also able to see greater 
distances from the survey points, thereby increasing the odds of them seeing flocks of 
foraging tree swallows. When we next survey for tree swallow, we will consider placing 
some survey points on the outer edge of riparian habitat, thereby increasing the likelihood 
of detecting swallows that may be foraging in adjacent open habitat. 

Yellow Warbler 

Our (p) for yellow warbler in 2011 ranged from 0.07–0.96 (P* = 0.19–1.00) along 
point-transects and 0.10–0.72 (P* = 0.27–0.98) at point-count stations (Table 4). These 
results are similar to 2006 (p = 0.32) and 2007 (p = 0.14–0.59, P* = 0.86). Similarly, 
Chandler et al. (2009) reported a wide range of detection probabilities for yellow warbler 
in Massachusetts (p = 0.3–0.7). Norvell et al. (2003) reported somewhat lower detection 
probabilities (p = 0.12–0.34) for warblers in Utah, which they suggested may have 
resulted from changes in observer efficiency over the course of the seven-year study.  

We had the highest (P*) and smallest relative SE (0.00–0.02) in Prado 
Basin/Santa Ana River and San Timoteo Canyon, the Core Areas in which we detected 
warblers >20 times during our 2011 surveys. In the remaining Core Areas, we detected 
warblers just 1–15 times during surveys. Few overall detections combined with few or no 
re-sightings of warblers within those Core Areas produced detection probabilities that 
were relatively low and variable. 

We observed little difference in our detection probabilities for warblers along 
point-transects versus independent point-count stations. This may have resulted from the 
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fact that we detected a relatively larger number of warblers in just 2 Core Areas: one 
consisting of point-transects and the other with point-count stations. We had relatively 
few yellow warbler detections elsewhere, causing our Core Area-level detection 
probabilities to be consistently low, variable, or both. 

Yellow-breasted Chat 

Our (p) for chat was quite variable in 2011 (Table 5), but was not dissimilar to 
results from 2007 (p = 0.39, P* = 0.86). Prado Basin/Santa Ana River was the only Core 
Area in which we detected chats on more than 4 occasions in 2011 (n = 97 detections 
during surveys), and thus may provide us with the most reliable (p) for chats in 2011 (p = 
0.68, P* = 0.97). We never detected chats more than once at a given point within Lake 
Mathews/Estelle Mountain or Temecula Creek, and we detected chats just once within 
the Lake Skinner area. Detection probabilities within the Murrieta Creek and San 
Timoteo Canyon areas were relatively high and consistent because we detected chats 
repeatedly at some points across the 3 survey rounds. 

Nest Monitoring 

Least Bell’s Vireo 

In 2011, all vireo nests in which we detected cowbird eggs were ultimately 
abandoned by the vireo. We saw the same pattern in vireo nests within the Plan Area in 
2008, when every vireo nest parasitized by cowbirds was ultimately abandoned. The rate 
of nest abandonment by vireo due to cowbird parasitism within our Plan Area is much 
higher than that reported by Kus (2002) in San Diego County, where vireo abandoned 
just 23% of nests parasitized by cowbirds. Rangewide, Bell’s vireo (Vireo bellii) will 
abandon parasitized nests 23–74% of the time (Parker 1999, Kus 2002). 

Nesting substrates used by vireo in 2011, and the frequency with which they used 
them, almost exactly matched our data from 2008. Similarly, in San Diego County, vireo 
constructed most nests in willow (56%), mule fat (23%), Mexican elderberry (3%), or 
tamarisk (1%). Some investigators have suggested that the selection of nest substrate by 
vireo may affect fecundity, fledgling productivity, and risk of brood parasitism, 
especially with respect to tamarisk. For example, Brand and Noon (2011) reported that a 
population of Arizona Bell’s vireo (Vireo bellii arizonae) exhibited low seasonal 
fecundity within stands of tamarisk and also produced significantly fewer fledglings per 
nest constructed within tamarisk. Similarly, Brand et al. (2010) reported that 73% of 
Arizona Bell’s vireo nests constructed within tamarisk were parasitized by cowbirds. 

In 2011, the daily survival rate (DSR) of vireo nests (0.99; 95% CI = 0.97–0.99) 
within our study was 3% higher than the nests we monitored in 2008 (DSR = 0.96; 95% 
CI = 0.92–0.98). We had relatively small sample sizes of nests on which we could 
conduct analyses during both years (n = 19 in 2008, n = 15 in 2011), so we can not 
necessarily draw any substantive conclusions about slight changes in DSR between 2008 
and 2011. Given the potentially negative impact of cowbird parasitism on vireo 
populations (Laymon 1987, Kus and Whitfield 2005), we recommend continuing efforts 
to trap and remove cowbirds from areas used by nesting vireos. Additionally, habitat 
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restoration should continue, given the numerous potential benefits to populations of 
nesting vireo (Kus et al. 2010). 

In general, vireo initiated each nesting stage in 2011 about 2 weeks later than in 
2008. This was expected, given that vireo appeared in the Plan Area about 2 weeks later 
in 2011 than they did in 2008. Within southern California, vireo typically lay their first 
eggs sometime in April, usually after 3 April, and the date of the first egg laid will 
normally vary by up to 3 weeks from year-to-year (Kus et al. 2010). 

Yellow Warbler 

We detected 1 parasitized warbler nest in 2011, and that nest was ultimately 
abandoned by the warblers. Likewise, we detected 1 parasitized nest in 2008; however, 
that nest ultimately produced 1 cowbird fledgling and no warbler fledglings. Rangewide, 
yellow warblers are a common host of cowbird eggs (Friedmann 1963, Morgan et al. 
2006), due in large part to overall warbler abundance and their sympatry with brown-
headed cowbirds (Lowther et al. 1999). In fact, yellow warblers were the most common 
cowbird host species reported by Morgan et al. (2006) when compared to song sparrow 
(Melospiza melodia), willow flycatcher, and yellow-breasted chat. However, they were 
also the least likely among the 4 species studied to fledge cowbirds. Parasitism rates can 
range from 14–77% of nests (Lowther et al. 1999; Morgan et al. 2006), and the response 
of the warblers depends upon when the cowbirds lay their eggs in the warbler nest: if a 
nest is parasitized early in the warbler’s laying stage, or there are no warbler eggs 
present, the warblers will typically bury the cowbird eggs or abandon the nest altogether 
(Lowther et al. 1999). Investigators suggest that cowbird parasitism does not seem to 
affect demographics of otherwise healthy warbler populations within California because 
warblers often successfully employ strategies to respond to nest parasitism (Clark and 
Robertson 1981, Sealy 1995). However, trapping cowbirds, along with habitat 
restoration, can facilitate the recovery of locally threatened populations of warblers (Unitt 
2004). Efforts to limit access to nest sites by potential nest predators may also benefit 
warbler populations within our Plan Area (Heath 2008). 

