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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. Reserve 
assembly is ongoing and is expected to take 20 or more years to complete. The 
Conservation Area includes lands acquired 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 these lands as they 
were understood by the Monitoring Program at the time the surveys were conducted. 

The Monitoring Program monitors the status and distribution of the 146 species 
covered by the MSHCP 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 Wildlife (CDFW, formerly California Department of Fish and 
Game) and the U.S. Fish and Wildlife Service]. Monitoring Program activities are guided 
by defined conservation objectives for each Covered Species, other information needs 
identified in MSHCP Section 5.3 or elsewhere in the document, and the information 
needs of the Permittees. A list of the lands where data collection activities were 
conducted in 2013 is included in Section 7.0 of the Western Riverside County Regional 
Conservation Authority (RCA) Annual Report to the Wildlife Agencies.  

The primary author of this report was the 2013 Spotted Owl Project Lead, 
Nicholas Peterson. This report should be cited as: 

Biological Monitoring Program. 2014. Western Riverside County MSHCP Biological 
Monitoring Program 2013 California Spotted Owl (Strix occidentalis occidentalis) 
Survey Report. Prepared for the Western Riverside County Multiple Species Habitat 
Conservation Plan. Riverside, CA. Available online: http://www.wrc-rca.org/library.asp. 

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. Readers 
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.  

Please contact the Monitoring Program Administrator with questions about the 
information provided in this report. Questions about the MSHCP should be directed to 
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 
The California Spotted Owl (Strix occidentalis occidentalis; “Spotted Owl”) is 

one of 45 bird species covered by the Western Riverside County MSHCP (Dudek & 
Associates 2003) and is designated as a species of special concern (year round) by the 
State of California (Davis and Gould 2008). The California Spotted Owl is one of three 
subspecies of Spotted Owl and its range generally extends from the southern Cascade 
Range of northern California, south along the mountains of central and southern 
California to the Mexican border (Gutiérrez et al. 1995; Davis and Gould 2008). 

The MSHCP identifies two species objectives for Spotted Owl. The first objective 
requires the conservation of ≥41,370 ac (≥16,742 ha) of montane coniferous and oak 
deciduous woodland and forest within the Plan Area, including 7,350 ac (2,974 ha) in the 
Santa Ana Mountains, 1,620 ac (656 ha) in the San Bernardino Mountains, and 32,400 ac 
(13,112 ha) in the San Jacinto Mountains Bioregions (Fig. 1). The second objective 
requires the conservation of any nesting locations within the Santa Ana, San Bernardino, 
and San Jacinto Mountains (Dudek & Associates 2003). Because there is no explicit 
monitoring component of the species objective, we apply the default objective, requiring 
that Spotted Owls are using ≥75% (i.e., all three) of the aforementioned Bioregions at 
least once every eight years  (see Volume I, Section 5.0, Table 5-8 of the MSHCP; Dudek 
& Associates 2003). 

The MSHCP states that Spotted Owls are sparsely distributed within the Plan 
Area in montane coniferous and oak deciduous woodlands and forests of the Santa Ana, 
San Bernardino, and San Jacinto Mountains Bioregions (Fig. 1). The species has been 
detected at 13 locations within the Plan Area during U.S. Forest Service (USFS) surveys 
from 1988–1994, with specific data points representing the estimated geometric centroid 
of detected owl territories (Fig. 2). All these locations are within the San Jacinto 
Mountains Bioregion and most are near several of our 2013 survey points (Fig. 3). 
Additionally, the California Natural Diversity Database (CNDDB) identifies four 
locations within the San Bernardino Mountains and 93 locations within the San Jacinto 
Mountains of western Riverside County at which Spotted Owls have been detected 
during previous surveys from 1971 to 2001 (Fig. 1). Finally, our Program’s biologists in 
2007 detected Spotted Owls three times within the San Jacinto Mountains, specifically 
twice within Dark Canyon and once along Strawberry Creek (Fig. 4). 

