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NOTE TO READER: 
This report is an account of survey activities undertaken by the Biological 

Monitoring Program for the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). The MSHCP was permitted in June 2004. The Biological 
Monitoring Program monitors the distribution and status of the 146 Covered Species 
within the Conservation Area to provide information to Permittees, land managers, the 
public, the California Department of Fish and Game, and the U.S. Fish and Wildlife 
Service. Monitoring Program activities are guided by the MSHCP species objectives for 
each Covered Species, the information needs identified in MSHCP Section 5.3 or 
elsewhere in the document, and the information needs of the Permittees. 

We would like to acknowledge the land managers in the MSHCP Plan Area, who 
in the interest of conservation and stewardship facilitate Monitoring Program activities on 
the lands for which they are responsible. A list of the lands where this year’s data 
collection activities were conducted is included in Section 7.0 of the Western Riverside 
County Regional Conservation Authority (RCA) Annual Report to the Wildlife Agencies. 

Partnering organizations and individuals contributing data to our projects are 
acknowledged in the text of appropriate reports. We would especially like to 
acknowledge the Santa Ana Watershed Association, the Center for Natural Lands 
Management, and the Orange County Water District for their willingness to initiate or 
modify their data collection to complement our survey efforts in 2008. 

While we have made every effort to accurately represent our data and results, it 
should be recognized that our database is still under development. Any reader who would 
like to make further use of the information or data provided in this report should contact 
the Monitoring Program to ensure that they have access to the best available or most 
current data. All Monitoring Program data, including original datasheets and digital 
datasets are stored in the Monitoring Program office in downtown Riverside, CA. 

The primary authors of this report were the 2008 Herpetology Program Lead, 
Robert Packard and Staff Biologist, Sinlan Poo. If there are any questions about the 
information provided in this report, please contact the Monitoring Program 
Administrator. If you have questions about the MSHCP, please contact the Executive 
Director of the RCA. For further information on the MSHCP and the RCA, go to 
www.wrc-rca.org. 

Contact Info:

Executive Director 
Western Riverside County 
Regional Conservation Authority 
3403 10th Street, Suite 320 
P.O. Box 1667 Riverside, CA 92502 
Ph: (951) 955-2857 

Monitoring Program Administrator 
MSHCP Biological Monitoring Program 
4500 Glenwood Drive, Bldg. C 
Riverside, CA 92501 
Ph: (951) 248-2552
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INTRODUCTION 
Diurnal reptile survey efforts in 2008 focused on 6 species of reptiles covered by 

the MSHCP. These consisted of Belding’s orange-throated whiptail (Cnemidophorus 
hyperythrus beldingi; CNHY), coastal western whiptail (Cnemidophorus tigris 
multiscutatus; CNTI), granite spiny lizard (Sceloporus orcutti; SCOR), northern red-
diamond rattlesnake (Crotalus ruber ruber; CRRU), San Diego horned lizard 
(Phrynosoma coronatum blainvillei; PHCO), and southern sagebrush lizard (Sceloporus 
graciosus vandenburgianus; SCGR). The species-specific conservation objectives for all 
6 species require the Biological Monitoring Program to document the continued use of 75 
percent of the Core Areas listed in the MSHCP at least once every 8 years (Dudek & 
Associates 2003). 

Diurnal reptile surveys by Biological Monitoring Program biologists in 2008 
focused on documenting species presence within species-specific Core Areas and other 
areas of suitable habitat in the Conservation Area. The species objectives, suitable 
habitat, and MSHCP-identified Core Areas for each species are described below. The 
following were the overall survey goals for 2008: 

Survey Goals: 

A) Document the presence of CNHY, CNTI, SCOR, CRRU, PHCO, and SCGR 
within as many species-specific Core Areas and potentially occupied areas as 
possible  
(Table 1). 

B) Train personnel in diurnal reptile survey procedures and identification, and 
refine protocol to optimize methods for future surveys. 

