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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 Mammal Program Lead,
Jennifer Hoffman. 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
Regional Conservation Authority
Riverside Centre Building
3403 10th Street, Suite 320
Riverside, CA 92501
Ph: (951) 955-9700

Western Riverside County MSHCP
Biological Monitoring Program

Western Riverside County MSHCP
Monitoring Program Administrator
c/o Adam Malisch
4500 Glenwood Drive, Bldg. C
Riverside, CA 92501
Ph: (951) 248-2552
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INTRODUCTION
Los Angeles pocket mouse (Perognathus longimembris brevinasus; LAPM) is a
California species of special concern that historically ranged from the San Fernando
Valley eastward to the city of San Bernardino and southeast to the Aguanga area of
Riverside County (Williams et al. 1993). The species typically occurs on open landscapes
associated with alluvial, aeolian, or well-drained upland deposits of sandy soil, and is
believed to be in decline due to habitat loss affiliated with agricultural and urban
development (Jameson and Peeters 1988; Williams et al. 1993; Dudek & Associates
2003). The current distribution of LAPM across the Western Riverside County Multiple
Species Habitat Conservation Plan (MSHCP) Plan Area is not well understood, partly
due to seasonal cycles of activity which make this species difficult to detect.
MSHCP species-specific objectives for Los Angeles pocket mouse call for the
conservation of at least 2,000 ac (approximately 809 ha) of suitable habitat in each of
seven Core Areas: 1) San Jacinto Wildlife Area-Lake Perris Reserve, 2) the Badlands, 3)
San Jacinto River-Bautista Creek, 4) Anza Valley, 5) Lake Skinner-Domenigoni (i.e.,
Southwestern Riverside County Multi-Species Reserve), 6) Potrero Valley, and 7)
Temecula Creek. Each Core Area must support a stable or increasing population and at
least 30% (4,200 ac) of the suitable habitat must be occupied as measured over any eight
consecutive years (Dudek & Associates 2003). The Plan also identifies six additional
areas from which at least 10,000 ac of suitable habitat must be conserved: 1) Santa Ana
River, 2) Wilson Creek, 3) Vail Lake, 4) Warm Springs Creek, 5) San Timoteo Creek,
and 6) San Gorgonio Wash.
The Los Angeles pocket mouse spends much of its life underground, with
ephemeral bouts of surface activity offset by intervals of subterranean aestivation and
torpor (French 1976, 1977). Timing and duration of activity cycles can vary across
seasons, and appear to be a function of soil temperature, food availability, and ambient
air temperature (French 1976, 1977). Detectability of LAPM is therefore dependent on
conditions suitable for surface activity when the species is available for trapping, and
population estimates should account for variation in detectability across and within
seasons.
The Biological Monitoring Program has conducted surveys for LAPM six out of
the last eight years. Early surveys, in 2005-2007, focused on defining a pattern of
seasonal surface activity and delineating the distribution of this species across Core
Areas. We detected LAPM year-round, but found seasonal variability in above-ground
activity (Biological Monitoring Program 2006, 2008a). In 2010 we began a 3-yr trapping
period to determine species distribution, Percent Area Occupancy (PAO), detection
probability and ultimately assess population trend. For this effort we employed a smaller
trapping footprint (5 traps × 5 traps, 28 m × 28 m footprint, 0.08 ha) than previously used
(7 traps × 7 traps, 60 m × 60 m footprint, 0.36 ha) which allowed us to infer landscape
influences on distribution. We distributed trapping grids at all seven Core Areas listed for
LAPM and detected the species in four of the seven Core Areas: San Jacinto Wildlife
Area-Lake Perris Reserve, San Jacinto River-Bautista Creek, Anza Valley, and Temecula

Western Riverside County MSHCP
Biological Monitoring Program

1

2012 Los Angeles Pocket Mouse Survey Report

Creek. We also collected vegetation and soil data from each grid within 45 d of
completing the trapping effort (Biological Monitoring Program 2011).
We used the data collected in 2010 to refine our understanding of suitable Los
Angeles pocket mouse habitat by creating generalized linear models of the predicted
presence of LAPM based on a binomial error structure. We included seven explanatory
variables in the global model: percent cover of grass, forb, bare ground, thatch, and litter,
and average depth of litter and thatch, all collected directly from trapping grids. Bare
ground dominated grids where LAPM was present while litter and thatch dominated grids
where the species was not detected. Similarly, thatch and litter depths were greater at
grids where LAPM was not detected.
In 2011, we continued gathering data to assess population trend by resampling the
Core Areas where we had observed LAPM in 2010. A preliminary assessment of the data
showed an increase in occupancy and detection probability at San Jacinto Wildlife AreaLake Perris Reserve, a decrease in both parameters at San Jacinto River-Bautista Creek,
and a decrease in occupancy at Anza Valley. Both parameters remained the same at
Temecula Creek. We also conducted trapping surveys at the Santa Ana River corridor
and the Jurupa Mountains but did not capture LAPM at either location.
Our efforts in 2012 focused on increasing our understanding of population trend.
Consequently, we trapped only in the four Core Areas where we had observed LAPM in
2010 and 2011. Three consecutive years of trapping will provide information about shortterm fluctuations in patterns of occupancy and relative abundance. Each successive threeyear effort, to be conducted every eight years as required by the MSHCP, will provide the
long-term monitoring data for population trend assessment of this species. Our goals and
objectives for monitoring LAPM in 2012 are listed below.
Goals and Objectives
1. Estimate area of suitable habitat occupied by Los Angeles pocket mouse in Core
Areas and additional areas identified in the species account.
a. Conduct repeat-visit surveys across modeled habitat according to a
Percent Area Occupancy (PAO) design, accounting for animals present
but not detected.
2. Determine relative abundance among grids and surveyed areas.
a. Record number of individuals captured on each grid.
3. Collect baseline data to compare with future years’ data to determine if
populations are stable or increasing.
a. Compare estimates of occupancy within reporting periods (i.e., across
three consecutive years) and across reporting periods (i.e., compare
baseline data with population trend data collected in the next eight-year
period).
b. Compare relative abundance at grids within reporting periods and across
reporting periods.
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METHODS
Survey Design
We estimated area of occupied habitat using a repeat-visit survey design
following a Percent Area Occupancy (PAO) framework (MacKenzie et al. 2006).
Repeated visits consist of monitoring a trapping grid every night for four consecutive
nights. During this four-night trapping effort, populations are presumed to be closed to
changes in occupancy (MacKenzie et al. 2006). A closed population is defined as having
no gains through births or immigration and no losses through deaths or emigration. We
were able to calculate detection probability and grid occupancy with data obtained
through closed-population trapping using Program MARK (White and Burnham 1999).
Detection probability is the probability that the species will be detected given that it
inhabits the area of interest (MacKenzie et al. 2006). Occupancy is the probability that a
randomly selected site in an area of interest is occupied by at least one individual of the
species of interest (MacKenzie et al. 2006).
Study Site Selection
We stratified Core Areas according to our habitat suitability model, which was
based on soil and vegetation characteristics known to be associated with Los Angeles
pocket mouse and the closely-related Pacific pocket mouse (P. l. pacificus) (Biological
Monitoring Program 2011). We specifically targeted sand and loam soils found in
alluvium and well-drained upland areas (Germano 1997; Bornyasz 2003), including
gravelly strata, but not rock, stone, or cobble (M’Closkey 1972; Meserve 1976; Winchell
et al. 1999). We included grassland, coastal sage scrub, chaparral, desert scrub,
Riversidean alluvial fan scrub, and wet meadow (e.g., playas, vernal pools) vegetation
types (Dudek & Associates 2003), but not shrubland or scrub with >60% cover (Germano
1997). Low-density riparian scrub/woodland (e.g., <10% cover of Salix spp., Alnus spp.,
Baccharis spp., or Prosopis spp.) was considered suitable, because these vegetation types
are often intermixed on alluvial deposits with the habitat more typically preferred by
LAPM.
For our initial grid survey set up in 2010, we removed from our potential study
sites any areas of minor development (e.g., kiosks, maintenance buildings) identified with
digital aerial photography (USDA 2009) and those prohibitively difficult to access (e.g.,
>600 m from a road or on terrain that exceeded a 24-degree slope). We also placed a 10m negative buffer around roads, so grid stations would not overlap transportation
corridors, and required at least 80 m between grids, to maintain independence. The
resulting survey area consisted of suitable habitat separated by expanses of non-suitable
habitat and/or lands outside the Conservation Area. Trapping grids were randomly
distributed within the suitable habitat using the constraints defined above.
Survey Locations
We surveyed a total of 74 grids across the four Core Areas in 2012: 40 in San
Jacinto Wildlife Area-Lake Perris Reserve, 17 along San Jacinto River-Bautista Creek,
12 in Anza Valley and 5 in Temecula Creek (Fig.1). By trapping the same grids we will
be able to compare grid occupancy between years and examine population trend.
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Figure 1. Los Angeles pocket mouse survey areas in 2012.
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We surveyed each grid over a single four-night effort (Monday-Thursday). We
conducted a total of five trapping sessions from May to July 2012, sampling 5 – 21 grids
per effort. We controlled for sampling bias by semi-randomizing the order that grids were
checked each night (time bias) and alternating grid assignments among different crews
(observer bias) (MacKenzie and Royle 2005). Sampling efforts coincided with the new
moon to control for the effect that lunar brightness can have on small-mammal activity
(Daly et al. 1992) as well as to allow time for grid installment at the next Core Area to be
sampled.
San Bernardino Kangaroo Rat
San Bernardino kangaroo rat (Dipodomys merriami parvus; SBKR), a federally
endangered Covered Species, shares one Core Area with LAPM: San Jacinto RiverBautista Creek Core Area. We captured SBKR incidentally in 2010 and 2011 during our
LAPM trapping efforts as well as during a collaborative trapping effort with the U.S. Fish
and Wildlife Service at this Core Area. We will use the data collected to better
understand the distribution of this species as well as how to distribute trapping webs to
monitor SBKR density in future trapping efforts.
Training
Program training focused on proper animal handling and identification, and data
collection procedures. No specialized training took place before the 2012 LAPM field
season as all Program field biologists had been trained prior to the 2011 field season.
Only crew members with this training, or volunteers working on-site under the
supervision of trained biologists, were allowed to handle animals during the LAPM
effort.
As a result of the above training, crew members were able to identify seven
covered and six non-covered small-mammal species in-hand. Crew members could also
safely and proficiently handle live animals and take measurements according to standard
operating procedures developed by the Biological Monitoring Program (Appendix A).
Moreover, crew members were able to perform surveys for LAPM according to
established protocol. The Regional Conservation Authority (RCA) funded Biological
Monitoring Program personnel; California Department of Fish and Wildlife (DFW,
formerly Department of Fish and Game) provided biologist volunteers as well as
additional volunteers through their Natural Resource Volunteer Program (NRVP).
Biologists conducting LAPM surveys in 2012 included:
•
•
•
•
•
•
•
•
•