Nesting substrates used by warblers in 2011, and the frequency with which they 
used them, were similar to our data from 2008, when all but 1 nest were constructed in 
willows. Similarly, Timmer et al. (2011) reported that all warbler nests (n = 22) at their 
study sites in Santa Cruz and Monterey Counties, California, were constructed in 
willows. The preference for constructing nests in willows seems to be a rangewide 
inclination for yellow warblers (Lowther et al. 1999, Heath 2008), and conservation of 
potential warbler habitat within the Plan Area should focus on this habitat feature. 

In 2011, the DSR of warbler nests (0.96; 95% CI = 0.87–0.99) within our study 
was similar to our data in 2008 (DSR = 0.95). Gentry et al. (2006) reported similar DSR 
values for warbler nests in South Dakota (DSR = 0.95), whereas Timmer et al. (2011) 
reported slightly lower DSR values for a population of yellow warblers in coastal 
California (DSR = 0.91). We had relatively small sample sizes of nests on which we 
could conduct analyses during both years (n = 10 in 2008, n = 5 in 2011), so we can not 
necessarily draw any substantive conclusions about slight changes in DSR between 2008 
and 2011. 
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In general, warblers in 2011 initiated each nesting stage 1–2 weeks later than in 
2008. This was expected, given that we first detected warblers 5 days later in 2011 than 
in 2008 (7 April in 2011 vs. 2 April in 2008). Rangewide, warblers lay and incubate their 
eggs from late May–mid-July and typically have nestlings from early June–early August 
(Lowther et al. 1999). Within California, warblers breed from April–late July (Heath 
2008), which encompasses the dates during which we detected active warbler nests in 
2011. 

Effect of Duration of Survey Period on Detection Rates 

The number of new bird detections by our biologists declined steadily during each 
1-min interval in 2011 (Table 7). Lee and Marsden (2008) reported a similar decline in 
new detections during their 10-min survey periods in the Philippines. Such a decline was 
expected in our study because our observers were instructed to record data on only the 
first individual of each species detected, unless that species was covered by the MSHCP, 
in which case we recorded data on every individual detected. 

Investigators do not necessarily agree on the ideal duration of such surveys, which 
can vary based upon the objectives of the study. Most agree, however, that surveys 
should not exceed 10 min in length if investigators are interested in calculating detection 
probabilities or population density estimates (Lynch 1995; Buskirk and McDonald 1996; 
Shiu and Lee 2003; Lee and Marsden 2008; Cimprich 2009; Peak 2011). For example, 
Lee and Marsden (2008) recommend that surveys for insectivorous birds should be 6–10 
min in duration, depending upon the activity level of the target species and how high in 
the canopy they tend to forage. Buskirk and McDonald (1995) suggest that 3- or 5-min 
survey durations may be adequate, with Lynch (1995) agreeing, stating that surveys do 
not need to exceed 5 min in duration. Shiu and Lee (2003) recommend 3-min survey 
periods for surveys occurring in broadleaf forests, which most closely characterize the 
type of ideal riparian habitat in which we surveyed in 2011. Cimprich (2009) also 
recommends a 3-min survey period and found that this duration was most accurate with 
respect to providing abundance estimates for black-capped vireo (Vireo atricapilla) in 
Texas. Black-capped vireo are similar to least Bell’s vireo in that they are active, sing 
intermittently, and can move tens of meters between song bouts (Cimprich 2009). Peak 
(2011) recommends limiting count durations to 2 min for mobile, rapidly-moving species 
such as golden-cheeked warblers (Dendroica chrysoparia). Many of our target species 
are less active than golden-cheeked warblers and would not be consistently detectable 
within 2 min. For example, we were still detecting new birds after our second minute of 
surveys, and if we ended our surveys at that point we could miss target species, such as 
chats, which can space their song bouts by 10 min or more. 

We typically were still detecting new species or individuals through the first 3 
min of our surveys. After that, our average number of new detections was <1.0/min 
(Table 7). This suggests that we may not need to conduct future riparian bird surveys for 
longer than 3 min. After 3 min, however, we had only detected approximately 80% of the 
total number of detections we ultimately had after 5 min. At the conclusion of the fourth 
minute we had detected approximately 90% of all eventual detections. Future riparian 
bird surveys within our Plan Area should therefore last a minimum of 3 min, possibly 
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extending to 4 or 5 min depending on the goals of the given survey. The benefits of 
conducting surveys exceeding 5 min in duration are likely minimal. 

Recommendations for Future Surveys 

If we continue to include Nashville warbler as a target species in future riparian 
bird surveys, we should place several survey stations near the Lake Fulmor and Pine 
Cove areas. Because SBNF is so large, it is unlikely that many survey stations will be 
randomly assigned to those 2 specific locations, which are Core Areas for Nashville 
warbler. Those areas could also contain Cooper’s hawk or yellow warbler, so surveying 
there would be an efficient use of our time. 

We should survey for riparian species using point-transects where possible (i.e., 
where patches of riparian habitat are large enough to support them), or point-counts 
where riparian habitat is patchy. In general, our 2011 data suggest that detection 
probabilities are highest along point-transects, which is expected given the increased 
effective area surveyed using that method. Some riparian areas within the Plan Area, 
however, are too small to support point-transects, in which case point-counts, perhaps 
combined with area searches for target species within the riparian patch, should be 
adequate to detect target species. The spacing of survey stations in 2011 seemed adequate 
and should be appropriate for future surveys. 

Prior to starting riparian surveys, we should send our biologists to potential 
survey sites to ground-truth the locations. Specifically, they should verify that the 
location is in riparian habitat and is appropriate for riparian bird species. Although we 
attempted this in 2011, we still conducted surveys in some locations that had absolutely 
no riparian component. To prevent this in future surveys, biologists should be sent into 
the field with standardized ground-truthing datasheets that will allow them to score or 
rank potential survey sites based upon features that are present or absent. Photos should 
also be taken at potential sites to confirm their potential for use by riparian birds. 

Our biologists have found just 3 yellow-breasted chat nests, which is due in large 
part to the kind of dense, tangled habitat in which chats tend to build nests. Additionally, 
chats tend to be secretive near their nest site, and may go for long periods of time without 
singing, making it difficult for a single observer to keep track of the bird within its 
territory. Future nest-searching efforts for this species by crews of 2–3 observers should 
increase the likelihood of being able to locate and monitor chat nests. Other investigators 
(Eckerle and Thompson 2001) have managed to monitor chat nests quite successfully, 
and we should be able to do so as well by increasing the number of observers searching 
for individual nest sites. 

