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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 author of this report was the 2008 Mammal Program Lead, Bill
Kronland. 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 Monitoring Program Administrator
Western Riverside County MSHCP Biological Monitoring Program
Regional Conservation Authority 4500 Glenwood Drive, Bldg. C

3403 10" Street, Suite 320 Riverside, CA 92501

P.O. Box 1667 Riverside, CA 92502 Ph: (951) 248-2552

Ph: (951) 955-2857
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INTRODUCTION

Stephens’ kangaroo rat (Dipodomys stephensi; “SKR”) is a small fossorial
mammal that was added to the federal list of endangered species in 1988 and to the
California state list of threatened species in 1971. The geographic range of SKR lies
entirely within portions of western Riverside and north-central San Diego Counties, and
extends from the Potrero Valley in the north to the Romana Valley in the south, and from
the Anza Valley in the east to the Corona Hills in the west (Bleich 1977). Stephens’
kangaroo rat most often occurs in open grasslands or sparse shrub-lands, and is only
rarely detected in shrub dominated habitats (O’Farrell 1990; Price et al 1991). Density of
vegetation cover may also be an important characteristic of SKR habitat, since the species
has often been recorded in sparsely vegetated areas with a predominance of bare ground
(Bleich 1973; O’Farrell and Clark 1987; O’Farrell 1990).

Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP)
species-specific objectives for SKR require that a minimum 15,000 ac (6070 ha) of
occupied habitat (as measured across any consecutive §-year period) be conserved among
at least 6 Core Areas (Lake Mathews-Estelle mountain, Motte Rimrock Reserve, Lake
Skinner-Domenigoni Valley, San Jacinto State Wildlife Area-Lake Perris, Sycamore
Canyon-March Air Force Reserve Base, Steele Peak, and Potrero ACEC), with an
additional 3000 ac (1214 ha) of occupied habitat conserved in Anza-Cahuilla Valleys and
Potrero Valley (Dudek & Associates 2003). Moreover, at least 30% of the total occupied
habitat conserved within the Plan Area must maintain a population of medium or higher
density (i.e., 5-10 individuals per ha) with no single Core Area accounting for more than
30% of the conservation target. We discuss here the methods and results from 2008
surveys used to address species-specific objectives in Anza-Cahuilla Valleys and Potrero
Valley.

Our survey goals prior to 2007 focused on refining methods proposed by
Diffendorfer and Deutschman (2002) to derive point estimates of population size, and to
develop a protocol to identify and measure habitat characteristics that correlate with SKR
presence and abundance. We implemented a protocol and timed survey efforts that
addressed these goals in cooperation with the Riverside County Habitat Conservation
Authority (RCHCA) in 2006 and spring 2007. Results from our 2006 survey efforts
suggested that the implemented monitoring scheme did not generate sufficient sample
sizes to allow for the use of capture-recapture analyses, and therefore could not provide
true estimates of abundance (Hallett et al 1991). Furthermore, indices of abundance (e.g.,
minimum number alive index) could not be applied because approximately 40% to 50%
of initial captures occurred on the last night of each trapping effort, suggesting that the
ratio of unique individuals captured (M,+;) to the actual population (V) was very low.
Indices based on small M+, to N ratios can lead to inferences of abundance that include
an excessively large negative bias (McKelvey and Pearson 2001). Therefore, practical
implementation of methods proposed by Diffendorfer and Deutschman (2002) required
further development if useful population estimates were to be derived from them.
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Our survey goals in 2007 focused on developing a sampling protocol that would
produce an estimate of occupied area, generate sufficient sample sizes to derive point
estimates of population density (e.g., n > 50), and effectively sample populations with
low M, to N ratios. We developed a sampling strategy that tested the use of numerous
5x5 (60m x 60m) grids and applied a closed-capture occupancy model developed by
MacKenzie et al (2002) to estimate percent area of occupied suitable habitat at Potrero
Valley. We also examined the ability and practicality of 12x12 (165m x 165m) grids to
generate large sample sizes, and investigated the number of nights required to effectively
trap SKR populations. We concluded that 5x5 grids and the occupancy model could be an
effective method of estimating distribution if the sampled habitat produced detections on
fewer than 90% of grids trapped. We also found that 12x12 grids generated large
numbers of detections, but were cumbersome and limited in scope to large parcels of
contiguous habitat. Results from our attempt to effectively trap SKR populations were
inconclusive, but suggested that a possible trap-initiation period required extended
trapping efforts of up to 10 nights that could conflict with the negative effect of moon
phase on detectability.

