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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 CSS Bird Survey Project Lead, 
Masanori Abe. 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 

Coastal sage scrub (CSS) is one of the unique plant communities found in coastal 
and inland southern California and Baja California. This habitat type is characterized by 
low-growing, drought-deciduous, and semi-woody shrubs, such as California buckwheat 
(Eriogonum fasciculatum), brittlebush (Encelia farinosa), California sagebrush 
(Artemisia californica), black sage (Salvia mellifera), and white sage (S. apiana) (Dudek 
& Associates 2003). In the spring and summer of 2011, Biological Monitoring Program 
biologists surveyed avian species in CSS habitat, focusing on 2 Covered Species: coastal 
California gnatcatcher (Polioptila californica californica; gnatcatcher) and Bell’s sage 
sparrow (Amphispiza belli belli; sage sparrow). 

Gnatcatchers are non-migratory, insectivorous, CSS-obligates, and are distributed 
in southern coastal California and Baja California (Atwood and Bontrager 2001). In the 
MSHCP Plan Area, gnatcatchers are widely distributed within suitable habitat in the 
southwestern region, especially in the Riverside Lowlands and San Jacinto Foothills 
Bioregions along the Interstate 15/215 corridor from the Santa Ana River to Temecula, 
and into the Vail Lake area (Dudek & Associates 2003). Gnatcatchers primarily use 
coastal sage scrub, desert scrub, and Riversidean alluvial fan scrub during the breeding 
season, which occurs from mid-February to mid-August in Riverside County (Dudek & 
Associates 2003). Gnatcatchers nest in relatively dense stands of CSS shrubs such as E. 
fasciculatum and A. californica (Atwood and Bontrager 2001). There is no estimated 
trend for gnatcatchers from the Breeding Bird Survey (BBS; Sauer et al. 2008).  
However, their breeding habitat has declined by 33% since 1993 (Atwood and Bontrager 
2001), posing a significant threat to the continued persistence of gnatcatcher populations. 
Gnatcatchers are designated as a species of special concern by the State of California, and 
threatened at the federal level. 

The species-specific objectives for gnatcatcher require confirmation of 
distribution and successful reproduction within at least 75% of specified Core Areas once 
every 3 years (Dudek & Associates 2003). Successful reproduction is defined as a nest 
that produces at least 1 fledgling (Dudek & Associates 2003). The Core Areas for 
gnatcatchers include: Alberhill, Hogbacks/Murrieta Hot Springs, Lake Mathews/Estelle 
Mountain/El Cerrito, Lake Skinner/Diamond Valley Lake, North Peak Conservation 
Bank/Meadowbrook, Quail Valley, Railroad Canyon/Sedco Hills, Vail Lake/Wilson 
Valley/Temecula Creek, and Wasson Canyon. 

Sage sparrows are generally non-migratory, ground-foraging omnivores, but they 
are not CSS-obligates (Chase and Carlson 2002). They mainly use CSS, chaparral-CSS 
transition, and semi-desert scrub habitats (Dudek & Associates 2003), although they may 
also use tall, dense, old chaparral (Chase and Carlson 2002). Sage sparrows are widely 
distributed within suitable habitat throughout the Plan Area, especially in the Riverside 
Lowlands, Santa Ana Mountains, Desert Transition, and San Jacinto Foothills Bioregions 
(Dudek & Associates 2003). Populations of sage sparrow are in decline in southern 
California, as is their preferred habitat, CSS and CSS-chaparral transition. According to 
the BBS, sage sparrow detections have declined at a rate of 1.9% per year between 1980 
and 2007 in California (Sauer et al. 2008). The sage sparrow is a species of special 
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concern at both the state and federal levels. 

The species-specific objective for sage sparrow requires the presence and 
continued use of 75% of Core Areas as measured at least once every 8 years 
(Dudek & Associates 2003). There are no MSHCP reproduction requirements for 
this species. The Core Areas for sage sparrows include: Badlands, Box Springs 
Mountain, Hogbacks, Jurupa Hills, Lake Mathews/Estelle Mountain/ El Cerrito, 
Lake Perris, Lake Skinner/Diamond Valley Lake, Lakeview Mountains, Railroad 
Canyon/Sedco Hills, Tule Valley, Vail Lake/Wilson Valley/Temecula Creek, and 
Wasson Canyon. 

For this project, we targeted Core Areas where species-specific objectives had not 
already been met during the required survey period. We surveyed transects within habitat 
identified by the MSHCP as suitable for gnatcatcher or sage sparrow. During our surveys, 
we recorded all gnatcatcher and sage sparrow detections to estimate population densities. 
We also searched for and monitored gnatcatcher nests within their Core Areas to 
document whether they were breeding successfully. We monitored nests until they failed 
or fledged young. 

Goals and Objectives 
1) Determine whether gnatcatchers and sage sparrows are using at least 75% of their 

designated Core Areas. 

a) Survey transects within appropriate habitat in gnatcatcher and sage sparrow 
Core Areas. 

2) Determine whether gnatcatchers are successfully breeding in at least 75% of the 
Core Areas designated by the MSHCP. 

a) Locate and monitor active gnatcatcher nests until either fledging occurs or the 
nest fails. 

3) Estimate densities of and detection probabilities for gnatcatchers and sage 
sparrows. 

a) Conduct distance sampling analysis using Program DISTANCE (Buckland et 
al. 2001, Thomas et al. 2009).  

4) Estimate nest survival rates of gnatcatchers. 

a) Use the nest survival model included with Program MARK to calculate the 
daily survival rate (DSR) of nests (White and Burnham 1999, Dinsmore et al. 
2002). 

METHODS 
Survey Design 

We selected survey transects within the species-specific Core Areas using a GIS-
based vegetation layer (CDFG et al. 2005) to identify vegetation communities 
representing potential gnatcatcher and sage sparrow habitats. Transects were 100 m long 
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and separated from one another by at least 300 m. Within CSS, we did not survey in areas 
where the slope exceeded 35 degrees because observers are less able to adequately focus 
on observing birds while walking the transects. We placed transects at a density of 
approximately 1 transect per 42 ha of appropriate habitat within Core Areas for 
gnatcatchers, including those co-occupied by sage sparrows. Within Core Areas unique to 
sage sparrows, we placed transects at a density of 1 per 22 ha of appropriate habitat. We 
placed these transects at a higher density because patches of suitable habitat within the 
Core Areas unique to sage sparrow were small and could not support an adequate number 
of transects at a density of 1 transect per 42 ha of habitat. 

We chose to survey transects that were 100 m long and at least 300 m apart 
because this would maximize the area we could survey within each Core Area and give 
us a sufficient sample size for data analysis. We used Hawth’s Tools (Beyer 2004) in 
ArcGIS (ESRI 2009) to assign one set of endpoints at regularly-spaced intervals of 300 
m. Next, we selected a bearing (1–360°) at random, and calculated the coordinates of 
each transect’s second endpoint given the length of the transect, the starting location, and 
the random bearing. These constraints yielded 403 transects across the 13 Core Areas we 
targeted in 2011 (Table 1).  

Table 1.  Extent of suitable habitat and number of transects established per Core Area surveyed in 2011. 

Core Area 
Suitable habitat  

(ha) 
Number of  
transects 

Alberhill1 322 14 
Hogbacks 246 10 
Jurupa Hills2 153 7 
Lake Mathews/Estelle Mountain/ El Cerrito 3157 95 
Lake Skinner/Diamond Valley Lake 2600 67 
Lakeview Mountains2 560 25 
Murrieta Hot Springs1 298 2 
North Peak Conservation Bank/Meadowbrook1 304 11 
Quail Valley1 510 10 
Railroad Canyon/Sedco Hills 426 10 
Tule Valley2 827 34 
Vail Lake/Wilson Valley/Temecula Creek 2509 105 
Wasson Canyon 342 13 
1 Core Areas for gnatcatchers only. 
2 Core Areas for sage sparrows only.  

Field Methods 
Line Transects 

We surveyed each transect at least twice during the course of this project. We 
began the first round of surveys on 23 February 2011, and the second round on 5 April 
2011. We commenced transect surveys 15 min after sunrise and did not begin new 
surveys after 1100 hrs. We did not survey if temperatures exceeded 35 °C or during 
periods of heavy precipitation, fog, or strong winds (exceeding 38 km hr-1 or 5 on the 
Beaufort Scale) (Appendix A). 

We began by navigating to either of the transect endpoints using a handheld GPS 
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unit. When we were 50 m from the transect start point, we recorded on the data sheet the 
date, observer initials, the transect ID, and the transect visit number (Appendix B). Next, 
we turned on the anemometer, which remained on throughout the duration of the survey 
to record average and maximum wind speeds, and recorded the starting weather and 
temperature. We recorded any birds detected between this point and the start of the 
transect as incidental, or in-transit, birds. Upon arriving at the transect start point, we 
recorded starting time and then began walking the transect, using a GPS unit and a 
compass to walk a straight line toward the opposite endpoint of the transect. We spent a 
minimum of 5 min on each transect, stopping every 25 m to look and listen for birds. 
Upon completion of the transect, we recorded the ending time, weather, and temperature, 
as well as the maximum and average wind speeds. 

When we encountered a gnatcatcher or sage sparrow during a survey, we recorded 
on the data sheet the 4-letter species code, the sex and age of the bird, the angle in the 
direction of the bird relative to the transect (i.e., the angle was 0–90°), and the distance 
(m) of the bird from us (Appendix B). We measured distances with a laser rangefinder. If 
a gnatcatcher flew out of sight, we left the transect to follow the bird in an attempt to find 
an active nest (Appendix C). When we did this, we recorded the time we left the transect 
as well as when we returned to the transect. We always returned to the exact departure 
spot along the transect when we finished following the gnatcatcher. This was ensured by 
using the GPS unit to record the exact location where we left the transect to pursue the 
gnatcatcher. We always surveyed the full length of each transect regardless of how much 
time we spent following a gnatcatcher or whether we located an active nest while doing 
so.  