In general, Spotted Owls prefer microhabitats containing trees >52–90 cm 
diameter breast height (dbh) and canopy closures >40% (Call et al. 1992; Gutiérrez et al. 
1995). Spotted Owl habitats are dominated by hardwoods, primarily oak (Quercus spp.), 
from sea level to ~1,000 m in elevation; at higher elevations, conifers (Class Pinopsida) 
dominate (Gutiérrez et al. 1995). Within San Bernardino County, Spotted Owls occur 
from 885–2,560 m in elevation and typically nest in conifers (71% of nests) rather than 
hardwoods (29%) and most nests are platform nests constructed an average of 16.1 m 
above ground. In general, the owls in San Bernardino County prefer sites with structural 
complexity, and these sites tend to have more variation in tree size, higher canopy 
closure, and greater basal area of large trees versus areas unused for nesting (LaHaye et 
al. 1997).   
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Spotted Owls may begin laying eggs by early March and can be caring for 
nestlings as late as mid-June. Clutches contain 1–4 eggs and females alone incubate the 
eggs. The average incubation period is 30 d and nestlings typically fledge 34–36 d post-
hatching. Both parents care for the fledglings through August, after which the young are 
independent (Gutiérrez et al. 1995). 

Goals and Objectives 
1. Determine whether California Spotted Owls are using any of the Bioregions 

identified in the MSHCP. 
a. Conduct call-playback point-count surveys within appropriate habitat in 

the three Bioregions. 
2. Estimate detection probabilities based on presence or absence of California 

Spotted Owls at survey sites using a closed-capture occupancy model included 
with Program MARK (White and Burnham 1999). 

a. Conduct repeat-visit point-count surveys within the three aforementioned 
Bioregions. 

3. Identify California Spotted Owl nest sites for continued conservation. 
a. Re-visit any sites where we detected Spotted Owls and attempt to 

determine location of nearby nest sites. 

METHODS 
Survey Design 

We visited all potential survey sites within the three aforementioned Bioregions 
during the fall of 2012 to determine their suitability for Spotted Owls, specifically 
whether there was montane coniferous or oak woodland habitat present, and a relatively 
high degree of canopy closure by the dominant tree species (Call et al. 1992; LaHaye et 
al. 1997). We ultimately assigned five survey points in the Santa Ana Mountains 
Bioregion, two in the San Bernardino Mountains Bioregion, and 42 in the San Jacinto 
Mountains Bioregion (Fig. 3). 

Individual survey efforts were defined by a single survey point from which we 
broadcast Spotted Owl vocalizations (Franklin et al. 1996; LaHaye et al. 2001; USFWS 
2011). Survey sites were located along forest roads or hiking trails (Franklin et al. 1996; 
USFWS 2011) and were separated by ≥600 m (USFWS 2011). Each site was surveyed 3–
6 times during this project (USFWS 2011; Lee et al. 2013). We began surveys in mid-
March (USFWS 2011), which was approximately the earliest time when we could expect 
Spotted Owls to begin laying eggs (Gutiérrez et al. 1995). The visits extended through the 
end of August, at which point any hatch-year Spotted Owls were independent (Gutiérrez 
et al. 1995). Subsequent visits to sites were separated by ≥7 d, and we conducted most 
surveys between official apparent sunset and sunrise (USFWS 2011); however, if 
surveying at a location during this time presented safety concerns to our biologists, we 
conducted surveys during the daylight hours (Franklin et al. 1996; LaHaye et al. 2001; 
USFWS 2011). Finally, we did not conduct surveys during periods of rain, heavy fog, or 
high winds (i.e., maximum wind speed >24 km/h) (USFWS 2011). 
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Field Methods 
Surveys began when a pair of observers reached a survey point. Upon arrival, 

observers recorded on the data sheet (Appendix A) the date, their initials, and the survey 
point number. Next, observers recorded the starting weather, temperature, and wind 
speed. After these initial data were recorded, observers set up the broadcasting equipment 
and then moved approximately 25 m away. Observers then recorded the survey start time 
when the recorded vocalizations began broadcasting, and recorded the end time at the 
conclusion of the broadcast period. The broadcast period lasted approximately 13 min, 
consisting of four complete cycles of the Spotted Owl broadcast sequence (available at 
the USFWS Northern Spotted Owl Recovery website 
[http://www.fws.gov/oregonfwo/Species/Data/NorthernSpottedOwl/Recovery/]), 
followed by 2 min of silence. Observers turned the speaker 90° following each broadcast 
cycle, thereby ensuring the broadcast was evenly dispersed across the habitat. Observers 
immediately terminated the broadcast sequence if they detected a Spotted Owl. 
Additionally, we did not broadcast any agitated or barking Spotted Owl vocalizations 
near suspected nest sites (USFWS 2011). 

