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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 Wildlife 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. 

MSHCP reserve assembly is ongoing and it is expected to take 20 or more years 
to assemble 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 would like to 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 2012 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 2012 Project Lead, Esperanza 
Sandoval.  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 
Species-specific conservation objectives of the Western Riverside County 

Multiple Species Habitat Conservation Plan (MSHCP) for bobcat (Lynx rufus), coyote 
(Canis latrans), mountain lion (Puma concolor), and long-tailed weasel (Mustela frenata) 
call for the maintenance of habitat conservation cores and linkages that provide an 
effective means of dispersal (Dudek & Associates 2003). Presence of covered carnivores, 
as measured at least once every eight years, must be maintained in at least 75% of cores 
and linkages identified in individual species accounts, and movement of bobcat and 
mountain lion must be shown to occur across potential barriers to dispersal (e.g., freeway 
corridors) (Dudek & Associates 2003; Appendix A). 

The Biological Monitoring Program began surveying for covered mammalian 
carnivores in 2008 using scent-station transects, motion-triggered cameras, and area-
search surveys. Remote-detection surveys such as scent-station transects offer an 
inexpensive alternative to more invasive methods and are an effective means of surveying 
carnivores (Roughton and Sweeney 1982; Gompper et al 2006). Coyote were the most 
commonly detected species on transects, followed by bobcat, long-tailed weasel, and 
mountain lion. 

Camera stations have also been an effective means of documenting species 
presence at freeway underpasses, as they allow for the entire width of the underpasses to 
be surveyed continuously with 1–4 cameras and a minimal investment of field staff. 
Vandalism remains the largest threat to success of camera stations especially in areas 
where human activity presents a near-constant danger to equipment. Since 2008, we have 
surveyed 13 locations with 37 cameras for a total of 6,125 camera nights. Coyote was the 
most common Covered Species photo-captured and was detected at all but two survey 
locations. We also captured bobcat at all but five survey locations. We detected long-
tailed weasel and mountain lion at one survey location each.  

We began using focused area-search surveys in 2009 to document presence of 
larger carnivore species, coyote and mountain lion, across incomplete habitat linkages 
where restrictively small areas of conserved land precluded more robust survey methods, 
but allowed entire conservation parcels to be examined. We successfully documented 
coyote sign at all parcels surveyed while mountain lion sign was not seen. During these 
surveys, we incidentally recorded bobcat tracks. However, it is important to recognize 
that observations indicated use rather than dispersal, and that lack of detection did not 
necessarily translate into species absence. 

After four years of collecting data, and including data provided through other 
survey efforts, we have documented coyote, bobcat, and mountain lion on at least 75% of 
species-specific habitat blocks; coyote and bobcat on at least 75% of species-specific 
linkages; and long-tailed weasel in at least 75% of Core Areas (Appendix B). Only the 
objectives related to use of linkages and dispersal routes by mountain lion have not been 
met through these efforts. We present here results of the 2012 camera station surveys to 
document movement of bobcat, coyote, mountain lion, and long-tailed weasel across 
potential dispersal routes and linkages not adequately surveyed prior to 2012. 
Specifically, our goals and objectives were as follows: 
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Goals and Objectives 
1. Document presence of covered carnivore species at habitat linkages not 

previously surveyed or linkages with incomplete surveys. 
2. Document movement of covered carnivore species across transportation corridors 

that may potentially impede dispersal. 
a. Monitor motion-triggered cameras positioned within linkages to capture 

images of species that are present. 

b. Consider recorded images of target species at underpasses as evidence of 
animal movement across transportation corridors. 

METHODS 
We surveyed two freeway underpasses in 2012, targeting carnivore linkages and 

potential dispersal routes within linkages and between cores (Fig. 1). We had briefly 
surveyed Temecula Creek in 2009 but terminated the surveys after three days due to 
vandalism (site referred to as Pechanga Creek; Biological Monitoring Program 2011). 
The Temescal Wash site had not been previously surveyed, although we monitored 
camera stations at two nearby canyons (Indian Canyon and Horsethief Canyon) in 2008 
and 2009. The Temecula Creek site (95 m wide) is located between the Santa Ana 
Mountains to the west and the Agua Tibia Wilderness-Palomar Mountains to the 
southeast. Our Temescal Wash site (106 m wide) is a large underpass with the Santa Ana 
Mountains on the west and Lake Mathews-Estelle Mountain to the east.  