We incorporated 2007 survey results into our 2008 strategy of estimating
occupied habitat and population density in the Anza-Cahuilla Valley and Potrero Valley
regions. We first estimated occupied habitat by sampling each region with 5x5 grids,
expanding our 2007 coverage at Potrero Valley to include all suitable soils and slopes
because the 2006 Esperanza Fire had likely expanded SKR habitat across otherwise poor
quality shrubland and chaparral. We then sampled each region with circular trapping
webs to estimate density according to distance sampling methods (Buckland et al 2005).
Trapping webs were advantageous over 12x12 grids because we were able to alter web
configuration to fit narrow habitat patches and valleys while maintaining the ability to
derive density estimates. Distance sampling also required that populations be effectively
trapped only at the webs’ center rather than across the entire sample plot, thus making the
problem of detecting M;.; individuals on the final trap night more manageable.
Specifically, our survey goals and objectives for 2008 were as follows:

Goals and Objectives

1. Estimate area of suitable habitat occupied by Stephens’ kangaroo rat at Anza-
Cahuilla Valley and Potrero.

a.  Identify areas of moderate- to high-suitability habitat according to an
index created by Dudek & Associates (2007).

b.  Sample Stephens’ kangaroo rat populations with 5x5 (60 m x 60 m,
25 trap) grids.

c.  Estimate occupancy with a closed-capture model using Program
MARK.
d.  Incorporate habitat covariates into occupancy models to refine the
habitat index.
Western Riverside County MSHCP 2
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2. Estimate population density of Stephens’ kangaroo rat on occupied habitat at
Anza-Cahuilla Valley and Potrero.

a.  Use distance sampling methods and circular trapping webs (148 traps,
12 trap lines, 100-m radius, 3.14 ha) centered on occupied 5x5 grids.
b.  Estimate population density using program DISTANCE.

METHODS

Site Selection

We defined the region of the Anza-Cahuilla Valley as Conserved Lands occurring
from State Road 79 north to the San Bernardino National Forest, and east of Sage Road
(County Road R3) to the Plan Area boundary. We also divided the region into Silverado
Ranch and Wilson Valley because of the expanse of unsuitable SKR habitat that existed
between these 2 sites. Silverado Ranch (elevation 1250 m) generally consisted of
moderate- to high-density annual grassland interspersed with occasional patches of big
sagebrush (Artemisia tridentata) and California buckwheat (Eriogonum fasciculatum),
and surrounded by moderate- to high-density expanses of mixed chaparral (4denostoma
sparsifolium and Cercocarpus betuloides). In contrast, Wilson Valley (elevation 600 to
800 m) typically consisted of low- to moderate-density shrubland (e.g., Erigonum
fasciculatum, Encelia farinosa, Rhus ovata, and Opuntia parryi) with occasional patches
of annual grassland surrounded by moderate- to high-density coastal sage scrub
(Adenostoma fasciculatum and Erigonum fasciculatum) and mixed chaparral
(Adenostoma fasciculatum, Adenostoma sparsifolium, and Rhus ovata). Sampling
occurred on lands that were managed by the Regional Conservation Authority (RCA) and
Center for Natural Lands Management (CNLM).