Jennifer Hoffman (Project Lead, Biological Monitoring Program, RCA)
Ashley Ragsdale (Biological Monitoring Program, RCA)
Joe Sherrock (Biological Monitoring Program, RCA)
John Dvorak (Biological Monitoring Program, RCA)
Tara Graham (Biological Monitoring Program, RCA)
Jonathan Reinig (Biological Monitoring Program, RCA)
Lynn Miller (Biological Monitoring Program, RCA)
Masa Abe (Biological Monitoring Program, RCA)
Mari Paramo (Biological Monitoring Program, RCA)
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•
•
•
•
•
•
•
•
•
•
•
•
•
•

Michele Felix (Biological Monitoring Program, RCA)
Ana Hernandez (Biological Monitoring Program, RCA)
Adena Why (Volunteer)
Nicole Stephens (Volunteer)
Dan Orr (Volunteer, DFW)
Joanna Gibson (Volunteer, DFW)
Natasha Krupnak (Volunteer, DFW)
Kim Freeburn (Volunteer, DFW)
Eric Man (Volunteer, DFW)
Juan Torres (Volunteer, DFW)
Gary Lucas (Volunteer, NRVP)
Eric Haynes (Volunteer, NRVP)
Bill De Luna (Volunteer, NRVP)
Vern Smith (Volunteer, NRVP)

Field Methods
Mammal Trapping
We used 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 spaced 7 m apart in a 5 trap × 5 trap grid, resulting in a 0.08 ha trapping
area (Fig. 2). We marked individual traps (n = 25 per grid) with a pin flag labeled with an
alpha-numeric code. A trap station consisted of a pin flag and a single Sherman trap.
Traps were baited with 1 tablespoon of sterilized large white proso millet (Panicum
miliaceum) and placed within 1 m of each pin flag.
We checked traps twice each night in accordance with U.S. Fish and Wildlife
Service 10(a)(1)(B) permit specifications (USFWS TE088609-0), because the targeted
habitat was potentially occupied by the federally endangered Stephens’ kangaroo rat
(Dipodomys stephensi; SKR). We opened traps 1–3 h before sunset and started the first
check near midnight. After checking all traps, we reset them and added fresh bait if
necessary. The second check began 1 h before dawn, after which we closed traps and
removed excess millet to avoid attracting ants. After the final dawn shift of the four-night
trapping cycle, we removed all trapping equipment and excess bait.
Before checking each grid we recorded moon phase, sky code and ground
moisture. We did not bait or open traps during significant precipitation. We also noted the
visit number, trap check, grid ID, recorder, and start and end times of each grid check.
Two-member teams checked grids, and the status of individual trap stations was recorded
on a quality-control form as either open, occupied, closed-empty, robbed, or missing. We
used the unique four-letter species code to record each trapped animal. We processed
captured animals according to our standard operating procedures (Appendix A). We
reviewed a quality-control form to ensure that all traps were checked, baited and left open
after each midnight check. At dawn, we used the same form to ensure that all traps were
closed before leaving the grid. Prior to leaving the grid, we recorded ambient air and soil
temperature.
Western Riverside County MSHCP
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A5

C5
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C1

E1

North

A1

East
Figure 2. Grid design (5 × 5) for trapping small mammals. Boxes
represent individual traps and small arrows indicate direction that
open doors face. Traps are labeled alphabetically and increasing to
the east, numerically and increasing to the north.

Data Analysis
We estimated grid occupancy ( Ψ) and nightly detection probability (p), for each
Core Area where LAPM was detected using Program MARK (White and Burnham 2002,
MacKenzie et al. 2006). Closed-capture occupancy models derive estimates of occupancy
based on grid-level presence/absence data (MacKenzie et al. 2006). The output from
these models was a percent estimate of occupied grids that accounted for animals present
but undetected. Accuracy and precision of grid occupancy were generally a function of
the number of sampling occasions and grids trapped (and to some extent nightly detection
probability) rather than the absolute number of animals detected, thus allowing us to
design surveys that would maximize the reliability of estimates given the availability of
resources and project timeframes (MacKenzie and Royle 2005; MacKenzie et al. 2006).
Occupancy estimates based on this method rely on four critical assumptions: occupancy
status of sites did not change over the survey period; probability of occupancy was
constant among sites, or differences were modeled; probability of detections was constant
among sites, or differences were modeled; and capture histories were independent among
trap locations (MacKenzie et al. 2006). We kept the survey period short (four trap-nights
per grid) to maximize the probability of closed populations during the sampling period.
We used Program MARK to construct separate sets of candidate models that
accounted for differences in grid occupancy and nightly detection probability across
survey periods (White and Burnham 1999). We constructed two candidate models that
examined the effect of trap night on nightly detection probability while assuming grid
Western Riverside County MSHCP
Biological Monitoring Program
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occupancy to be constant across occasions. We ranked candidate models in each set
according to differences in Akaike’s Information Criterion for small samples (∆AICc),
and calculated an Akaike weight (wi) for each. We then derived weighted-average
estimates across the entire candidate set unless there was clear support (e.g., wi > 0.9) for
a single model (Burnham and Anderson 2002). Finally, we calculated the acreage of
occupied suitable habitat at each Core Area by extrapolating occupied-grid estimates to
the area of modeled moderate- to high-suitability habitat in each Core Area.