Camera Stations 
We used two models of Cuddeback Digital Scouting cameras, Expert and Capture 

(Non Typical, Inc., Park Falls, Wisconsin). The Expert model was equipped with picture 
mode, video mode, and an infrared flash for recording images at night. The Capture 
model was not equipped with video mode but was otherwise functionally equivalent to 
the Expert model. We selected models with infrared flash because of the reduced 
likelihood of distracting motorists, the lower risk of vandalism and theft, and to prevent 
any adverse reactions from wildlife that might otherwise use monitored locations.  

To further prevent vandalism, we encased each camera in a metal box attached to 
a post with bolts; we refer to all this equipment as a camera station (Fig. 2). These camera 
stations performed well in deterring theft of units from 2009–2011, so we implemented 
them again in 2012. We encased each camera in a metal box (24 cm × 15 cm × 10.5 cm) 
made with ⅛-in steel and with an opening cut into the front for flash, lens, and motion-
heat sensors (Fig. 2). At Temecula Creek metal cases were attached directly to trees and, 
in an attempt to further minimize the chance of vandalism or theft, were camouflaged 
using paint, tree bark, and plant materials (Fig. 2a, 2b). In Temescal Wash we attached 
each box to a 4-in × 4-in wood post buried in the ground at least 60 cm deep, positioning 
cameras on the posts so that motion-heat sensors sat 46 cm off the ground (Fig. 2c). We 
then secured the posts to fixed objects (e.g., boulders, trees) with padlocks and ¼-in steel 
chain. A sign was also attached to the post that identified the project, and listed our office 
address and phone number. 
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Figure 2. Steel boxes used to house camera units. Photos (a) and (b) show camera stations at Temecula 
Creek which were camouflaged to blend with surroundings. A padlock and heavy chain secure all cameras. 
Photo (c) shows post set-up used for the Temescal Wash camera stations.   
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photo-captured then we modified camera placement or sensitivity to maximize the 
chances of photo-capturing that animal. We began operating cameras on 29 March at 
Temecula Creek and 29 June at Temescal Wash. This report includes data through 31 
December 2012. 

Incidental Observations 
We opportunistically recorded presence of covered carnivore species across the 

Conservation Area during monitoring efforts for other taxa. We also collaborated with 
regional biologists and local land managers to collect reliable observations made across 
the Plan Area by non-Monitoring Program staff. Incidental observations represent 
evidence of presence only; lack of detections in any given area should not be interpreted 
as evidence of absence. 

Training  
Field personnel successfully completed an in-house training course focused on 

identifying animal sign. Training consisted of office-based independent study of field 
guides, on-line material, and the survey protocol. Field personnel also took time to 
familiarize themselves with camera equipment and operation in an office setting before 
field installation. The Regional Conservation Authority and California Department of 
Fish and Wildlife (formerly Department of Fish and Game) funded Biological 
Monitoring Program personnel. Biologists conducting carnivore surveys in 2012 were:  

• Esperanza Sandoval (Project Lead, Biological Monitoring Program) 
• Jennifer Hoffman (Mammal Program Lead, Biological Monitoring 

Program) 
• Nick Peterson (California Department of Fish and Wildlife) 
• Ana Hernandez (Biological Monitoring Program) 
• Ashley Ragsdale (Biological Monitoring Program) 
• Jonathan Reinig (Biological Monitoring Program) 
• Tara Graham (Biological Monitoring Program) 
• Michele Felix (Biological Monitoring Program) 
• Mari Paramo (Biological Monitoring Program) 

Data Analysis 
Data recorded via camera stations and incidental observations are added to the 

Monitoring Program database and contribute to meeting MSHCP goals as documentation 
of species presence in given survey areas. We did not identify or track individual animals 
in the photographs; instead we used an index of relative activity (RA) to provide an 
estimate of how frequently a species was using the area surveyed (Carbone et al. 2001; 
George and Crooks 2006). We calculated an RA for each species by dividing the number 
of images per species per camera station by the total number of nights the camera station 
was in operation. Where a photograph captured multiple individuals of a species, each 
individual was counted as a separate detection (George and Crooks 2006). The RA 
provides a quantitative metric with which we can compare usage of underpasses over 
time. 
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RESULTS 
Camera Stations 

We monitored two locations with six camera stations for a total of 1,490 planned 
camera nights (Table 1). Four camera stations were installed in late March at Temecula 
Creek. We removed two camera stations at Temecula Creek after nearly three months of 
operation and cameras were installed at Temescal Wash, leaving us with four total 
camera stations running simultaneously. Three of the four cameras were vandalized and 
we lost 198 camera nights as a result. Consequently, camera stations were active for a 
combined total of 1,027 camera nights in 2012.  

