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EXECUTIVE SUMMARY  

During April ï September 2010, surveys were conducted for selected rare species 

potentially occurring in valley floor habitats on the Wind Wolves Preserve in central 

California.  The goal of this effort was to determine whether rare species were present on 

the Preserve, and then to identify management strategies to conserve populations of these 

species.  Survey methods included transect surveys, automated digital camera stations, 

live-trapping, and opportunistic observations.  During the surveys, 7 special status species 

were detected on the Preserve:  blunt-nosed leopard lizard (Federal Endangered, 

California Endangered), San Joaquin antelope squirrel (Federal Species of Concern, 

California Threatened), Buena Vista Lake shrew (Federal Endangered, California Species 

of Special Concern), burrowing owl (Federal Bird of Conservation Concern, California 

Species of Special Concern), loggerhead shrike (Federal Bird of Conservation Concern, 

California Species of Special Concern), northern harrier (California Species of Special 

Concern), and San Joaquin whip snake (California Species of Special Concern).  Other 

species that were not observed during these surveys but that are known to occur on the 

Preserve or are very likely to occur include badger (known to occur), San Joaquin kit fox 

(historic ï likely to occur), Tulare grasshopper mouse (known to occur), short-nosed 

kangaroo rat (potentially occurs), and Le Conteôs thrasher (known to occur).  The 

Preserve supports a diversity of rare species and because of its size, habitat diversity, and 

habitat quality, the Wind Wolves Preserve can contribute significantly to the conservation 

of special status species as well as regional biological diversity.  The populations of 

blunt-nosed leopard lizards and Buena Vista Lake shrews may be of particular 

conservation importance.  Recommendations include (1) managing and enhancing habitat 

for rare valley floor species through vegetation management particularly the reduction of 

non-native grasses, (2) reestablishing shrubs, (3) installing artificial dens for kit foxes, (4) 

conducting additional surveys for special status species, (5) monitoring populations of 

special status species, and (6) gathering ecological and demographic information on 

special status species on the Preserve to facilitate long-term conservation. 

 



Surveys for Rare Species at the Wind Wolves Preserve, California 

1 

INTRODUCTION  

The Wind Wolves Preserve comprises 38,891 ha (96,100 ac) in Kern County in Central 

California (Figure 1).  The Preserve is situated at the southern end of the San Joaquin 

Valley and extends up into the northern flank of the San Emigdio Range (part of the 

Transverse Ranges) with elevations ranging from 195 to 1830 m (640 to 6005 ft).  

Consequently, the Preserve encompasses a wide variety of habitats that support an 

immense diversity of animals and plants.  Because of its size and contiguity, habitat 

quality, and diversity of biological resources, the Wind Wolves Preserve is of 

considerable importance to the conservation of regional biodiversity and ecosystem 

connectivity.  The Preserve is owned and managed by The Wildlands Conservancy. 

 

Figure 1.  Location of the Wind Wolves Preserve in Central California. 

The Wildlands Conservancy is striving to document biodiversity on the Wind Wolves 

Preserve, particularly the presence of any special status species in order to more 

effectively conserve these species.  The Conservancy contracted with the California State 

University-Stanislaus, Endangered Species Recovery Program (ESRP) to conduct 

surveys for special status species occurring in habitats considered to be part of the San 

Joaquin Valley floor.  Objectives of these surveys were to (1) determine the presence of 
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rare species in valley floor habitats, (2) attempt to determine the distribution of these 

species on the Preserve, and (3) provide any recommendations for the long-term 

conservation of these species occurring. 

Efforts included surveys for plants, reptiles, birds, and mammals.  The botanical surveys 

were conducted by David Magney Environmental Consulting and the results were 

provided previously in a separate report (Magney et al. 2010).  Focused surveys for 2 

special status bird species, least Bellôs vireo (Vireo bellii pusillus; Federal Endangered, 

California Endangered) and southwestern willow flycatcher (Empidonax traillii extimus; 

Federal Endangered, California Endangered), were conducted in suitable habitat on the 

Preserve and the results also were provided in a separate report (Fiehler et al. 2010). 

STUDY AREA 

Surveys were conducted in the valley floor area of the Wind Wolves Preserve (Figure 1).  

This area extends across the northern portion of the Preserve and forms the southern 

extent of the San Joaquin Valley.  The area encompasses approximately 8300 ha (ca. 

