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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 2014 Mammal Program Lead, Jennifer 

Hoffman. This report should be cited as: 

Biological Monitoring Program. 2015. Western Riverside County MSHCP Biological 

Monitoring Program 2014 Small Mammal Survey Report. Prepared for the Western 

Riverside County Multiple Species Habitat Conservation Plan. Riverside, CA. Available 

online: http://wrc-rca.org/about-rca/monitoring/monitoring-surveys/.

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 

http://wrc-rca.org/about-rca/monitoring/monitoring-surveys/
http://www.wrc-rca.org/
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INTRODUCTION 

Of 14 mammal species covered by the Western Riverside County Multiple 

Species Habitat Conservation Plan (MSHCP), seven are small animals with similar 

biological and ecological requirements (Dudek & Associates 2003). The MSHCP 

requires confirmation of occupancy of listed Core Areas for all seven species and 

minimum population densities for three of them. In 2012 and 2013 the Biological 

Monitoring Program’s small mammal survey targeted three Covered Species with an 

occupancy objective only: northwestern San Diego pocket mouse (Chaetodipus fallax 

fallax), Dulzura kangaroo rat (Dipodomys simulans), and San Diego desert woodrat 

(Neotoma lepida intermedia). The default species objectives for each target species 

require occupancy of at least 75% of Core Areas identified in the MSHCP as confirmed 

every eight years. As of 2013 we had already met the objectives for San Diego pocket 

mouse and Dulzura kangaroo rat (Biological Monitoring Program 2014).  

The San Diego desert woodrat is one of 23 subspecies of desert woodrat in the 

Family Cricetidae (Verts and Carraway 2002). Members of this species are active 

throughout the year, build conspicuous stick houses, cache food, and are primarily 

herbivorous (Ingles 1965; Verts and Carraway 2002; Reid 2006). Two Neotoma species 

occur within the Plan Area: the San Diego desert woodrat and the big-eared woodrat (N. 

macrotis, formerly N. fuscipes, dusky-footed woodrat) (Matocq 2002). 

The San Diego desert woodrat is a California species of special concern. It is a 

year-round resident in western Riverside County and typically occupies rock outcrops, 

cactus patches and dense undergrowth in sage scrub and chaparral habitat (Dudek & 

Associates 2003). The species objectives for San Diego desert woodrat designate 16 Core 

Areas (Table 1). 

We have captured San Diego desert woodrat during previous trapping efforts 

targeting other covered small mammals, and as a target species during 2012 and 2013 

surveys (Table 1). To date we have captured this species in 11 Core Areas (survey reports 

available on-line at www.wrc-rca.org). The 2014 survey effort focused on the final Core 

Area needed to meet the objective. 

Goals and Objectives 

1. Document the presence of San Diego desert woodrat within ≥75% (i.e., at

least 12) of 16 species-specific Core Areas.

a. Conduct live-trapping surveys within suitable habitat for San Diego

desert woodrat.
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Table 1. Core Areas, survey effort and year of last detection for San Diego desert woodrat from 2010–2013. 

Core Area Core Area Name Detections Map Code 

Existing Core C Lake Matthews None to date Core-C 

Existing Core F Santa Rosa Plateau 2012 target trapping  Core-F 

Existing Core G Santa Margarita Ecological Preserve 2012 target trapping  Core-G 

Existing Core H Lake Perris/San Jacinto Wildlife Area 2012 LAPM1 trapping Core-H 

Existing Core J Multi-Species Reserve 2010 LAPM trapping Core-J 

Proposed Extension of Existing Core 2 Estelle Mountain None to date ECE-2 

Proposed Extension of Existing Core 6 El Sol None to date ECE-6 

Proposed Extension of Existing Core 7 Multi-Species Reserve None to date ECE-7 

Proposed  Core 1 Estelle Mountain 2013 target trapping Core-1 

Proposed  Core 2 French Valley/Hogbacks/Warm Springs None to date Core-2 

Proposed  Core 3 Potrero 2013 target trapping  Core-3 

Proposed  Core 4 Cactus Valley 2013 target trapping  Core-4 

Proposed  Core 5 San Jacinto River 2012 LAPM trapping Core-5 

Proposed  Core 6 Durasno Valley 2013 target trapping  Core-6 

Proposed  Core 7 Wilson Valley/Sage 2012 LAPM trapping Core-7 

Non-contiguous Habitat Block 5 Lakeview Mountains 2013 target trapping  NCH-5 
1Los Angeles pocket mouse 