C) Provide data to land managers for use in management decisions. 

Belding’s Orange-throated Whiptail (Cnemidophorus hyperythrus beldingi) 
Belding’s orange-throated whiptail is a California species of special concern. 

Appropriate vegetation communities for this species include: chaparral, non-native 
grassland, coastal sage scrub, juniper woodland, and oak woodland. Historic distribution 
information suggests that CNHY was found throughout western Riverside County; 
however more than 50% of historic occurrences in western Riverside County are 
presumed extirpated due to loss of habitat (Dudek & Associates 2003). 

The species objectives for CNHY require the conservation of  9 Core Areas in the 
MSHCP Conservation Area: 1) Santa Rosa Plateau, 2) Lake Skinner-Diamond Valley 
Lake, 3) Lake Mathews-Estelle Mountain, 4) San Jacinto Wildlife Area-Lake Perris, 5) 
Badlands, 6) Potrero Valley, 7) Banning Bench, 8) Sage/Vail Lake, and 9) Anza Valley.  
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Coastal Western Whiptail (Cnemidophorus tigris multiscutatus) 
The coastal western whiptail is a species of special concern in California. The 

species inhabits open, often rocky areas with sunny microhabitats and little vegetation 
within shrub or grassland associations (Benes 1969). Coastal western whiptail is 
commonly found on the eastern and western slopes of the San Gabriel Mountains in all 
vegetation types except yellow pine forest (Schoenherr 1976). 

Table 1. Core Area designation by species (denoted with ‘X’) and whether area was surveyed in 2008. 
When a species was found within one of the surveyed locations, the box is shaded. 

 Species  
Surveyed Areas CNHY CNTI SCOR CRRU PHCO SCGR # of Plots 
Core Areas        

Agua Tibia Wilderness - X X X X - 11 
Anza Valley X X X X a X - 10 
Badlands X X X X a X - 9 
Banning Bench X X X X X - 33 
Lake Matthews-Estelle Mountain X X X X a X a - 3 
Lake Skinner-Diamond Valley Lake  X a X a X b X b X a - 0 
Paloma Valley/Hogbacks  - X - - X - 33 
Potrero Valley X a X a X X a X a - 1 
Sage/Vail Lake/Aguanga/ Wilson 

Valley  X a X a Xb X a X a - 0 
San Jacinto Wildlife Management 

Area-Lake Perris  X X a X a X a X - 5 
San Jacinto Mountains  - - a X b X - X a 1 
Santa Ana Mountains  - X a X a X a X a - 0 
Santa Ana River - X - - X a - 4 
Santa Rosa Mountains - - - - - X 4 
Santa Rosa Plateau X X X X a X - 13 

Additional areas with detections        
Box Springs  - - - b - b - - 0 
Iron Springs  - - - a - - - 1 
Motte/Rimrock  - - - - b - - 0 
San Jacinto Foothills  - - a - b - - a  - a 0 

% of Core Areas where species 
was found 78 c 100 c 92 c 75 c 85 c 50  
a  Species record from incidental observation  
b  Species record from nocturnal lizard surveys 
c  Species objective met (species detected in at least 75% of Core Areas) 
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The species objectives for CNTI require the conservation of 13 Core Areas in the 
Conservation Area: 1) Santa Rosa Plateau, 2) Lake Skinner-Diamond Valley Lake, 3) 
Lake Mathews-Estelle Mountain, 4) San Jacinto Wildlife Area-Lake Perris, 5) Badlands, 
6) Potrero Valley, 7) Banning Bench, 8) Sage/Vail Lake, 9) Anza Valley, 10) Agua Tibia 
Wilderness, 11) Santa Ana Mountain foothills, 12) Santa Ana River, and 13) Paloma 
Valley/Hogbacks. 