RESULTS
Occupied Habitat
We captured Los Angeles pocket mouse on 29 grids (39%) at the four Core Areas
surveyed (Table 1). We captured seven Covered Species and eight non-covered species
(Appendix B).
We captured LAPM on 12 of the 40 grids (30%) sampled at the San Jacinto
Wildlife Area-Lake Perris Reserve (Fig. 3). We had two models that appropriately
modeled parameters but selected a single model (wi = 0.80) that estimated grid-level
probability of detection (p) and grid occupancy ( Ψ) as constant across trap nights (Table
1). The cumulative detection probability was high (Table 1). The extrapolated area of
occupied moderate- to high-suitability habitat from our model-based estimates of grid
occupancy at this Core Area was 1,230 ac (498 ha).
We captured LAPM on 13 of the 17 grids (76%) sampled at San Jacinto RiverBautista Creek (Fig. 3). We had two models that appropriately modeled parameters but
we selected a single model (wi = 0.98) that estimated grid-level probability of detection
and grid occupancy as constant across trap nights (Table 1). The cumulative detection
probability was high. The extrapolated area of occupied moderate- to high-suitability
habitat, from our model-based estimates of grid occupancy at San Jacinto River-Bautista
Creek, was 399 ac (162 ha).
Table 1. Grid occupancy and detection probability per Core Area occupied by Los Angeles pocket mouse
from 2010-2012. n = number of trapping grids, p = detection probability, Ψ = grid occupancy, standard
error (SE), and Pc = cumulative detection probability. Highest values are shown in bold.
Grids
Occupied
Core Area
Year
n
p (SE)
Pc
Ψ (SE)
San Jacinto Wildlife
2010
40
5
0.52 (0.13)
0.13 (0.06)
0.95
Area-Lake Perris
2011
40
11
0.28 (0.07)
0.99
0.67 (0.07)
2012
40
0.61 (0.08)
0.98
12
0.31 (0.07)
San Jacinto River2010
20
0.74 (0.05)*
1.00
17
0.85 (0.08)
Bautista Creek
2011
20
12
0.63 (0.07)
0.61 (0.11)
0.98
2012
17
13
0.64 (0.07)
0.78 (0.11)
1.00
Anza Valley
2010
23
0.35 (0.11)
0.37 (0.13)
0.83
7
2011
12
2
0.46 (0.20)
0.18 (0.12)
0.91
2012
12
3
Temecula Creek
2010
5
0.46 (0.17)
0.66 (0.25)
0.91
3
2011
5
0.46 (0.17)
0.66 (0.25)
0.91
3
2012
5
1
* results from p(.) model
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Figure 3. Los Angeles pocket mouse occupied and non-occupied grids in 2012.
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We captured LAPM on 3 of 12 grids (25%) sampled at Anza Valley and one of
five grids (20%) sampled at Temecula Creek (Fig. 3). Occupied grids at Anza Valley
consisted of one individual LAPM that was captured once during the four trap nights on
each of these grids (Appendix B). Similarly, we captured one individual LAPM on one
grid at Temecula Creek (Appendix B). We did not have a sufficient sample size at either
location to estimate grid occupancy or to extrapolate the area of occupied suitable habitat.
San Bernardino Kangaroo Rat
We captured San Bernardino kangaroo rat on 10 grids (59%) at San Jacinto RiverBautista Creek during our LAPM trapping effort. We considered a single model (wi =
0.99) that estimated grid-level probability of detection (p = 0.58, SE = 0.08) and grid
occupancy ( Ψ = 0.61, SE = 0.12) as constant across trap nights. The cumulative detection
probability was Pc = 0.97.