If we encountered non-covered species, we recorded on the data sheet the first 
individual of each species observed. We recorded observations of additional individuals 
only for Covered Species. 

Nest Searching and Monitoring 
We conducted nest searches for gnatcatchers without time-of-day constraints, and 

continued until the species objective was met (i.e., we observed successful fledging) or 
the end of the breeding season, whichever came first. When we found a pair of 
gnatcatchers during a survey or while approaching a survey transect within a Core Area, 
we stayed in that area to observe behaviors that indicated nesting, such as carrying 
nesting materials or food, or producing begging or alarm calls (Martin and Geupel 1993). 
During observation, we tried to stay >50 m from the potential nest site to minimize both 
stress on the gnatcatchers and the likelihood of potential predators being drawn to the 
nest. If it was too difficult to observe these behaviors due to rough terrain or dense 
vegetation cover, we tried to identify the primary area used by the gnatcatchers then 
systematically checked each shrub within this area (Reynolds 1981). If we found an 
active nest, we marked the location of the nest using a handheld GPS unit. The marked 
location was as close to the nest as possible. 

We re-visited active nests 1–2 times/week (Heath et al. 2008) and recorded 
monitoring results on the data sheet (Appendix C). Investigation of the actual nest was as 
brief and non-intrusive as possible because the primary focus of this project was to 
document successful nests, and of distant secondary importance was gathering 
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information about clutch size, length of incubation stage, etc. If investigating a nest’s 
contents might damage the nest substrate, or unnecessarily stress the parents, we instead 
observed whether it was active by watching the behavior of the parents from a safe 
distance (Heath et al. 2008). Each time we checked nest status, we took different paths to 
the nest to avoid making a clear path to the nest, which decreased the chance that 
predators could detect the nest by following our scent trails (Martin and Geupel 1993). 
Follow-up visits occurred until the nest fledged young or failed (Heath et al. 2008). The 
nest was successful if at least 1 nestling fledged (Dudek & Associates 2003). 

Nest Habitat 
We collected vegetation data from 17 California Gnatcatcher nests after 

completing all CSS surveys and once nests became inactive (Appendix D). At each nest 
site, we set up circular vegetation plots that were centered on the nest. We stretched a 
measuring tape 17.8 m (area = 0.1 ha) in each of the 4 cardinal directions and marked the 
ends with a pin flag (Martin et al. 1997). Next, we recorded the plant species of the nest 
substrate, measured the nest substrate height, maximum width, and the width 
perpendicular to the widest point. We then measured nest height from the ground to the 
base of the nest and distance of the nest to the edge of the closest foliage. We also 
estimated, then averaged the percentage of the nest that fell directly under vegetation at 5 
points: directly above the nest and 1 m from the nest in each cardinal direction. Next, we 
measured the aspect and slope at the nest site. We also recorded the shrub species nearest 
to the nest in each cardinal direction and measured the distance from the edge of the nest 
substrate to the nearest shrub. Next, we measured shrub canopy cover in the 4 cardinal 
directions using a moosehorn densitometer, starting 50 cm from the center of the nest and 
measuring every 50 cm to 17.5 m. Finally, we recorded, by species, every shrub >0.8 m 
high within each quadrant. Two exceptions to this step were S. apiana and E. farinosa, 
which we recorded in one of 2 categories: 0.6-0.8 m or >0.8 m. We did this because these 
shrubs grow vertically and horizontally at almost the same rate, meaning short shrubs can 
still provide good nesting habitat for gnatcatchers. 

Training 
Surveyors practiced visual and aural bird identification, using a variety of avian 

field guides available in the office and a computer software program, Thayer’s Guide to 
Birds of North America, for several weeks prior to the beginning of field surveys. No 
observer began surveys before passing an examination that required correctly identifying 
audio recordings and photos of all covered CSS bird species, and at least 80% of typical 
co-occurring, non-covered species. 

Surveyors conducting nest searches received additional training in the 
reproductive biology of gnatcatchers. Prior to beginning field surveys, all nest searchers 
practiced relevant techniques and protocols on common, non-covered species. All nest 
searchers demonstrated proficiency in the field with common species before surveying 
for gnatcatcher nests. 

Surveyors who successfully completed the above training were able to correctly 
identify covered and co-occurring, non-covered CSS birds, by both sight and sound. 
Additionally, they were able to 1) conduct transect surveys for gnatcatchers and sage 
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sparrows, 2) locate and monitor nests of gnatcatchers, as described above, and 3) 
accurately record field data. Nest searchers were also able to monitor gnatcatcher nests in 
a manner that minimized stress on the adult birds and minimized the likelihood of 
attracting potential nest predators. 

The Biological Monitoring Program staff is funded by the Regional Conservation 
Authority (RCA) and the California Department of Fish and Game (DFG). Staff from the 
Santa Ana Watershed Association also participated in these surveys.  The following 
individuals conducted CSS bird surveys in 2011: 

• Masanori Abe (Project Lead, Biological Monitoring Program, RCA) 
• Nicholas Peterson (Avian Program Lead, Biological Monitoring Program, DFG) 
• Melody Aimar (Santa Ana Watershed Association) 
• Giovanni Arechavaleta (Santa Ana Watershed Association) 
• Allyson Beckman (Santa Ana Watershed Association) 
• Jill Coumoutso (Santa Ana Watershed Association) 
• Betsy Dionne (Biological Monitoring Program, RCA) 
• Karyn Drennen (Biological Monitoring Program, RCA) 
• Joanna Gibson (Biological Monitoring Program, DFG) 
• Julie Golla (Biological Monitoring Program, DFG) 
• Tara Graham (Biological Monitoring Program, DFG) 
• Nicole Housel (Santa Ana Watershed Association) 
• Lynn Miller (Biological Monitoring Program, RCA) 
• Robert Packard (Biological Monitoring Program, RCA)  
• Ashley Ragsdale (Biological Monitoring Program, RCA) 
• Jonathan Reinig (Biological Monitoring Program, RCA) 
• Joe Sherrock (Biological Monitoring Program, DFG) 

Data Analysis 
Density Estimation 

We used distance-sampling methodology and the program DISTANCE to 
estimate the detection probability and population density of gnatcatchers and sage 
sparrows in their Core Areas in 2011 (Buckland et al. 2001, Thomas et al. 2009). 
Distance sampling allows for density estimation with incomplete detection of animals 
(i.e., not all animals present need to be observed to estimate density). Detection 
probability of distance analysis represents the probability of detection of target species 
within a survey strip by fitting data to several detection curves. The method relies on 
fitting data to a pre-defined detection function based on the assumption that objects 
become less detectable with increasing distance from the observer (Buckland et al. 2001). 
Distance sampling also requires that 3 assumptions be met: 1) complete detection of 
subjects on the transect line, 2) subjects are observed before any movement response to 
the observer, and 3) distances are measured accurately (Buckland et al. 2001). We 
examined detection histograms (i.e., number of observations per distance category) 
during the survey period for spikes in the number of observations away from the transect 
(suggesting violation of assumption 2), and for relatively few observations near the 
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transect centerline in relation to other distance categories (suggesting violations of 
assumptions 1 and 2).  

For gnatcatchers and sage sparrow, we pooled data across the entire 2011 survey 
season to fit a detection function and derive estimates of population density. Additionally, 
we used the detections of sage sparrows in the non-Core Areas of Alberhill, Murrieta Hot 
Springs, North Peak Conservation Bank/Meadowbrook, and Quail Valley to increase our 
sample size. We did not conduct stratified estimates by individual Core Areas because 
sample sizes were too low to derive area-dependent detection probabilities (distance 
sampling requires relatively large sample sizes, usually 40–60 detections per stratum for 
a simple model with no covariates [Buckland et al. 2001]). For gnatcatcher analysis, we 
grouped gnatcatcher observations into ten 10-m distance categories (e.g., 0–10, 11–20, 
…, 91–100 m); we removed from our dataset observations beyond 90 m from the transect 
to avoid fitting detection functions with extended ‘tails’. For sage sparrows, we used 
eight 12-m distance categories (e.g., 0–12, 13–24, …, 85–96 m) because this grouping 
showed relatively gentle declines of detection rates by distance (i.e., avoided ‘heaping’). 
We also excluded any observations beyond 96 m from this analysis (Buckland et al. 
2001). 

We evaluated the full combinations of uniform and half normal key functions 
with cosine, simple-polynomial, and Hermite-polynomial series expansions. We did not 
use hazard-rate key function for analysis because this model function frequently 
overestimates the unknown parameters unless the detection function curve is tightly 
matched to the hypothetical curve (Buckland et al. 2001). We assessed model fit by 
graphical inspection of the detection function and a chi-square goodness of fit test. We 
excluded models from the candidate set that demonstrated significant lack of fit based on 
the above criteria. We ranked competing models using Akaike's Information Criterion 
(AICc) adjusted for small sample size and weights, then model-averaged if necessary 
(Burnham and Anderson 2002).  

Nest Survival 
We estimated a nest survival rate for gnatcatchers by using the nest survival 

model in Program MARK (White and Burnham 1999, Dinsmore et al. 2002). We pooled 
all reproductive date from 6 of the 9 Core Areas where we found nests, and then 
estimated a daily nest survival rate (DSR). The sample size (n = 16) was too small for us 
to estimate area-dependent DSR. We raised DSR estimates to the 30th power to estimate 
survival rates from egg initiation day to fledging, which is usually 30 d (Atwood and 
Bontrager 2001). 