Table 1. Details of operation of six camera stations during carnivore surveys in 2012. 

Location 
Camera 
Station 

Date 
Installed 

Date 
Removed 

Dates out of 
operation Explanation 

Camera 
Nights 

Temecula 
Creek 

A 4/11/2012 6/26/2012 N/A Moved to Temescal 
Wash. 

76 

 
B 3/29/2012 N/A 4/11/12-

4/29/12 
Replaced broken lens 
caused by vandalism 

260 

 C 3/29/2012 N/A N/A N/A 278 

  
D 3/29/2012 6/26/2012 N/A Moved to Temescal 

Wash. 
89 

Temescal 
Wash  

1 6/26/2012 N/A 11/26/12-
12/13/12 

Unit vandalized with 
spray paint 

171 

  
2 6/26/2012 N/A 11/26/12-

01/01/13 
Unit vandalized with 
spray paint 

153 

 

Cameras recorded a total of 978 images in 2012 (Appendix C). Of the 948 
identifiable detections, 7 (1%) were birds, 226 (24%) were small mammals, 289 (30%) 
were medium- or large-sized mammals, and 426 (45%) were humans (Table 2). Coyote 
was the most common Covered Species photo-captured (n = 93) followed by bobcat (n = 
18); both species were detected at both survey locations (Table 2). We did not photo-
capture long-tailed weasel or mountain lion at any camera station. We were unable to 
identify 21 photo-captured mammals because of poor image quality. None of the 
unidentifiable images were the size of mountain lion; most were likely medium-sized 
canines. 

Bobcat was recorded most frequently at the Temecula C camera station with an 
RA of 0.040 (photo success rate of 4%) and Temecula A closely followed with an RA of 
0.039 (photo success rate of 4%). Coyote was recorded most frequently at the Temescal 2 
camera station with an RA of 0.399 (photo success rate of 40%) (Table 3). Overall, 
raccoon and human had the highest RA at our Temecula Creek camera stations and 
domestic dog had the highest RA at Temescal Wash. 

Surveys for sign (scat and tracks) of target species in the area surrounding camera 
stations at Temecula Creek detected all of the mammal species that were photo-captured. 
The surveys in Temescal Wash identified all mammals that were photo-captured  

Western Riverside County MSHCP 
Biological Monitoring Program 

6



2012 Carnivore Survey Report 

Table 2. Number of identifiable images recorded per species, by camera station in 2012. Covered 
Species are in bold. 

Temecula Creek Temescal Wash 
Camera Station Camera Station  

Speciesa A B C D 1 2 Total 
CALA - 27 5 - - 61 93 
LYRU 4 2 11 - - 1 18 
PRLO - 211 8 - - - 219 
DIVI - 1 3 - - - 4 
CLFA - - 1 - 9 168 178 
MEME - 1 1 - - - 2 
SCsp - 1 - - - - 1 
HOSA 291 23 85 16 9 2 426 
RSHA - 6 - - - - 6 
GREG - - - - 1 - 1 
Total 295 272 114 16 19 232 948 
a CALA = coyote; LYRU = bobcat; PRLO = raccoon; DIVI = Virginia opossum; CLFA = domestic dog; 
MEME = striped skunk; SCsp = unknown tree squirrel; HOSA = human; RSHA = Red-shouldered hawk; 
GREG = Great egret 

 

 

Table 3. Index of Relative Activity (RA) for species recorded at camera stations in 2012. Covered Species 
are in bold. 

Camera Station 
Camera 
Nights Species Common Name 

# 
Images RA 

Temecula A 76 Lynx rufus Bobcat 4 0.039 
    Homo sapiens Human 291 3.829 
Temecula B 260 Canis latrans Coyote 27 0.104 
  Lynx rufus Bobcat 2 0.008 

  Procyon lotor Raccoon 211 0.812 
  Mephitis mephitis Striped skunk 1 0.004 
  Didelphis virginiana Opossum 1 0.004 
  Sciurus sp. Unknown tree squirrel 1 0.004 
  Buteo lineatus Red-shouldered Hawk 6 0.023 
    Homo sapiens Human 23 0.088 