Observers recorded information on all bird species detected while at the survey 
point. For non-covered species, observers recorded information for only the first 
individual of that species detected, which provides species richness data for the site. For 
such species, observers recorded the species name, age class information, and sex. For 
Covered Species, observers recorded the species name, age class, and sex for every 
individual detected while at the vantage point. If observers were unsure whether they had 
already recorded data on an individual (i.e., they may be double-counting), they erred on 
the side of caution and recorded information on that individual. 

Following the detection of owls during nocturnal surveys, we re-visited sites 
during the daytime and attempted to “mouse” the owls in an effort to locate nests. Such 
re-visits occurred late in the nesting season, during provisioning of young, and as soon as 
possible following nocturnal detections of owls. Mousing owls consists of presenting live 
mice to owls with the expectation that breeding owls will carry the mouse to a nest rather 
than consuming or caching it, thereby allowing observers to follow the owl to its nest 
site. In general, if an owl consumes the mouse, it is either not breeding or is not 
provisioning young (Franklin et al. 1996; USFWS 2011). 

Data Analysis 
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 Spotted Owls within our study 
areas and throughout our survey period. 

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 

Western Riverside County MSHCP 
Biological Monitoring Program 

7 



2013 California Spotted Owl Survey Report 

calculated cumulative detection probabilities (P*) across n visits according to the 
following formula, where pi is the detection probability on a given visit or shift: 

P* = 1 – ∏
=

−
n

i
ip

1

1 . 

Minimally, two visits to sites are required for detection probability analyses 
(MacKenzie et al. 2002), but we prefer to conduct a minimum of three visits. Six visits 
are recommended by USFWS (2011) for Spotted Owl surveys. 

Training 
Observers demonstrated the ability to identify bird species likely to be detected 

near Spotted Owl survey areas before being allowed to participate in this project. To 
demonstrate this, observers passed a quiz consisting of photographs and audio recordings 
of 64 bird species. Observers had to correctly identify every Covered Species on the quiz 
and ≥80% of the non-covered species before being allowed to participate in surveys. 
Personnel studied avian field guides (e.g., Sibley 2000) and computer software (e.g., 
Thayer’s Guide to Birds of North America, v. 3.5) to learn to identify birds by sight and 
sound. Additionally, observers attended a presentation by the Avian Program Lead during 
which we discussed the protocol, Spotted Owl identification, and any questions related to 
the project. 

RESULTS 
Detections and Nest Searches 

We detected Spotted Owls at 14 survey points in 2013, all of which were within 
the San Jacinto Mountains Bioregion (Fig. 4). Two-thirds (67%) of the detections 
occurred during our first two survey rounds, from mid-March through early May, and we 
detected owls during every survey round except the sixth and final round (late July 
through late August). We detected 57 avian species during 2013 surveys, including four 
species covered by the MSHCP (Appendix B). The general locations at which we 
detected Spotted Owls, as well as our attempts at daytime follow-up visits to the sites, are 
briefly described below. We did not detect Spotted Owls within the Santa Ana Mountains 
or San Bernardino Mountains Bioregions in 2013, despite surveying each point six times. 

Four survey points at which we detected Spotted Owls are in an area near Logan 
and Stone Creeks, west of Pine Cove (Fig. 4). All of the detections in this area occurred 
on one night in mid-April. Unfortunately, we were unable to detect owls during daytime 
follow-up visits. CNDDB and USFS data indicate that this area historically contained 
Spotted Owls (Fig. 2). 

Four additional points at which we detected Spotted Owls are 640–3,155 m from 
historic owl locations reported by the USFS (Figs. 2 and 4), near the community of Pine 
Wood, which is southeast of Black Mountain. The USFS also identified one nest site in 
this location. We were unable to detect owls during daytime follow-up visits to the site in 
2013. 
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Three of our survey points with Spotted Owl detections were 145–1,270 m from 
an historic territory centroid within Dark Canyon (Figs. 2 and 4), whose creek is a 
tributary of the North Fork of the San Jacinto River. We were able to visually detect two 
owls at the survey point closest to the historic territory centroid. Only one of the two owls 
was banded. Daytime follow-up visits resulted in us successfully mousing the non-
banded owl on two separate occasions; unfortunately, the owl consumed the mouse on 
both occasions, so we were unable to document the presence of an active nest. This 
general area is within 200 m of three nests documented by the USFS from 2009–2011. 