DISCUSSION
During the third consecutive year of LAPM monitoring, our goal was to report on
population trend, a species-specific monitoring objective, within occupied Core Areas.
Despite significant effort (e.g., we trapped 74 grids for four nights each in 2012)
population trend could not be analyzed statistically due to lack of adequate data across
survey sites and years. We trapped 2,281 ha in four Core Areas and estimated that LAPM
occupied approximately 659 ha (29%) in 2012. Although we could not estimate the
percent of occupied habitat at Anza Valley or Temecula Creek, the total area of occupied
habitat in 2012 remained comparable to 2011. This similarity is likely due to increased
grid occupancy at both San Jacinto Wildlife Area-Lake Perris and San Jacinto RiverBautista Creek. Currently there are approximately 6,363 ha of suitable Los Angeles
pocket mouse habitat in conservation according to our model, which exceeds the goal of
5,665 ha stated in Objective 1 of the species account (Dudek & Associates 2003).
Although LAPM has not been detected in all seven Core Areas, as defined in Objective 1,
the occupied habitat in two of the seven Core Areas meets or greatly exceeds 30%
occupancy. Finally, although our model predicts suitable habitat exists within all Core
Areas, the current suitability of habitat within cores not shown to be recently occupied is
questionable. The habitat suitability model was created based on best available
information but changes in habitat attributes used to create the model (especially
vegetation) may have negatively affected the ability of all Core Areas to support LAPM.
We are in the process of updating the GIS-based vegetation map, which was last released
in 2005, to reflect current conditions. We will recreate the LAPM habitat suitability
model with updated information when it is available and work with local land managers
to manage vegetation with Core Areas for the benefit of LAPM to the greatest extent
feasible.
Grid occupancy increased each year at the San Jacinto Wildlife Area-Lake Perris
Reserve and detection probability peaked in 2011. We captured LAPM on the highest
number of trapping grids in 2012, with three trapping grids newly occupied by LAPM.
However, for over half of occupied grids (7 of 12), we caught LAPM on only one or two
nights, which could explain the lower detection probability in 2012. We continued to
capture LAPM on grids managed by prescribed fire. The primary goal of these fires was
Western Riverside County MSHCP
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to reduce cover of exotic annual grasses with the intention of benefiting multiple species
(i.e., SKR, burrowing owl [Athene cunicularia]; Ken Kietzer, California State Parks,
personal communication). A study on experimental use of fire as a management tool for
small mammals at the eastern edge of Lake Perris showed an increase in population
density for SKR in burned habitat (Price et al.1995). The increase we observed in grid
occupancy and detection probability may reflect a similar response by LAPM to fire. As
both species are members of the Heteromyid family, we could expect LAPM to show a
similar response to habitat changes due to fire as SKR. Fire likely leads to a decrease in
litter and thatch depth and an increase in bare ground, a habitat variable shown by our
models to be positively related to the presence of LAPM (Biological Monitoring Program
2011). On a similar note, in June 2012 the Highland fire burned 2,177 ac in the Potrero
Valley Core Area. We have trapped this Core Area on multiple occasions but have never
captured LAPM here. The changes in vegetation brought about by the Highland fire
could modify the habitat (i.e., decreased thatch) making it suitable for LAPM.
We decreased the number of grids trapped (n = 17) at San Jacinto River-Bautista
Creek from previous years (Table 1). Two of the previously trapped grids were in a
construction zone while the third was behind a locked gate. Of these grids, two were
occupied by LAPM in 2010 and 2011 while we never detected LAPM in the third.
Identifying trend with detection probability at this Core Area is difficult as our strongest
closed-capture occupancy model in 2010 showed that detection probability varied by
night whereas in 2011 and 2012 detection probability was constant. Although the 2010
closed-capture occupancy model with a constant detection probability for all trapping
nights did not carry as much weight (34%) as the model that varied by night (66%), we
can still get information from the estimate provided by the constant model (Table 1). By
using the detection probability estimate from the constant model we show 2010 to have
the highest detection probability and grid occupancy. There was a slight decrease in both
these estimates in 2011 but they increased again in 2012. Overall the higher detection
probability values at this Core Area were most likely due to the high proportion of bare
ground at this site compared to any other occupied Core Area. San Jacinto River-Bautista
Creek Core Area exceeded the 30% occupied habitat stated in Objective 4.
We were not able to analyze the data for Anza Valley Core Area as planned as the
sample size was too small. We captured three individual LAPM on three grids and each
animal was captured during one trap check. Two of this year’s occupied grids were
occupied in the previous LAPM trapping efforts while the remaining grid was newly
occupied in 2012. Detection probability results from 2011 should be viewed with caution
as our sample size was small (n = 2 occupied grids) and the standard error high (Table 1).
Identifying trend at this Core Area is difficult due to the removal of trapping grids after
2010 and small sample size thereafter. After our 2010 trapping season we removed 10
grids from Anza Valley which fell outside conserved land within the defined Core Area;
we removed another grid that was an outlier to our refined set of grids for a total of 11
grids removed.
We captured one LAPM on one grid at the Temecula Creek Core Area. Due to
this small sample size in 2012 we could not do the analysis as planned. For the 2010 and
2011 trapping seasons we had similar detection probability and grid occupancy values as
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capture histories were comparable on an equal number of occupied grids (n = 3) (Table
1). However high standard errors are likely a result of the small sample size.
San Bernardino Kangaroo Rat
We expanded our knowledge of SBKR’s range in the San Jacinto River through
our LAPM surveys and collaborative trapping efforts with USFWS. However, this
species will require focused surveys to meet the species-specific objectives. The results
of these earlier surveys will be included in the report for this focused survey.
Recommendations
We have completed surveying for Los Angeles pocket mouse distribution and
have reported occupancy and detection probability completely within two designated
Core Areas and partially, due to small sample size, within the remaining two Core Areas
for the species. We looked at detection probabilities and occupancy rates in occupied
Core Areas across years to assess whether LAPM populations are decreasing, stable, or
increasing. The relatively high cumulative detection probabilities across occupied Core
Areas (83–100 %) give us good confidence that the current study design detects Los
Angeles pocket mouse when it is present. However, we may have to do more trapping to
determine trend using this kind of data.
We should evaluate several options for future surveys. We should consider
additional trapping in Core Areas that have either recently burned, as was the case at San
Jacinto Wildlife Area-Lake Perris Reserve and Potrero Valley; or where additional
habitat management has occurred (i.e., mowing at San Jacinto Wildlife Area-Lake Perris
Reserve). A continued coordinated effort with land managers could help us better
understand the species’ response to habitat changes that result from management
activities.
We should also expand our efforts within the additional areas identified in the
LAPM species account. These areas contain critical habitat and are likely to be conserved
(e.g., San Gorgonio Wash, San Timoteo Creek, Wilson Creek). However, LAPM has not
been documented at many of these sites. We sampled the Santa Ana River in 2011, but
should revisit the site to better understand the distribution of LAPM in this area. Property
acquired since the inception of this project, such as the River Rancho Meadows at Lone
Cone and Geller Phase III which are both adjacent to existing occupied Core Areas,
should be included in future trapping schemes.
To further refine our habitat suitability model, soil should be collected from all
trapping grids and entered into the generalized linear model. The soil model used in the
design of this project (Soil Science Staff 2006) may be outdated and too broad for the
scale at which we work and may not accurately represent the conditions on the ground at
our Core Areas. Even with the information obtained from model estimates in 2010, some
questions remain concerning the roles that shrub cover, ground cover, and herbaceous
cover type play in influencing the distribution of Los Angeles pocket mouse on the
landscape. Data from this study will be used in conjunction with data from future
trapping efforts to determine, more specifically, the roles of these habitat variables.
Understanding the relationship between habitat features and the current distribution of
Western Riverside County MSHCP
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Los Angeles pocket mouse within the Plan Area is a necessary step towards developing
and implementing better management plans. We hope to be able to better understand and
quantify that relationship through further trapping efforts.
Our efforts to date have focused on Core Areas with significant amounts of
suitable habitat. We should expand future survey efforts into smaller, conserved areas
with the goals of identifying the minimum area of suitable habitat required for presence
of LAPM and better documenting the occurrence of this species across the Plan Area.
Grids could be selectively installed within patches too small (e.g., <0.4 ha, or <30 m
wide) for random placement. Care should be taken to determine accessibility (e.g.,
distance from roads, slope, etc.) before surveys are conducted because it may be
impractical to conduct night surveys in remote areas of dense Riversidean alluvial fan
scrub, coastal sage scrub, and chaparral (e.g., >60% cover) and >5% cover for riparian
scrub. Inferences should be made to only those areas that can be sampled.
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APPENDIX A. Small Mammal Trapping Standard Operating Procedures
V.4
These are standard procedures developed by the Western Riverside County
MSHCP Biological Monitoring Program for trapping small mammals. Individual projects
may have specific procedures and requirements that vary from those described here.
Variations from these standard procedures will be described in the Methods section of
individual project protocols.
All of the procedures described below require training and experience. You are
responsible for alerting the Mammal Program Lead or other lead staff if you are not
comfortable with the training you have received. Alert the Mammal Program Lead or
other lead staff if you are scheduled for an activity that you do not feel qualified to
conduct.
I. SITE SELECTION
Site selection criteria is project specific, but generally involve the use of
Geographic Information Systems (GIS) software to stratify Core Areas by suitable habitat
based on vegetation, soil, and slope characteristics known to be associated with the target
species. An area of inference is drawn from modeled habitat that accounts for site
accessibility (e.g., distance from road, slope, land ownership), and points are randomly
distributed across this area. Universal Transverse Mercator (UTM) coordinates are
assigned to each random point, and field crew verify accessibility of points. Area of
inference is adjusted and points redistributed in the event that plots can not be accessed.
Trapping plots are then centered on each random point.
II. INSTALLING TRAP PLOTS
Equipment:
Reflective tape
Pin flags
Sharpie pens
Trap carrying bags
Handheld GPS unit/Compass
Trash bags

Modified Sherman traps
Millet
Coordinates
Ant powder
Measuring tape; 50 m or 100 m
Flagging
Grid layout

Trap grids vary in size according to project-specific goals, but are installed
following identical procedures. Coordinates of points randomly generated in the office
represent trapping grid centers (e.g., trap station C3 for a 5 x 5 grid). Trap lines are
labeled alphabetically, increasing eastward, with trap stations within a line labeled
numerically (e.g. A1, A2…A7) and increasing northward (Fig. 1). Each trap station is
marked with a labeled pin flag and, when necessary, flagging and reflective tape. Trap
lines are also marked with reflective tape if landscape features make it difficult to
Western Riverside County MSHCP
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A7

C7

D7

G7

C1

D1

G1
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A1

East
Figure 1. Grid design (7 × 7) for trapping small mammals. Boxes represent individual
traps and arrows indicate direction of open doors. Traps are labeled alphabetically,
increasing eastward; and numerically, increasing northward.

follow them in the dark. Trap spacing, number of trap lines within a grid, and the number
of stations on a line varies according to project-specific goals.
Grid lines are installed by stretching two measuring tapes (e.g., 50 m, 100 m)
north-south and east-west from the random point, using a declinated compass as a guide.
Measuring tapes are held taut, close to the ground, and secured with survey pins. Pin
flags are then distributed along the tapes at the appropriate intervals, depending on the
project-specific protocol. Finally, measuring tapes are stretched north-south from each of
the pin flags placed along the east-west line described above. Pin flags are then
distributed along these north-south lines to fill out the rest of the grid (Fig. 1).
We may also use a trapping web design, depending on project-specific goals. Trap
lines within a web radiate from a central point at regular intervals, with a greater density
of traps occurring near the center relative to the edges (Fig. 2). Trap stations along each
trap line are assigned an alpha-numeric label similar to that used for grids, with numbers
increasing radially from the web center. Trap stations and lines are marked as described
above for grids, and routes between lines at the web perimeter are marked with reflective