RESULTS 
We surveyed 403 transects during the first round of surveys (23 February–31 

March 2011) and 401 transects during the second round (5 April–23 May 2011) (Figures 
1 and 2). We surveyed 2 fewer transects during the second round because 1 transect was 
close to an active gnatcatcher nest and the other was not in appropriate habitat. We 
detected gnatcatchers 36 times and sage sparrows 102 times during the first round of 
surveys and 45 and 160 times, respectively, during the second round.  We surveyed the 7 
transects within the Jurupa Hills Core Area a third time (19 May 2011) because we were
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Figure 1. California gnatcatcher Core Areas, transects and detections in 2011.
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unable to detect sage sparrows during the first 2 visits, We detected sage sparrows 1 time 
during the third round of surveys at Jurupa Hills (Figure 2). In addition, we detected 111 
other species including 26 Covered Species during line transect surveys (Appendix E). 

We detected gnatcatchers and sage sparrows in 100% of their respective surveyed 
Core Areas during the current reporting period through 2011 (Table 2). We observed 
gnatcatchers on 45 of 337 (13%) transects within their Core Areas (Figure 1), and sage 
sparrows on 105 of 366 (29%) transects within their Core Areas (Figure2, Table 3). We 
detected gnatcatchers most frequently within the Wasson Canyon Core Area, where we 
detected 0.58 individuals per transect and ultimately detected the species along 9 of the 
13 (67%) transects within the Core Area. We detected sage sparrows most frequently 
within the Hogbacks Core Area, where we detected 1.65 individuals per transect and 
ultimately detected the species along 8 of the 10 (80%) transects within the Core Area 
(Table 3). 

Table 2. Summary of most recent detections of California gnatcatcher and sage sparrow in all Core Areas 
surveyed during the current reporting period. Shading indicates designated Core Areas for each species. 
Parenthetical years indicate detections that occurred prior to the current reporting period. The MSHCP 
identifies the Hogbacks and Murrieta Hot Springs as a single Core Area for gnatcatcher but, for reporting 
purposes, are tracked separately here. 

Core Area 
California Gnatcatcher 

(Reporting period: 2009–2011) 
Sage Sparrow 

(Reporting period: 2004–2011) 
Alberhill 2011 2011 
Badlands 2010 2010 
Box Springs Mountains  2007 
Hogbacks 2011 2011 
Jurupa Hills (2007) 2011 
Lake Perris 2011 2011 
Lake Mathews/Estelle Mountain/ 

El Cerrito 2011 2011 

Lake Skinner/Diamond Valley 
Lake 2011 2011 

Lakeview Mountains  2011 

Murrieta Hot Springs 2011 2011 

North Peak Conservation 
Bank/Meadowbrook 2011 2011 

Quail Valley 2011 2011 
Railroad Canyon/Sedco Hills 2011 2011 
Tule Valley (2006) 2011 
Vail Lake/Wilson 

Valley/Temecula Creek 2011 2011 

Wasson Canyon 2011 2011 

Percent of Core Areas in which 
species was detected during the 
reporting period 

100 100 

 

Western Riverside County MSHCP 
Biological Monitoring Program 10



CSS Bird Surveys and Nest Monitoring Report - 2011 

Table 3. Distribution of transects, number of transects, and detection rates of California gnatcatcher and 
sage sparrow in Core Areas surveyed in 2011. Shaded cells indicate Core Areas for each species.  The 
MSHCP identifies the Hogbacks and Murrieta Hot Springs as a single Core Area for gnatcatcher but, for 
reporting purposes, are tracked separately here. 
  California Gnatcatcher Sage Sparrow 

Core Area 

Number 
of 

transects 

Number of 
transects 

where 
detected 

(% of total) 
Mean number of 

individuals/transect 

Number of 
transects 

where 
detected 

 (% of total) 
Mean number of 

individuals/transect 
Alberhill 14 4 (29%) 0.36 2 (14%) 0.21 
Hogbacks 10 N/A N/A 8 (80%) 1.65 
Jurupa Hills 7 0 0 1 (14%) 0.05 

Lake Mathews/Estelle 
Mountain/El Cerrito 95 1 (1%) 0.01 4 (4%) 0.05 

Lake Skinner/Diamond 
Valley Lake 67 18 (27%) 0.23 24 (36%) 0.35 

Lakeview Mountains 25 0 0 4 (16%) 0.12 

Murrieta Hot Springs 12 2 (17%) 0.08 N/A N/A 

North Peak Conservation 
Bank/Meadowbrook 11 1 (9%) 0.09 1 (9%) 0.09 

Quail Valley 10 01 0 2 (20%) 0.10 

Railroad Canyon/Sedco 
Hills 10 1 (10%) 0.05 2 (20%) 0.25 

Tule Valley 34 0 0 1 (2%) 0.03 

Vail Lake/Wilson 
Valley/Temecula 
Creek 

105 9 (9%) 0.06 55 (52%) 0.66 

Wasson Canyon 13 9 (69%) 0.58 6 (46%) 0.46 
1 We detected gnatcatchers incidentally within this Core Area in 2011. 

Nest Survival and Reproduction 

We documented successful reproduction by gnatcatchers in 100% of their Core 
Areas in 2011, including 17 nesting attempts within 6 (67%) Core Areas as well as 12 
family groups, consisting of fledglings and adults, in all of the gnatcatcher Core Areas 
(Figure 3, Table 4). Of the 17 nesting attempts, 8 (47%) succeeded, 7 (41%) failed due to 
depredation, 1 (6%) was abandoned during the incubation stage and 1 (6%) failed for 
unknown reasons. We observed a total of 20 family groups of gnatcatchers within the 
Core Areas of which 8 groups were fledged from monitored nests. The other 12 groups 
were observed during transect surveys or incidentally observed while walking between 
transects; we were unable to locate their nests. All of the fledglings we detected were still 
highly dependent upon their parents and had limited flight skills, so we assume they 
fledged within the Core Areas. We detected nests most frequently within the Lake 
Skinner Core Area, where large areas of suitable gnatcatcher habitats are conserved. 

Western Riverside County MSHCP 
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Table 4. Distribution and outcome of California gnatcatcher nests and number of family groups detected 
within designated Core Areas in 2011.   

Core Area 
Number 
of nests 

Number of 
successful nests 
(% of nests per 

Core Area) 

Number of 
unsuccessful nests 

(% of nests per 
Core Area) 

Number 
gnatcatcher family 
groups detected2

Alberhill 2 2 (100%) 0 1 

Hogbacks 0 0 0 3 

Lake Mathews/Estelle 
Mountain/ El Cerrito 0 0 0 1 

Lake Skinner 61 3 (50%) 3 (50%) 5 

Murrieta Hot Springs     

North Peak Conservation 
Bank/Meadowbrook 1 1 (100%) 0 0 

Quail Valley 0 0 0 1 
Railroad Canyon/Sedco 

Hills 1 1 (100%) 0 0 

Vail Lake/Wilson 
Valley/Temecula Creek 5 0 5 (100%) 1 

Wasson Canyon 2 1 (50%) 1 (50%) 0 
Total 17 8 (47%) 9 (53%) 12 
1 Data for one nest was incomplete and could not be used for all analyses. 
2 We detected these family groups without finding a nest location. 

We included data from16 gnatcatcher nesting attempts in the nest survival 
analysis. We excluded data from 1 nesting attempt at the Lake Skinner Core Area 
because nesting information was incomplete on the data sheet. Estimated daily nest 
survival rate (DSR) for gnatcatcher nests was 0.97 (95% CI = 0.94–0.99), suggesting a 
nest success rate of 41%, assuming an average of 30 d from the first day of egg laying 
until fledging (Grishaver et al. 1998). We did not have enough nest data from nest re-
visits to calculate variations in nest survival based upon nest stage or among Core Areas. 

Density Estimation 
California Gnatcatcher 

The model-averaged density estimate of gnatcatchers was 0.09 individuals/ha 
(95% CI = 0.06–0.13 individuals/ha), detection probability was 0.48 (95% CI = 0.40–
0.57) and effective strip half-width was 43 m (95% CI = 36–51 m). The models identified 
as best by AICc analyses were the half-normal key function with no expansion, uniform 
key function with a cosine expansion, and uniform key function with hermite-polynomial 
expansion. These 3 models were separated by only 2.54 AICc unit differences; therefore, 
we model-averaged the 3 models. Any series expansion of half-normal key function, such 
as cosine, simple-polynomial, and hermite-polynomial, did not improve AICc unit values. 
Uniform key function with simple-polynomial expansion was discarded by the model 
shape criterion. 

Western Riverside County MSHCP 
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Bell’s Sage Sparrow 

The model-averaged density estimate of sage sparrows was 0.25 individuals/ha 
(95% CI = 0.19–0.34 individuals/ha), detection probability was 0.42 (95% CI = 0.35–
0.49), and effective strip half-width was 40 m (95% CI = 33–47 m). The models 
identified as best by AICc analysis were the half-normal with no series expansion, the 
uniform key function with cosine expansion, and the uniform key function with simple-
polynomial expansion. These models were separated by only 1.54 AICc unit differences. 
Any series expansions of half-normal key function improved the AICc unit value from a 
base. 

Nest Habitat 
We collected habitat and vegetation data from all available nest sites (n = 17) to 

quantify the general nest habitat characteristics of gnatcatchers (Figure 3). We collected 
habitat data from late July to early August, after we had completed the transect survey 
and nest-monitoring portion of this project and when all nests were empty. 

Gnatcatchers built nests in a variety of available shrubs in CSS habitat. The most 
commonly used nest substrate was E. fasciculatum (n = 6 nests, 35%), followed by A. 
californica (n = 3, 18%), Keckiella antirrhinoides (n = 2, 12%), S. apiana (n = 2, 12%), 
Artemisia tridentata (n = 1, 6%), E. farinosa (n = 1, 6%), Eriodictyon trichocalyx (n = 1, 
6%), and S. mellifera (n = 1 6%). 

