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Introduction
Purpose of the Report

The purpose of this report is to document the tesaflconfirmation trapping surveys for
the Pacific Pocket Mous®¢rognathus longimembris pacificus, PPM) performed by the
San Diego Natural History Museum (SDNHM) at twesi{Figure 1) in Orange County,
California. These surveys represent the secondepbfs two-phase effort aimed at
discovering extant but unknown populations of PPlhw the Coastal Subregion of
Orange County. The subject trapping surveys wemdwcted under U.S. Fish and
Wildlife Service (USFWS) 10(a)1(A) permit TE-7877#66 and a Memorandum of
Understanding with the California Department oftFesmd Game.

| Orange County, California

Figure 1. Locations of Laguna Coast Wilderness Park and UNpevport Bay



Background

The Recovery Plan for the Pacific Pocket Mouse (U.S. Fish and Wildlife Service 1998)
identifies Recovery Action 1.2 to “Undertake Suryegf Unknown Populations”.
Recovery Action 1.3 directs those pursuing recovdr?PM to “Continue to Refine a
Standardized Survey Approach”. Since the Recovéayp Was adopted, many focused
surveys have occurred outside of known populatannd a number of studies have been
performed to improve the reliability and cost a#fiecy of survey methods. However,
despite almost 100 live-trapping surveys performgidce the subspecies was
rediscovered at Dana Point in 1993 (U. S. Fish #ittllife Service 2010), just 3
additional populations have been discovered, dhiwithe bounds of Marine Corps Base
Camp Pendleton.

Given the intensity of labor and high costs asgtediavith conventional small mammal
live-trapping surveys, scent-dogs have recentlynlmeelored as a cost effective method
to search for new populations of PPM. Canine sunaethods were piloted during 2009
and 2010 on Camp Pendleton (Brehme et al. 2010ynBeect al. 2012) and results from
these studies indicated that scent-dogs are pnogntsi use for exploratory surveys for
PPM due to their ability to discriminate the scehtPPM scat from the scat of co-
occurring small mammals, and their ability to cowaultiple kilometers of terrain in a
single day.

Because of the promise of this technique, the aReserve of Orange County proposed
to use scent-dog surveys in combination with cotwaal live-trapping surveys to
search for unknown populations of PPM within thex@e County Natural Community
Conservation Plan/Habitat Conservation Plan (NC@H/H Coastal Reserve System.
This area has been modeled as having large expahsestable habitat for PPM by a
habitat suitability model developed by Spencer let(2001) to identify prospective
receiver sites for supporting PPM translocatione Tiabitat suitability model uses
combinations of soil and vegetation to rank arehpaiential habitat for PPM, and
ranked far more area within the Coastal Reservéaasng “high” and “very high”
suitability for PPM than would be economically preable to survey using conventional
live-trapping methods. Thus, NROC proposed a twasphsurvey approach for the
Coastal Reserve which included: using canine sgrdelying Phase | to maximize survey
coverage of modeled habitat; and conventional tiepping surveys during Phase I, to
confirm the presence of PPM at locations where Pdelt was collected, or to search
more intensively for PPM at locations otherwisentifeed by the dog-surveyor team as
having high potential to support PPM. This repattir@sses the results of the Phase I
live-trapping surveys.
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Ste Sdection

In 2011, the United States Fish and Wildlife Sesvit/SFWS) GIS Branch applied
Spencer et al.’s (2001) PPM habitat suitability elotb generate a fine scale habitat
suitability map for the Orange County Coastal Sglme Reserve. This habitat suitability
map was used to direct the Phase | canine sureay te areas modeled as having “high”
and “very high” habitat suitability for PPM. Thersae surveys were performed between
June 14 and June 24, 2011, by a dog and handler fean the University of
Washington, Center of Conservation Biology, Conggon Canines program (Smith
2011). The methods involved having a handler famivith PPM habitat attributes direct
a scent-dog trained to detect PPM scat to aretseahost promising habitat (i.e., sandy
soils, open vegetation community) and allowing dog to roam through the habitat in
search of PPM scent/scat. Upon detection of theogpiate scent, the dog halted and
gave an alert signal to the handler. The handlen tlecorded the coordinates of the
location using a Global Positioning System (GPS)iaeand, with the aid of the dog,
searched the vicinity and collected any scat tlet @wvident. Collected scat samples were
sent to the University of Washington where theyavanalyzed using a laboratory fecal
DNA assay that is able to discriminate PPM scanfthe scat of common co-occurring
small mammals (Smith 2011). At a number of recdrdeations, no scat was found.