Temecula C 278 Canis latrans Coyote 5 0.018 
  Lynx rufus Bobcat 11 0.040 
  Procyon lotor Raccoon 8 0.029 
  Mephitis mephitis Striped skunk 1 0.004 
  Didelphis virginiana Opossum 3 0.011 
  Canis lupus familiaris Dog 1 0.004 
  Homo sapiens Human 85 0.306 
Temecula D 89 Homo sapiens Human 16 0.180 
Temescal  1 104 Canis lupus familiaris Dog 9 0.053 
  Ardea alba Great Egret 1 0.006 
    Homo sapiens Human 9 0.053 
Temescal  2 153 Canis latrans Coyote 61 0.399 
  Lynx rufus Bobcat 1 0.007 
  Canis lupus familiaris Dog 168 1.098 
    Homo sapiens Human 2 0.013 
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except bobcat. We identified the tracks of two species that were not photo-captured: 
rabbit (Sylvilagus sp.) at Temecula Creek and raccoon at Temescal Wash.      

Incidental Observations 
We recorded several incidental observations of the four target species in 2012 

(Appendix D). Reserve managers throughout the Plan Area also provided information 
about their sightings of these Covered Species. 

We observed bobcat (n = 6) in Wilson Valley (Proposed Core 7), at Potrero 
ACEC (Proposed Core 3), at the Agua Tibia Mountains (Existing Core M), in Jurupa 
Valley (Existing Core A), and at Estelle Mountain (Existing Core C). Riverside County 
Parks personnel observed bobcat on multiple occasions throughout the year at or around 
the Southwestern Riverside County Multi-Species Reserve (Existing Core J and Linkage 
13) (T. Ash, personal communication).  

We incidentally observed coyote (n = 7) at multiple cores and linkages in the Plan 
Area throughout the year (Appendix D). Staff with the Center for Natural Land 
Management (CNLM) photo-captured two coyote in March 2012 at Wilson Valley 
Mitigation Bank (Existing Core 7) and also reported multiple sightings at Johnson Ranch 
(Existing Core J) (K. Klementowski, personal communication). 

We detected long-tailed weasel (n = 5) between February and May at Potrero 
ACEC, Jurupa Valley, Lake Perris State Recreation Area and the Southwestern Riverside 
County Multi-Species Reserve (Appendix D). California State Parks staff reported two 
sightings of long-tailed weasel in June and December around Lake Perris State 
Recreation Area (Existing Core D) (K. Kietzer, personal communication). Riverside 
County Parks personnel observed long-tailed weasel in May at the Southwestern 
Riverside County Multi-Species Reserve (T. Ash, personal communication). CNLM staff 
also reported a long-tailed weasel in April and May 2012 at Johnson Ranch (K. 
Klementowski, personal communication).  

Our incidental observations of mountain lion (n = 2) were only through sign. 
Well-defined tracks were reported by Monitoring Program staff in the San Jacinto 
Mountains (Existing Core K) and the Santa Ana Mountains (Existing Core B). CNLM 
reported an unconfirmed sighting at Warm Springs Preserve (Proposed Core 2) in April 
(K. Klementowski, personal communication) and a mountain lion was photo-captured 
approximately 250 m west from our Temecula Creek camera stations in the Santa 
Margarita Ecological Reserve by Reserve employees (Pablo Bryant, personal 
communication). 

DISCUSSION 
The goals of the 2012 carnivore surveys were to document the presence of bobcat, 

coyote, mountain lion, and long-tailed weasel at habitat linkages not previously surveyed 
or linkages with incomplete surveys, and to document movement of covered carnivores 
across potential dispersal barriers created by transportation corridors. We installed 
motion-triggered cameras at target locations and conducted sign surveys in the vicinity of 
the camera stations during maintenance visits. For the camera stations, we repeated the 
approach used in 2011, which included measures to reduced the incidence of vandalism 
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and theft. As of December, cameras had been in place at Temecula Creek and Temescal 
Wash for nine months and six months, respectively. 

Sign surveys in the area surrounding camera stations did not contribute much 
additional information concerning the number of species present in the area, though 
documenting species presence with more than one method serves to corroborate results. 
There was no need to adjust the cameras accordingly since we were already detecting 
most mammals and all covered mammals with photo-captures. However, in Temescal 
Wash, while we photo-captured bobcat we did not detect any bobcat tracks as the 
substrate around the cameras is dried mud and does not register tracks well. Therefore the 
use of cameras in this area rather than an area search survey was crucial as we would 
have missed a Covered Species looking for sign only.  