Substrates containing successful nests (n = 8) were an average of 97 cm tall 
(range = 49–175 cm), and substrates containing unsuccessful nests (n = 9) were an 
average of 142 cm tall (range = 122–184 cm) (Table 5). We collected nest height values 
from 8 available gnatcatcher nests. The remaining 9 nests had already disappeared when 
we returned to collect nest habitat vegetation data, so we were not able to measure nest 
height from them. Successful nests (n = 6) were an average of 58 cm (range = 21–128 
cm) above ground, and unsuccessful nests (n = 2) were an average of 78 cm (range = 75–
82 cm) above ground (Table 5). 

Nest substrate canopies overlapped with the canopies of the nearest shrub in each 
cardinal direction 43% of the time, creating 1 larger clump of shrubs. Overall, nest 
substrates were an average distance of 0.6 m from the closest neighboring shrub (Table 
5). We found that an average of 89 (64%) points within 17.8 m (0.1 ha) of nest sites were 
covered by shrub canopy (Table 5). The average number of potential nest shrubs per 
vegetation plot was 241 (range = 122–352) near successful nests (n = 8), and 295 (range 
= 155–463) near unsuccessful nests (n = 9). 

E. fasciculatum was the most common shrub in nest sites of gnatcatchers, and we 
saw the species in all nest sites, at an average rate of 112 shrubs per plot (Table 6). We 
observed E. trichocalyx in just 3 nest sites; however, 1 pair of gnatcatchers used it for 
their nest substrate despite there being a greater number of E. fasciculatum nearby. 

Western Riverside County MSHCP 
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Table 5.  Summary of nesting habitat data for California gnatcatcher nests in 2011. Mean values and (ranges) of 17 nests surveyed classified as successful, 
unsuccessful, and all outcomes combined. 

 Nest 
substrate 

height (cm) 

Nest 
substrate 
size (m3) 

Nest height 
(cm) 

Foliage edgea 
(cm) 

Nest cover 
(%) 

Distance to 
nearest shrub 

(cm) 

Potential nest 
shrub density 

/ plot 

Shrub canopy 
cover          

(no. hits) 

Successful nests 
(n = 8) 

97 
(49-175) 

2.03 
(0.57-6.76) 

58 
(21-128) 

20 
(0-71) 

49 
(22-76) 

53 
(0-136) 

241 
(122-352) 

92 
(57-116) 

Unsuccessful nests 
(n = 9) 

142 
(122-184) 

3.73 
(0.97-7.76) 

78 
(75-82) 

40 
(27-53) 

52 
(36-68) 

68 
(0-128) 

295 
(155-463) 

86 
(69-123) 

All nests combined 
(n = 17) 

121 
(49-184) 

2.93 
(0.57-7.76) 

63 
(21-128) 

25 
(0-71) 

50 
(22-76) 

61 
(0-136) 

270 
(122-463) 

89 
(57-123) 

a Distance between a nest and the edge of nearest foliage at nest height. 
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Table 6. Number of potential nest shrubs, by species, within 17.8 m (0.1 ha) of active California 
gnatcatcher nests in 2011. Species codes are:  ERFA = Eriogonum fasciculatum, ARCA = Artemisia 
californica, SAME = Salvia mellifera, SAAP = Salvia apiana, ENFA = Encelia farinose, KEAN = 
Keckiella antirrhinoides; ERTR = Eriodictyon trichocalyx.   

 Species 
Nest ID Core Area ERFA ARCA SAME SAAP ENFA KEAN ERTR 
ALB01 151 77 12 0 0 0 0 
ALB02 Alberhill 

111 24 3 0 0 0 3 
MSR01 6 21 169 0 1 29 89 
MSR02 28 0 0 112 0 1 0 
MSR03 75 0 0 73 0 0 0 
MSR04 328 1 0 5 0 0 0 
MSR05 185 49 64 3 11 0 122 
MSR06 

LakeSkinner 
/Diamond Valley 
Lake 

41 51 1 15 0 1 0 
SEH01 Railroad Canyon 

/Sedco Hills 35 0 0 6 0 59 0 

STP01 North Peak 
Conservation 
Bank 
/Meadowbrook 

8 1 0 0 214 0 0 

WAC01 186 12 10 0 9 0 0 
WAC02 Wasson Canyon 110 86 0 12 0 2 0 
WIV01 213 20 0 0 0 61 0 
WIV02 110 41 0 0 0 4 0 
WIV03 211 0 0 0 0 89 0 
WIV04 19 38 0 0 0 0 0 
WIV05 

Vail Lake 
/Wilson Valley 
/Temecula Creek 

90 0 0 0 0 0 0 
Total  1907 421 259 226 235 246 214 
Average  112 25 15 13 14 15 13 

 

DISCUSSION 
We detected California gnatcatcher and Bell’s sage sparrow at all of their Core 

Areas during the current reporting periods for each species, and also documented 
successful reproduction by gnatcatchers in all of their Core Areas in 2011. Therefore, 
both the Core Area use and reproductive objectives for gnatcatchers, and the Core Area 
use objective for sage sparrows are currently being met for the current reporting period. 

We detected the highest number of gnatcatchers per transect in the Wasson 
Canyon Core Area (0.58 individuals/transect; Table 3), where all transects were within 
suitable breeding or foraging habitat for the species. The number of detections within this 
Core Area was greatest during the first round. We started our first round of surveys while 
gnatcatchers were still creating territories and were more defensive and vocal. These 
behaviors made the species more detectable. During the second round, gnatcatchers had 
already finalized their territories and the adults were often on nests either incubating or 
brooding their young. As a result, the adults were less active during this time period than 
they were during the first survey round, and were thus less likely to be detected by 
observers. Also, we frequently detected gnatcatchers within the Alberhill and Lake 
Skinner Core Areas. These Core Areas were covered by very tall, dense, healthy CSS 
vegetation that provided ideal breeding and foraging habitats for a variety of CSS-

Western Riverside County MSHCP 
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dependent birds. Because of the size of the Lake Skinner Core Area, it supported the 
greatest number of gnatcatchers in our study. 

We detected sage sparrows most frequently per transect at the Hogbacks Core 
Area, where transects were within suitable sage sparrow habitat such as CSS or 
CSS/chaparral transition. The Wilson Valley Core Area supported the greatest number of 
sage sparrows compared with other Core Areas, because the Core Area is very large and 
includes many large patches of suitable habitat for sage sparrows. Overall, sage sparrows 
are more generalized in their habitat needs compared to gnatcatchers, and more habitats 
suitable to the species are conserved within the Plan Area. As a result, we tend to detect 
sage sparrows more often than we detect California gnatcatchers. 

The Core Areas in which we detected gnatcatchers and sage sparrows less 
frequently did not contain large patches of suitable habitat for the species. For instance, in 
the Lake Mathews/Estelle Mountain/El Cerrito Core Area, much of which is grassland 
and with very sparse distribution of CSS shrubs, we detected few gnatcatchers and sage 
sparrows. Instead, we detected the species only in areas covered by suitably large, 
healthy, and dense stands of CSS shrubs. In Quail Valley, we were not able to detect any 
gnatcatchers during transect surveys; however, we observed a family group incidentally 
during an area search. 

We conducted a third survey round in the sage sparrow Core Area of Jurupa Hills 
because of our failure to detect the species during the first 2 survey rounds. A large 
amount of suitable sage sparrow habitat in this Core Area was burned in 2010, leading to 
a dramatic reduction in available habitat during 2011 surveys. All survey transects in the 
Jurupa Hills were located in small patches of suitable habitat surrounded by burned area. 
However, we documented 1 individual still using this area during our third round of 
surveys. During future CSS surveys, when shrubs within the Core Area have recovered 
and attained sizes and densities suitable for sage sparrows, we expect greater numbers of 
sage sparrows to recolonize the Jurupa Hills Core Area. 

Nest Survival and Reproduction 
We documented successful reproduction by gnatcatchers in all 9 designated Core 

Areas. The Core Areas in which we found gnatcatcher nests were relatively large and 
included many suitable patches of healthy CSS vegetation. As a result, those Core Areas 
provided excellent breeding habitats for many pairs of gnatcatchers. In the Core Areas in 
which we were unable to find nests, or were able to observe only a few breeding pairs, 
we found only small patches of suitable CSS habitat. In some of these less suitable Core 
Areas, we only found family groups of gnatcatchers. 

 The DSR for gnatcatcher nests in 2011 was greater than the gnatcatcher DSR 
values we reported in 2007, when DSR was 0.93 (95% CI = 0.88–0.95). Our 2011 DSR 
value was on the high end of rates reported by other investigators in Riverside and San 
Diego Counties (Grishaver et al. 1998). However, our results in 2007 and 2011 were 
based upon relatively small sample sizes and longer nest checking periods; therefore, the 
results could reflect this sampling bias. 
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Density Estimation 
 The 2011 density estimate for gnatcatchers was quite low (0.09 individuals/ha); 
however, this may not accurately represent the true density of gnatcatchers in their Core 
Areas. Due to the limitation of our GIS-based vegetation data (CDFG et al. 2005), many 
transects were within relatively poor-quality habitats for gnatcatchers. For example, in 
Lake Mathews/Estelle Mountain/El Cerrito (n = 95 transects), approximately 10% of 
transects actually occurred in suitable CSS habitat. The remaining 90% of transects were 
in grasslands, on rocky hillsides, or in areas with sparsely-distributed CSS shrubs. These 
habitat types are not preferred by gnatcatchers, and that may have produced density 
estimates that are substantially lower than true density levels within accurately suitable 
habitats in the Core Area. In general, we tended to detect gnatcatchers within a Core Area 
if there was a suitable density of CSS shrubs, and patch sizes of CSS shrubs were of an 
optimum size. We saw few patches of suitable gnatcatcher habitat that were unused by 
the species. 