Excluding data recorded at Dana Point (where a knpapulation of PPM was visited to
reinforce the dog’s training), 41 locations wereoreled and 29 scat were collected
during Phase | (Smith 2011). Fecal DNA assays datle confirm that any of the
collected scat was from PPM. While it is possiltiattPPM scat was present but went
uncollected, it is also possible that the scent-mhaglvertently became cross-trained on
one or more other scents during the course of tineegs, and was responding to that
scent (or scents) at the recorded locations. Bectiiescanine survey methodology relies
on reinforcing the dog’'s search behavior by rewagdihe dog once it has found the
appropriate scent, and PPM scat cannot reliablisa&lly discriminated from the scat of
co-occurring rodents, the handler faces considerabtertainty when providing the dog
a reward during PPM surveys. This was observedet@dpecially challenging for the
handler and dog alike, and increased the potefatiadross-training to occur (William B.
Miller, personal observation). Nevertheless, tlamime surveys were successful at
identifying a number of locations within the Coadt@serve that possess similar habitat
attributes to known occupied PPM habitat elsewhere.

Approximately half (19) of the recorded locationsdawo-thirds (19) of the collected
scat were obtained at Turtle Ridge in the Cityreine Open Space. As a contribution to
the Coastal Reserve PPM survey effort, in July 2081USFWS performed an intensive
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live-trapping survey for PPM at Turtle Ridge cowerithe areas where the canine survey
team recorded scent detections (Appendix 1). @fiest did not confirm the presence of
PPM at this site.

Because PPM scat was not confirmed at any of timaireng 22 locations recorded by
the dog-handler team (Smith 2011), and more looatwere recorded than there was
budget for live-trapping surveys, the present effororitized confirmation trapping in
two areas. The first area included several closglgced locations along adjoining
ridgelines within the Laguna Coast Wilderness P@igure 2) that could be trapped
simultaneously, and were judged by William Millédrtbe USFWS and the surveyor as
having the highest potential of the recorded lacetito support PPM. The second
location was Upper Newport Bay (Figure 3), where tanine survey team recorded
multiple scent detections and the habitat was neod& have “very high” suitability for
PPM. Although this site is in the Coastal Resetveould be subject to future temporary
disturbance from a proposed habitat restoraticorielffy the Friends of Newport Bay.
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Figure 2. Study locations (USFWS identification #s) withinguama Coast Wilderness
Park
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Figure 3. Study locations (USFWS identification #s) within fugs Newport Bay

Laguna Coast Wilderness Park and Upper NewportedBaynanaged by Orange County
Parks and both are part of the NCCP/HCP CoastarRes

Study Area

Geography & Topography

Laguna Coast Wilderness Park is located in theJ®aquin Hills in southwestern Orange
County in the Peninsular Geomorphic Range. The ctaprises approximately 7,000
acres of moderately to steeply sloping terrain \aitiotal elevation change of nearly 960
feet (from approximately 40 to 1,000 feet) aboveamsea level (msl).

Upper Newport Bay is located in western Orange ®oand is part of the Peninsular
Geomorphic Range. The water source is fed by tidlaience and San Diego Creek. San
Diego Creek is primarily channelized and mergeshvideters Canyon Wash about 4
miles upstream. Upper Newport Bay, which includes Upper Newport Bay Nature
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Preserve and Upper Newport Ecological Reserve moxpnately 1,000 acres and is
comprised mainly of coastal wetland and bluffs.

Geology and Soils

According to the Natural Resource Conservation iSelw (NRCS) Web Soil Survey,

two soil types comprise the Laguna Coast Wilderrieamk locations and a single type
comprises the Upper Newport Bay site (Table 1).rigfldescription of each soil type is
provided in the text below.

Laguna Coast Wilderness Park

Balcom-rock outcrop complex, 15 to 50 % slopes.
This soil type is frequently found on hills. Itweell drained and frequency of ponding is
none.

Myford sandy loam, thick surface, 2 to 9 % slopes. This steep seilegally occurs on
side slopes of terraces. When the soll is bareffuscapid.

Upper Newport Bay

Marina loamy sand, 2 to 9 % slopes. This soil type is found in dyreesck slopes, and
side slopes. Drainage is somewhat excessive aqddney of ponding is none.