Two other survey points were along the Ernie Maxwell Trail south of Humber 
Park and east of the community of Fern Valley (Fig. 4). We were able to visually detect a 
pair of owls at one of the points, but daytime follow-up visits to the site were 
unsuccessful at locating the owls. CNDDB data indicate that Spotted Owls were detected 
in this area sometime between 1971 and 2001 (Fig. 2). 

One survey point from which we detected Spotted Owls is on Suicide Rock, near 
Strawberry Valley (Fig. 4). The vocalizing owl seemed to be in an area approximately 1 
km to the east, and we were successful at locating two owls during a daytime follow-up 
visit to the area. One of the owls was banded, likely by the USFS, but we were unable to 
see bands on the second owl. We did not have mice with us during the visit, and 
subsequent planned visits to the site, for the purpose of mousing the owls, were canceled 
due to Forest closures following the Mountain and Silver Fires that burned from 15–30 
July and 7–12 August, respectively. Owls nested annually in this location from 2008–
2011, according to USFS data (Fig. 2). 

Detection Probability Analysis 
Program MARK identified the p(.) model as the best-fit model for our data (Table 

1). For this model, the nightly detection probability estimate (SE) was 0.38 (0.10). We 
then used the real function data provided by MARK to calculate a cumulative detection 
probability [SE] after three (0.76 [0.11]) and six (0.94 [0.05]) visits to survey sites.  

Table 1. Support for models predicting nightly detection probability for California Spotted Owls in 2013. 
The general model, p(.), assumes a constant detection probability and the p(t) model assumes variation in 
detection probability across time, i.e., survey round. ΔAICC = difference between each model and the top 
model in Akaike’s information criterion corrected for small samples (AICC); K = number of parameters 
in the model; and wi = Akaike weight, a measure of each model’s relative support within the set of 
candidate models. 
Model ΔAICC K wi 
p(.) 0.00 2 0.94 
p(t) 5.50 7 0.06 

 

DISCUSSION 
Detections and Nest Searches 

Spotted Owls are known to respond to conspecific vocalizations throughout the 
breeding season, especially if the vocalization belongs to an unfamiliar owl (Forsman et 
al. 1984). This explains why we were able to elicit responses from owls through the fifth 
round of surveys and may also explain the timing of peaks in our detection rates (mid-
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March through early May), which generally correspond with the peak periods of 
incubation and nestling presence in the species (early April through late May; Gutiérrez 
et al. 1995). We failed to detect any owls during the sixth and final survey round, which 
lasted from late July through late August. This was likely due to two factors. First, this is 
generally after Spotted Owls have finished breeding (Gutiérrez et al. 1995) and are thus 
less likely to respond to conspecific vocalizations (Forsman et al. 1984). Second, the only 
sites at which we continued to conduct surveys during the sixth round were those sites at 
which we had not yet, and ultimately did not, detect owls. Spotted Owls were probably 
not occupying these areas, which is why we failed to detect them during surveys. 

Most of the places where we detected Spotted Owls in the San Jacinto Mountains 
Bioregion in 2013 were near territory centroids, recent nest sites, or both, that were 
documented by USFS prior to 2013. Furthermore, every nest site documented by USFS 
that was near one of our survey sites appeared to be occupied by owls in 2013, although 
we were unable to confirm nesting at the sites. These results are expected, given the 
tendency toward strong breeding-site fidelity in Spotted Owls (Solis 1983; Forsman et al. 
1984; Ganey 1988; Willey 1993). USFS documented additional nest sites along the South 
Fork of the San Jacinto River and northeast of Rouse Ridge (Fig. 2), but we did not 
conduct surveys nearby in 2013 and thus cannot confirm whether owls persist in the area. 