 Our density estimate for sage sparrows was relatively high (0.25 individuals/ha) 
compared to gnatcatchers. As with gnatcatchers, though, this estimate is likely lower than 
the true density of sage sparrows within their Core Areas, largely because we were not 
always surveying in ideal sage sparrow habitat. Moreover, we were not always able to 
accurately measure the exact distance to birds detected along transects, due to rough 
terrain and very dense stands of CSS or chaparral shrubs, which interfered with the 
function of our rangefinders. Additionally, the song of the sage sparrow is loud and 
travels farther than the song of the gnatcatcher, so we often detected sage sparrows that 
were far from the transect line, making it difficult for observers to discern the location of 
the singing bird. As a result, we were not able to record distance data for all sage sparrow 
detections, meaning these detected birds were not included in density estimate analysis. 
Sage sparrows were very abundant in healthy, dense CSS and CSS-chaparral transition 
habitat, which consisted mainly of chamise-dominated (Adenostoma fasciculatum) 
habitat. 

Nest Habitat 
 There was no apparent difference between vegetation characteristics at successful 
and unsuccessful nests in the Core Areas. Unfortunately, our sample size was too small, 
due to limitations of time and personnel, to compare the 2 groups statistically. Some 
characteristics differed between the 2 groups, such as nest substrate height and potential 
nest shrub density, but the ranges of values often overlapped, suggesting that the 2 groups 
did not differ substantially with respect to the characteristics we quantified. We were not 
able to collect nest height data for all nests because many nests disappeared before we 
were able to collect habitat data at the site. In all likelihood, this resulted from predators 
foraging in the area, or gnatcatchers reusing the nesting material to build a new nest 
(Grishaver et al. 1998). 

Gnatcatcher nest characteristics in our study were very similar to those of 
previous studies (Grishaver et al. 1998, Atwood and Bontrager 2001). Nest height, 
distance from nest to foliage edge, nest substrate height, and nest substrate width were 
within the range reported by Grishaver et al. (1998) in San Diego County. The mean 
distance between nest shrubs and surrounding shrubs in our study (ranged from 0 to 136 
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cm) was noticeably less than reported by Grishaver et al. (1998) in San Diego County 
(ranged from153 to 176 cm), suggesting that gnatcatchers in our study area nested in 
more densely populated shrub habitats than those in San Diego County. 

Gnatcatchers used a variety of CSS shrubs for their nest substrate. They were not 
selecting the most dominant shrubs, the tallest shrubs, or the biggest shrubs in their 
breeding territories. Gnatcatchers may have selected nesting substrates that were part of a 
nest patch, rather than selecting nest sites based upon the quality of individual shrubs. 
Twelve (71%) nest substrates overlapped at least 1 other shrub, further indicating that 
gnatcatchers preferred large clumps of shrubs for nesting rather than a single shrub. At 1 
nest site within the Lake Skinner Core Area, a pair of gnatcatchers selected an isolated, 
small S. apiana within a small drainage. As a result, the nest was well hidden from a 
distance.  

Shrub densities of gnatcatcher nest sites were also variable (122–463 potential 
nest shrubs/plot). E. fasciculatum was the most abundant potential nest shrubs in the nest 
vegetation plots, and we observed this species in all of our plots; however, gnatcatchers 
did not always select for nest substrate the most dominant species. Instead, they 
sometimes selected less-abundant species in which to nest. For example, a pair in Wilson 
Valley used A. tridentata as a nest substrate, which was the only representative the 
species within their breeding territory. E. trichocalyx was also not very abundant in 
gnatcatcher breeding territories; however, 2 pairs in Lake Skinner nested in it. E. 
trichocalyx is usually larger than E. fasciculatum and provides more nest hiding cover. 
These results appear to be different than those reported by Grishaver et al. (1998) in San 
Diego County, where nest substrate selection was a reflection of availability of shrubs in 
the nesting area, but similar to the study conducted in Riverside County, where the 
selected nest substrates were not proportional to the availability of potential nest 
substrates (Braden 1999).  

We were not able to find any relationship between the aspect of nest sites and 
selection of nest plots, which was similar to data reported by Braden (1999) in Riverside 
County. North-facing slopes generally contain dense CSS habitat consisting of E. 
fasciculatum and A. californica. South-facing slopes, however, contain less dense CSS 
habitat and are dominated by E. farinosa. Gnatcatchers in this study constructed nests on 
both north- and south-facing slopes. 

Recommendations for Future Surveys 
The California gnatcatcher and Bell’s sage sparrow are specialists in a relatively 

narrow range of suitable habitats. Unfortunately, because suitable habitat was defined 
from the vegetation maps generated in 2005 (CDFG et al.), and because we were required 
to distribute the number of transects proportionally to the amount of suitable habitat 
across Core Areas, many transects were established in unsuitable or poor quality habitat. 
The time spent surveying those transects reduced the opportunity to survey in suitable 
habitat elsewhere, or to conduct more nest surveys. Additionally transects on unsuitable 
habitats lowered the precision and increased the bias of estimated results for all survey 
efforts. To solve this problem, we need to acquire more accurate GIS-based vegetation 
maps and spend more time ground-truthing potential survey sites. 
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We also need to train surveyors to estimate the location of target species that are 
detected by song only, especially for sage sparrows in dense chamise or steep CSS 
habitats. Many surveyors were uncomfortable estimating the location of birds (i.e., the 
source of the song) in those habitats during 2011 surveys, and they left the distance 
section blank on the data sheets even if they detected the target species on the transect. 
As a result, we had to delete many detection records, which reduced the sample size for 
density analysis. 

Reproductive information is a key factor for estimating the future trend of 
sensitive species and evaluating habitat qualities for them (Shaffer 2004); however, the 
abundance of birds, itself, is not always related to reproductive success, habitat quality, or 
future population trends (Van Horne 1983). Furthermore, nest searching and monitoring 
requires many trained surveyors and is very time consuming. Our sample size for analysis 
of reproduction was low due to limited availability of trained surveyors and time during 
the breeding season in 2011. Increasing the accuracy of this analysis, and thus estimating 
future population trends more accurately, requires us to spend more time training 
surveyors, conducting nest searches, and monitoring more nests, which could increase the 
sample size for data analysis. Moreover, a comparison of the nest vegetation 
characteristics of successful and unsuccessful nests could guide future habitat 
management and estimates of population trends but requires a larger sample size than we 
had this year. 
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Appendix A. Western Riverside County MSHCP Biological Monitoring 
Program Coastal Sage Scrub Bird Survey Protocol, 2011. 

INTRODUCTION 
Coastal sage scrub (hereafter "CSS") is one of the unique plant communities 

found in coastal and inland southern California and Baja California. This habitat type is 
characterized by low-growing, drought-deciduous, and semi-woody shrubs, such as 
California buckwheat (Eriogonum fasciculatum), coast brittle-bush (Encelia californica), 
California sagebrush (Artemisia californica), black sage (Salvia mellifera), and white 
sage (Salvia apiana) (Dudek & Associates 2003). In the spring and summer of 2011, we 
will survey avian species in CSS habitat, focusing on two target species: Coastal 
California Gnatcatcher (Polioptila californica californica; hereafter "gnatcatcher") and 
Bell’s Sage Sparrow (Amphispiza belli belli; hereafter "Sage Sparrow"). 

Gnatcatchers are non-migratory, insectivorous, CSS-obligate, and are distributed 
in southern coastal California and Baja California (Atwood and Bontrager 2001). In the 
Plan Area, gnatcatchers are widely distributed within their suitable habitats in the 
southwestern region, especially in the Riverside Lowlands and San Jacinto Foothills 
Bioregions along the Interstate 15/215 corridor from the Santa Ana River to Temecula, 
and into the Vail Lake area (Dudek & Associates 2003). Gnatcatchers primarily use 
coastal sage scrubs, desert scrubs, and Riversidean alluvial fan scrubs for breeding 
(Dudek & Associates 2003), which occurs from mid-February to mid-August in 
Riverside County. Gnatcatchers nest in relatively dense stands of CSS plants, such as 
California buckwheat, coast brittle-bush, white sage, and California sagebrush (Atwood 
and Bontrager 2001).  

The species-specific objectives for CAGN require continued use of, and 
successful reproduction within, at least 75 percent of specified Core Areas once every 3 
years (Dudek & Associates 2003). Successful reproduction is defined as one nest 
producing at least one fledgling (Dudek & Associates 2003). The Core Areas for 
gnatcatchers are as follows: Alberhill, El Cerrito/Lake Mathews/Estelle Mountain, 
Hogbacks/Murrieta Hot Springs, Lake Skinner/Diamond Valley Lake, North Peak 
Conservation Bank/Meadowbrook, Quail Valley, Railroad Canyon/Sedco Hills, Vail 
Lake/Wilson Valley/Temecula Creek, and Wasson Canyon (Figure 1). 

Bell’s Sage Sparrows are generally non-migratory, ground-foraging omnivores, 
but they are not CSS-obligate (Chase and Carlson 2002). They mainly use CSS, 
chaparral-CSS transition and semidesert scrub habitats (Dudek & Associates 2003), but 
are uncommon in tall, dense, old chaparral (Chase and Carlson 2002). Sage Sparrows are 
also widely distributed within their suitable habitat throughout the Plan Area, especially 
in the Riverside Lowlands, Santa Ana Mountains, Desert Transition, and San Jacinto 
Foothills Bioregions (Dudek & Associates 2003). The species objectives for Sage 
Sparrows do not specify any reproduction or use objectives, so General Management 
Measure 7 applies, specifying that: 
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Figure 1. CSS Survey Core Areas & Survey Locations, 2011
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“Unless otherwise specified in the species-specific conservation objectives, 
species presence and continued use shall be maintained at 75% of the locations 
identified for each species in the species accounts, as measured at a minimum 
once every eight years.” (Dudek & Associates 2003). 