Future riparian bird surveys will occur at 3-year intervals and should continue to 
target species with 5- and 8-year reporting intervals as well, as we did in 2011. Including 
species with the longer reporting periods does not significantly increase the effort, since 
we will be surveying in most riparian Core Areas in search of species with 3-year 
reporting requirements. Conducting additional nest-searching and monitoring for 5-year 
species (yellow warbler and yellow-breasted chat) will require extra effort by our field 
crew, so we may choose to conduct nest monitoring for those species during years when 
we are not surveying for the entire guild of riparian birds covered by the MSHCP. 
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Appendix A. Western Riverside County MSHCP Biological Monitoring 
Program Riparian Bird Survey Protocol, 2011. 

INTRODUCTION 
Thirteen bird species covered by the MSHCP inhabit riparian areas: Cooper’s 

Hawk (Accipiter cooperii), Downy Woodpecker (Picoides pubescens), Least Bell’s Vireo 
(Vireo bellii pusillus), MacGillivray’s Warbler (Oporornis tolmiei), Nashville Warbler 
(Vermivora ruficapilla), Sharp-shinned Hawk (Accipiter striatus), Southwestern Willow 
Flycatcher (Empidonax traillii extimus), Tree Swallow (Tachycineta bicolor), Western 
Yellow-billed Cuckoo (Coccyzus americanus occidentalis), White-tailed Kite (Elanus 
leucurus), Wilson’s Warbler (Wilsonia pusilla), Yellow-breasted Chat (Icteria virens), 
and Yellow Warbler (Dendroica petechia brewsteri). The Plan Area is part of the present 
or historical regular breeding range for the following nine of these Covered Species: 
Cooper’s Hawk, Downy Woodpecker, Least Bell’s Vireo, Southwestern Willow 
Flycatcher, Tree Swallow, White-tailed Kite, Yellow-billed Cuckoo, Yellow-breasted 
Chat, and Yellow Warbler. The remaining four species are found within the Plan Area 
only during migration, with the exception of small, occasional breeding populations, 
particularly at higher elevations. 

The species objectives for vireo, flycatcher, cuckoo, kite, chat, and Yellow 
Warbler require the demonstration of both use and successful reproduction within 75% of 
specified Core Areas every three (vireo, flycatcher, cuckoo, and kite) or five (chat and 
Yellow Warbler) years. In 2011, we will be surveying for, and monitoring nests of, all of 
these species. 

The plan specifies Core Areas, but no reproductive objectives, for Cooper’s 
Hawk, Downy Woodpecker, and Tree Swallow. The objectives for these species require 
demonstration of use of 75% of Core Areas every eight years. The objective for Cooper’s 
Hawk was fulfilled in 2007, so that species will not be one of our target species in 2011; 
however, Downy Woodpecker and Tree Swallow will be two of our target species in 
2011. 

Although Nashville Warblers rarely breed in the Plan Area, the plan specifies 
conservation of three Core Areas centered on historical and potential breeding locations 
in the San Bernardino National Forest (NF). These cores must be shown to be occupied 
every eight years to meet the objectives for this species. This general area is a Core Area 
for Yellow Warblers, so we will be documenting the presence of any Nashville Warblers 
as well. Because MacGillivray’s Warbler, Sharp-shinned Hawk, and Wilson’s Warbler 
rarely breed in the Plan Area, no breeding requirement is specified by the plan, nor are 
any Core Areas identified. For these species, the plan requires that their status and 
distribution be reported a minimum of once every eight years, and we will do that during 
our surveys in 2011.  
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Goals 
A. Determine the distribution, density, and occupancy during the breeding season 

of riparian Covered bird species and other co-occurring bird species within 
riparian habitat. 

B. Determine the distribution during migration of Covered riparian bird species 
not breeding within the Plan Area. 

C. Determine the effects of survey-specific variables on detection probabilities for 
riparian bird species, to assist with future survey protocol design. 

D. Determine whether Least Bell’s Vireo, Southwestern Willow Flycatcher, 
Western Yellow-billed Cuckoo, White-tailed Kite, Yellow-breasted Chat, and 
Yellow Warbler are successfully reproducing within their respective Core 
Areas. 

E. Evaluate whether applicable species objectives for riparian bird species are 
being met. 

Objectives 
1. Conduct repeat-visit point-count and point-transect surveys within accessible 

riparian habitat in the Plan Area, recording all bird species observed. 

2. Using Program MARK, model the effects of survey-specific variables (e.g., 
temperature, time of day, weather conditions) on detection probabilities for 
riparian bird species. 

3. Conduct nest searches when we observe target species that have a breeding 
objective. When active nests are found, re-visit the nest 2–3 days per week, 
and continue to monitor the status of the nest until fledging or failure. Use 
Program MARK to calculate daily nest survival. 

METHODS 
Survey Design 

Surveys will take place along streams and drainages that are within riparian 
habitat, including riparian woodland, forest, and scrub, as defined by our GIS vegetation 
layer (CDFG et al. 2005). Such habitat will be within the Core Areas for our target 
species, and will also be within accessible lands already in conservation. We selected 
survey points randomly using the Hawth’s Tools extension (Beyer 2004) in ArcGIS 
(ESRI 2006). 

We divided the Core Areas into two groups based on how much riparian habitat 
and stream/drainage length was present, and thus how many sampling stations they could 
contain. Smaller Core Areas (i.e., Alberhill, Murrieta Creek, San Timoteo Canyon, 
Temecula Creek, Temescal Wash, Vail Lake, and Wasson Canyon; Figure 1) will contain 
one point-count location per 380 m of stream/drainage within riparian habitat. The survey 
points will be independent of one another, and will be a minimum of 250 m apart. We 
will have a total of 56 survey points within the smaller Core Areas (n = 9 in Alberhill, 5 
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in Murrieta Creek, 17 in San Timoteo Canyon, 10 in Temecula Creek, 4 in Temescal 
Wash, 2 in Vail Lake, and 9 in Wasson Canyon). 

Larger Core Areas (i.e., Lake Mathews/Estelle Mountain, Lake Perris/Mystic 
Lake, Lake Skinner/Diamond Valley Lake, Prado Basin/Santa Ana River, San 
Bernardino NF, and Wilson Valley; Figure 1) will contain one transect per 1181 m of 
stream/drainage within riparian habitat. Each transect consists of three survey points: a 
central “B” point and terminal “A” and “C” points that are exactly 100 m from the “B” 
point. The endpoints of each transect are a minimum of 250 m from endpoints of the next 
nearest transect. We will have a total of 130 transects within the larger Core Areas (n = 
18 in Lake Mathews/Estelle Mountain, 6 in Lake Perris/Mystic Lake, 10 in Lake 
Skinner/Diamond Valley Lake, 30 in Prado Basin/Santa Ana River, 55 in San Bernardino 
NF, and 11 in Wilson Valley). 