Western Riverside County MSHCP
Biological Monitoring Program

17

2012 Los Angeles Pocket Mouse Survey Report

Figure 2. Trapping web design where solid lines represent trap lines radiating
from a central point, and dashed lines represent concentric trap rings set at
defined distances. Traps are placed where solid and dashed lines intersect.

tape. Trap spacing, number of trap lines, and number of traps per line varies depending
on the target species.
Trapping webs are installed by stretching a measuring tape from the random point
in a predetermined bearing. The tape is held taut, close to the ground, and secured with
survey pins. Additional tapes are stretched from the center point at regular intervals until
the circle is complete. Pin flags are distributed along each line according to projectspecific protocol.
Trap placement and setting
Unfold the trap and push the front door until it engages with the treadle tab. The
front door can easily be found by noticing that there is a seam on the left side of the trap
when the door is facing you. There should also be a paperclip that prevents that door
from completely closing and potentially damaging animal tails (replace paperclip if
missing).
Lightly tap on the side or bottom of trap. A light tap will be about as hard as if
you were trying to make a spider fall off the side of the trap. The door should snap shut if
the trap is set properly. You can adjust the sensitivity by pulling the tab that holds the
door in the open position forward or pushing it backward. Pushing back will make the
door more sensitive; a forward pull will make it less sensitive. Please ask if you can not
find the tab.
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After adjusting the trap sensitivity, place the trap on the ground at the station
(marked with labeled pin flag), parallel with the trap line, and with the opening facing
northward. Traps should be placed on a level surface so that the entrance is flush with the
ground and does not teeter. Use your boot to scrape out an even space if necessary. Take
about 1 tablespoon of millet and toss most of it into the trap. Make sure that the millet is
in the back of the trap, behind the treadle, otherwise an animal is likely to be too close to
the door when it shuts, which could damage its tail. Place a small amount of millet just in
front of the trap (e.g., about 5–10 seeds).
Ant caution
Ants can kill animals in a trap. Sprinkle provided ant powder liberally under and
in front of traps if ants are present. Make sure that there are no ants inside the trap before
you add bait. Unless the grid is being closed, apply ant powder if there are ants, even if
you are doing the last trap check of the day/night. Do not set a trap if the ants are
particularly thick and you feel they are too numerous for the powder to be effective. If
ants are too numerous to set a trap, fold the trap and place it next to the pin flag.
Removing the trap could be confused for a “missing” trap whereas a folded trap tells
crew members that ants are present at that trap station and to proceed with caution. Be
sure to record that the trap was not set.
III. CHECKING TRAPS
Equipment:
1 Headlamp per person
2 Pesola® Scales: 100g and 300g
1 Ruler (clear 6-inch)
1 Kestrel (per team)
3 Animal handling bags
PDA (1 per team if grids)
Non-toxic marker

Animal Mortality Record
Species field guide/key
Digital camera
Waste bags for used millet
Ant powder (pre-approved only)
Extra batteries