We did not detect Spotted Owls within the Santa Ana Mountains Bioregion in 
2013. This Bioregion is generally lower in elevation than the San Jacinto Mountains 
Bioregion, meaning that Spotted Owls using the area would likely be within hardwood 
(i.e., oak) habitat (Gutiérrez et al. 1995). Despite the presence of apparently suitable low-
elevation habitat, owls have never been detected within the Riverside County portion of 
the Santa Ana Mountains; however, CDFW (2013) data indicate that Spotted Owls have 
been detected within the Orange County portion of the mountain range. These data 
suggest that the wetter, west-facing slopes of the mountain range, on the Orange County 
side of the boundary, contain habitat that is more suitable to Spotted Owls than the drier, 
east-facing slopes within Riverside County. 

We also failed to detect Spotted Owls within the San Bernardino Mountains 
Bioregion in 2013. This may have resulted from the fact that we had only two survey 
points due to the scarcity of appropriate Spotted Owl habitat within the conserved portion 
of the Bioregion. Spotted Owls have used the area historically, specifically one site along 
Banning Canyon that is just 360 m southeast of one of our 2013 survey points (Figs. 1 
and 3). CDFW (2013) data further indicate that owls frequently use portions of Riverside 
County’s San Bernardino Mountains that are east of the Plan Area and thus not surveyed 
by our Program. The portion of the mountain range that extends into San Bernardino 
County is also frequently used by Spotted Owls, including nest sites from 1993 and 1996 
that are 1,470 m and 1,230 m, respectively, from one of our 2013 survey points (CDFW 
2013). Unfortunately, the portion of the San Bernardino Mountains within western 
Riverside County may include suboptimal Spotted Owl habitat relative to what is within 
the adjacent portions of the mountain range, meaning that additional conservation of 
habitat within the Bioregion will not increase the likelihood of use by Spotted Owls. 
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Detection Probability Analysis 
Our data support the USFWS (2011) recommendation that six visits to a site are 

adequate to detect Spotted Owls. Based upon our nightly detection probability estimate 
(p) of 0.38, six visits to a site would give a cumulative detection probability (P*) of 
approximately 0.94, meaning that there is a 94% chance of us detecting a Spotted Owl if 
they are present at the site. 

In 2013 we limited the number of times we surveyed sites within the San Jacinto 
Mountains Bioregion to three visits, due to limited staff availability and other ongoing 
projects. We were then able to perform detection probability analyses on those data while 
continuing with six visits to each point within the remaining two Bioregions in which we 
had not yet detected the species. 

Recommendations 
We recommend that future Spotted Owl surveys implement collection of data 

related to habitat at sites where we detect Spotted Owls, as well as any nest sites. These 
data might give us a better understanding of what habitat features may be preferred by 
local Spotted Owls, and may also help to guide future surveys by allowing us to select 
survey sites based upon the presence of apparently preferred habitat features. Due to time 
constraints and demands of other 2013 survey efforts, habitat measurements were not 
possible in 2013. 

We also recommend mousing as a method for detecting active nests when adult 
owls are observed. Our limited experience with the technique in 2013 indicated that owls 
will readily consume live mice, and USFS biologists assert that owls will fly directly to 
active nests with the mice, so this should be a technique that we are prepared to use 
throughout the nesting season during future Spotted Owl surveys. 

We also recommend conducting surveys at the Rouse Ridge sites identified by 
CNDDB and USFS as historically containing owl territories and nests (Fig. 2). This area 
is generally accessible via a Forest Service road and requires extensive driving time. The 
sites are not necessarily dangerous with respect to nighttime surveys, but daytime surveys 
would be acceptable if safety concerns are an issue. 

ACKNOWLEDGEMENTS 
Funding for the Biological Monitoring Program is provided by the Western 

Riverside Regional Conservation Authority and the California Department of Fish and 
Wildlife. Program staff who conducted surveys were Nicholas R. Peterson (Avian 
Program Lead, CDFW), Masanori Abe, Ana M. Hernandez, Jennifer N. Hoffman, Lynn 
E. Miller, Robert H. Packard, Ashley B. Ragsdale, and Jonathan J. Reinig. Special thanks 
to Maricela A. Paramo, a biologist previously employed by the Biological Monitoring 
Program, who participated in several survey rounds. We also acknowledge Camilla Estes, 
who accompanied the field crew during a survey. Finally, we thank 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. 