The Core Areas for Sage Sparrows are as follows: Badlands, Box Springs 
Mountain, El Cerrito/Lake Mathews/Estelle Mountain, Hogbacks, Jurupa Hills, Lake 
Perris, Lake Skinner/Diamond Valley Lake, Lakeview Mountains, Railroad 
Canyon/Sedco Hills, Tule Valley, Vail Lake/Wilson Valley/Temecula Creek, and 
Wasson Canyon. 

Populations of both of our target species are in decline in southern California, as 
is their preferred habitat, CSS. According to the Breeding Bird Survey, Sage Sparrow 
detections have declined at a rate of 1.9% per year between 1980 and 2007 (Sauer et al. 
2008) in California. There is no estimated trend for gnatcatchers; however, their breeding 
habitat has declined by 33% since 1993 (Atwood and Bontrager 2001). Gnatcatchers are 
designated as a species of special concern by the State of California, and threatened at the 
Federal level. Sage Sparrows are designated as a species of special concern at both the 
California State and Federal levels. 

For this project, we will be walking 100-m-long transects within gnatcatcher and 
Sage Sparrow habitat in the following Core Areas: Alberhill (579 ha of habitat), El 
Cerrito/Lake Mathews/Estelle Mountain (4012 ha), Hogbacks/Murrieta Hot Springs (489 
ha), Jurupa Hills (154 ha), Lake Skinner/Diamond Valley Lake (5454 ha), Lakeview 
Mountains (560 ha), North Peak Conservation Bank/Meadowbrook (493 ha), Quail 
Valley (552 ha), Railroad Canyon/Sedco Hills (426 ha), Tule Valley (827 ha), Vail 
Lake/Wilson Valley/Temecula Creek (4561 ha), and Wasson Canyon (525 ha). During 
our surveys, we will record all gnatcatcher and Sage Sparrow detections in an effort to 
estimate their population densities.  

We will not be surveying in the Badlands, Box Springs Mountain, or Lake Perris 
Core Areas because those are Sage Sparrow Core Areas in which we detected Sage 
Sparrows in 2007. As stated previously, Sage Sparrows are a species whose use objective 
must be demonstrated once every eight years, so we do not need to document their 
presence in those three Core Areas again until 2015.  

In addition to walking transects in the aforementioned Core Areas, we will 
conduct nest searching and monitoring for gnatcatcher nests in the gnatcatcher Core 
Areas. We will do this to document whether gnatcatchers are breeding successfully 
within their designated Core Areas. We will monitor individual nests until they fail or 
fledge young. Surveys and nest searching will continue until we complete three survey 
rounds, or July 29, 2011, whichever occurs last. 
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Goals 

1) Determine whether gnatcatchers are successfully breeding in at least 75% of the 
Core Areas designated by the MSHCP; 

2) Determine whether gnatcatchers and Sage Sparrows are using at least 75% of 
their designated Core Areas; 

3) Estimate nest survival of gnatcatchers; 

4) Model detection probabilities to determine whether survey methods allow us to 
observe/encounter gnatcatchers and Sage Sparrows when they are present; 

5) Estimate densities of gnatcatchers and Sage Sparrows. 

Objectives 

1. Conduct 478 100-m-long walking transects within appropriate habitat in 
gnatcatcher and Sage Sparrow Core Areas; 

2. Locate and monitor active gnatcatcher nests, continuing to monitor nests until 
either fledging or failure occurs; 

3. Estimate densities of gnatcatchers and Sage Sparrows at defined core areas by 
modeling detection probabilities using Program DISTANCE (Thomas et al. 
2009). 

METHODS 

Survey Design 
We selected survey transects within the species-specific Core Areas in the 

MSHCP Plan Area using a GIS layer of potential gnatcatcher and Sage Sparrow habitats 
(CDFG et al. 2005). Transects are 100 m long and separated from one another by at least 
300 m, within habitat types identified as likely gnatcatcher and Sage Sparrow habitats by 
the MSHCP (see Introduction). Within CSS, we will not survey in areas where the slope 
exceeds 35 degrees, because surveyors will be less able to adequately pay attention to 
observing birds while walking the transects. The density at which we placed transects 
within Core Areas unique to gnatcatchers, as well as those Core Areas shared by 
gnatcatchers and Sage Sparrows, was approximately 1 transect/42 ha of appropriate 
habitat. Within Core Areas unique to Sage Sparrows, we placed transects at a density of 
1/22 ha of appropriate habitat. We placed these transects at a higher density in small Core 
Areas because the small Core Areas could not support an adequate number of transects at 
a density of 1/42 ha of habitat. 

We used Hawth’s Tools (Beyer 2004) in ArcGIS (ESRI 2009) to assign one set of 
endpoints at regularly-spaced intervals of 300 m. Next, we selected a bearing (1–360°) at 
random, and calculated the coordinates of each transect’s second endpoint given the 
length of the transect (100 m), the starting location, and the random bearing. We chose 
transects that were 100 m long and at least 300 m apart because that would allow us to 
have a sufficient sample size for analysis, while at the same time providing an adequate 
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survey coverage area within each Core Area. 

The above steps yielded 478 100-m-long transects, divided among the Core Areas 
as follows: Alberhill (n = 14 transects), El Cerrito/Lake Mathews/Estelle Mountain (n = 
96), Hogbacks/Murrieta Hot Springs (n = 12), Jurupa Hills (n = 7), Lake 
Skinner/Diamond Valley Lake (n = 130), Lakeview Mountains (n = 25), North Peak 
Conservation Bank/Meadowbrook (n = 11), Quail Valley (n = 13), Railroad 
Canyon/Sedco Hills (n = 10), Tule Valley (n = 38), Vail Lake/Wilson Valley/Temecula 
Creek (n = 109), and Wasson Canyon (n = 13).  

Individual survey efforts will be defined by the 100-m-long transects, which 
should take observers a minimum of 5 minutes to complete. Each transect will be 
surveyed 3–5 times during the course of this project. We will begin the first round of 
surveys on February 22nd, and continue until the end of the 2011 breeding season 
(approximately the end of July). We will commence transect surveys 15 min after 
sunrise, and new surveys will not begin after 1100 hrs. Furthermore, we will not survey if 
temperatures exceed 35°C, or during periods of heavy precipitation, fog, or strong winds 
(exceeding 5 on the Beaufort Scale, or 38 km/h). We will conduct nest searching for 
gnatcatchers any time of the day and continue until the end of the breeding season. If we 
find any active gnatcatcher nests, we will re-visit them periodically until fledging or 
failure occurs. If at least one nestling fledges, we will consider the nest successful.  

Field Methods 

Line Transects 

Observers will begin by navigating to either one of the transect endpoints using a 
handheld GPS. At 50 m before the transect start point, observers will stop and record the 
date, their initials, the transect ID, and the transect visit number. Next, observers will turn 
on the anemometer, which will remain on throughout the duration of the survey to record 
average and maximum wind speeds, and record the starting weather and temperature. 
Observers will record any birds detected between this point and the start of the transect as 
incidental, or in-transit, birds. As soon as observers arrive at the transect start point, they 
will record starting time and then begin walking the transect, using their GPS and a 
compass to walk a straight line toward the opposite endpoint of the transect. To ensure 
that they will walk in a straight line between endpoints, and to minimize the amount of 
time spent looking at their GPS, observers should identify a distant landmark in the exact 
direction of the opposite endpoint, and periodically glance at that landmark during the 
survey. While walking the transect, observers will stop at 25-m-intervals to look and 
listen for birds that may be otherwise less detectable while the observer is walking 
through dense vegetation or along steep terrain. Observers will also do this at each of the 
transect endpoints. Upon completion of the transect, observers will record the ending 
time, weather, and temperature, as well as the maximum and average wind speeds. If 
observers do not observe any birds during the survey, they will record “None” on the first 
line of the datasheet. 

If observers encounter a gnatcatcher or Sage Sparrow during a survey, they will 
record the species, using a four-letter code; the sex of the bird; the age of the bird; the 
angle in the direction of the bird relative to the transect (i.e., the angle will be 0–90°); and 
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the distance (m) of the bird from the observer. Distances will be measured using a laser 
rangefinder. If a gnatcatcher flies out of the observer’s sight, the observer will leave the 
transect to follow the bird in an attempt to find an active nest. When observers do this, 
they will record when they left the transect (“Obs. Start Time” on the datasheet) as well 
as when they returned to the transect (“Obs. End Time”). Observers will always return to 
the exact spot along the transect when they finish following a gnatcatcher. This will be 
ensured by observers marking, using their GPS, the exact location from which they leave 
the transect before pursuing the gnatcatcher. Observers will always complete the full 
length of each transect, regardless of how much time they spent following a gnatcatcher, 
or whether they located an active nest while doing so.  

If observers encounter non-target species, they will record on their datasheet the 
first individual of each species observed. Observers will record information for 
subsequently-observed individuals only if that individual is a Covered Species. In both 
cases, observers do not have to record distances and angles to the bird. 

Nest Searching and Monitoring 

There are many different methods to locate active nests depending on nesting 
stages (e.g., building, laying, incubating, and nestling). Species-specific traits and habitat 
types also influence the way birds build and use a nest. Nest searching is usually very 
labor-intensive work; however, there are several key techniques for nest searching, such 
as observing behaviors of birds, walking systematically in their core habitats, or a 
combination of these. 