We sampled areas of Potrero Valley (elevation 600 to 750 m) that were included
in the Potrero Unit of the San Jacinto State Wildlife Area (Potrero) and 2 adjoining
Bureau of Land Management quarter sections (T3S R1W S26 NW&SW). The region
generally consisted of annual grassland and low-density shrubs (Erigonum fasciculatum)
along valley floors, and moderate- to high-density coastal sage scrub (Erigonum
fasciculatum and Adenostoma fasciculatum) and mixed chaparral (Quercus
berberidifolia) on upland areas and along most slopes. Much of the area was severely
burned in October 2006 by the Esperanza Fire, which greatly reduced cover across all
vegetation communities. Annual grasslands began to approach pre-fire cover densities
following the winter and spring rains of 2008, but shrub cover in burned areas generally
remained at low to moderate densities during the period of this survey.

We classified habitat across Anza-Cahuilla Valley and Potrero based on a
suitability index created by Dudek & Associates (2007) using ArcGIS 9.2 Global
Information System (GIS) software (ESRI 2006) and GIS-based vegetation (CDFG et al
2005), soil (Soil Survey Staff et al 2006), and slope (USGS 2006) layers (Appendix A).
We modified the index when classifying Potrero by removing vegetation parameters and
considering only soil and slope attributes to account for the post-fire expansion of habitat
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into areas otherwise considered unsuitable for SKR (e.g., high-density shrub cover). We
also included human-disturbed lands (e.g., abandoned homesteads, fallow agricultural
lands) while classifying both Anza-Cahuilla Valley and Potrero when disturbances
occurred on suitable soils and slopes, and had not completely altered the underlying
vegetation community. We then identified areas classified as low suitability (e.g.,
chaparral >40% cover density) and removed them from our model because these habitats
were defined by Dudek & Associates (2007) as non-typical and could support only trace
SKR densities (e.g., <1 per ha). Limited availability of field personnel also dictated that
we focus on more typical SKR habitat.

Occupied Habitat

We used the Hawth’s Tools (Beyer 2004) extension for ArcMap 9.2 to distribute
regular points across areas classified as moderate- to high-suitability habitat at Anza-
Cahuilla Valley (828.9 ha) and Potrero (1105.6 ha). We maintained a density of 1 point
every 13.4 ha at each site by spacing them at 200-m intervals at Anza-Cahuilla Valley
and 225-m intervals at Potrero (Figures 1, 2). We also ensured that a 5x5 (60 m x 60 m,
25 traps) grid would lie completely within modeled moderate- to high-suitability habitat
by placing a 50-m circular buffer around each point to represent the approximate area
covered by a grid plus 5 m to account for Global Positioning System (GPS) error in the
field. We then removed points from the sample whose buffer fell outside targeted habitat.

Much of the suitable habitat in the Anza-Cahuilla Valley occurred in patches too
small or linear to be sampled with a 5x5 grid, or was of moderate size with a perimeter
shape that allowed only the non-random placement of a single grid. Therefore, we were
unable to place grids on approximately 302.5 ha at Anza-Cahuilla Valley because of the
size and shape of suitable-habitat patches. Potrero also contained 79.8 ha of suitable soil
that was distributed across patches too small to be randomly sampled, and 118 ha in the
northwest portion of the preserve could not be safely accessed during night surveys
because of very steep and degraded roads. Our results reported here only reflect sampled
habitat patches at Silverado Ranch (256.9 ha), Wilson Valley (269.6 ha) and Potrero
(907.8 ha).

We centered 5x5 grids on each regular point distributed across Silverado Ranch (n
=36), Wilson Valley (n = 25), and Potrero (n = 80). We marked each grid at the
southwest corner with a uniquely labeled 2-m wood stake, and placed a labeled pin flag at
each trap station. We then sampled grids over multiple 5-night efforts, beginning at
Anza-Cahuilla (13 to 18 April, 27 April to 2 May, 4 to 9 May, and 11 to 16 May) and
finishing at Potrero (1 to 6 June, 8 to 13 June, 6 to 11 July, 13 to 18 July, and 27 July to 1
August). We timed our efforts to coincide with new-moon cycles because lunar
brightness may negatively affect small-mammal activity (Daly et al. 1992). We also
minimized the potential of introducing sampling bias into our estimates by semi-
randomizing the order grids were checked each night within an effort (time bias) and
alternating field-crew grid assignments (observer bias; MacKenzie and Royle 2005).
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