Traps are checked twice per night. The first check (i.e., midnight check) is
approximately 5 hours after sunset, and the second check is just before dawn. Grids are
typically checked in teams of 2, and webs in teams of 4–8. Grid teams consist of a single
recorder, with both crew members handling animals. Handlers typically record their own
data on trapping webs, depending on trap-line assignments. Each trap line is typically
checked by a single person regardless of trap design used.
Walk along trap lines noting pin flag number and whether each trap is open,
missing, robbed, closed and empty, or closed with a capture. Make note of the status of
each trap in the appropriate box on your trap-check quality control sheet to ensure that no
traps are missed. Mark “O” for open traps, “C” for closed with no capture, “R” for
robbed traps (traps that are open with no bait inside), “M” for missing traps and use the
four-letter species alpha code for traps closed with an animal inside. Call out trap status
to person recording the data. Be sure to double check the quality control sheet before
leaving the site. Adjust the treadle on robbed traps.
Empty traps
Western Riverside County MSHCP
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Visually check each open trap to verify that it is not occupied by a pocket mouse.
We have captured several pocket mice in seemingly open traps because the animal had
not tripped the treadle. Physically pick-up the trap to check for bait and ensure that
treadles are set properly. Place the trap parallel to the trap line and facing north if you are
conducting a midnight check. See instructions below for closing traps after a dawn check.
Pick up closed traps and gently shake with the door facing upwards so that the
contents move to the back of the trap. This will ensure that very small animals (e.g.,
pocket mouse) will not be crushed when you open the trap door. Slowly open traps that
seem too light to contain an animal to ensure that a pocket mouse or small Peromyscus is
not inside. Gently depress the treadle to check for animals underneath. Harvest mice,
pocket mice and determined Peromyscus fit easily under the treadle. Set treadle, replace
bait (in necessary) and place trap parallel to trap line if empty. Follow animal handling
procedures described below if there is an animal in the trap.
Occupied traps
Pick up the trap if the door is closed, and take notice of the weight. Follow the
directions below if it feels like an animal is inside. Use caution, as non-mammal species
may occasionally be captured (see Rattlesnakes below).
Hold the trap parallel to your body with the door facing upward and the side of
the trap with the split panel facing you (solid panel should be facing you if left-handed).
Place a handling bag over the top of the trap so that the crease at the bag’s opening fits
snugly into a trap corner. Wrap the excess portion of the bag around the trap so that there
are no spaces, and hold it securely against the trap with your working hand (e.g., right
hand). Extend the bag so that there is a large and unobstructed space opening into the bag
from the trap door. Gently shake the trap downward so that the animal moves to the back
of the trap and will not be crushed by the door as you open it inwards. Open and hold the
trap door through the bag with the fingers on your working hand. Invert the trap quickly
and firmly with a downward shake so that the animal falls into the bag. Be firm but
remember you have a live animal in the trap. Quickly grasp the plastic bag and form a
tight barrier between the animal and the trap as soon as it enters the bag and is completely
clear from the trap door. Many species have very long tails and you should be careful that
these too are clear from trap doors before allowing them to close. Remove the bag
completely from the trap. Be careful of wire hinges on the trap tearing into the plastic
bag.
Closing traps
Traps should be closed after dawn checks by disposing of excess bait in a waste
bag, closing traps, and placing them on the ground perpendicular to trap lines. Closed
traps must be placed perpendicular to distinguish them from non-checked parallel traps,
and to ensure that we do not leave an animal in a trap during the day. Animals sometimes
hide under the treadle and go undetected. Each trap must be checked for animals before
closing by depressing the back door of the trap while paying attention that you hear the
back door go all the way to the floor of the trap. You should hear a metal on metal sound.
If an animal was under the treadle you would not hear that metal sound and you will feel
resistance. Never close a trap without looking inside and checking the treadle first.
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Animals left in traps after the dawn check will die as a result of extreme heat
exposure. Animals that enter and trip traps left open after the dawn check will also perish.
Take precautions to ensure that all traps are empty and closed after each dawn check.
Communication with co-workers is extremely important during the dawn check.
Missing traps
Make a methodical search if you can not find a trap at a station. Do another search
once you are finished checking the grid and make a note for bait and trapping crews if the
trap can not be located. You should look until you either find the trap or you are very
certain it is not in the area. Involve other crew members in the search if they are
available. Leave a notice for the morning or bait crews if the trap can not be found so that
a daylight search can occur. You should be very reluctant to leave a trap unaccounted for
because captured animals will die from daytime heat, or a predator will likely return for a
second helping if it had moved the trap.
Rattlesnake in trap
Traps will feel abnormally heavy when occupied by a snake. Tap on the trap
lightly and listen for a rattle if you are uncertain if a snake is in the trap. Note, however,
that rattlesnakes do not tend to rattle, even when disturbed, if the ambient temperature is
particularly cold. Do the following if you hear a rattle or are otherwise certain that a
rattlesnake is in a trap: 1) Look around and choose location that is free of obstacles; 2)
place the trap on the ground with the door facing you; 3) pull the pin out of the bottom
left side of the trap, being careful to move backwards away from the trap; 4) the trap
should collapse and the snake will be free to exit; and 5) cautiously use a shovel handle
(located in field vehicle) to collapse the trap from a safe distance if needed (note that
rattlesnakes can strike to distance of one-third to one-half of their body length). You can
turn the trap upside down if that makes it easier for you to remove the pin. This procedure
will free all snakes in a trap, but you need to be alert and prepared to move when you are
releasing a rattlesnake. Do not attempt to remove a rattlesnake if you are at all
uncomfortable with the procedure. Rather, ask an experienced crew member for help.
Make note of the incident on the data sheet in the notes section. Either repair the
trap in the field or replace it with an extra one and repair it in the office.
IV. PROCESSING ANIMALS
Identify the species
You should be comfortable with identification of local small mammal species
before conducting surveys. Use the field guide included in your mammal packet to help
with identification as needed. You can also consult crew mates if there is confusion. Noncovered species that are clearly identified while still in the trap (e.g., gopher, vole,
amphibians) can be released straight from the trap after necessary data is collected (e.g.,
species, trap station etc.). Covered animals or those where species identification is
questioned are then transferred to resealable bag.
Record the species on your data sheet using the 4-letter alpha code. Species codes
are included in your mammal packet if you forget one. If you cannot identify a species,
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record all standard measurements, and take photographs of the animal for later
identification. Do not spend too much time on this task. Record the capture as new or
recapture on the data sheet.
Weighing the animal
Be sure to zero the Pesola® scale each night before attempting to weigh animals.
Look at the scale while it is empty and see that it reads zero. Use the knob at the top of
the scale to adjust as necessary.
Seal opening in the handling bag by folding the corners inward and the top down
over the folded corners. Wait until the animal is calm, then clip the scale to the top flap of
the bag, making sure that each flap is within the grasp of the scale’s clamp. Record
weight in grams under ‘Total wt’ on the data sheet. Save bag contents to weigh later.
Handling the animal
Work the animal to the bottom of the handling bag, trying to avoid trapping its
head in a corner. This is best accomplished by placing the bag against your thigh, and
decreasing the amount of open space by sliding your hand downward from the top of the
bag against your leg. Secure the animal through the bag in the palm of your working hand
(e.g., right-handed, left-handed), being careful to avoid the head and biting teeth. Open
bag and grasp the animal firmly by the scruff of the neck with your non-working hand.
Alternatively, grasp the animal’s tail at the base after you have secured it through the bag
with your non-working hand. Never hold an animal by its tail away from the base. The
tail can easily break off or, more likely, the skin will slide away and leave a bloody
appendage. Let the animal rest on your upper leg or chest (you are still holding its tail at
the base) and scruff it snugly.
Marking the animal
MSHCP Covered Species are marked by injecting a PIT tag, applying an ear tag,
or coloring with a non-toxic marker. Always be clear about the marking method being
used when you are checking traps or recording data. Generally only Covered Species are
marked unless otherwise included in the protocol.
Marker: Write on the ventral surface of the animal with a specified color.
PIT tag: See separate protocol for marking PIT tags. Do not attempt this procedure
without training and permission from lead staff.
Ear tag: See protocol for applying ear tags. Do not attempt this procedure without
training and permission from lead staff.
Recaptured animals
An animal is considered a “recapture” if it was previously captured during the
current trapping effort. Recaptured animals are identified by the color mark on their
ventral side that is unique to a particular trapping effort. Other marks will vary between
projects and may even vary between nights. Be sure you are clear on the marking scheme
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being used anytime you are trapping. Only record species, sex, and reproductive
condition for recaptured animals.
Incidental deaths
Record the species and sex and, under fate, record “dead” if an animal is found
dead in a trap or dies in the process of data collection. If it is a Covered Species, place the
deceased animal in two resealable plastic bags (one inside the other, both zipped closed).
Use a marker to label the outer bag with the date, time, site, grid ID, trap ID, and
observer initials. Bring the animal back to the office to be placed in the freezer for later
disposition. Fill out a mortality record form located in the trap kits for each dead animal
or incident while you are in the field. Place the completed form on the Mammal Program
Lead’s desk when you return to the office. If the dead animal is a Federally listed species
(SKR, SBKR), also put a copy of the Mortality Record on the Program Administrator’s
desk. Designate one crew member to call the Program Administrator at home on Saturday
morning if the mortality occurs on a Friday night. We are required to notify the Fish and
Wildlife Service within 24 hours of finding a listed animal that is dead. Also fill out an
electronic copy on Y:\Projects\Mammals\Mortality Records. Use previous records as a
guide if needed.
Incidental births
If a female gives birth while in a trap, place the mother on the ground and watch
her. If she enters a burrow, place the babies in the entrance of that burrow and leave them
alone. If you do not see where the female goes following her release, place the babies
outside the trap and record the incident in the notes section on the data sheet.
Hot or cold animals
Place cold animals (lethargic and unresponsive) in a pocket close to your body
until they are active. You can bring the animal into a heated vehicle if you are really
worried, but be careful about placing the animal directly in front of heater vents. They are
small and can overheat quickly. Release the animal at the station where it was captured
once it begins to warm up and move around. An animal that is overheated will also be
lethargic and may have moisture around its mouth. Cool down an overheated animal by
wetting its fur with plain water and fanning or blowing on the animal. Record the species
and sex of the animal and make note of the incident and the outcome. One member of the
team can warm/cool the animal while the other(s) continue to check the grid/ web as
usual.
Reproductive status of the animal
The categories of reproductive status are: scrotal or not reproductive for males;
pregnant, perforate, lactating, plugged, or not reproductive for females. Record the status
on the data sheet under ‘condition.’
Females: Note if the individual is lactating by the presence of enlarged nipples with an
area of bare skin immediately surrounding the nipple. Large extended abdomen indicates
possible pregnancy. Perforate means the vagina is open. Plugged means a copulatory plug
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is present. This is a mucous plug that forms in the vaginal orifice a few hours after
mating. It looks like a big mucus scab over the vaginal area.
Males: Look for the presence of an enlarged, deflated, or small, wrinkled scrotum in
males. Any visual indication of a scrotum is to be considered a reproductive individual.
Sexing the animal
Males and females can be differentiated using the following cues:
•
•
•

Look first for an enlarged scrotum or signs of lactation (bare skin around
enlarged nipples).
Males have a greater distance between anus and genitals than females (in
females the genitalia is typically within 1–2 mm of the anus). The skin
between the anus and genitals tends to be hairless in females.
Check for baculum: Using your finger or the tip of a pencil, gently push the
genitalia upward (toward the animal’s head). If a tiny boney spur protrudes
from the genitalia, the animal is a male. Record the sex on the data sheet.