METHODS 

Study Site Selection 

We defined our 2014 study area to be all conserved lands in San Diego desert 

woodrat Core Areas with suitable habitat and no prior occurrences for this species within 

the last eight years. We planned to trap Core Areas until we confirmed woodrat presence 

in one new Core Area, thus meeting the species objective. Within Proposed Core 2, we 

began trapping in the Winchester 700 Murrieta property, which is managed by the 

Western Riverside County Regional Conservation Authority. In 2012 we had trapped the 

same property in Proposed Core 2 but used trapping grids simultaneously targeting 

northwestern San Diego pocket mouse, Dulzura kangaroo rat, and San Diego desert 

woodrat, resulting in no desert woodrat captures. Suitable woodrat habitat in the form of 

rock outcrops exists within Proposed Core 2 but the earlier effort had been based on 

models that targeted habitat that was more suitable to the other two species than to desert 

woodrat. In 2014 we scouted the habitat prior to the survey effort and placed trap stations 

where we observed woodrat sign (i.e., latrines, stick houses) (Laudenslayer and Fargo 

2002). 

Survey Locations 

We conducted one trapping session in Proposed Core 2 from 20 - 24 October 

2014, sampling with a total of 48 traps. We surveyed this site over a single 4-night effort 

(Monday-Thursday). 
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Survey Methods 

We trapped woodrats using 12″ × 3″ × 3.5″ Sherman live traps (H.B. Sherman 

Traps, Tallahassee, FL) modified with paper clips to prevent trap doors from potentially 

damaging animals’ tails. Traps were placed directly on or next to sign (e.g., latrine, nest), 

marked using pin flags labeled with a number corresponding to the trap, and the locations 

recorded with a GPS unit. A trap station consisted of a pin flag and a single Sherman 

trap. We placed traps on and around woodrat sign, keeping a distance of 1-2 meters 

between trap stations. 

We opened and baited traps 1–3 h before sunset and began checking them 3 h 

before dawn. Prior to checking each trap we recorded the visit number, data recorder, 

animal handler, start time, moon phase (quarter, half, three-quarter, full, no moon), sky 

code (0 = clear/few clouds, 1 = 50% clouded, 2 = overcast, 3 = fog, 4 = light drizzle), 

ground moisture (wet, dry), ambient air and soil temperature. We recorded the status of 

individual trap stations (i.e., open, animal, closed-empty, robbed, or missing) on a quality 

control form. We examined a quality control form to ensure no traps were missed in the 

baiting and/or trapping process. We processed captured animals according to standard 

operating procedures developed by the Biological Monitoring Program. Traps were left in 

the field, closed, until the next trap night and end time of survey was recorded. All data 

were recorded on a Personal Digital Assistant (PDA). After the final shift of the trapping 

effort, we removed all survey equipment. For a more complete description of survey 

methods, see Small Mammal Trapping Standard Operating Procedures V.5, available 

from the Biological Monitoring Program. 

Training 

All Biological Monitoring Program field personnel had been trained prior to the 

2014 small mammal trapping field season. Program training focused on proper animal 

handling and identification, and data collection procedures. Field biologists received 

additional training on the identification of woodrat sign preceding the 2014 trapping 

season. Only crew members with this training, or those trained on-site and working under 

the supervision of trained biologists, were allowed to handle animals during this effort. 

Crew members were able to identify seven covered and six non-covered small mammal 

species in-hand. Crew members handling small mammals could do so safely and 

proficiently and take measurements according to standard operating procedures. 

Data Analysis 

With the single species objective for San Diego desert woodrat being 

confirmation of occupancy, intensive data analysis (e.g., Percent Occupied Area) was not 

required. We evaluated survey findings by mapping observations of target species in a 

geographic information system and assessing their distribution with respect to Core 

Areas. 

RESULTS

We captured three San Diego desert woodrats at Proposed Core 2  in 2014 (Table 

2). We also captured one additional Covered Species, northwestern San Diego pocket 

mouse, and one non-covered species, brush mouse. San Diego desert woodrat was also 
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captured at five of the seven species-specific Core Areas trapped in 2013 (Proposed Core 

1, Proposed Core 3, Noncontiguous Habitat Block 5, Proposed Core 4 and Proposed Core 

6) and at two Core Areas trapped in 2012 (Existing Core F and Existing Core G).

