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Site Specific Alameda Whipsnake Study 

Alameda whipsnake (Masticophis lateralis euryxanthus) is listed as threatened under both federal and state 

law and is generally found in open-canopied shrub communities, including coastal scrub and chaparral, 

and adjacent habitats including oak woodland/savanna and grassland areas (Swaim 1994). Recent 

surveys and studies have shown that Alameda whipsnake can be found in a wider variety of habitats 

than previously thought. For example, whipsnakes have been found in grasslands with very little scrub 

present, in coastal scrub with dense canopy cover, and in patches of scrub less than 0.5 acre in size 

(Swaim 2003). Therefore, habitat associations for this subspecies should include those that co-occur in the 

general chaparral/scrub habitat mosaic (Alvarez 2005).  These recent findings suggest the possibility that 

whipsnakes could inhabit, or disperse through, areas of the LBNL site where coastal scrub habitat occurs 

in a mosaic with other habitat types such as grassland or woodland. Though habitat types and features 

used by Alameda whipsnakes may vary, home ranges typically are centered on areas of scrub habitats 

with open to partially open canopy, on south-, southeast-, east-, and southwest-facing slopes.   Rock 

outcrops are important for protection from predators and as habitat for western fence lizards and other 

prey species (Swaim 1994). 

 

A recent whipsnake habitat assessment of LBNL (Swaim 2006) found that potential whipsnake 

occurrence would be most likely in the easternmost portion LBNL that is contiguous with open space to 

the north and east and along the south-facing slopes of Strawberry Canyon. These areas are primarily 

open space with a mosaic of grassland, coastal scrub, riparian woodland, and stands of non-native trees 

and provide a potential dispersal corridor from designated critical habitat for the species (USFWS 2006) 

to areas of potential suitability for the whipsnake.  The 2006 LBNL habitat assessment identified and 

mapped potential for Alameda whipsnake occurrence based on habitat types present and other factors, 

including habitat fragmentation and existing land uses.  Areas designated as having “highly suitable 

potential habitat” for whipsnake (which include the CRT project site) were those that included relatively 

large patches of coastal scrub in a mosaic of other habitat types and that were contiguous with larger 

open space areas and known occupied habitat and/or proposed critical habitat (Swaim 2006; McGinnis 

1996).  Areas designated as having “potential habitat” were those that contained smaller patches of scrub 

in a mosaic with other habitat types but where there was also a fairly significant degree of fragmentation 

and habitat degradation and a lesser degree of contiguity with larger areas of less disturbed potential 

habitat.   

 

After conducting site visits during the summer of 2000, the USFWS determined that most of the LBNL 

site, including areas with existing facilities, should be excluded from its final critical habitat listing 

(USFWS 2000)1.   The 2000 designation of critical habitat was rescinded in 2003 but a new critical habitat 

designation was proposed in 2005 and adopted in October 2006 that, similar to the 2000 designation, 

                                                 
1
 Critical habitat for the Alameda whipsnake was rescinded by court order on May 9, 2003. For the purposes of this 

analysis, the concept is still relevant in that the designation of critical habitat implies a high likelihood of species’ 

presence where critical habitat elements are found. Even though critical habitat has been rescinded, the species is still 

fully protected under the FESA. In addition, the USFWS (2002) published a draft recovery plan that includes the 

species, and areas that were formerly designated as critical habitat units are now designated as recovery units under 

the plan. Finally, critical habitat for the species was re-proposed in October 2005 (USFWS 2005d) and, as adopted in 

October 2006 (USFWS 2006), includes the easternmost portion of the Lab site. 
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includes the easternmost portion of the LBNL site2.  This area is designated as a fixed constraint under the 

2006 LRDP. Since it is a protected area, no development is proposed or allowed.   

 

The project site is within an area of LBNL identified as having “highly suitable potential habitat” for 

Alameda whipsnake (see Figure 4.3-2, Sensitive Habitat at LBNL).  A qualified biologist evaluated the 

site-specific suitability of the project site for Alameda whipsnake on June 28, 2007 and concluded that this 

project would not adversely affect the Alameda whipsnake.  The project site is located within a 

eucalyptus grove, has a grassland understory, and does not contain scrub communities often associated 

with the Alameda whipsnake.   However, the project site is near areas containing high quality habitat for 

Alameda whipsnake. Specifically, coastal scrub habitats and open space along south facing slopes occur 

to the south of the project site that could be traversed.  As such, when considered with nearby habitats, 

the project site may be part of a mosaic of habitats utilized by the species. While core habitat does not 

occur within the project boundary and Alameda whipsnake is not expected to permanently reside on the 

project site, the subspecies may temporarily utilize on-site habitats. 