20,500 ac) and generally is below 305 m (1000 ft) in elevation.  The terrain is generally 

flat with gently sloping alluvial fans and well-developed washes present where creeks 

(dry most of the year) flow northward out of the San Emigdio Range.  Grasslands 

comprising a diversity of native and non-native grasses and forbs are the dominant 

habitat in these areas.  Stands of desert saltbush (Atriplex polycarpa) are present in some 

portions of the area.  Limited riparian communities occur along some of the major creek 

drainages, primarily up in the mouths of the drainages as they exit the San Emigdio 

Range. 

Several portions of the study area are grazed by cattle.  The lands comprising the 

Preserve were grazed since the mid 1800s.  Following acquisition by The Wildlands 

Conservancy in 1996, grazing was removed from sensitive areas such as riparian and 

wetland areas, and has been removed from certain pastures depending upon management 

objectives.  In certain portions of the study area, oil and gas production facilities (e.g., 

extraction wells, pipelines, holding tanks) are present in low-densities. Public access to 

the Preserve for recreational and educational purposes is limited to certain days and areas, 

and is highly managed to limit human impacts. 

METHODS 

TARGET SPECIAL STATUS SPECIES 

The purpose of the surveys on the Wind Wolves Preserve was to determine whether 

special status species were present.  A number of special status species potentially occur 

in valley floor habitats on the Preserve (Table 1). 
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Table 1.  Special status animal species potentially occurring in valley floor habitats on 
the Wind Wolves Preserve, California. 

Common name Scientific name Federal status
1
 California status

1
 Notes 

Mammals     

San Joaquin kit 
fox 

Vulpes macrotis 
mutica 

Endangered Threatened Historic occurrences on and 
near Preserve 

Badger Taxidea taxus - Species of Special 
Concern 

Known to be present based on 
recent sightings 

Giant kangaroo 
rat 

Dipodomys ingens Endangered Endangered No historic occurrences on or 
near Preserve  

Short-nosed 
kangaroo rat 

Dipodomys nitratoides 
brevinasus 

Species of Concern Species of Special 
Concern 

No historic occurrences on or 
near Preserve 

San Joaquin 
antelope squirrel 

Ammospermophilus 
nelsoni 

Species of Concern Threatened Historic occurrences near 
Preserve 

Tulare 
grasshopper 
mouse 

Onychomys torridus 
tularensis 

Species of Concern Species of Special 
Concern 

Known to be present based on 
past live-captures 

Buena Vista Lake 
Shrew 

Sorex ornatus relictus Endangered Species of Special 
Concern 

Know to be present in riparian 
areas in the San Emigdio 
Canyon 

Birds     

Northern harrier Circus cyaneus Bird of Conservation 
Concern 

Species of Special 
Concern 

Known to be present based on 
recent sightings 

Burrowing owl Athene cunicularia Bird of Conservation 
Concern 

Species of Special 
Concern 

Known to be present based on 
recent sightings 

Loggerhead 
shrike 

Lanuis ludovicianus Bird of Conservation 
Concern 

Species of Special 
Concern 

Known to be present based on 
recent sightings 

Le Conteôs 
Thrasher 

Toxostoma lecontei 
lecontei 

Species of Concern Species of Special 
Concern 

Known to be present based on 
recent sightings 

Reptiles     

Blunt-nosed 
leopard lizard 

Gambelia sila Endangered Endangered Historic occurrences on and 
near Preserve 

San Joaquin 
coachwhip 

Masticophis flagellum 
ruddocki 

- Species of Special 
Concern 

Known to be present based on 
recent sightings 

1
 From California Department of Fish and Game 2009. 

 

Because of the relatively large study area, 100% survey coverage was not possible.  

Furthermore, because of differences in habitat suitability across the study area, we felt 

that any randomized sampling approach might significantly decrease the probability of 

detecting special status species.  Thus, we generally focused survey efforts on areas 

where we felt habitat suitability was most optimal for given species thereby increasing 

the probability of detecting those species if they were present. 

TRANSECT SURVEYS 

Transect surveys were conducted in most Sections with valley floor habitat on the 

Preserve.  The surveys were conducted by 2-4 observers walking slowly through an area 

searching for target resources.  We attempted to cover a minimum of 6.4 km (4 mi) of 

transects in each full Section surveyed (shorter distances were covered in partial 

Sections).  Transects sometimes followed landscape features (e.g., large washes) where 

habitat was considered to be more suitable for target species.  Locations were recorded 

for all resources of interest using a GPS unit. 
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Species targeted during transect surveys included blunt-nosed leopard lizards, kit foxes  

(sign such as dens and scats), giant kangaroo rats (burrow systems), San Joaquin antelope 

squirrels, and any non-listed Species of Special Concern.  Transect surveys were 

primarily conducted during seasons (i.e., spring and early summer) and temperature 

ranges (i.e., 22-35 C) that optimized the probability of observing blunt-nosed leopard 

lizards. 