We calculated an RA for species present at a given camera station. The RA 
provides a standardized baseline metric for comparing wildlife use of linkages, by species 
and location and through time. Comparing RA at individual underpasses through time 
may help us determine how to better manage them for wildlife use (e.g., clearing of brush 
at entry points) and recommend dimensions or characteristics of more successful linkages 
for future acquisition or construction. 

We show human and domestic dog to have the highest RA at a number of camera 
stations while none of our covered carnivore species have the highest RA at any camera 
station. Human activity was high at these underpasses as evident not only by our data but 
also by the presence of graffiti and litter. Domestic dogs were particularly common at our 
Temescal Wash site. We noticed, at this site, that our daytime photos were dominated by 
domestic dogs while in nighttime photos domestic dogs were rare and coyote were more 
commonly photo captured (J. Hoffman, personal observation). Though not tested, we 
speculate that the presence of humans and domestic dogs may have a negative effect on 
the activity of native wildlife use in the area. We saw the highest number of species at our 
Temecula B camera station. We believe this is likely due to a stream within 2 m of the 
camera station.  

Our camera surveys were unsuccessful at detecting use of linkages by mountain 
lion although they were present near our Temecula Creek camera stations. Mountain lion 
can use narrow corridors within surrounding human development (e.g., golf courses, 
recreational trails) but are sensitive to light during night travel (Beier 1995; Clevenger 
and Waltho 2005). The locations of our camera stations varied in amount of human 
activity (shown in the RA) and light (which was not quantified), but we have not yet 
specifically evaluated the physical characteristics of the undercrossings that may be 
preventing mountain lion from using these corridors.  

Temecula Creek remains the most probable means of large-mammal dispersal 
across the I-15 between the San Diego County line and SR-79, given that other crossings 
in the area are not ideal for large-animal movement (e.g., steep slopes, small diameters), 
and that mountain lion are known to occur in the Santa Margarita Ecological Reserve, 
just to the west. We should continue to monitor Temecula Creek as well as work with 
Reserve staff to coordinate future monitoring efforts.  
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Encasing camera units in steel boxes continued to work well in deterring theft of 
equipment. In past monitoring efforts, a total of four cameras not encased in steel boxes 
were stolen from the field (two in 2008, one in 2009, and one in 2010). We have not had 
a camera stolen since we implemented the use of steel boxes on every camera deployed. 
As the camera lens, flash, and heat sensors must be exposed for the correct operation of 
the device it is hard to curtail vandalism altogether (i.e., spray painting of these exposed 
parts). We painted our steel boxes at Temecula Creek to blend in with tree trunks they 
were affixed to and plant material was used to further camouflage the camera stations. 
Even with these improved safety measures, three of our four cameras were vandalized 
during the survey period. Despite past incidents, we believe continuing to use these 
methods increases the safety of equipment, which both saves equipment replacement 
costs and prevents missing monitoring opportunities when units are inoperable.  

To date, we are meeting most carnivore monitoring objectives outlined in the 
MSHCP (Appendix B). Occupancy objectives for Core Area and habitat blocks have 
been met for all four covered carnivore species, with presence documented on at least 
75% of the Core Areas and habitat blocks described in individual species accounts. 
Objectives for habitat linkages and dispersal routes have been met for bobcat but not for 
mountain lion.  

Recommendations 
We should continue to use camera stations to monitor animal dispersal across 

freeway corridors that bisect habitat linkages and Core Areas, especially those listed for 
mountain lion. All cameras deployed should continue to be encased in steel boxes and 
chained to fixed objects regardless of placement or perceived threat of vandalism, and 
camouflage should be used whenever possible to reduce the visibility of camera stations. 
Additionally, flash cameras should be avoided and infrared cameras used in areas of high 
human use.  

Continued use of the RA for each species documented will provide a comparison 
in future surveys of monitored underpasses and species. Sign surveys in the area 
surrounding camera stations should continue to help determine what species are present 
in the area. If sign of a Covered Species is detected but the species/individual is not being 
photo-captured then we can modify camera placement or sensitivity to maximize our 
chances of photo-capturing that animal. 