We will start riparian surveys on March 14, 2011, and will end on or about July 
29, 2011. This time period will allow us to potentially find nests for early-season nesting 
species, such as White-tailed Kites, and late-season nesting species such as Willow 
Flycatchers. We anticipate conducting a minimum of three survey rounds during that 
time period, but based on staff and vehicle availability, we may be able to conduct 4–5 
survey rounds. 

Observers will start their first survey each day at 15 min after sunrise, and will not 
start new surveys after 1000 hrs (i.e., no new point counts or point transects; any transects 
already being surveyed at 1000 hrs should be completed, regardless of time). Surveys 
will be exactly 5 min in duration and will be terminated if precipitation exceeds a light 
drizzle, the temperature exceeds 35°C, or if winds exceed a 5 on the Beaufort Scale (i.e., 
38 km/hr, characterized by large branches in motion, whistling heard overhead in utility 
wires, and objects such as empty plastic garbage cans tipping over). 

Field Methods 
Observers will begin by navigating to their survey point using a handheld GPS. If 

an observer is surveying points that are part of a transect, they should begin by surveying 
either the “A” or “C” point. After arriving at the survey point, the observer will record 
environmental data, including the sky code1, ambient noise2, and starting temperature 
(°C). In addition, the observer will activate their anemometer, which will record 
maximum and average wind speeds during the survey period. Next, the observer will 
begin the 5-min survey period. During this time, the observer will record on their 
datasheet (Appendix B) the first individual of each species observed. Observers will 
record information for subsequently-observed individuals only if that individual is a  

                                                 
1 0 = clear or very few clouds; 1 = about 50% clouded; 2 = mostly clouded, overcast; 3 = fog or smoke; 4 = 

light drizzle 
2 0 = no constant noises heard; 1 = constant noise heard, but not affecting bird detection; 2 = moderate 

noise may be affecting bird detection; 3 = loud noise reducing ability to hear birds; 4 = very loud 
noise, difficult to hear anything 
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Wilson Valley Riparian Transects
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Wilson Valley Map created by Nick Peterson, 20 January 2011

Figure 1. Riparian Core Areas and Survey Locations, 2011
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Covered Species. This will allow us to record data on the detectability, abundance, and 
distribution of non-covered species within the Plan Area without compromising the 
ability to detect and record Covered Species. For each observation, observers will record 
the species, using a four-letter code; the time into the survey that the bird was detected; 
the sex of the bird; the age of the bird; the location of the bird3; and the distance (m) of 
the bird from the observer, if that can be determined. Distances will be measured using a 
laser rangefinder and will not be estimated.  

At the conclusion of the 5-min survey period, observers will record maximum and 
average wind speeds during the survey period, as well as the ending temperature. 
Following the conclusion of the 5-min survey period, observers will attempt to identify 
any birds that they detected during the survey period, but were unable to identify. Any 
additional birds detected during this time shall be recorded in the “Notes” section of the 
datasheet. Observers will also record any birds detected between survey points, or “in-
transit,” in the “Notes” section of the datasheet. If any of those individual birds are 
subsequently detected during a survey period, the observer will remove the observation 
from the “Notes” section and record the necessary information on the survey datasheet.If 
an observer detects one of the target species with a nesting requirement, they will notify a 
nest searcher upon returning from the field. Nest searchers will return to the site within 
one week of the observation and attempt to locate an active nest. Additional nest 
monitoring procedures can be found in Appendices B, C, and D. 

Field Procedure 
1. Before leaving the office, observers will load onto their GPS unit their 

assigned survey points. These can be found at S:\Projects\Birds\Riparian 
2011\Riparian Coordinates.tpo. 

2. Observers will navigate to their points using a handheld GPS unit. Observers 
will start point-transects at either the “A” or “C” endpoint. Surveys will be 
conducted by individual observers. 

3. Upon arrival at the survey point, observers will complete the following on their 
datasheet: Station ID, Visit #, Date, Observer Initials, Coordinates, Sky Code, 
Ambient Noise, Start Temp, and Start Time. The observer will also activate 
their anemometer. 

4. During the survey period, which will be exactly 5 min in length, observers will 
record the following for the first individual of each species detected: Species 
Code, Time Encountered, Sex, Age, Location, and Distance. These data will 
also be recorded for subsequent observations of Covered Species. 

5. Upon completion of the 5-min period, observers will record the maximum and 
average wind speeds from the survey period, and the ending temperature. 
Observers will also attempt to identify any birds seen during the survey period. 

6. Observers will navigate to the next survey point, recording all birds seen in-

                                                 
3 In riparian habitat, outside riparian habitat, flying over riparian habitat, or flying through riparian habitat 
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transit while doing so. Observers will remove from their “in-transit” list any 
individuals that are detected during subsequent survey periods and record the 
necessary information on the survey datasheet. 

7. If an observer detects a target species that has a breeding requirement under the 
MSHCP, they will notify a nest searcher after returning to the office. Only 
trained nest searchers should search for nests, and should only do so a) after all 
of their assigned surveys have been completed for the day or b) if nest-
searching is their specific assignment for the day. 

Equipment 
• Binoculars (at least 8x magnification) 
• Handheld GPS 
• Map 
• Datasheet 
• Laser Rangefinder 
• Field guide to birds 
• Anemometer (e.g., a Kestrel) 
• Thermometer 
• Timer or stopwatch 
• Telescoping mirror (for nest searching) 

TRAINING 
All field personnel will demonstrate proficiency at both visual and aural 

identification of Covered riparian birds as well as other common co-occurring riparian 
bird species. All observers will practice visual and aural identification for several months 
prior to the beginning of field surveys, consisting of listening to audio CDs, using 
computer software, and participating in birding field trips with experienced members of 
the bird crew.  

No observer will participate in surveys before passing an examination by 
correctly identifying recordings or photos of all Covered riparian species on the quiz, and 
at least 85% of co-occurring, non-Covered riparian species. All observers will also 
demonstrate proficiency with survey techniques by conducting mock-surveys with 
experienced observers. 

Observers involved in the nest searching portion of the study will receive 
additional training in the reproductive biology of the target species. All such observers 
will also practice nest-searching techniques and protocols on common, non-covered 
species. Less-experienced nest searchers will do this under the supervision of more 
experienced nest searchers (see Appendices B–D). 