 

Western Riverside County MSHCP 
Biological Monitoring Program 

11 



2013 California Spotted Owl Survey Report 

REFERENCES 
Burnham, K. P, and D. R. Anderson. 2002. Model selection and multimodel inference: A 

practical information-theoretic approach. 2nd Edition. Springer-Verlag, New York. 

California Department of Fish and Wildlife (CDFW). 2013. Spotted Owl Observations 
[ds704]. Biogeographic Information and Observation System (BIOS). Retrieved 
31 October 2013 from http://bios.dfg.ca.gov. 

Call, D. R., R. J. Gutiérrez, and J. Verner. 1992. Foraging habitat and home-range 
characteristics of California Spotted Owls in the Sierra Nevada. Condor 94:880–
888. 

Davis, J. N., and G. I. Gould, Jr. 2008. California Spotted Owl (Strix occidentalis 
occidentalis). Pages 227–233 in W. D. Shuford and T. Gardali, editors. California 
Bird Species of Special Concern: A ranked assessment of species, subspecies, and 
distinct populations of birds of immediate conservation concern in California. 
Studies of Western Birds 1. Western Field Ornithologists, Camarillo, California, 
and California Department of Fish and Game, Sacramento. 

Dudek & Associates. 2003. Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). Final MSHCP, volumes I and II. Prepared for 
County of Riverside County Transportation and Lands Management Agency by 
Dudek & Associates, Inc. Approved 17 June 2003. 

Forsman, E. D., E. C. Meslow, and H. M. Wight. 1984. Distribution and biology of the 
Spotted Owl in Oregon. Wildlife Monographs 87.  

Franklin, A. B., D. R. Anderson, E. D. Forsman, K. P. Burnham, and F. F. Wagner. 1996. 
Methods for collecting and analyzing demographic data on the Northern Spotted 
Owl. Studies in Avian Biology 17:12–20. 

Ganey, J. L. 1988. Distribution and habitat ecology of Mexican Spotted Owls in Arizona. 
Master’s Thesis. Northern Arizona University, Flagstaff. 

Gutiérrez, R. J., A. B. Franklin, and W. S. LaHaye. 1995. Spotted Owl (Strix 
occidentalis). In A. Poole, editor. The Birds of North America Online. Ithaca: 
Cornell Lab of Ornithology; Retrieved from the Birds of North America Online: 
http://bna.birds.cornell.edu.bnaproxy.birds.cornell.edu/bna/species/179. 

LaHaye, W. S., R. J. Gutiérrez, and D. R. Call. 1997. Nest-site selection and reproductive 
success of California Spotted Owls. Wilson Bulletin 109:42–51. 

LaHaye, W. S., R. J. Gutiérrez, and J. R. Dunk. 2001. Natal dispersal of the Spotted Owl 
in southern California: Dispersal profile of an insular population. Condor 
103:691–700. 

Lee, D. E., M. L. Bond, M. I. Borchert, and R. Tanner. 2013. Influence of fire and 
salvage logging on site occupancy of Spotted Owls in the San Bernardino and San 
Jacinto Mountains of southern California. Journal of Wildlife Management 
77:1327–1341. 

Western Riverside County MSHCP 
Biological Monitoring Program 

12 



2013 California Spotted Owl Survey Report 

MacKenzie, D. I., J. D. Nichols, G. B. Lachman, S. Droege, J. A. Royle, and C. A. 
Langtimm. 2002. Estimating site occupancy rates when detection probabilities are 
less than one. Ecology 83:2248–2255. 

MacKenzie, D. I., J. D. Nichols, J. A. Royle, K. H. Pollock, L. L. Bailey, and J. E. Hines. 
2006. Occupancy estimation and modeling: Inferring patterns and dynamics of 
species occurrence. Elsevier, London. 

Sibley, D. A. 2000. The Sibley guide to birds. Alfred A. Knopf, New York.  

Solis, Jr., D. M. 1983. Summer habitat ecology of Spotted Owls in northwestern 
California. Master’s Thesis. Humboldt State University, Arcata, California. 

(USFWS) U.S. Fish and Wildlife Service. 2011. Protocol for surveying proposed 
management activities that may impact Northern Spotted Owls. USDI Fish and 
Wildlife Service, Portland, Oregon. 