Table 1. Soil and Vegetation Types/USFWS ldentification

USFWSID
Site | # Soil type Dominant vegetation
Balcom-rock outcrop| Croton setigerus, Artemesia californica,
Lcw? RO19 complex Pseudognaphalium californica
Artemesia californica, Rhus integrifolia, Eriogonum
LCW RO47 Myford sandy loam| fasciculatum var foliolosum, Bromus diandrus

Avena barbata, Bromus diandrus, Artemesia
californica, Rhus integrifolia, Eriogonum

LCW RO46 Myford sandy loam | fasciculatum var foliolosum

Artemesia californica, Pseudonaphalium californica,
Brassica nigra, Croton setigerus, Stephanomeria

LCW RO20 Myford sandy loam | diegensis
Bromus madritensis ssp rubens, Centaurea melitensis,
UNB? | RO21-24 Marina loamy sand| Eriogonum fasciculatum, Artemesia californica

Y aguna Coast Wilderneddpper Newport Bay

M ethods
Plot Selection

Sites were initially recorded by the canine surtegm as described above. Based on the
failure to confirm PPM at any of those locationa fecal DNA assay (Smith 2011), Will
Miller and Mark Pavelka of USFWS performed a mewaissance at each recorded
location to prioritize sites and delimit potent@aitas for trapping based on the extent and
similarity of habitat variables to known occupie®N? habitat. The habitat variables
considered included but were not limited to: vegietacomposition, vegetation cover,
burn history, soils, slope, presence of other malamapecies, and past, current and
proposed land use. A second round of reconnaissaaseonducted by Will Miller and
Scott Tremor (SDNHM) to further refine site seleatiand plot location based on habitat
attributes and available survey effort. Througls ghiocess, plot locations were selected
within Laguna Coast Wilderness Park and Upper Netwpay.

Survey plots within sites consisted of varying ¢guafations and numbers of traps

(Appendix 1). A combination of grids and meandetiragnsects were employed, with the
latter being the dominant survey method used to imma® survey coverage of

appropriate habitat at each site (Table Al). Targ varied between 6 and 10 meters.
Transects were oriented to best fit the known laalpiteferences. GPS coordinates of the
starting point and end point of each transect wecerded. A total of 25 transects were
established. USFWS protocol surveys were conduatedach transect. Each survey
consisted of five consecutive nights of trappingodified 9 inch Sherman traps were

used exclusively on this project. Traps were opeatedusk on day one and checked at
midnight and then at dawn the following morning witbey were closed. This process



occurred for five consecutive nights/mornings. Qagd animals were identified to
species, aged, sexual characteristics were notadlgTA2), then released at point of
capture.

Schedule of Surveys

Survey efforts were scheduled (Table 2) to occurinduthe greatest probability to
capture PPM. Typically late spring through mid-suenns the best period. All surveys
were scheduled and completed within this time frame

Table 2. Schedule of Surveys and Locations

Survey Type USFWSID # Dates Personnel®
Handler/scent sniffing June 14- June 23, 2011 HS
dog
. RO19, RO20, RO46, RO47,
Reconnaissance RO21, RO22, RO23, RO24 February 15, 2012 WM, MP
. RO19, RO20, RO46, RO47,
Reconnaissance RO21, RO22, RO23, RO24 March 21, 2012 ST, WM
S - L Coast
urvey- Laguna L-oas RO19, RO47 May 28- June 2, 2012 ST
Wilderness
S -N t Back
BZ;Vey ewport Bac RO21, RO22, RO23, RO24 |  June 18-June 23, 2D12 ST
S - L Coast
urvey- Laguna L-oas RO20, RO46 July 16- July 21, 20112 ST
Wilderness

Y Personnel: ST= Scott Tremor, WM= Will Miller, MPark Pavelka

Results and Discussion
No PPM were captured during these surveys.

Community composition varied among the sites, loogt and plots. Rodent populations
are known to fluctuate between periods of high #&w density (M'Closkey 1972,
Boonstra et al. 1998). False absence is commortamdbe analyzed within the confines
of the survey or biologically. First, limited fumdj or time does not allow surveys to
occur over longer periods, seasons, or years. Sedmtecting species during the low
density periods can be difficult. Therefore, theaes list (Table A2) produced through
these surveys should not be considered complete.

There is limited information about the small mamneaimmunity within this area.
Studies by M'Closkey (1972) at Buck Gully are n@sty years old, and the Diffendorfer
et al. (2004) surveys in Crystal Cove State Padguna Coast Wilderness Park, and
Aliso & Wood Canyons Park were not focused survieysPPM. Both are valuable,
either historically or for the habitat type theypresent, but neither gives a complete
perspective on the current conditions.
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Laguna Coast Wilderness Park

A total of 284 captures of 5 species were recommel both surveys at this site. PPM
was the focus of these surveys, so most of thes pletre established in CSS or non-
native grassland. The latter habitat type is gdlyelaw in diversity and abundance of
small mammals.