Training Results 
Observers who successfully complete training will be able to identify, both 

visually and aurally, at least 73 riparian bird species in the Plan Area, including the 
Covered target species. Observers will also be able to conduct point surveys for riparian 
birds. 
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Nest searchers will be capable of observing potential nesting behavior of the 
target species, and use that information to aide in locating active nests. Searchers will 
also know how to approach nests in a manner that will not draw the attention of potential 
nest predators. Searchers will know how to determine nest status by observing adult 
behavior, and will also learn how to forecast fledging dates. 

DATA MANAGEMENT 
While observers are in the field, they will collect data on paper datasheets that are 

designed to correspond with a data entry form within the MSHCP electronic database. 
This will assure inferential integrity of collected data (Appendix B). After observers have 
returned to the office, they will enter their field data into an electronic Microsoft Access 
database, after which the datasheet will be stored in a folder labeled “Riparian Data 
Entered.” When personnel have spare office time, they will take datasheets from that 
folder and double-check the corresponding data that have been entered into the database 
for accuracy. When complete, datasheets will then be placed in a folder labeled “Riparian 
Data Double-checked.” 

DATA ANALYSIS 
We will calculate daily nest survival rate (DSR) using Program MARK and 

assuming a constant DSR if we had few follow-up visits for nests, or a DSR that varies 
by nesting stage if we have sufficient data. DSR values, when raised exponentially to a 
power that is equal to the length of a nesting cycle (from first egg laid until first chick 
fledges), will give us a nest success rate for each target species.  

We will estimate densities and population sizes for breeding species (Cooper’s 
Hawk, Downy Woodpecker, Least Bell’s Vireo, Tree Swallow, Willow Flycatcher, 
White-tailed Kite, Yellow-billed Cuckoo, Yellow-breasted Chat, and Yellow Warbler) 
using program DISTANCE (Thomas et al. 2009). This method will estimate detection 
probability based on distance sampling data and uses the information to provide a 
corrected density estimate. We will attempt to estimate density of Covered Species 
stratified by Core Area, but because distance sampling requires relatively large sample 
sizes (40–60 detections/stratum for a simple model with no covariates), we may not have 
enough data to do this. 

We will evaluate multiple detection functions for each species analyzed using 
both half-normal and hazard-rate key functions with either cosine or polynomial 
adjustment terms. The model that minimizes Akaike’s Information Criterion (AIC) will 
be selected and used for all additional analysis. When model fit is poor, as determined 
visually and using χ2 goodness of fit tests, models will be truncated and pooled by hand. 

We will use Program PRESENCE (Hines 2006) to calculate the Proportion of 
Area Occupied (PAO). This analysis determines point-level detection probabilities based 
on multiple visits to the same locations and then estimates the proportion of the survey 
area occupied by the target species. This method cannot determine population size, nor 
can it detect trends in population size, but it can provide information about whether the 
overall range of a species is expanding or contracting when observations from multiple 
years are compared. An advantage of PAO analysis is that it is more robust than distance 
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sampling at lower sample sizes (MacKenzie et al. 2006). For all occupancy models, we 
will compare models assuming a constant detection probability across all visits to models 
that allowed detection probability to vary with time. 

Lastly, we will include sample-specific covariates for detection probability 
(temperature and time of day as continuous variables; wind speed, weather, and noise as 
categorical variables) in occupancy models. Because sample-specific covariates quickly 
increase the number of parameters in a model, relatively large sample sizes will be 
needed to support these multi-covariate models.  

Model selection for both occupancy and distance models will be performed using 
AIC. Models will be created using a forward stepwise procedure until the model 
minimizing AIC is identified. 

TIMELINE 
• August–September 2010: GIS work, specifically identifying habitat, assigning 

survey points. 

• October 2010: Distribution of study materials, getting access to survey areas, 
and ground-truthing potential survey sites. 

• November 2010: Protocol development and continuing to ground-truth survey 
sites. 

• December 2010: Continuing to ground-truth survey sites. 

• October 2010–February 2011: Observers will be studying materials and going 
on bird-watching field trips to get experience identifying local species. 

• March 2011: Observers will begin conducting mock surveys and will also start 
taking quizzes before being able to conduct official surveys. 

• Mid-March–July 2011: Surveys and nest searching/monitoring will be 
conducted. Data will be entered concurrently with surveys. 

• Fall 2011: Data analysis and report writing. 
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Appendix B. Riparian bird survey datasheet, 2011. 

Station ID: Visit #: circle one:
Max wind:

Date:
Avg. wind:

Observer:
Sky code:

Start time: Ambient noise:

End time: Start temp.: End temp.:

Species code
Sex

(M, F, U)
Age

(Ad, Ju, Fl, U)

Beaufort Wind Codes: 0 = calm, smoke rises vertically; 1 = wind direction shown by smoke drift; 2 = wind felt on face, leaves rustle at times; 3 = 
leaves and small twigs in constant motion, light flag extended; 4 = wind raises dust & loose paper, small branches in motion; 5 = small trees sway, 
crested waves on inland waters.
Sky Condition Codes: 0 = clear or few clouds; 1 = partly cloudy; 2 = mostly cloudy; 3 = fog or smoke; 4 = light drizzle; 5 = constant snow; 6 = 
constant rain.
Noise Codes: 0 = no noise; 1 = noise, but not affecting bird detection; 2 = moderate noise, may be affecting detection; 3 = loud noise, reducing ability 
to detect birds; 4 = very loud noise, difficult to hear anything at all.

Notes, species observed in transit, etc.
*Location: R = in riparian, O = outside riparian, FO = flying over riparian, FT = flying through riparian

MSHCP Riparian Bird Monitoring Data Sheet, 2011

Time encountered
(mm:ss)

Location*
(R, O, FO, FT)

Beaufort      km/hr

Distance
(m)

Site conditions
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Appendix C. Western Riverside County MSHCP Biological Monitoring 
Program Protocol for Riparian Nest Searching and Monitoring, Spring 2011. 
 
Timing 

Nest searching and monitoring will occur during the reproductive period for each 
species, beginning in mid-February for WTKI, mid-April for LBVI, mid- to late May for 
WIFL, YBCU, and YWAR, and ending in August or September, depending on whether 
nesting objectives are fulfilled by then.  

 
Survey Locations 

Surveys will be conducted on accessible lands in riparian habitat within the 
Conservation Area. Only Core Areas for the above target species will be included in the 
survey. 