CAMERA STATION SURVEYS 

The species primarily targeted during camera station surveys included San Joaquin kit 

fox and badger.  To increase the probability of detecting kit foxes and badgers, cameras 

were placed in open grasslands, along large washes that might be used as travel corridors, 

and near areas of concentrated kangaroo rat (Dipodomys spp.) activity.  Cameras also 

were deployed at a site near where San Joaquin antelope squirrels had been observed just 

outside the Preserve boundary. 

Camera station surveys were conducted by strategically deploying automated digital field 

cameras (Stealth Cam 3.0 MP Digital Scouting Cameras, Stealth Cam LLC, Bedford, TX; 

Cuddeback 3.0 MP Digital Scouting Camera, Non Typical, Park Falls, WI).  The cameras 

were secured to 1.2-m (4-ft) U-posts with zip-ties.  A can of cat food was staked to the 

ground approximately 2 m in front of each camera using tent stakes.  Most cameras were 

deployed within about 2 km of the northern boundary of the Preserve where the habitat 

appeared most optimal for kit foxes.  Each station was left in place for at least 30 days.  

We measured camera detections as the total number of visits by distinct individuals (as 

tallied on a per-night basis) divided by the number of camera-nights (one camera 

operational for one night = one camera-night). 

LIVE-TRAPPING FOR RODENTS 

Live-trapping for rodents was primarily conducted in areas that appeared suitable for 

short-nosed kangaroo rats.  Thus, trap lines were established along large washes, areas 

with saltbush, and areas of relatively sparse grass cover along near the northern boundary 

of the Preserve.  Such areas also comprise suitable habitat for Tulare grasshopper mice. 

Trapping for rodents was conducted using aluminum Sherman box traps (7.5 x 9.5 x 30 

cm) modified to avoid injury to long-tailed animals such as kangaroo rats.  Trap lines 

consisted of 30 traps spaced approximately 15-m apart.  The traps were opened in the 

evening, baited with white millet seed, and provisioned with unbleached paper towels to 

provide bedding material and insulation.  All animals captured were identified to species, 

aged, sexed, belly-marked with a felt-tipped non-toxic marker, and released at the capture 

site.  Trapping at each location was conducted for 3 nights. 

LIVE-TRAPPING FOR BUENA VISTA LAKE SHREWS 

Live-trapping for Buena Vista Lake shrews was conducted at 2 locations along San 

Emigdio Creek (i.e., The Willows and Twin Fawns) within the San Emigdio Canyon.  

Buena Vista Lake shrews primarily are found in riparian or wetland habitats.  Specific 

sites where shrews have been captured commonly are characterized by moist soils, dense 

ground cover or litter, and woody canopy cover or at least tall herbaceous vegetation 
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(USFWS 1998, CSUS-ESRP unpublished data).  Furthermore, most shrews are captured 

within 1-2 m of water (D. Newman, personal communication). 

Trapping for Buena Vista Lake shrews was conducted using aluminum Sherman box 

traps (5.1 x 6.4 x 16.5 cm).  Traps were set in selected sites based on the presence of 

micro-habitat features as described above.  Thus, most traps were set in dense cover 

within willow (Salix spp.), cottonwood (Populus fremontii), or cattail (Typha spp.) stands 

near running or standing water.  Traps were opened in the evening, baited with 

mealworms (Tenebrio molitor) or waxworms (Galleria mellonella), and provisioned with 

unbleached paper towels to provide bedding material and insulation.  Shrew trapping was 

conducted during 5 nights.  For the first 2 nights, traps were checked approximately 3 

hours after being opened.  For the last 3 nights traps were left open over night and 

checked the next morning.  All animals captured were weighed, and approximately 2-3 

mm of the distal end of the tail was collected for genetic analyses.  After processing, 

shrews were released at the capture site. 

OPPORTUNISTIC OBSERVATIONS 

Opportunistic observations of special status species on the Preserve also were recorded.  

Such observations were recorded during reconnaissance visits and during the conduct of 

the survey and trapping efforts described above.  GPS coordinates were recorded for most 

locations of special status species observed. 