Age
Note the age as juvenile (J) or adult (A), depending on pelage. Juveniles of all
species are smaller and usually quite gray, and they may appear to have large ears and
feet in relation to the body size.
Measuring the animal
Be sure you are comfortable with all of these procedures. Use a clear 6 in ruler for
all measurements. If none are provided ask the Mammal Lead for this type of ruler.
Tail length: measure from the dorsal side (top) to the end of the tail bone (not the end of
the hair).
Hind foot: Measure from the heel to the tip of the longest claw.
Ear: Distance from notch at front base of ear to distal-most border of the fleshy part of
the ear. Do not push on or deform the ear with your ruler.
Take measurements only on Covered Species. Unless you are instructed otherwise
or are unsure of species identification then you can use guidelines below. Weather
conditions, personnel shortages, or other unforeseen reasons may require that some data
not be recorded; at a minimum, record species, sex, and reproductive status. You should
make educated decisions about what to record and how to protect animals if a crisis
occurs (e.g., trap predation). See separately provided Mammal Trapping Guidelines for
weather guidance. The following measurements can be used to identify species, and are
the minimum measurements that are to be recorded for each:
•
•

Chaetodipus – weight, ear at notch, hind foot length (guards hairs on rump
distinguish from Perognathus);
Peromyscus – all measurements on data sheet;
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•
•
•
•
•

Neotoma – weight, color of tail, color on top of hind foot, color of hairs on the
throat at their base;
Dipodomys – weight, ear length, number of toes;
Reithrodontomys – weight, spots on ear bases, grooves on upper incisors;
Microtus – weight
Perognathus – weight, spots on ears, and lacking guard hairs.

Record species and measurements taken for purpose of identifying all other
species not listed above.
Remove the animal from the bag after processing, and gently release it by placing
it on the ground at the trap station where it was captured. Weigh the bag with the
contents, and record that weight under ‘bag wt.’ Do not remove millet, waste, etc. from
bag before obtaining bag weight. Transfer excess millet or feces from the handling bag to
a waste bag. The handling bag is then reused for the next animal unless it is torn or
soiled. Record the fate of the animal as released (R), escaped (E), or dead (D).
Grid quality control
Trapping teams must verify that all traps have been checked by reviewing the
quality-control form when a grid is completed. Each crew member that checked traps will
say out loud which traps they checked starting with trap A-1 and finishing at the last trap
(G-7 or H-8). Sign the sheet recording that you verified that all traps had been checked.
Count robbed and closed-but-empty traps after you have ensured that all traps have been
checked, and subtract them from the total number of traps on the grid. Record that
number as the number of trap nights.
V. COLLECTING SURVEY EQUIPMENT
Equipment:
•
•

Shoulder bags for carrying traps and pin flags
Waste bag for emptying traps

Collect traps as you check grids on the final check of a survey effort. Empty
remaining millet and waste into a trash bag, and collapse the trap for easy carrying in the
shoulder bags. Pin flags are to be left in the field only during ongoing projects. The
wooden stake and flagging placed to mark trails must be picked up on the way out of the
grid for the last time during that trapping session. If we are using the grid again, the trail
can be remarked when the grid is reopened. Important: Count the traps at the end of the
collection effort. Make sure all of the traps are accounted for after collection at each grid.
Sort pin flags by letter and place rubber bands around sorted groups if they are to
be collected. If a survey is done by a small 5 x 5 grid collected all flags from one grid and
tie together with used flagging tape. Make sure that all pin flags, flagging tape, and
reflective tape are removed, as we do not want to be responsible for trash in the
Conservation Area.
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VI. CLEANING AND STORING TRAPS
All traps must be cleaned and disinfected before being used at new sites. Make
sure all millet and waste material are knocked out of the traps before soaking them in a
10% bleach and water solution for 10 minutes. Thoroughly rinse the traps with water and
allow them to air dry outside, preferably in direct sunlight. Place the folded traps into the
plastic buckets with lids when dry. Count traps in the bin and leave a note on the bin with
the count, date, and your initials.
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APPENDIX B. Species recorded per grid while surveying for Los Angeles
pocket mouse in 2012.
Grid
ANVA-01
ANVA-02
ANVA-05
ANVA-06
ANVA-07
ANVA-08
ANVA-09
ANVA-10

ANVA-15
ANVA-16
ANVA-17
ANVA-18
LPSJ-01

LPSJ-02
LPSJ-03
LPSJ-04
LPSJ-05
LPSJ-06
LPSJ-07
LPSJ-08
LPSJ-09
LPSJ-10

LPSJ-11

Scientific Name
Sylvilagus audobonii
NONE
Peromyscus boylii
Perognathus longimembris brevinasus
Reithrodontomys megalotis
Perognathus longimembris brevinasus
Reithrodontomys megalotis
NONE
Reithrodontomys megalotis
Dipodomys simulans
Perognathus longimembris brevinasus
Peromyscus maniculatus
Peromyscus boylii
NONE
Sylvilagus audobonii
NONE
Peromyscus maniculatus
Chaetodipus fallax fallax
Perognathus longimembris brevinasus
Dipodomys stephensi
Peromyscus maniculatus
NONE
Perognathus longimembris brevinasus
NONE
Dipodomys simulans
Dipodomys stephensi
Dipodomys simulans
Dipodomys stephensi
Dipodomys stephensi
Perognathus longimembris brevinasus
Reithrodontomys megalotis
Perognathus longimembris brevinasus
Chaetodipus fallax fallax
Dipodomys simulans
Perognathus longimembris brevinasus
Chaetodipus fallax fallax
Dipodomys simulans
Neotoma lepida intermedia
Peromyscus maniculatus
Chaetodipus fallax fallax
Dipodomys stephensi
Dipodomys simulans
Neotoma lepida intermedia
Peromyscus maniculatus
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Common Name
Desert cottontail
Brush mouse
Los Angeles pocket mouse
Western harvest mouse
Los Angeles pocket mouse
Western harvest mouse
Western harvest mouse
Dulzura kangaroo rat
Los Angeles pocket mouse
Deer mouse
Brush mouse
Desert cottontail
Deer mouse
NW San Diego pocket mouse
Los Angeles pocket mouse
Stephens' kangaroo rat
Deer mouse
Los Angeles pocket mouse
Dulzura kangaroo rat
Stephens' kangaroo rat
Dulzura kangaroo rat
Stephens' kangaroo rat
Stephens' kangaroo rat
Los Angeles pocket mouse
Western harvest mouse
Los Angeles pocket mouse
NW San Diego pocket mouse
Dulzura kangaroo rat
Los Angeles pocket mouse
NW San Diego pocket mouse
Dulzura kangaroo rat
San Diego desert woodrat
Deer mouse
NW San Diego pocket mouse
Stephens' kangaroo rat
Dulzura kangaroo rat
San Diego desert woodrat
Deer mouse

Covered
N
N
Y
N
Y
N
N
Y
Y
N
N
N
N
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
N

Total
2
1
1
1
1
2
2
1
1
8
1
4
2
1
4
1
14
5
3
5
1
4
1
3
1
1
1
2
1
1
4
1
8
17
1
3
9
1
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Appendix B. Continued.
Grid
Scientific Name
LPSJ-12
Dipodomys stephensi
Dipodomys simulans
Chaetodipus fallax fallax
LPSJ-13
NONE
LPSJ-14
Dipodomys simulans
Dipodomys stephensi
LPSJ-15
NONE
LPSJ-16
Chaetodipus fallax fallax
Dipodomys simulans
Dipodomys stephensi
LPSJ-17
Perognathus longimembris brevinasus
Microtus californicus
LPSJ-18
Thomomys bottae
LPSJ-19
Perognathus longimembris brevinasus
Chaetodipus fallax fallax
Peromyscus maniculatus
Reithrodontomys megalotis
LPSJ-20
Perognathus longimembris brevinasus
Dipodomys simulans
LPSJ-21
Perognathus longimembris brevinasus
LPSJ-22
Perognathus longimembris brevinasus
Dipodomys stephensi
Dipodomys simulans
Peromyscus maniculatus
LPSJ-23
Dipodomys simulans
Dipodomys stephensi
Perognathus longimembris brevinasus
LPSJ-24
Perognathus longimembris brevinasus
LPSJ-25
NONE
LPSJ-26
NONE
LPSJ-27
NONE
LPSJ-28
NONE
LPSJ-29
Dipodomys stephensi
LPSJ-30
Chaetodipus fallax fallax
Microtus californicus
Sylvilagus audobonii
LPSJ-31
NONE
LPSJ-32
NONE
LPSJ-33
Mus musculus
LPSJ-34
NONE
LPSJ-35
Thomomys bottae
LPSJ-36
Mus musculus
LPSJ-37
NONE
LPSJ-38
Mus musculus
Peromyscus maniculatus
Reithrodontomys megalotis
unknown animal
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Common Name
Stephens' kangaroo rat
Dulzura kangaroo rat
NW San Diego pocket mouse
Dulzura kangaroo rat
Stephens' kangaroo rat
NW San Diego pocket mouse
Dulzura kangaroo rat
Stephens' kangaroo rat
Los Angeles pocket mouse
California vole
Botta's pocket gopher
Los Angeles pocket mouse
NW San Diego pocket mouse
Deer mouse
Western harvest mouse
Los Angeles pocket mouse
Dulzura kangaroo rat
Los Angeles pocket mouse
Los Angeles pocket mouse
Stephens' kangaroo rat
Dulzura kangaroo rat
Deer mouse
Dulzura kangaroo rat
Stephens' kangaroo rat
Los Angeles pocket mouse
Los Angeles pocket mouse
Stephens' kangaroo rat
NW San Diego pocket mouse
California vole
Desert cottontail
House mouse
Botta's pocket gopher
House mouse
House mouse
Deer mouse
Western harvest mouse
-