Previous Monitoring Program surveys targeting Stephens’ kangaroo rat and Los Angeles 

pocket mouse provided incidental data for San Diego desert woodrat at five additional 

Core Areas (Existing Core H, Existing Core J, Proposed Core 5, Proposed Core 6, and 

Proposed Core 7) and also in Existing Core I (San Bernardino Mtns), in 2013, which is 

not a Core Area for this species. To date we have recorded the presence of San Diego 

desert woodrat in 12 (75%) of its designated Core Areas and have therefore met the 

species objective of ≥75% occupancy in listed Core Areas (Fig. 1). 

Table 2. Number of individuals (for Covered Species) or captures (for non-covered species) during small 

mammal surveys at Proposed Core 2 in 2014. 

Scientific Name Common Name Covered Total 

Neotoma lepida intermedia San Diego desert woodrat Y 3 

Chaetodipus fallax fallax  NW San Diego pocket mouse Y 30 

Peromyscus boylii brush mouse N 7 

DISCUSSION 

The species objective for San Diego desert woodrat requires confirmation of 

presence within at least 75% of its Core Areas. From 2010 through 2014, we have 

observed San Diego desert woodrat in 12 of 16 (75%) of the designated Core Areas (Fig. 

1). Therefore, the objective has been met for San Diego desert woodrat in the current 

reporting period. 

Survey Results 

Desert woodrats typically prefer microhabitats with dense shrub cover, cactus 

patches and rock outcrops; habitat that is not always conducive to the habits of burrowing 

animals. Subsequently, the microhabitats commonly exploited by desert woodrats may 

not be trapped effectively when a grid design targeting other burrowing small mammals 

is employed. In 2013, we tested a protocol involving placing traps directly at or near 

woodrat sign to increase our chances of capture success (Laudenslayer and Fargo 2002; 

Biological Monitoring Program 2014). Using this new protocol, we re-surveyed two 

previously trapped Core Areas in 2013 and one previously trapped Core Area in 2014 

where San Diego desert woodrat had not been detected using trapping grids only. Placing 

traps at woodrat sign led to successful captures at five of the seven (71%) Core Areas 

where this approach was implemented (Biological Monitoring Program 2014). To further 

elucidate the success of the new trapping scheme, our 2014 survey took place in a Core 

Area where we had previous trapped using trapping grids in 2012. The trapping grids 

yielded no woodrat detections but the new protocol produced woodrat captures with just 

one 4-night effort.  
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During the past three years of surveys we have gained additional information 

about covered small mammal species beyond what is strictly required to assess species-

specific objectives. For example, in 2013 we incidentally captured Los Angeles pocket 

mouse at Existing Core I, which is listed in Objective 2 for this species as a likely 

location to consider for conservation outside of the species’ designated Core Areas. 

Similarly, we captured San Diego desert woodrat at Existing Core I and northwestern San 

Diego pocket mouse at Non-contiguous Habitat Block 5, both of which are not Core 

Areas designated for the species but are important to understanding the overall status of 

the species within the Plan Area. 

Recommendations 

We should continue trapping simultaneously for all three small mammal target 

species normally targeted during this survey as they share numerous Core Areas, have 

similar species objectives and are typically found in the same general areas. While we 

tend to capture woodrats more successfully using targeted trap placement, this species 

can also be captured when trapping grids are deployed and therefore it is prudent to 

survey areas first using trapping grids with woodrat traps distributed in nearby rock 

outcrops or cactus patches. Should we fail to capture woodrats in this manner, we can 

saturate woodrat microhabitats placing traps at woodrats sign, thus continuing our effort 

to capture this species. If resources are limited, survey duration can be based on the 

length of time it takes to get a capture, often just one to three trap nights. The Los 

Angeles pocket mouse suitable habitat model has proven useful in predicting habitat for 

other species, but need not be used when trapping these species. Scouting, then trapping 

appropriate habitat worked well with little additional training or time needed to determine 

where trapping should occur. 

Although Proposed Noncontiguous Habitat Block 2 is not a listed Core Area for 

these species, we incidentally captured all three species in this area during trapping 

efforts for Los Angeles pocket mouse (Biological Monitoring Program 2012). 

Northwestern San Diego pocket mouse and Dulzura kangaroo rat were also captured on 

multiple trapping occasions in Proposed Core 6 which is not currently a Core Area for 

these species. We also captured San Diego desert woodrat at Existing Core I. Should the 

conservation objectives fail to be met as written for these species, any of the above areas 

should be considered as alternates for non-occupied Core Areas. 
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