We should continue to monitor potential dispersal routes that have not yet been 
monitored, but that the MSHCP identifies as species-specific linkages for mountain lion, 
and other pinch-points located between conserved land. We should also balance 
monitoring new locations with monitoring previously surveyed locations. Sites along 
Interstate 10 are a priority but we should also return to the Badlands, B Canyon, and 
Temecula Creek, as resources allow, because these areas have shown potential for 
mountain lion presence. For example, in 2011 we documented deer, a main prey species 
of mountain lion, at Badlands and B Canyon and in 2012 mountain lion was documented 
just west of B Canyon in Orange County, outside the Plan Area but in close proximity to 
B Canyon (W. Vickers, personal communication). 
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Although the undercrossings we monitor were typically not constructed as 
wildlife linkages, they often serve that function. Regardless of their intended purpose, 
undercrossings should be kept clear of vegetation to facilitate use by wildlife. We should 
also consider expanding the scope of information we collect about the linkages 
themselves. Information about decibel and light levels, corridor dimensions, and other 
parameters may help us to better understand how they influence use by target species and 
may provide some insights that can help managers make these linkages more attractive 
for target species. 
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Appendix A. Habitat Blocks, Linkages, and Dispersal Barriers Defined by MSHCP Species-Specific 
Objectives for Bobcat, Coyote, Long-tailed Weasel, and Mountain Lion. 

 Bobcat Coyote Weasel Mountain Lion
Existing Cores: A, 
B, C, F, G, H, I, J, 
K, L, and M. 

Habitat 
Blocks 

Santa Rosa Plateau-Santa Ana Mnts., Agua Tibia 
Wilderness-Palomar Mnts., Vail Lake-Wilson 
Valley-Aguanga, Anza-Cahuilla Valleys, 
Badlands-San Jacinto Wildlife Area-Lake Perris, 
San Jacinto Mnts., Lake Mathews-Estelle Mnt., 
Lake Skinner-Diamond Valley Lake, Santa Ana 
River-Prado Basin. 

None listed. 

Proposed Cores: 
1, 2, 3, 4, 5, 6, 7. 

Santa Rosa Plateau-Santa Ana Mnts., 
Agua Tibia Wilderness-Palomar 
Mnts., Badlands-San Jacinto Mnts.-
Santa Rosa Mnts., San Bernardino 
Mnts., Lake Mathews-Estelle Mnt., 
Lake Skinner-Diamond Valley Lake, 
and Vail Lake-Sage-Wilson Valley. 

Linkages Santa Ana Mnts. to Chino Hills via Fresno 
Canyon-Green River, Santa Ana Mnts. to Lake 
Mathews-Estelle Mnt. via Indian Canyon and 
Horsethief Canyon, Santa Ana Mnts. to Agua 
Tibia Wilderness-Palomar Mnts. via Pechanga 
Creek or future wildlife overpass (I-15), Santa 
Ana River, Lake Skinner-Diamond Valley Lake 
to Sage-Wilson Valley-San Jacinto Mnts. via 
Tucalota Creek and adjacent uplands, along 
Badlands to San Jacinto Wildlife Area-Lake 
Perris-San Jacinto Mnts., Badlands to San 
Bernardino Mnts. via Cherry Valley, San Jacinto 
Mnts. to San Bernardino Mnts. via Banning 
Canyon and San Gorgonio Wash. 

Santa Ana River, San Timoteo 
Creek, Indian Canyon and 
Horsethief Canyon (I-15), Cole 
Canyon-Murrieta Creek, Warm 
Springs Creek, French Valley 
tributary to Warm Springs 
Creek, upland Lake Mathews to 
Wildomar, Gavilan Hills, San 
Jacinto River, Temecula Creek-
Santa Margarita River, Kolb 
Creek/Arroyo Seco, Tucalota 
Creek, Wilson Creek, Tule 
Creek, San Gorgonio Wash. 

52,400 acres of 
linkage habitat 
between Core 
Areas. 

Santa Ana Mnts to Chino Hills via 
Fresno Canyon-Green River, Santa 
Ana Mnts to Lake Mathews-Estelle 
Mnt. via Indian Canyon and 
Horsethief Canyon, Santa Ana Mnts. 
to Agua Tibia Wilderness-Palomar 
Mnts. via Pechanga Creek or future 
wildlife overpass (I-15), Lake 
Skinner-Diamond valley Lake to 
Sage-Wilson Valley-San Jacinto 
Mnts. via Tucalota Creek and adjacent 
uplands, Badlands to San Jacinto 
Mnts. and Santa Rosa Mnts., San 
Jacinto Mnts. to San Bernardino Mnts. 
via San Gorgonio Wash. 

Dispersal 
Routes 

State Highway 91 between Santa Ana Mnts. and 
Chino Hills, Interstate 15 between Santa Ana 
Mnts. and Lake Mathews- Estelle Mnt. via Indian 
Canyon and Horsethief Canyon, Interstate 15 
between Santa Ana Mnts. and Agua Tibia 
Wilderness, State Highway 60 in Badlands. 