Covered
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
N
Y
Y
N
N
Y
Y
Y
Y
Y
Y
N
Y
Y
Y
Y
Y
Y
N
N
N
N
N
N
N
N
-

Total
4
2
1
5
3
2
3
1
5
1
1
1
4
6
2
1
1
3
1
6
8
2
2
1
5
10
8
4
1
2
2
2
1
30
56
8
1
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Appendix B. Continued.
Grid
Scientific Name
LPSJ-39
Reithrodontomys megalotis
Peromyscus maniculatus
Mus musculus
LPSJ-40
Mus musculus
SJRI-01
not surveyed
SJRI-02
Dipodomys simulans
Peromyscus maniculatus
SJRI-03
Dipodomys simulans
Dipodomys merriami parvus
Peromyscus maniculatus
SJRI-04
Perognathus longimembris brevinasus
Dipodomys simulans
Dipodomys merriami parvus
Peromyscus maniculatus
SJRI-05
not surveyed
SJRI-06
not surveyed
SJRI-07
Perognathus longimembris brevinasus
Peromyscus maniculatus
SJRI-08
Perognathus longimembris brevinasus
Dipodomys merriami parvus
Sylvilagus audobonii
Peromyscus maniculatus
SJRI-09
Dipodomys merriami parvus
Dipodomys simulans
Perognathus longimembris brevinasus
Peromyscus eremicus
Peromyscus maniculatus
Microtus californicus
SJRI-10
Chaetodipus fallax fallax
Dipodomys simulans
Perognathus longimembris brevinasus
Peromyscus maniculatus
Microtus californicus
SJRI-11
Perognathus longimembris brevinasus
Dipodomys merriami parvus
Peromyscus maniculatus
SJRI-12
Perognathus longimembris brevinasus
Dipodomys merriami parvus
Peromyscus maniculatus
Mus musculus
SJRI-13
Chaetodipus fallax fallax
Dipodomys merriami parvus
Perognathus longimembris brevinasus
Peromyscus maniculatus
SJRI-14
Perognathus longimembris brevinasus
Dipodomys merriami parvus
Peromyscus maniculatus
Sylvilagus audobonii
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Common Name
Western harvest mouse
Deer mouse
House mouse
House mouse
Dulzura kangaroo rat
Deer mouse
Dulzura kangaroo rat
San Bernardino kangaroo rat
Deer mouse
Los Angeles pocket mouse
Dulzura kangaroo rat
San Bernardino kangaroo rat
Deer mouse
Los Angeles pocket mouse
Deer mouse
Los Angeles pocket mouse
San Bernardino kangaroo rat
Desert cottontail
Deer mouse
San Bernardino kangaroo rat
Dulzura kangaroo rat
Los Angeles pocket mouse
Cactus mouse
Deer mouse
California vole
NW San Diego pocket mouse
Dulzura kangaroo rat
Los Angeles pocket mouse
Deer mouse
California vole
Los Angeles pocket mouse
San Bernardino kangaroo rat
Deer mouse
Los Angeles pocket mouse
San Bernardino kangaroo rat
Deer mouse
House mouse
NW San Diego pocket mouse
San Bernardino kangaroo rat
Los Angeles pocket mouse
Deer mouse
Los Angeles pocket mouse
San Bernardino kangaroo rat
Deer mouse
Desert cottontail

Covered
N
N
N
N
Y
N
Y
Y
N
Y
Y
Y
N
Y
N
Y
Y
N
N
Y
Y
Y
N
N
N
Y
Y
Y
N
N
Y
Y
N
Y
Y
N
N
Y
Y
Y
N
Y
Y
N
N

Total
2
6
6
2
5
56
1
4
25
2
3
4
79
1
15
3
1
1
11
1
2
1
1
74
2
3
8
1
29
4
4
1
23
3
4
5
1
2
1
3
8
3
1
14
1
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Appendix B. Continued.
Grid
Scientific Name
SJRI-15
Perognathus longimembris brevinasus
Dipodomys merriami parvus
Peromyscus maniculatus
SJRI-16
Perognathus longimembris brevinasus
Peromyscus maniculatus
Peromyscus eremicus
SJRI-17
Microtus californicus
Peromyscus maniculatus
SJRI-18
Perognathus longimembris brevinasus
Peromyscus maniculatus
SJRI-19
NONE
SJRI-20
Chaetodipus fallax fallax
Neotoma lepida intermedia
Perognathus longimembris brevinasus
Peromyscus maniculatus
TMCR-01 Chaetodipus fallax fallax
Dipodomys simulans
TMCR-02 Chaetodipus fallax fallax
Dipodomys simulans
Unidentified woodrat
Spermophilus beecheyi
TMCR-03 Chaetodipus fallax fallax
Dipodomys simulans
Dipodomys merriami collinus
Neotoma lepida intermedia
Peromyscus maniculatus
TMCR-04 Chaetodipus fallax fallax
Neotoma lepida intermedia
Peromyscus boylii
Peromyscus maniculatus
TMCR-05 Dipodomys merriami collinus
Perognathus longimembris brevinasus
Chaetodipus fallax fallax
Neotoma lepida intermedia
Peromyscus maniculatus
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Common Name
Los Angeles pocket mouse
San Bernardino kangaroo rat
Deer mouse
Los Angeles pocket mouse
Deer mouse
Cactus mouse
California vole
Deer mouse
Los Angeles pocket mouse
Deer mouse
NW San Diego pocket mouse
San Diego desert woodrat
Los Angeles pocket mouse
Deer mouse
NW San Diego pocket mouse
Dulzura kangaroo rat
NW San Diego pocket mouse
Dulzura kangaroo rat
CA ground squirrel
NW San Diego pocket mouse
Dulzura kangaroo rat
Aguanga kangaroo rat
San Diego desert woodrat
Deer mouse
NW San Diego pocket mouse
San Diego desert woodrat
Brush mouse
Deer mouse
Aguanga kangaroo rat
Los Angeles pocket mouse
NW San Diego pocket mouse
San Diego desert woodrat
Deer mouse

Covered
Y
Y
N
Y
N
N
N
N
Y
N
Y
Y
Y
N
Y
Y
Y
Y
N
Y
Y
Y
Y
N
Y
Y
N
N
Y
Y
Y
Y
N

Total
4
2
71
1
14
2
1
5
1
17
2
5
1
8
4
1
2
1
1
1
3
2
5
1
10
3
1
12
4
7
1
1
1
4