The species captured at this location would be @rgdefor the habitat surveyed.
The Dulzura pocket mous€ltaetodipus californicus), Dulzura kangaroo raDfpodomys
simulans), cactus mouse Péromyscus fraterculus), and deer mousePé omyscus
maniculatus) are all common residents of CSS. While the Wastesirvest mouse
(Reithrodontomys megalotis) is common in grassland.

Most notable were the 173 captures of the deer emoudoth CSS and grassland. This
species was the most abundant of all the specjearea. Deer mice are often associated
with disturbed habitat. Despite the abundance ef dace, overall diversity was low for
these habitats. Several species that were expextectur but not detected include: San
Diego Pocket Mouse Ghaetodipus fallax), brush mouse Reromyscus boylii), and
Bryant’s woodrat lleotoma bryanti).

The possible absence of expected species coulaglmsed by many factors including:
repeated fire, survey design, feral or off-leaslysjderal or domestic cats, past and
current land use. Recovery from these impacts ersthall mammal community can be
slow. Sparse distribution or low abundance of s@pecies may be consistent with
regional patterns for similar reasons.

The desert cottontaiBjlvilagus audubonii) and brush rabbitSylvilagus bachmani) were
both detected on the property. The former appeamech more abundant and in some
areas its feces littered the ground. At these locatthe grasses appeared patchy rather
than continuous as in other areas. The role ofdtelinhibitors” of grasses especially of
non-natives may have important management imptinat{Bartholomew 1970).

Upper Newport Bay

A total of 103 captures of 4 species, 3 mammaliah Bavian, at this location. The deer
mouse Peromyscus maniculatus) was the most common and expected for a more
disturbed and isolated location. The second-moshnecon Western harvest mouse
(Reithrodontomys megal otis) is often associated with more open grasslanddiabi

Upper Newport Bay has minimal connectivity to oggrace. The surrounding land use
practices appear to have long-term implicationshenrodent community. There were no
captures of any Heteromyid rodents, and more congm&ve surveys should be
conducted in what is good habitat for this specié® Dulzura kangaroo raDi(podomys
simulans) and the Dulzura pocket mouséh@etodipus californicus) could be expected
for this site. It is likely that the patch size noectivity, and predation by cats and dogs
have caused these species to either decline omaeegtirpated.
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A total of 4 captures of the Bewick’s Wremh¢yomanes bewickii) occurred at Upper
Newport Bay. This species is an uncommon captursniall mammal trapping. The
Bewick's Wren prefers to forage and nest in terragstcavities; the Sherman traps
provided similar but artificial structure.

Recommendations

Laguna Coast Wilderness Park

1. Continue with focused surveys at high quality lowad that were not sampled

during this survey. This report is focused on tigh tpriority locations that were

sampled, however, the limited budget and time preg all potential locations

within the Park to be sampled. At other locationthiw southern California the

species is often difficult to detect, found in shmaimbers and toward the end of
the survey period (pers.obs.). Also, they are netays detected on the first
survey at a given location but are found durindpf@tup surveys.

. Establish a long-term monitoring program that iemaded to sample all small

mammal species and potentially disciplines. A vauclased survey (see:
http://www.sdnhm.org/science/birds-and-mammalsgmisysan-jacinto-

resurvey) will not only document what occurs at the locatiout also provide
material for future genetic, diet, or disease @sdallowing a better perspective
on management needs. Nearby studies (Fleming agmorr2011) may also be
emulated to better follow long-term trends.

Community composition is likely an important vail@ain the persistence of PPM.
Better information, especially if translocations BPM are to occur here, will
facilitate that process.

. Any experimental manipulations to the vegetatiomownity should be sampled

before and after. For similar reasons above, thpomse and recovery to any
manipulation will likely affect community composti.

Investigate the role of rodents and rabbits in Rlaek with respect to control of
non-native vegetation. Certain species may be ngssi less abundant in these
areas allowing the non-native vegetation to grod spread unchecked.

Upper Newport Bay

10

1. Conduct a general small mammal inventory of sugas well as marginal habitat

to better understand species composition of the. drieis study may help identify
extirpations.