RESULTS 

TRANSECT SURVEYS 

Transect surveys were conducted on 12 days during May 17-June 16, and a resurvey of 

one area was conducted on 30 July (Table 2).  Transect distances ranged from 0.8-6.4 km 

(0.5-4 mi) in partial Sections and from 4.8-20 km (3-12.5 mi) in full Sections (Figure 2).  

Surveys were repeated on 2 Sections in the Rincon area (T10N/R20W/Sections 1 and 2) 

because temperatures were lower than the optimal range for blunt-nosed leopard lizards 

during the first surveys (although a blunt-nosed leopard lizard was observed in Section 2 

during the first survey).  Surveys also were repeated in Santiago Creek area 

(T11N/R23W/Section 36, T10N/R23W/Section 1) in an effort to detect San Joaquin 

antelope squirrels. 

Special status species observed during transect surveys included 3 blunt-nosed leopard 

lizards, 6 burrowing owls, 6 loggerhead shrikes (Figure 3), and 1 San Joaquin coachwhip, 

which was observed in the Rincon area.  Also, 5 scats were found that potentially were 

produced by kit foxes, based on size and shape.  These scats were collected and 

submitted to the Conservation Genetics Laboratory at the Smithsonian Institution for 

analysis.  Three scats were identified as coyote (Canis latrans) and 2 were identified as 

non-native red fox (Vulpes vulpes). 
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Table 2.  Logistical information for survey transects conducted at the Wind Wolves 
Preserve in 2010. 

Township
1 

Section Date 
Approximate 
Distance (km) 

Time (24-hour) Temperature at 
start (ºC) Start End 

T10N R20W 1 2010-05-17 10 (5 people) 10:55 14:30 18.3 

 2 2010-05-17 12.5 (5 people) 10:50 14:46 18.3 

 1 2010-06-16 2.5 11:15 16:00 27.2 

 2 2010-06-16 4 11:15 16:00 27.2 

 11 2010-06-16 4 11:15 16:00 27.2 

 12 2010-06-16 2.5 11:15 16:00 27.2 

 14 2010-06-16 0.5 11:15 16:00 27.2 

T11N R21W 19 2010-05-25 4 11:30 15:18 24.7 

 20 2010-05-25 4 11:30 15:18 24.7 

 22 2010-05-19 6 11:10 15:38 25.9 

 23 2010-05-20 4 14:10 16:00 23.9 

 24 2010-05-20 2 14:10 16:00 23.9 

 26 2010-05-20 1 14:10 16:00 23.9 

 27 2010-05-20 4 11:05 13:30 16.9 

 29 2010-05-27 4 12:00 16:00 19.1 

 30 2010-05-27 5 12:00 16:00 19.1 

T11N R22W 21 2010-06-08 4 08:15 11:20 25.5 

 22 2010-06-03 4 10:25 13:48 28.5 

 23 2010-06-03 4 10:25 13:48 28.5 

 24 2010-06-03 5 10:25 13:48 28.5 

 25 2010-05-28 5 11:45 14:17 19.7 

 26 2010-05-28 3 11:45 14:17 19.7 

 27 2010-06-08 3 12:00 14:25 29.7 

 28 2010-06-08 4 08:15 11:20 25.5 

 29 2010-06-09 3 10:55 14:10 25.5 

 30 2010-06-11 6 11:55 14:55 23.8 

 31 2010-06-11 5 11:55 14:55 23.8 

 32 2010-06-09 4 10:55 14:10 25.5 

 33 2010-06-08 3 08:15 11:20 25.5 

 34 2010-06-08 2.5 12:00 14:25 29.7 

 35 2010-05-28 2 11:45 14:17 19.7 

 36 2010-05-28 0.5 11:45 14:17 19.7 

T11N R23W 36 2010-06-15 5 11:30 14:30 19.7 

 36 2010-07-30 2.5 09:26 10:50 28.5 

T10N R23W 1 2010-06-15 2 11:30 14:30 19.7 

 1 2010-07-30 2.5 09:26 10:50 28.5 

1.  San Bernardino Meridian 
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Figure 2.  Locations of transect surveys conducted during 2010 on the Wind Wolves 
Preserve, California. 

 

Figure 3.  Locations of blunt-nosed leopard lizard, burrowing owl, and loggerhead 
shrike observations in 2010 on the Wind Wolves Preserve, California. 