Granite Spiny Lizard (Sceloporus orcutti) 
The granite spiny lizard occurs in a wide variety of vegetation, from riparian, 

scrub, and chaparral, to woodland and forests. The species can be found at all but the 
highest elevations in the Plan Area; however, SCOR is restricted to granite outcrops and 
boulder fields within these areas (Mayhew 1963). The species is not state or federally 
listed, but the destruction of its granite outcrop habitat is illegal. 

The species objectives for SCOR require the conservation of 12 Core Areas in the 
Conservation Area: 1) Santa Rosa Plateau, 2) Lake Skinner-Diamond Valley Lake, 3) 
Lake Mathews-Estelle Mountain, 4) San Jacinto Wildlife Area-Lake Perris, 5) Badlands, 
6) Potrero Valley, 7) Banning Bench, 8) Sage/Vail Lake, 9) Agua Tibia Mountains, 10) 
San Jacinto Mountains, 11) Santa Ana Mountains, and 12) Anza Valley. 

Northern Red-diamond Rattlesnake (Crotalus ruber ruber) 
The northern red-diamond rattlesnake is a state and federal species of special 

concern. The species has a wide tolerance for various environments and can be found in a 
number of vegetation types. It is most commonly associated with heavy brush with large 
rocks or boulders (Klauber 1972). Moreover, CRRU populations are associated with 
dense chaparral in foothills, cactus or boulder in coastal sage scrub (Stebbins 1954, 1985; 
Fitch 1970), and desert slope scrub vegetation (Dudek & Associates 2003). 

The species objectives for CRRU require the conservation of 11 Core Areas and 
linkages between Core Areas in the Conservation Area: 1) Lake Skinner-Diamond Valley 
Lake, 2) Anza Valley, 3) Lake Mathews-Estelle Mountain, 4) San Jacinto Wildlife Area-
Lake Perris, 5) Badlands, 6) Potrero Valley, 7) Banning Bench, 8) Sage/Vail Lake, 9) 
Agua Tibia Mountains, 10) San Jacinto Mountains, and 11) Santa Ana Mountains. 

San Diego Horned Lizard (Phrynosoma coronatum blainvillei) 
The San Diego horned lizard is a California species of special concern. The 

species occurs primarily in scrub, chaparral, and grassland, but can also be found in oak 
woodland, riparian woodland, and coniferous forest (Klauber 1939). In inland areas, this 
species is restricted to areas with pockets of open microhabitat, often created by 
disturbance (e.g., floods, fire, roads, grazed areas, fire breaks) (Jennings and Hayes 
1994). 

The species objectives for PHCO require the conservation of 13 Core Areas in the 
Conservation Area: 1) Santa Rosa Plateau, 2) Lake Skinner-Diamond Valley Lake, 3) 
Lake Mathews-Estelle Mountain, 4) San Jacinto Wildlife Area-Lake Perris, 5) Badlands, 
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6) Potrero Valley, 7) Banning Bench, 8) Sage/Vail Lake, 9) Anza Valley, 10) Agua Tibia 
Wilderness, 11) Paloma Valley/Hogbacks, 12) Santa Ana Mountain foothills, and 13) 
Santa Ana River. 

Southern Sagebrush Lizard (Sceloporus graciosus vandenburgianus) 
The southern sagebrush lizard is a California species of special concern. It occurs 

primarily in open montane areas with good light and scattered low bushes. Vegetation 
types in which it is found include: montane chaparral, sagebrush, hardwood and conifer 
forests, woodlands, and juniper woodlands, usually above 1500 m (Dudek and Associates 
2003). 

The species objectives for SCGR require the conservation of 2 Core Areas within 
the Conservation Area: the San Jacinto and Santa Rosa Mountains. 

METHODS 
Protocol Development 

The Biological Monitoring Program protocol developed for diurnal reptile 
surveys in 2008 was modified from visual encounter survey methods detailed in Crump 
and Scott (1994) (Appendix A). The protocol focuses on documenting the presence of 
Covered Species in their respective Core Areas. A summary of survey methods is 
provided below. 