If observers find a pair of gnatcatchers during a survey or while approaching a 
survey transect within Core Area, they will stay in that area and observe the bird’s 
behaviors. Behaviors that indicate nesting will be recorded on their datasheet. If 
observers see a gnatcatcher carrying nesting materials or food, or hear begging or alarm 
calls, these behaviors may indicate an active nest nearby. During observation, observers 
will maintain a safe distance (>50 m) from the potential nest site. Doing so will reduce 
stress on gnatcatchers and will also minimize the likelihood of potential nest predators 
being drawn to the area. If it is too difficult to observe these behaviors due to rough 
terrain or dense vegetation cover, observers will try to locate the bird’s most commonly 
used area (core area in the territory), and will systematically check each shrub in this core 
area while walking. 

Upon identifying a potential nest site, observers will approach the nest site and 
attempt to determine if it is active. Such approaches to the nest will be circuitous and will 
involve observers making mock searches for nests in nearby vegetation both before and 
after investigating the actual nest. Doing this will prevent potential nest predators from 
being able to establish a direct route to the nest site and will thus reduce the risk of nest 
failure due to predation. Observers will mark the location of the nest using their handheld 
GPS unit. The marked location will be as close to the nest as possible, without observers 
having to disturb the nest site. 

Investigation of the actual nest will be as brief and non-intrusive as possible. 
Observers will keep in mind that the primary focus of this project is to document 
successful gnatcatcher nests, and of distant secondary importance is gathering 
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information about clutch size, incubation stage length, etc. If investigating a nest’s 
contents will lead to damaging the nest substrate, or unnecessarily stressing the parents 
(e.g., because the nest is in dense foliage), observers will forego assessing the nest’s 
contents and will instead simply observe whether it is active by watching the behaviors of 
the parents from a safe distance (Heath et al. 2008).  

Observers will re-visit active nests 1–2 times/week (Heath et al. 2008), and during 
these follow-up visits, they will determine whether the nest is active by watching the 
behavior of the adults. Doing this will allow observers to determine the nest’s stage (i.e., 
incubation or nestling1) while minimizing stress on the adults. When observers need to 
approach the nest for checking nest contents or stages, observers will minimize time 
spent near the nest and take different paths to the nest each time to avoid making a clear 
path to the nest, which will decrease the chance that predators detect the nest (Martin and 
Geupel 1993). Follow-up visits will occur until the nest fledges young2 or fails3.  

Nest Habitat 
We will collect vegetation data from Gnatcatcher nests after completing all CSS 

surveys and once nests become inactive. At each nest site, we will set up circular 
vegetation plots that are centered on the nest. We will stretch a measuring tape 17.8 m 
(area = 0.1 ha) in each of the 4 cardinal directions and mark the ends with a pin flag 
(Martin et al. 1997). Next, we record the plant species of the nest substrate, measure the 
nest substrate height, maximum width, and the width perpendicular to the widest point. 
We then measure nest height from the ground to the base of the nest and distance of the 
nest to the edge of the closest foliage. We also estimate, then average, the percentage of 
the nest that falls directly under vegetation at 5 points: directly above the nest and 1 m 
from the nest in each cardinal direction. Next, we measure the aspect and slope at the nest 
site. We also recorde the shrub species nearest to the nest in each cardinal direction and 
measure the distance from the edge of the nest substrate to the nearest shrub. Next, we 
measure shrub canopy cover in the 4 cardinal directions using a moosehorn densitometer, 
starting 50 cm from the center of the nest and measuring every 50 cm to 17.5 m. Finally, 
we recorde, by species, every shrub >0.8 m high within each quadrant. Two exceptions to 
this step are S. apiana and E. farinosa, which we will record in one of 2 categories: 0.6-
0.8 m or >0.8 m. We do this because these shrubs grow vertically and horizontally at 
almost the same rate, meaning short shrubs can still provide good nesting habitat for 
gnatcatchers. 

Field Procedure 

1. Before going into field, each observer will upload the transect endpoints to 
their handheld GPS unit from: S:\Projects\Birds\CSS 2011\CSS 

                                                 
1If only one adult is making food carries to the nest, the nest is likely in the incubation stage; however, if 
both adults are making food carries, the nest is in the nestling stage. 
2Confirmed by hearing begging calls of young birds and observing parents delivering food to areas other 
than the nest (Heath et al. 2008). 
3Confirmed when either adult is observed attending a new nest site, or the female stops exhibiting 
incubation behaviors prior to the expected hatch date (Heath et al. 2008). 
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Coordinates.tpo. 

2. Observers will commence transect surveys 15 min after sunrise, and new 
surveys will not begin after 1100 hrs. 

3. Observers will navigate to one of the transect’s endpoints using a handheld 
GPS. 

4. At the 50 m before the transect start point, observers will stop and record on 
their datasheet the date, visit number, transect ID, their initials, starting 
weather, and starting temperature. Observers will also ensure that their 
anemometer is turned on and remains on throughout the duration of the 
survey. 

5. When observers arrive at the start point, they will record the starting time and 
then commence the survey. During the survey, observers will navigate, using 
their GPS, to the opposite end of the transect. While doing so, observers will 
walk at a constant speed that allows them scan for gnatcatchers and Sage 
Sparrows. 

6. If observers encounter gnatcatcher(s) during a survey, they will record the 
following: Species code, sex, age, angle to the bird, and distance from the 
observer. If the gnatcatcher flies out of view, observers will mark their 
location along the transect (using a GPS), make note of the time on their 
datasheet, and then follow the gnatcatcher. During the observation, observers 
will watch for any gnatcatcher behaviors that might indicate an active nest. If 
the active nest is suspected, observers will approach the nest in a circuitous 
manner, while conducting mock nest searches in vegetation along the way. 
Inspection of the actual nest will be brief and is meant simply to confirm the 
presence of the active nest (rather than assessing its contents). Following 
inspection of the nest, observers will continue conducting mock nest searches 
as they walk away from the nest site.  

7. If observers encounter Sage Sparrow(s) during a survey, they will record the 
same information above, then continue the transect. This is because Sage 
Sparrows are not the species that reproductive status are required to document. 

8. If observers encounter non-target, non-Covered Species, they will record the 
following for the first individual of each species detected: species code, sex, 
and age, but not angle or distance to the bird. These data will also be recorded 
for all observations of non-target Covered Species. 

9. When finished observing a gnatcatcher off-transect, observers will return to 
the spot along the transect from which they departed, record the time on their 
datasheet, and continue walking the transect. 

10. Upon reaching the opposite end of the transect, observers will record the end 
time, weather, and temperature, and also record the average and maximum 
wind speeds during the survey. 
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11. As stated previously in the Survey Design, surveys will not commence during 
periods of precipitation exceeding a light drizzle. If, however, heavy 
precipitation occurs after the survey has commenced, the survey period will 
continue as usual. In the event that surveys cannot commence due to heavy 
rain, observers will wait until the precipitation subsides completely or lessens 
to a drizzle. If heavy precipitation occurs for more than 2 h, observers will 
cancel surveys for the rest of the day and return to the office. 

12. The same procedure detailed in step 11 will apply if fog appears before the 
start of a survey. 

13. The same procedure detailed in step 11 will apply if, at the start of a survey, 
wind exceeds 38 km/h, or a 5 on the Beaufort scale, which is characterized by 
large branches in motion, whistling heard overhead in utility wires, and 
objects such as empty plastic garbage cans tipping over.  

Equipment 
• Binoculars (at least 8x magnification power) 
• Handheld GPS 
• Field maps 
• Anemometer/thermometer combination (if available) 
• Thermometer (if anemometer is unavailable) 
• Rangefinder 
• Compass 
• Datasheets 
• Telescoping mechanic’s mirror (optional) 

 

TRAINING 

All surveyors will demonstrate proficiency at both visual and aural identification 
of Covered CSS birds as well as other common co-occurring CSS bird species. They will 
also demonstrate an understanding of the field methods associated with the study, as well 
as the desired methods of approaching and observing potential gnatcatcher nest locations. 

All surveyors will practice visual and aural identification, using avian field guides 
(e.g., Sibley 2000) and computer software (e.g., Thayer’s Guide to Birds of North 
America) for several weeks prior to the beginning of field surveys. No observer will 
begin surveys before passing an examination by correctly identifying recordings of all 
Covered CSS species and greater than 80% of a sample of typical co-occurring species. 
All observers will demonstrate proficiency with survey techniques before field surveys 
commence. 

Nest searchers involved in this project will receive additional training in the 
reproductive biology of the gnatcatchers. Prior to beginning field surveys, all nest 
searchers will practice techniques and protocols to be used in the project on common, 
non-covered species. All nest searchers will demonstrate proficiency in the field with 
common species before proceeding to work with gnatcatcher nests.  
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Training Results 

Surveyors who successfully complete the above training will be able to correctly 
identify Covered and co-occurring CSS birds by both sight and sound. Additionally, they 
will be able to conduct surveys, specifically transects, for gnatcatchers and Sage 
Sparrows, and nests of gnatcatchers, as described above. Surveyors will also be able to 
accurately record field data in a manner that is similar to previous projects in which they 
have participated. Finally, surveyors will be able to monitor gnatcatcher nests in a 
manner that will minimize stress on the adult birds and minimize the likelihood of 
attracting potential nest predators. 

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. After observers have returned to 
the office, they will enter their field data into an electronic Microsoft Access database, 
after which datasheets will be stored in a folder labeled “CSS Bird Survey 2011 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 “CSS 
Bird Survey 2011 Data Double-checked.”  