 
METHODS 

 
Nest Searching 

All observers will demonstrate the ability to visually and aurally identify the 
above species before beginning surveys. Observers will pass an exam by correctly 
identifying all of the above species and distinguishing them from similar, potentially co-
occurring species. 

 
Survey locations will be selected based on data collected during riparian point-

count and point-transect surveys (Spring 2011). When one of the target species is 
detected during a survey, we will initiate a nest search 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 known nesting locations from 2007 or 2008. We will also 
investigate any incidental observations of the above species within their respective Core 
Areas. 

 
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 D 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)4 will provide the focus of the efforts of the 
Monitoring Program. Because most nest searchers will employ a combination of different 
techniques to find nests, and 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. 

 

                                                 
4 Can be found at S:\Projects\Birds\Library\MartinandGeupel.pdf 
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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, 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 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 

When an observer suspects they know the location of an active nest, they will not 
directly approach the suspected nest site; rather, they will approach the site in a circuitous 
route, making sure to conduct mock nest searches in trees and shrubs along the way. This 
will minimize the likelihood of a nest predator being able to follow a direct trail to the 
nest by following the observer’s scent, or a physical trail left by the observer. This will 
also minimize the likelihood of a nest predator who is watching the observer being able 
to know which shrub or tree contains the nest (Martin and Geupel 1993). 

 
When a nest has been located, the location will be marked using a handheld GPS 

unit. The marked location will be as close to the nest as possible, without the observer 
having to disturb the nest site.  

 
On the initial visit to a nest, observers will record behavioral observations of the 

adults from a distance. Observers will record the number of eggs and hatchlings, 
approximate age of the hatchlings, approximate distance of the nest above 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 
may 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. 
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Observers will attempt to monitor located nests from at least 10 m away and will 
only approach within 10 m of the nest when absolutely necessary to determine the current 
status of the nest. 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. 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. To maximize our ability to accurately 
calculate nest survival data, while at the same time minimizing stress on nesting birds, we 
will visit active nests 2–3 times per week, until the nest fledges or fails. 

 
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 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. Investigators 

have suggested that nests that experience higher frequencies of investigator disturbance 
have the highest rates of predation (Sockman 1997). We will attempt to recheck nests as 
infrequently as possible while still acquiring adequate nest survival data, which requires 
that the fledging date be accurately forecasted on initial visits. Estimating the date a nest 
will fledge is the easiest if the nest is found during the construction or nestling stages. 
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 detect. 

 
Equipment: 

 
-Binoculars      
-Telescoping mirror and pole    
-Handheld GPS Unit 
-Spotting scope (optional) 
-Datasheets 
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Appendix D. Target species breeding information, 2011. 
 

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 toward the individuals that does 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.  

Least Bell’s Vireo 

The Least Bell’s Vireo (Vireo bellii pusillus), is a Neotropical migrant that has 
suffered population declines due to loss of habitat and cowbird parasitism and is federally 
listed as Endangered. In southern California, vireo eggs are laid beginning in April 
(Brown 1993). This vireo prefers to nest low to the ground (0.5–1.5 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). Brown (1993) 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. The nest is constructed of grasses, plant stems, or dried leaves, and is lined with 
fine grass, 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 vireo 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 (Brown 1993, Erlich et al. 1988). As with most Passerines, the young vireo are 
altricial and nidiculous. Young fledge 11–14 d post-hatching and both parents continue to 
feed and brood fledglings. Vireo will routinely attempt multiple broods per breeding 
season (Brown 1993, Erlich et al. 1988). 

An excellent behavior for searchers to key in on while looking for vireo 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 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, 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). 
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Willow Flycatcher 

The Southwestern Willow Flycatcher (Empidonax traillii extimus) is a 
Neotropical migrant who breeds in southern California. Very little is known about pair 
formation of this species. Nest building begins in mid- to late May, with the earliest 
recorded CA egg laid on 25 May in the southern Sierra Nevada (Sedgwick 2000). The 
nest is built by the female while the male perches 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 Least Bell’s Vireo, Willow Flycatchers often 
places their nest on the periphery of the substrate plant. Across the entire range of the 
species, willow shrubs are the most frequently selected nesting substrate. Sedgwick 
(2000) reported that 73% of nests (n = 322) found in southern California were located in 
Salix spp. Nests in southern California have also been constructed in oast live oak 
(Quercus agrifolia) (Sedgwick 2000). The nest, which is very compact, is constructed of 
weed stems, grass, and bark strips, and is lined with fine grasses, hair, plant down, and 
feathers. The female alone will incubate 3–5 eggs for 12–14 d, and the altricial and 
nidiculous young will fledge 12–14 d post-hatching (Erlich et al. 1988). Both adults feed 
young but the male’s brooding efforts are minimal. 

Willow Flycatchers are a frequent host of Brown-headed Cowbird (Molothrus 
ater) eggs, with Sedgwick (2000) documenting that 63% (n = 116) of nests were 
parasitized in one southern California population of flycatchers. Willow flycatchers will 
not remove cowbird eggs, but may bury eggs in the nest or, if early enough in nesting 
cycle, may abandon nest altogether. In any re-nesting attempts, the nest will be built close 
to the previous nest, occasionally on the same branch (Sedgwick 2000). For more 
information, visit: http://www.usgs.nau.edu/swwf/. 

Yellow Warbler  

The Yellow Warbler (Dendroica petechia brewsteri) 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 its range, this 
warbler breeds most often in riparian thickets (Erlich et al. 1988). In southern California, 
males, who arrive before females, begin appearing on breeding territories in mid-April–
mid-May. 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 lining it with finer 
materials such as hair or spider silk. The nest site is most often an upright fork of a tree, 
shrub or sapling (Erlich et al. 1988). In the MSHCP Plan Area, Salix spp. should be 
focused on when nest searching for the Yellow Warbler (certainly not exclusively, 
however). For 11–12 d, the female will incubate a clutch of 3–6 eggs. Hatchlings, being 
altricial and nidiculous, are brooded by the female. Fledging occurs 9–12 d after hatching 
and both parents will continue to feed the fledglings. 

The Yellow Warbler is a common host of Brown-headed Cowbird eggs. In fact, 
the Yellow Warbler is one of 3 most frequently parasitized songbird species on North 
America (Erlich et al. 1988). In areas where the Yellow Warbler is sympatric with the 
cowbird, investigators have reported that cowbird parasitism has a significant effect on 
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nesting success of warblers (Ortega and Ortega 2000; Cain et al. 2003). One defense 
against nest parasitism exhibited by the Yellow Warbler is to build a new nest cup 
directly on top of cowbird egg (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. 