                                                 
2
 The adopted critical habitat, while smaller than that proposed in 2005 (155,000 acres adopted, compared to 

203,000 acres proposed), includes the same part of the Lab main site as included in the proposed critical habitat.  

Most of the 48,000 acres excluded from the adopted critical habitat are in eastern Contra Costa County, though 

smaller areas were excluded in the East Bay hills in western Contra Costa and southern Alameda counties. 
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1.0 INTRODUCTION 

1.1 Report Purpose 

This report provides an assessment of the potential for the Alameda whipsnake (Masticophis 
lateralis euryxanthus) to occur on Lawrence Berkeley National Laboratory (LBNL) in Berkeley, 
Alameda County, California.  This information is needed to update the Long Range 
Development Plan. The Alameda whipsnake (AWS) is a both a State and Federally listed 
threatened species.   

1.2 Project Location 

The study area site is located adjacent on the University of California, Berkeley, in (UCB) the 
City of Berkeley, Alameda County, California (Figure 1).  It is bordered to the north and west by 
residential development and developed portions of UCB and to the east and south by 
undeveloped lands owned by the University.  

The majority of the study area has been excluded from the currently proposed critical habitat 
area for the AWS (Figure 1).  Only a small portion near the eastern boundary of LBNL is within 
the newly proposed critical habitat for the Alameda whipsnake (U. S. Fish and Wildlife Service, 
2005).   

1.3 Alameda Whipsnake Ecology  

In order to provide a context for the conclusions of the habitat assessment, a summary of the 
information known about habitat use by the Alameda whipsnake is provided below. 
 
The Alameda whipsnake is a slender, fast moving, diurnal snake with a narrow neck and 
relatively broad head.  The dorsal color is sooty-black with yellow-orange dorso-lateral stripes.  
The anterior portion of the stripes and ventral surface of the snake are heavily pigmented with 
orange-rufous coloration.  Adults reach up to five feet in length.   
 
The Alameda whipsnake is associated with chaparral, Diablan sage scrub, northern coyote brush 
scrub, and riparian scrub communities and the adjacent mosaic of grassland and wood habitats 
found in Alameda and Contra Costa Counties.  Swaim (1994) found that the home ranges 
(convex polygon method) of six radio-equipped whipsnakes were centered in scrub communities.  
Within those home ranges, Alameda whipsnakes had one or more “core areas” or areas of 
concentrated use.  Habitat in the areas of concentrated use was open or partially open canopy 
scrub on slopes with northeast, east, southeast, south, or southwest aspect.  Rock outcrops and 
talus were also abundant within the core areas of the Alameda whipsnake.  There was also a high 
degree of spatial overlap of home ranges and core areas of five individuals monitored at Tilden 
Regional Park.  Overlap of home ranges may occur in areas where resources, such as food are 
abundant (Mace et al. 1983; Gregory et al. 1987; Hiscocks and Perrin 1988) and specific habitat 
requirements are met.   
 
Although “core areas” had certain parameters, the range of habitat use by individual AWS and 
AWS populations is much broader.  AWS use all aspects, a wide range of canopy cover and 
types of vegetation, and areas without rock outcrops.  
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Figure 1. Regional Location 
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Studies of Alameda whipsnakes equipped with radio transmitters and existence of observations 
of free-ranging whipsnakes outside of scrub have shown that they also utilize grassland, oak 
woodland/savanna, oak bay woodland, and adjacent to chaparral and scrub communities even the 
understory of small Eucalyptus stands with scrub understory (Swaim 1994, Swaim Biological 
Consulting 2000a, 2000b, 2002, 2003, Alvarez et al. 2005).  Grassland habitats were used by 
male whipsnakes most extensively during the mating season in spring (Swaim 1994).  Rock 
outcrops in and near scrub are an important feature of high quality whipsnake habitat because 
they provide cover and promote lizards, which are important prey for the Alameda whipsnake 
(Stebbins 1985, Swaim 1994, Harry Greene, pers. Comm.).  Although most radio locations were 
within 100 feet of scrub, whipsnakes also ranged into the surrounding grassland for distances of 
greater than 500 feet (Swaim 1994).  A recent review of whipsnake locality data revealed many 
observations of whipsnakes at locations over 500 feet from scrub and ranging up to 
approximately four miles (Swaim Biological Consulting 2000a, 2000b, 2002, 2003, Alvarez et 
al. 2005). 
 