White, G. C., and K. P. Burnham. 1999. Program MARK: Survival estimation from 
populations of marked animals. Bird Study 46 Supplement:120–138. Downloaded 
August 2009. 

Willey, D. W. 1993. Home-range characteristics and juvenile dispersal ecology of 
Mexican Spotted Owls in southern Utah. Final report 1992–93. High Desert 
Research Collective, Flagstaff, Arizona. 

  

Western Riverside County MSHCP 
Biological Monitoring Program 

13 



2013 Spotted Owl Survey Report

Appendix A. 2013 Spotted Owl survey data sheet.
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Station ID: CSO13- Round #: Date: Observers: Start time: End time:

Start temp.: Avg. sky code: Avg. noise: End temp.:

Max wind: km h-1 Avg. wind: km h-1

Species code
Age

(Ad, Juv, Unk)
Sex

(M, F, Unk)

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.

MSHCP California Spotted Owl Survey Data Sheet, 2013

Notes

Notes, species observed in-transit, etc.
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Appendix B. Avian species detected during 2013 Spotted Owl surveys. Species covered 
by the MSHCP are indicated in bold. 

COMMON NAME SCIENTIFIC NAME 
Acorn Woodpecker Melanerpes formicivorus 
American Crow Corvus brachyrhynchos 
American Robin Turdus migratorius 
Anna's Hummingbird Calypte anna 
Ash-throated Flycatcher Myiarchus cinerascens 
Band-tailed Pigeon Patagioenas fasciata 
Barn Owl Tyto alba 
Bewick's Wren Thryomanes bewickii 
Black Phoebe Sayornis nigricans 
Black-chinned Sparrow Spizella atrogularis 
Black-headed Grosbeak Pheucticus melanocephalus 
Black-throated Gray Warbler Setophaga nigrescens 
Bushtit Psaltriparus minimus 
California Spotted Owl Strix occidentalis occidentalis 
California Thrasher Toxostoma redivivum 
California Towhee Melozone crissalis 
Cassin's Finch Haemorphus cassinii 
Common Poorwill Phalaenoptilus nuttallii 
Common Raven Corvus corax 
Cooper's Hawk Accipiter cooperii 
Dark-eyed Junco Junco hyemalis 
Flammulated Owl Psiloscops flammeolus 
Fox Sparrow Passerella iliaca 
Great Horned Owl Bubo virginianus 
Green-tailed Towhee Pipilo chlorurus 
Hairy Woodpecker Picoides villosus 
House Wren Troglodytes aedon 
Hutton's Vireo Vireo huttoni 
Lesser Goldfinch Spinus psaltria 
Mallard Anas platyrhynchos 
Mountain Chickadee Poecile gambeli 
Mountain Quail Oreortyx pictus 
Mourning Dove Zenaida macroura 
Northern Flicker Colaptes auratus 
Northern Pygmy-Owl Glaucidium gnoma 
Northern Saw-whet Owl Aegolius acadicus 
Nuttall's Woodpecker Picoides nuttallii 
Oak Titmouse Baeolophus inornatus 
Phainopepla Phainopepla nitens 
Red-tailed Hawk Buteo jamaicensis 
Red-winged Blackbird Agelaius phoeniceus 
Rock Wren Salpinctes obsoletus 
Ruby-crowned Kinglet Regulus calendula 
Song Sparrow Melospiza melodia 
Spotted Towhee Pipilo maculatus 
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Appendix B continued. 

COMMON NAME SCIENTIFIC NAME 
Steller's Jay Cyanocitta stelleri 
Turkey Vulture Cathartes aura 
Unidentified accipiter Family Accipitridae 
Unidentified owl Order Strigiformes 
Unidentified sparrow Family Emberizidae 
Unidentified woodpecker Family Picidae 
Violet-green Swallow Tachycineta thalassina 
Western Bluebird Sialia mexicana 
Western Screech-Owl Megascops kennicottii 
Western Scrub-Jay Aphelocoma californica 
Western Tanager Piranga ludoviciana 
Western Wood-Pewee Contopus sordidulus 
White-breasted Nuthatch Sitta carolinensis 
White-headed Woodpecker Picoides albolarvatus 
Wrentit Chamaea fasciata 
Yellow-rumped Warbler Setophaga coronata 
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