White-tailed Kite 

The White-tailed Kite (Elanus leucurus) is a small raptor that inhabits open 
grasslands and savannah-like habitats (Dunk 1995). Pairs engage in courtship behavior 
from December–September and will construct nests from January–August (Dunk 1995). 
Both sexes help to construct nests (Watson 1940; Hawbecker 1940; Dunk 1995). Nests 
are usually composed of small twigs and lined with grass, hay, or leaves (Watson 1940; 
Hawbecker 1940; Dixon et al. 1957). 

Kites are eclectic in their nesting locations, sometimes nesting in isolated trees, 
and sometimes nesting in stands of trees that are up to 100 ha in size (Dunk 1995). 
Heights of nesting substrates can range from <3 m (Stendell 1972) to >50 m (Dunk 
1995). Most nests are situated on habitat edges and are placed within the upper third of 
the nesting substrate (Dunk 1995).  

Egg-laying tends to peak within one month of spring (Dunk 1995). Females will 
typically lay one egg every other day (Stendell 1972), with clutch sizes averaging 4 eggs 
(Dunk 1995). The female will begin incubation after laying the first or second egg, and 
she will be solely responsible for incubation during the entire incubation period of 30–32 
d (Dunk 1995). Chicks remain in or near the nest for about 30 d post-hatching and will 
typically take their first flight 4–5 weeks after hatching (Waian 1973). Fledglings will 
depend upon their parents for food for 1–2 months after fledging (Dunk 1995). 

Yellow-billed Cuckoo 

The Western Yellow-billed Cuckoo (Coccyzus americanus occidentalis) is a 
medium-sized member of the Cuculidae Family. They breed throughout much of the U.S. 
east of the Rockies, with some patchy distribution west of the Rockies, including central 
and southern California. Cuckoos breed in open woodlands with clearings and low, 
dense, scrubby vegetation, oftentimes near watercourses (Hughes 1999). In southern 
California, cuckoos seem to prefer desert riparian woodlands comprised of Fremont 
cottonwood (Populus fremontii) and dense mesquite (Prosopis spp.; Hamilton and 
Hamilton 1965; Gaines 1974; Walters 1983; Howe 1986; Hughes 1999). Nests are 
usually constructed in willows (Hughes 1999) on a horizontal branch or vertical fork 
within the structure, 2.5–4.3 m above ground (Laymon 1980). Both adults assist with nest 
building, and the nest is usually a loose, flat, oblong platform of dry twigs, lightly lined 
with dried leaves, bark, and tendrils. The nest rim may have a scattering of dried pine 
needles (Potter 1980).  

Pair-formation in cuckoos usually occurs from May–June (Johnsgard 1979; Vega 
and Rappole 1994), followed by nest construction from late May to mid-June (Hughes 
1999). Nesting usually occurs from June–August (Bent 1940, Howe 1986), with southern 
California extreme egg dates occurring from 15 May–20 August (Bent 1940). Clutch 
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sizes are 1–5 (Potter 1980), with eggs being laid every 1–5 d (Nolan and Thompson 
1975, Laymon 1980, Potter 1980). Incubation, performed by both sexes, lasts 9–11 days 
(Hamilton and Hamilton 1965; Potter 1980, 1981). Young cuckoos fledge 
asynchronously at 7–9 d post-hatching (Potter 1980) and are able to fly at approximately 
21 d post-hatching (Jauvin 1996). 

Yellow-breasted Chat 

A Neotropical migrant, the Yellow-breasted Chat (Icteira virens) nests low the 
ground, usually less than 2 m above ground, in an open cup nest. Preferred nesting habitat 
is dense scrub or brush along streams and the margins of swamps (Erlich et al. 1988). 
Chats arrive on the breeding grounds unpaired, with the males arriving before the 
females. In southern California, chats begin appearing approximately mid-April (Eckerle 
and Thompson 2001). Courtship involves the male engaging in flight displays in front of 
the 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 even 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. The female does all of the 
brooding, but both sexes feed the young. 

Yellow-breasted Chat are also frequent cowbird hosts in areas where populations 
are sympatric. Also of note are the many non-warbler characteristics of the chat, which is 
a member of the Parulidae Family (e.g., unscaled tarsi, thick bill, and the propensity of 
males to sing at night).  
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Appendix E. Tips for nest-searching (by nesting stage), 2011. 

 
Construction: 

1. Important to remember is 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, because 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 bill (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. 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 don’t 
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 you observe the above behaviors (egg-laying stage) should be 

searched carefully, thoroughly, but quickly. If this doesn’t locate 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, so as to precisely relocate pair if female isn’t 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. 
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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. 

4. If walking through the site does not produce the female(s) you are looking for, 
sit and watch for 20–30 min. 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 
(if 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 minimize human odors and intrusions to 
avoid 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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Appendix F. Nest monitoring datasheet, 2011. 

 

Observer Date Nest Status Male Female Substrate Height UTM E UTM N Distance Bearing Eggs Nestlings Fledglings Eggs Nestlings
Target Species BHCO

Nest status:
C: Construction
Y: Laying
I: Incubating
N: Nestlings present
F: Fledged
D: Depredated
A: Abandoned
L: Failed (unknown)
U: Unknown status
NL: Not located

Behavior:
V: Visible
S: Singing
C: Calling
R: Carry nest mater
F: Carry/give food
I: Incubating
E: Carry fecal sac
NL: Not located

Notes:

ID Species Pair # MSHCP Biological Monitoring Program
2011 Nest Searching Datasheet

Behavior Nest Location
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Appendix G. Avian species detected during riparian bird surveys in 2011. 
Species in bold are MSHCP Covered Species. 
 