The frequency of use of non-scrub habitats is probably highest in xeric habitats adjacent to scrub, 
especially when rock outcrops and drainages with riparian vegetation are present.  At a 
minimum, the function of the use of non-scrub habitats is related to foraging, mate-searching, 
and dispersal.  Non-scrub habitats that are within the general mosaic of scrub/grassland 
/woodland in the range of the AWS are also essential for gene flow because of the patchy and 
dynamic nature of scrub and chaparral habitats.  
 
Although telemetry data to date (Swaim 1994) has provided a great deal of information regarding 
habitat use by the Alameda whipsnake, it has several limitations.  All of the telemetry data is 
biased toward the habitat use, needs/patterns of the largest of adults (4+ feet).  Little information 
is available for smaller adults, juveniles and hatchlings, which may be more likely to use non-
scrub habitats for dispersal and foraging.  Another limiting factor of the Swaim (1994) telemetry 
data is sample size.  Only five individuals (two female, three male) were monitored for periods 
greater than approximately three months.  
 

2.0 METHODS 

2.1 AWS Distribution 

 
Information on distribution of the AWS in the project area was gathered from sources including 
the California Natural Diversity Database (CNDDB), the California Academy of Sciences 
(CAS), Museum of Vertebrate Zoology, and other knowledgeable biologists working in the San 
Francisco Bay Area. 

2.2 Habitat Assessment 

Field assessments of the study area were conducted on May 31, 2005 and November 30, 2005 to 
determine the type and condition of habitats present on the site and in the vicinity of the study 
area.   We also used 2004 color aerial photographs to determine the types of habitat present in 
the vicinity of this parcel (approximately one kilometer). 
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3.0 RESULTS  

3.1 AWS Distribution 
 

The observations of AWS closest to the project site are from UCB Ecological Study Area 
southeast and east of the LBNL, (Figure 2).  These observations include multiple historic and 
recent (2004) observations of AWS from areas that are still undeveloped.  Several of the 
observations are from the Ecological Study Area owned and managed by UCB.  

3.2 Habitat Assessment  

 
Undeveloped habitats that remain within LBNL have been mapped by Environmental Science 
Associates and include arroyo willow scrub, grassland, bay woodland, coastal scrub, conifer 
stands, Eucalyptus stands, oak woodland, oak-bay woodland, and ornamental (Figure 3).  
Although much of the study area is already developed with existing buildings, roadways and 
landscaping, coastal scrub is distributed in several locations on and adjacent to LBNL (Figure 3).   
None of these areas have been specifically surveyed by trapping, but have highly suitable 
potential habitat and direct connection to areas where AWS have been documented.  The 
presence of these scrub patches within the mosaic of other habitats (woodland, grassland) is 
typical of habitats that are known to support the AWS.  There are no significant barriers between 
the documented occurrences of AWS near LBNL and the LBNL site itself.  Although roads are 
deterrents, they are not barriers because AWS will cross them (CNDDB 2005, K. Swaim 
personal observation).  
 
The largest patches of scrub are found in the area of LBNL northeast of Centennial Drive and 
range up to 2.79 acres in size.   Several of these scrub patches are contiguous with off-site scrub 
making the patch size even larger.  The undeveloped area along the southern boundary of  LBNL 
also contains several patches ranging up to 1.1 acres in size.   This southern portion of LBNL is 
adjacent to an undeveloped area between Centennial Drive and LBNL.  This area contains 
several patches of scrub.  Only two very small patches of scrub (0.05 and 0.06 acres) are located 
within the undeveloped area along the northern boundary of LBNL.  However, there are larger 
areas of scrub that are close to the northern boundary of LBNL in the undeveloped area between 
the LHS and LBNL.      
 

4.0 CONCLUSIONS  
Based on the habitat assessment we prepared a map that designates three types of areas on the 
site (Figure 3). 

1) Areas where highly suitable potential AWS habitat is present.  AWS could use any of the 
habitat types in these areas.  This includes the small eucalyptus and conifer stands that are 
present, although use of these habitats would be less than in more open habitats.  These 
areas include the portion of LBNL northeast of Centennial Drive and the southern portion 
of LBNL which is north of Centennial Drive (Appendix A, B) 
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Figure 2. Nearest AWS Observations to Study Area. 
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Figure 3. Potential for AWS at LBNL 
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2) Areas where there is potential habitat (some scrub is present and the patch size is 
potentially large enough to support a populations), but the potential for AWS may be 
lower. The lower potential for presence is due to fragmentation caused by buildings and 
roads that has resulted in isolation from larger areas of habitat and degradation of the 
habitat in those isolated areas through vegetation management that eliminates ground 
cover.  The area considered to be potential habitat is the northern boundary area below 
the Lawrence Hall of Science (LHS).  Several scrub patches are present in the 
undeveloped area between LBNL and LHS and a small population of AWS may be 
present in the designated area. (Appendix C) 

3) Areas where AWS are not likely to occur due to small habitat patch size and isolation 
from scrub habitats by multiple paved roads, buildings, and bare slopes.  The AWS 
would not be expected to user remainder of the site on any significant or predictable 
basis. 