. Establish a trapping protocol for feral and freega house cats. Amend signage

to make nearby homeowners aware of the issue.
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Appendix 1

Appendix 1.A. Plot locations

USFW Plot/ | Trapg
S transec | transect Latitude Longitude Latitude Longitude
Site ID # t (DD)? (DD)? (DD)? (DD)?
Lcw! RO19 1A 20 33.56783 -117.78178 33.56831 -117.78133
LCW RO19 1B 20 33.56792 -117.78184 33.5683Y -1117328
LCW RO19 1C 20 33.56804 -117.7819( 33.5684p -111R388
LCW RO19 2A 8 33.56765 -117.78141 33.56742 -1173B81
LCW RO19 2B 12 33.56772 -117.78135 33.56738 -1117308
LCW RO47 3A 14 33.55815 -117.78220Q 33.55788 -112628
LCW RO47 3B 15 33.55799 -117.78258 33.55825 -1127188
LCW RO47 3C 11 33.55834 -117.78223 33.55806 -17h88
LCW RO47 4A 10 33.55761 -117.78289 33.55729 -117848
LCW RO47 4B 10 33.55761 -117.78295 33.55730D -112088
LCW RO46 1A 23 33.56440 -117.78888§ 33.56397 -117348
LCW RO46 1B 23 33.56448 -117.78882 33.56408 -117278
LCW RO46 1C 8 33.56433 -117.78774 33.56472 -11'50@87
LCW RO46 1D 10 33.56389 -117.78749 33.56328 -117618
LCW RO46 1E 10 33.56352 -117.78692 33.56411 -16878
LCW RO46 1F 10 33.56429 -117.78679 33.564856 -116R398
LCW RO46 1G 10 33.56362 -117.78664 33.56413 -165%8
LCW RO20 1A 15 33.56591 -117.78873 33.56591 -119648
LCW RO20 1B 15 33.56654 -117.78881 33.56628 -119608
UNB? RO24 1A 13 33.65087 -117.8741Q 33.65055 -117.8750
UNB RO24 1B 13 33.65082 -117.87406 33.65048 -117.8750P
RO21,
UNB 22,23 2A 13 33.65045 -117.87410 33.65031] -117.87489
RO21,
UNB 22,23 2B 13 33.65040 -117.87407 33.65026 -117.87487
RO21,
UNB 22,23 3 23 33.65012 -117.87560 33.65033 -117.87252
RO21,
UNB 22,23 4 16 33.65222 -117.87091 33.65134 -117.87307

! Laguna Coast WildernessUpper Newport Bay: Start or end point of transect
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Appendix 1.B. Mapped plot locations for USFWS ID#R019

@ Laguna Coast Wilderness Park, USFWS ID #R047, Plots 3 and 4
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Appendix 1.D. Mapped plot locations for USFWS ID#R046

@ Laguna Coast Wilderness Park, USFWS ID #R046, Plot 1

Appendix 1.E. Mapped plot locations for USFWS ID#R020

@ Laguna Coast Wilderness Park, USFWS ID #R020, Plot 1 @N
R

. HISTORY MUSEUM|
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Appendix 1.F. Mapped plot locations for USFWS ID#R024

By 3 = AN TN N, vy 2
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@ Upper Newport Bay, USFWS ID #R024, Plot 1

Appendix 1.G. Mapped plot locations for USFWS ID#R021, R022, R02
[ . W SIS s 4 T E = ¥ S
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£ o

@® Upper Newport Bay, USFWS ID #R021/R022/R023, Plots 2, 3, and 4
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Appendix 1.H. Number of each species captured/transect

Number captured/species

L ocation Plot/ Chaetodipus | Dipodomys | Peromyscus | Peromyscus | Reithrodontomys | Microtus Thryomanes
USFWS transect | californicus | smulans fraterculus maniculatus | megalotis californicus bewi ckii
LCW' | RO19 1A 6 12
LCW | RO19 1B 1 7 4
LCW | RO19 1C 11 1 7
LCW | RO19 2A 6
LCW | RO19 2B 6 2
LCW | RO47 3A 5 6 1
LCW | RO47 3B 1 8 1
LCW | RO47 3C 1 1 3 6
LCW | RO47 4A 1 9
LCW | RO47 4B 3 7
LCW | RO46 1A 1 20
LCW | RO46 1B 33
LCW | RO46 1C 10 9
LCW | RO46 1D 2 8
LCW | RO46 1E 13 1 13
LCW | RO46 1F 2 7
LCW | RO46 1G 7 9
LCW | RO20 1A 5 3 13 1
LCW | RO20 1B 3 5 3
UNB® | RO24 1A 1
UNB RO24 1B
RO21,
UNB 22,23 2A 10
RO21,
UNB 22,23 2B 7
RO21, 36 1 2
UNB 22,23 3 28
RO21, 3 2
UNB 22,23 4 13

! Laguna Coast WildernessUpper Newport Bay
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APPENDIX 2. USFWS Memorandum of Results for PPM Surveys ati@ iridge,
Irvine, California (attached)
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