COMMON NAME SCIENTIFIC NAME 
Acorn Woodpecker Melanerpes formicivorus 
Allen's Hummingbird Selasphorus sasin 
American Avocet Recurvirostra americana 
American Coot Fulica americana 
American Crow Corvus brachyrhynchos 
American Goldfinch Spinus tristis 
American Kestrel Falco sparverius 
American Robin Turdus migratorius 
American White Pelican Pelecanus erythrorhynchos 
Anna's Hummingbird Calypte anna 
Ash-throated Flycatcher Myiarchus cinerascens 
Band-tailed Pigeon Patagioenas fasciata 
Barn Owl Tyto alba 
Barn Swallow Hirundo rustica 
Bewick's Wren Thryomanes bewickii 
Black Phoebe Sayornis nigricans 
Black-chinned Hummingbird Archilochus alexandri 
Black-chinned Sparrow Spizella atrogularis 
Black-crowned Night-Heron Nycticorax nycticorax 
Black-headed Grosbeak Pheucticus melanocephalus 
Black-necked Stilt Himantopus mexicanus 
Black-throated Sparrow Amphispiza bilineata 
Blue Grosbeak Passerina caerulea 
Blue-gray Gnatcatcher Polioptila caerulea 
Brewer's Blackbird Euphagus cyanocephalus 
Brown-headed Cowbird Molothrus ater 
Bullock's Oriole Icterus bullockii 
Bushtit Psaltriparus minimus 
Cactus Wren Campylorhynchus brunneicapillus 
California Quail Callipepla californica 
California Thrasher Toxostoma redivivum 
California Towhee Melozona crissalis 
Canada Goose Branta canadensis 
Canyon Wren Catherpes mexicanus 
Cassin's Finch Carpodacus cassinii 
Cassin's Kingbird Tyrannus vociferans 
Cedar Waxwing Bombycilla cedrorum 
Chipping Sparrow Spizella passerina 
Cinnamon Teal Anas cyanoptera 
Cliff Swallow Petrochelidon pyrrhonota 
Coastal California Gnatcatcher Polioptila californica californica 
Common Ground-Dove Columbina passerina 
Common Raven Corvus corax 
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COMMON NAME SCIENTIFIC NAME 
Common Yellowthroat Geothlypis trichas 
Cooper's Hawk Accipiter cooperii 
Costa's Hummingbird Calypte costae 
Dark-eyed Junco Junco hyemalis 
Double-crested Cormorant Phalacrocorax auritus 
Downy Woodpecker Picoides pubescens 
Dusky Flycatcher Empidonax oberholseri 
Eurasian Collared-Dove Streptopelia decaocto 
European Starling Sturnus vulgaris 
Golden-crowned Sparrow Zonotrichia atricapilla 
Grasshopper Sparrow Ammodramus savannarum 
Great Blue Heron Ardea herodias 
Great Egret Ardea alba 
Greater Roadrunner Geococcyx californianus 
Greater Yellowlegs Tringa melanoleuca 
Great-tailed Grackle Quiscalus mexicanus 
Green Heron Butorides virescens 
Hairy Woodpecker Picoides villosus 
Hermit Thrush Catharus guttatus 
Hooded Oriole Icterus cucullatus 
Horned Lark Eremophila alpestris 
House Finch Carpodacus mexicanus 
House Sparrow Passer domesticus 
House Wren Troglodytes aedon 
Hutton's Vireo Vireo huttoni 
Killdeer Charadrius vociferus 
Ladder-backed Woodpecker Picoides scalaris 
Lark Sparrow Chondestes grammacus 
Lawrence's Goldfinch Spinus lawrencei 
Lazuli Bunting Passerina amoena 
Least Bell's Vireo Vireo bellii pusillus 
Lesser Goldfinch Spinus psaltria 
Lincoln's Sparrow Melospiza lincolnii 
Loggerhead Shrike Lanius ludovicianus 
Mallard Anas platyrhynchos 
Marsh Wren Cistothorus palustris 
Mountain Chickadee Poecile gambeli 
Mountain Quail Oreortyx pictus 
Mourning Dove Zenaida macroura 
Nashville Warbler Oreothlypis ruficapilla 
Northern Flicker Colaptes auratus 
Northern Harrier Circus cyaneus 
Northern Mockingbird Mimus polyglottos 
Northern Rough-winged Swallow Stelgidopteryx serripennis 
Nutmeg Mannikin Lonchura punctulata 
Nuttall's Woodpecker Picoides nuttallii 
Oak Titmouse Baeolophus inornatus 
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COMMON NAME SCIENTIFIC NAME 
Orange-crowned Warbler Oreothlypis celata 
Pacific-slope Flycatcher Empidonax difficilis 
Phainopepla Phainopepla nitens 
Pied-billed Grebe Podilymbus podiceps 
Pine Siskin Spinus pinus 
Pinyon Jay Gymnorhinus cyanocephalus 
Prairie Falcon Falco mexicanus 
Pygmy Nuthatch Sitta pygmaea 
Red-shouldered Hawk Buteo lineatus 
Red-tailed Hawk Buteo jamaicensis 
Red-winged Blackbird Agelaius phoeniceus 
Ring-billed Gull Larus delawarensis 
Rock Pigeon Columba livia 
Rock Wren Salpinctes obsoletus 
Ruby-crowned Kinglet Regulus calendula 
Ruddy Duck Oxyura jamaicensis 
Rufous Hummingbird Selasphorus rufus 
Sage Sparrow Amphispiza belli 
Savannah Sparrow Passerculus sandwichensis 
Say's Phoebe Sayornis saya 
Scott's Oriole Icterus parisorum 
Snowy Egret Egretta thula 
Song Sparrow Melospiza melodia 
Sora Porzana carolina 
Southern California Rufous-crowned Sparrow Aimophila ruficeps canescens 
Southwestern Willow Flycatcher Empidonax traillii extimus 
Spotted Towhee Pipilo maculatus 
Steller's Jay Cyanocitta stelleri 
Swainson's Thrush Catharus ustulatus 
Townsend's Warbler Setophaga townsendi 
Tree Swallow Tachycineta bicolor 
Tricolored Blackbird Agelaius tricolor 
Turkey Vulture Cathartes aura 
Unidentified flycatcher Family Tyrannidae 
Unidentified goldfinch Carduelis spp. 
Unidentified gull Family Laridae 
Unidentified hawk Family Accipitridae 
Unidentified hummingbird Family Trochilidae 
Unidentified oriole Icterus spp. 
Unidentified sparrow Family Emberizidae 
Unidentified swallow Family Hirundinidae 
Unidentified warbler Family Parulidae 
Unidentified woodpecker Family Picidae 
Vaux's Swift Chaetura vauxi 
Violet-green Swallow Tachycineta thalassina 
Warbling Vireo Vireo gilvus 
Western Bluebird Sialia mexicana 
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COMMON NAME SCIENTIFIC NAME 
Western Kingbird Tyrannus verticalis 
Western Meadowlark Sturnella neglecta 
Western Scrub-Jay Aphelocoma californica 
Western Tanager Piranga ludoviciana 
Western Wood-Pewee Contopus sordidulus 
White-breasted Nuthatch Sitta carolinensis 
White-crowned Sparrow Zonotrichia leucophrys 
White-faced Ibis Plegadis chihi 
White-tailed Kite Elanus leucurus 
White-throated Swift Aeronautes saxatalis 
Williamson's Sapsucker Sphyrapicus thyroideus 
Wilson's Warbler Cardellina pusilla 
Wrentit Chamaea fasciata 
Yellow Warbler Setophaga petechia 
Yellow-breasted Chat Icteria virens 
Yellow-rumped Warbler Setophaga coronata 
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