Personnel and Training 
Crew members were trained by the Herpetology Program Lead on survey 

techniques as well as species identification. The following Monitoring Program biologists 
and Santa Ana Watershed Association volunteers conducted diurnal reptile surveys in 
2008: 

• Robert Packard, Herpetology Program Lead (Regional Conservation Authority) 
• Masanori Abe (Regional Conservation Authority) 
• Amanda Breon (Regional Conservation Authority) 
• Rosina Gallego (Regional Conservation Authority) 
• Mary Grady (California Department of Fish and Game) 
• Ryann Loomis (Regional Conservation Authority) 
• Ariana Malone (Regional Conservation Authority) 
• Sinlan Poo (Regional Conservation Authority) 
• Esperanza Sandoval (Regional Conservation Authority)  
• Rika Setsuda (California Department of Fish and Game) 
• Jonathan Reinig (California Department of Fish and Game) 
• Carol Thompson (Regional Conservation Authority) 
• Nathan Zalik (Regional Conservation Authority) 
• Michael Zerwekh (Regional Conservation Authority) 
• Melody Aimar (Santa Ana Watershed Association Volunteer) 
• Allyson Beckman (Santa Ana Watershed Association Volunteer) 
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• Jill Coumoutso (Santa Ana Watershed Association Volunteer) 
• Nicole Peltier (Santa Ana Watershed Association Volunteer) 
• Terry Reeser (Santa Ana Watershed Association Volunteer) 

 

Survey Methods 
We divided the Conservation Area into 250 m x 250 m plots and conducted 

surveys within these plots in designated Core Areas and a small number of other areas 
with potentially suitable habitat (Figures 1-2). At least 2 surveyors simultaneously 
conducted visual encounter surveys for terrestrial reptiles (Crump and Scott 1994) in 
survey plots between approximately 0800 h and 1500 h. All appropriate habitats were 
searched for target species within these plots. Plots were not surveyed systematically or 
in a time-constrained manner. Survey time per plot ranged from 10 to 122 min (mean = 
38 min), depending on habitat conditions and the presence and abundance of Covered 
Species. A small number (n = 27) of cells located at the boundaries of our access area 
(i.e., the Conservation Area at the time) were smaller than 250 m x 250 m. 

For each plot surveyed, the date, observers, location, cell number, and general 
weather description were documented. In addition, at the start and end of each survey, the 
ambient air temperature and average wind speed were noted. We attempted to identify all 
reptile species observed and recorded observations for each individual of any Covered 
Species encountered. For non-covered species, we recorded observations at the first 
encounter of each life stage (i.e., juvenile, adult) and noted the number of individuals 
seen within each plot. We conducted surveys between 4 August and 13 November 2008. 
Detailed survey methods can be found in Western Riverside County MSHCP Biological 
Monitoring Program Protocol for Diurnal Reptile Surveys 2008 (Appendix A). 

RESULTS 
We conducted diurnal reptile surveys in 127 plots within 12 Core Areas and 1 

additional area, representing 8 km2 of surveyed land (Table 1). We detected 715 reptiles 
of 15 different species during diurnal reptile surveys in 2008 (Table 2). In addition, we 
recorded 122 incidental observations in Core Areas where no formal diurnal surveys were 
done. 

We detected a total of 12 CNHY across 8 plots during diurnal surveys. This total 
included detections within 7 of 9 Core Areas (78%). We also detected CNHY in 2 non-
core areas (the Agua Tibia Wilderness and Paloma Valley/Hogbacks) (Figure 1). 

We detected CNTI in all of its 13 Core Areas and in 3 non-core areas (San Jacinto 
Mountains, Iron Springs, and San Jacinto Foothills) with a total of 28 observations over 
13 plots (Figure 1). 

We detected SCOR in 10 of its 11 Core Areas (92%) and 5 non-core areas 
(Paloma Valley/Hogbacks, Santa Rose Mountains, Box Springs, Iron Springs, and San 
Jacinto Foothills), with 42 total detections across 17 plots (Figure 2). 