None listed. None listed. State Highway 91 between Santa Ana 
Mnts. and Chino Hills, Interstate 15 
between Santa Ana Mnts. and Lake 
Mathews- Estelle Mnt. via Indian 
Canyon and Horsethief Canyon, 
Interstate 15 between Santa Ana 
Mnts. and Agua Tibia Wilderness, 
State Highway 60 in Badlands. 
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Appendix B. Status of Monitoring Objectives for Covered Carnivore 
Species. 
Objective Location Detections 
Bobcat   

Santa Rosa Plateau-Santa Ana Mnts 2008 transects, 2009 and 2011 incidental 
Vail Lake-Wilson Valley-Aguanga 2009 transects 
Anza-Cahuilla Valley 2009 transects 
Badlands-SJWA-Lake Perris 2008 transects, 2011 cameras 
Lake Mathews-Estelle Mnt 2008 transects, 2011 incidentals 
Santa Ana River-Prado Basin 2008 incidental, 2011 incidental 
San Jacinto Mnts 2008 incidental 

Habitat Blocks 

Lake Skinner-Diamond Valley Lake 2009 incidental 
 Habitat Blocks Needed: 0 

Fresno Canyon/Green River 2008-2009 cameras 
Indian/Horsethief Canyons 2008-2009 cameras 
Santa Ana River 2008 incidental, 2011 incidental 
Badlands (southern half) 2008-2009 cameras 
Cherry Valley 2008-2009 cameras 
San Gorgonio Wash None to date 
Pechanga Creek 2010 linkage survey 

Linkages 

Tucalota Creek None to date 
 Linkages Needed: 0 

SR-9 - Fresno Canyon/Green River 2008-2009a

I-15 - Indian/Horsethief Canyons 2009 – 2010 cameras 
I-15 - Pechanga/Temecula Creek 2012 cameras 

Dispersal Routes 

SR-60 - Badlands 2011 cameras 
 Dispersal Barriers Needed: 0 
Coyote   
Habitat Blocks No objective.  

Santa Ana River 2008 incidental, 2011 incidental 
Badlands/San Timoteo Creek 2008 incidental, 2011 cameras 
Cole Canyon-Murrieta Creek 2009 linkage survey, 2011 incidental 
Warm Springs Creek 2009 linkage survey 
Warm Sp. Ck, French Valley trib. 2009 linkage survey 
Lake Mathews to Wildomar Incomplete linkage 
Gavilan Hills 2008 transects 
San Jacinto River 2009 linkage survey 
Temecula Ck-Santa Margarita River 2009 linkage survey 
Kolb Creek/Arroyo Seco 2009 linkage survey 
Tucalota Creek 2009 linkage survey 
Wilson Creek 2009 linkage survey 
Tule Creek 2009 linkage survey 

Linkages 

San Gorgonio Wash 2009 cameras 
 Linkages Needed: 0 
Dispersal Routes I-15 - Indian/Horsethief Canyons 2009 cameras 

 Dispersal Barriers Needed: 0 
a L. Lyren, USGS, Western Ecological Research Center; camera-trap and radio-collar surveys. 
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Appendix B. Cont’d   
Objective Location Detections 
Long-tailed weasel  
Core Areas Existing Core A 2008b

 Existing Cores B, C, H, K 2008 transects, 2011 incidental 
 Existing Core L 2009 transects 
 Proposed Cores 6 and 7 2009 transects 
 Existing Cores J 2009c

 Proposed Core 1, 2, 3, 5 2010 transects 
 Existing Cores G, I 2010 transects 
 Proposed Core 4 None to date 
 Existing Core F, M Not surveyed 
 Cores Needed: 0 
Linkages No Monitoring Objective  
Dispersal Routes No Objective  

Mountain lion   
Habitat Blocks Santa Rosa Plateau-Santa Ana Mnts 2005-2009e

 Agua Tibia Wilderness-Palomar Mnts 2008 incidental 
 Badlands-San Jacinto/Santa Rosa Mnts 2006-2008e

 San Bernardino Mnts 2009 incidental, 2011 incidental 
 Vail Lake-Sage-Wilson Valley  2004-2006e

 Lake Mathews-Estelle Mnt None to date 
 Lake Skinner-Diamond Valley Lake  Not surveyed 
 Habitat Blocks Needed: 0 