 

5.0 SURVEY RECOMMENDATIONS 
 
To determine the actual status of the AWS at LBNL, trapping surveys would need to be 
conducted at the areas in question.  Informal consultation with the USFWS and CDFG would be 
needed to determine if a survey could be designed to determine negative findings for the AWS 
and result in projects that would require that no take avoidance or mitigation measures be 
implemented.  

Alameda Whipsnake Habitat, LBNL, Berkeley, Alameda County, California 7



6.0 LITERATURE CITED

California Department of Fish and Game (CDFG). 2005. California Natural Diversity Data Base 
(CNDDB). Database Query for the Diablo and Las Trampas Ridge 7-½ minute Quads. July 
3. 

Gregory, P. T., J.M. McCartney, and K.W. Larsen. 1987. Spatial patterns and movements, p. 
366-395.  In: Snakes: Ecology and Evolutionary Biology.  R.A. Seigel, J.T. Collins and 
S.S. Novak (eds).  The Macmillan Publ. Co., New York, New York. 

 
Hisocks, K. and M. R. Perrin.  1988.  Home range and movements of black -backed jackals at 

Cape Cross Seal Reserve, Namibia. S. Afr. J. Wildl. Res. 18:197-100. 
 
LSA Associates, Inc.  and Swaim Biological Consulting 1997.  Results of surveys for the 

Alameda whipsnake at the Rossmoor Neighborhood Four Mitigation Site. 
 
Mace, B. M., P. H. Harvey, and T. H. Clutton-Brock. 1983. Vertebrate home-range size and 

energetic requirements.  in: Greenwood, P. Ecology of animal movements.  Clarendon 
Press. 311 pp. 

 
Riemer, W. J. 1954.  A new subspecies of the snake, (Masticophis lateralis), from California. 

Copeia 1954:45-48. 
 
Stebbins, RC 1985. A Field Guide to Western Reptiles and Amphibians. Second edition, revised. 

Houghten Mifflin Book Co., Boston. 336 pp.  
 
Swaim, K. E. 1994.  Aspects of the ecology of the Alameda whipsnake (Masticophis lateralis 

euryxanthus) Masters Thesis, California State University, Hayward, CA. 140 pp. 
 
Swaim Biological Consulting 2000.  Habitat Assessment for the Alameda Whipsnake 

(Masticophis lateralis euryxanthus) at the Carnegie State Vehicular Park. Prepared for 
California Department of Parks and Recreation, Sacramento, CA. 

 
Swaim Biological Consulting 2002.  Status of the Alameda Whipsnake (Masticophis lateralis 

euryxanthus) Alhambra Highlands/Images Project Sites, Martinez, CA.  Prepared for 
Richland Homes, Walnut Creek, CA. 

 
Swaim Biological Consulting.  2003.  Status of the Alameda Whipsnake (Masticophis lateralis 

euryxanthus) at the proposed Franklin Canyon Project Site in Hercules, Contra Costa 
County, California. Prepared for Sycamore Associates, LLC. 

 
 
U.S. Fish and Wildlife Service, 2000.  Final Determination of Critical Habitat for the Alameda 

Whipsnake (Masticophis lateralis euryxanthus). Federal Register, Vol. 65, No. 192, 
October 3, 2000) 

 

Alameda Whipsnake Habitat, LBNL, Berkeley, Alameda County, California 8



U.S. Fish and Wildlife Service 2002.  Draft Recovery Plan for Chaparral and Scrub Community 
Species East of the San Francisco Bay.  Region 1, Portland, OR xvi+306 pp.  

 
U.S. Fish and Wildlife Service, 2005.  Determination of Proposed Critical Habitat for the 

Alameda Whipsnake (Masticophis lateralis euryxanthus). Federal Register, Vol. 70, No. 
200, Tuesday October 18, 2005. 

 
 
PERSONAL COMMUNICATIONS 
 
Greene, Harry.  2000.  Herpetologist, University of California, Berkeley. 

Alameda Whipsnake Habitat, LBNL, Berkeley, Alameda County, California 9



 
 
 

 
Appendix A 

Habitat Conditions in Area of LBNL northeast of Centennial Drive 
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Appendix B 
Habitat Conditions in Area Along the Southern Boundary of LBNL 
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Appendix C 
Habitat Conditions in the Undeveloped  area Along the Northern Boundary 

of LBNL and the LHS 
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