DATA ANALYSIS 

We will estimate each the gnatcatcher and Sage Sparrow detection probability and 
population density using program DISTANCE (Thomas et al. 2009). This method 
estimates detection probability based on distance sampling data and uses this information 
to provide a corrected density estimate. We will estimate density of above species 
stratified by Core Area or pool all observations if sample size is low (distance sampling 
requires relatively large sample sizes, usually 40–60 detections per stratum for a simple 
model with no covariates). 

We will evaluate multiple detection functions for each species analyzed using 
both uniform and half-normal key functions with cosine, simple-polynomial, and 
hermite-polynomial series expansions. The model that minimized Akaike’s Information 
Criterion (AIC) will be selected and used for all further analysis (Burnham and Anderson 
2002). When model fit will be poor (determined visually and using χ2 goodness of fit 
tests), we will truncate and pool models by hand. 

We will use program PRESENCE (Hines 2006) to calculate the Proportion of 
Area Occupied (PAO) for surveys. This analysis determines transect-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 sampling at lower sample sizes (Mackenzie et al. 
2006). Both distance and PAO methods rely heavily on the assumption that populations 
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remain closed (no immigration, emigration, mortality, or birth) during the survey period. 
Violations of this assumption can lead to large errors in parameter estimates.  

If sample sizes are large enough to support more complex analyses, we will test 
the effects of environmental variables on occupancy, density, and detection probability. 
These includes site-specific variables, such as elevation and the proportion of area within 
100 m of a transect dominated by CSS vegetation (calculated using GIS vegetation layers 
from CDFG et al. 2005), and sample-specific covariates, such as temperature, wind 
speed, and ambient noise. To determine if our sampling method affected detection 
probability, we will also test the effects of transect length and walking speed on detection 
probability in both distance and occupancy models. All models will be compared to 
models containing no stratification or covariates. The best fitting model will be chosen 
using AIC. 

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. 

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

• Mid-February–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. CSS Bird Monitoring Data Sheet, 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
Age

(Ad, Juv, Unk)
Angle
(0-90°) Obs. Start Time Obs. End Time

MSHCP CSS Bird Monitoring Data Sheet, 2011

Sex
(M, F, U)

Beaufort      km/hr
Site conditions

Distance
(m)

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 & 
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.
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APPENDIX C. Nest Monitoring Data Sheet, 2011

ID Species Pair # MSHCP Biological Monitoring Program
2011 Nest Monitoring Data Sheet

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

Notes: 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
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APPENDIX D. Nest Habitat Data Sheet, 2011.  

  

                           CAGN Nest Habitat Data Sheet (2011) Date: 
Nest ID: 
 
 

 Core area: Observer(s):  
 
 

 UTM:                                       mN                                        mE  

Nest 
substrate 
 
 

Species: 
 

 Height (cm): 
  

 Maximum width (cm): 
  

Perpendicular  
to maximum width (cm): 
  

  
  
  

 Nest height at base 
(cm): 
 
 

Distance of the nest from foliage edge (cm); 
 
 

 Slope (degrees): 
  

Aspect (0-359°):  Shrub canopy cover 
  
  
  

 
 
 

North 
 

 East 
 
  
  

The nearest shrubs 
(Species and 
Distance (m)) 
 
 
 

North: 
Spp- 
 
Distance(m)- 

East: 
Spp- 
 
Distance(m)- 

South: 
Spp- 
 
Distance(m)- 

West: 
Spp- 
 
Distance(m)- 

Nest cover (%) 
 
 
 

Over (%): 
  

North (%) 
 

East (%) 
 

South (%) 
 

West (%) 

South  West

Shrub counts (All shrubs taller than 0.8m) 
Species Quadrant 1 (N-E) Quadrant 2 (E-S) Quadrant 3 (S-W) Quadrant 4 (W-N) 
     
     
     
     
     
     
 
Notes: 
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Appendix E. Avian species detected during coastal sage scrub bird surveys 
in 2011. Species in bold are MSHCP Covered Species. 

 
COMMON NAME SCIENTIFIC NAME 
Allen's Hummingbird Selasphorus sasin 
American Coot Fulica americana 
American Crow Corvus brachyrhynchos 
American Goldfinch Spinus tristis 
American Kestrel Falco sparverius 
American Pipit Anthus rubescens 
American White Pelican Pelecanus erythrorhynchos 
Anna's Hummingbird Calypte anna 
Ash-throated Flycatcher Myiarchus cinerascens 
Barn Swallow Hirundo rustica 
Bell's Sage Sparrow Amphispiza belli belli 
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-throated Sparrow Amphispiza bilineata 
Blue Grosbeak Passerina caerulea 
Blue-gray Gnatcatcher Polioptila caerulea 
Brewer's Blackbird Euphagus cyanocephalus 
Brewer's Sparrow Spizella breweri 
Brown-headed Cowbird Molothrus ater 
Bullock's Oriole Icterus bullockii 
Burrowing Owl Athene cunicularia 
Bushtit Psaltriparus minimus 
Cactus Wren Campylorhynchus brunneicapillus 
California Quail Callipepla californica 
California Thrasher Toxostoma redivivum 
California Towhee Melozone crissalis 
Canyon Wren Catherpes mexicanus 
Caspian Tern Hydroprogne caspia 
Cassin's Kingbird Tyrannus vociferans 
Chipping Sparrow Spizella passerina 
Cliff Swallow Petrochelidon pyrrhonota 
Coastal California Gnatcatcher Polioptila californica californica 
Common Raven Corvus corax 
Common Yellowthroat Geothlypis trichas 
Cooper's Hawk Accipiter cooperii 
Costa's Hummingbird Calypte costae 
Dark-eyed Junco Junco hyemalis 
Double-crested Cormorant Phalacrocorax auritus 
Dusky Flycatcher Empidonax oberholseri 
Empidonax Spp. Empidonax spp. 
Eurasian Collared-Dove Streptopelia decaocto 
European Starling Sturnus vulgaris 
Fox Sparrow Passerella iliaca 
Gambel's Quail Callipepla gambelii 
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COMMON NAME SCIENTIFIC NAME 
Golden Eagle Aquila chrysaetos 
Grasshopper Sparrow Ammodramus savannarum 
Great Blue Heron Ardea herodias 
Great Egret Ardea alba 
Great Horned Owl Bubo virginianus 
Greater Roadrunner Geococcyx californianus 
Great-tailed Grackle Quiscalus mexicanus 
Horned Lark Eremophila alpestris 
House Finch Carpodacus mexicanus 
House Sparrow Passer domesticus 
House Wren Troglodytes aedon 
Ladder-backed Woodpecker Picoides scalaris 
Lark Sparrow Chondestes grammacus 
Lawrence's Goldfinch Spinus lawrencei 
Lazuli Bunting Passerina amoena 
Lesser Goldfinch Spinus psaltria 
Lesser Nighthawk Chordeiles acutipennis 
Lincoln's Sparrow Melospiza lincolnii 
Loggerhead Shrike Lanius ludovicianus 
Mallard Anas platyrhynchos 
Merlin Falco columbarius 
Mountain Quail Oreortyx pictus 
Mourning Dove Zenaida macroura 
Northern Flicker Colaptes auratus 
Northern Harrier Circus cyaneus 
Northern Mockingbird Mimus polyglottos 
Northern Rough-winged Swallow Stelgidopteryx serripennis 
Nuttall's Woodpecker Picoides nuttallii 
Oak Titmouse Baeolophus inornatus 
Osprey Pandion haliaetus 
Pacific-slope Flycatcher Empidonax difficilis 
Phainopepla Phainopepla nitens 
Prairie Falcon Falco mexicanus 
Red-tailed Hawk Buteo jamaicensis 
Red-winged Blackbird Agelaius phoeniceus 
Rock Pigeon Columba livia 
Rock Wren Salpinctes obsoletus 
Ruby-crowned Kinglet Regulus calendula 
Rufous Hummingbird Selasphorus rufus 
Sage Sparrow Amphispiza belli 
Savannah Sparrow Passerculus sandwichensis 
Say's Phoebe Sayornis saya 
Scott's Oriole Icterus parisorum 
Sharp-shinned Hawk Accipiter striatus 
Snowy Egret Egretta thula 
Song Sparrow Melospiza melodia 
Southern California Rufous-crowned 
Sparrow Aimophila ruficeps canescens 
Spotted Towhee Pipilo maculatus 
Swainson's Hawk Buteo swainsoni 
Townsend's Warbler Setophaga townsendi 
Tree Swallow Tachycineta bicolor 
Turkey Vulture Cathartes aura 

Western Riverside County MSHCP 
Biological Monitoring Program 38



CSS Bird Surveys and Nest Monitoring Report - 2011 

COMMON NAME SIENTIFIC NAME 
Unidentified bird Unidentified bird 
Unidentified blackbird Icteridae 
Unidentified falcon Falconidae 
Unidentified flycatcher Tyrannidae 
Unidentified gull Laridae 
Unidentified hummingbird Trochilidae 
Unidentified sparrow Emberizidae 
Unidentified swallow Hirundinidae 
Unidentified woodpecker Picidae 
Unidentified wren Troglodytidae 
Vaux's Swift Chaetura vauxi 
Vesper Sparrow Pooecetes gramineus 
Violet-green Swallow Tachycineta thalassina 
Western Bluebird Sialia mexicana 
Western Kingbird Tyrannus verticalis 
Western Meadowlark Sturnella neglecta 
Western Scrub-Jay Aphelocoma californica 
White-crowned Sparrow Zonotrichia leucophrys 
White-tailed Kite Elanus leucurus 
White-throated Swift Aeronautes saxatalis 
Wilson's Warbler cardellina pusilla 
Wrentit Chamaea fasciata 
Yellow Warbler Setophaga petechia 
Yellow-rumped Warbler Setophaga coronata 
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