Linkages Fresno Canyon/Green River 2006-2007e

 Indian/Horsethief Canyons None to date 
 Pechanga Creek None to date 
 Tucalota Creek None to date 
 Badlands  None to date 
 San Gorgonio Wash None to date 
 Linkages Needed: 6 
Dispersal Routes SR-91 at Fresno Canyon/Green River None to date 
 I-15 at Indian/Horsethief Canyons None to date 
 I-15 at Pechanga Creek None to date 
 SR-60 through Badlands None to date 

  Dispersal Barriers Needed: 4 
b D. McMichael, Orange County Water District 
c K. Klementowski, Center for Natural Lands Management 
d Objective calls for 52,400 acres of non-specified conserved linkages across Plan Area. 
e W. Vickers, Wildlife Health Center, radio-collar surveys 
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Appendix C. Photo-captured Animals at Camera Stations in 2012. 
Covered Species are in bold. 

Station Species Common Name Total 
Temecula A Lynx rufus Bobcat 3 
 Homo sapiens Human 291 
Temecula B Canis latrans Coyote 27 
 Lynx rufus Bobcat 2 
 Procyon lotor Raccoon 211 
 Mephitis mephitis Striped skunk 1 
 Didelphis virginiana Opossum 1 
 Sciurus sp Tree squirrel species 1 
 Homo sapiens Human 23 
 Buteo lineatus Red-tailed Hawk 6 
 Unknown mammal - 10 
 Unknown bird - 5 
 Unknown animal  - 4 
Temecula C Canis latrans Coyote 5 
 Lynx rufus Bobcat 11 
 Procyon lotor Raccoon 8 
 Mephitis mephitis Striped skunk 1 
 Didelphis virginiana Opossum 3 
 Canis lupus familiaris Dog 1 
 Homo sapiens Human 85 
 Unknown mammal - 1 
Temecula D Homo sapiens Human 16 
Temescal 1 Canis lupus familiaris Dog 9 
 Homo sapiens Human 9 
 Ardea alba Great Egret 1 
Temescal 2 Canis latrans Coyote 61 
 Lynx rufus Bobcat 1 
 Canis lupus familiaris Dog 168 
 Homo sapiens Human 2 
 Unknown mammal - 10 
 Unknown animal - 1 
Grand Total    978 
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Appendix D. Incidental Observations of Covered Carnivore Species Recorded by Biological Monitoring 
Program Staff in 2012. 

Species    Core Location Date Observation
Bobcat Proposed Core 7 Wilson Valley 1/19/2012 Tracks observed during stream survey 
 Existing Core M Agua Tibia Mountains 2/10/2012 Tracks observed during diurnal reptile survey 
 Existing Core 3 Potrero ACEC 5/11/2012 Observed during diurnal reptile survey 
 Existing Core 3 Potrero ACEC 5/11/2012 Observed during diurnal reptile survey 
 Existing Core B Santa Ana Mountains South 6/19/2012 Observed during reptile and amphibian surveys 
 Existing Core A Jurupa Valley 3/23/2012 Observed scouting locations for marsh bird surveys 
Coyote Existing Core A Jurupa Valley 4/20/2012 Observed 2 coyote during marsh bird surveys 
 Existing Core A Jurupa Valley 5/1/2012 Observed during marsh bird surveys 

 Existing Core H Lake Perris State Recreation Area 5/2/2012 Observed during Los Angeles pocket mouse surveys; was eating a 
long-tailed weasel 

 Existing Core B Santa Ana Mountains South 6/19/2012 Observed during reptile and amphibian surveys 
 Existing Core F Sandia Canyon 9/12/2012 Observed 2 coyote while scouting small mammal trapping sites 
Long-tailed weasel Existing Core 3 Potrero ACEC 2/22/2012 Observed during golden eagle survey 
 Existing Core A Jurupa Valley 4/18/2012 Observed during marsh bird surveys 
 Existing Core A Jurupa Valley 5/8/2012 Observed during marsh bird surveys 
 Existing Core J Lake Skinner 5/9/2012 Tracks observed during burrowing owl survey 
 Existing Core H Lake Perris State Recreation Area 5/25/2012 Observed during Los Angeles pocket mouse surveys 
Mountain lion Existing Core B Santa Ana Mountains South 5/31/2012 Tracks observed during pond turtle survey 
  Existing Core K San Jacinto Mountains 9/27/2012 Tracks observed while helping with DFW* trout survey 
* California Department of Fish and Wildlife   
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