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EXECUTIVE SUMMARY  

Bakersfield cactus (Opuntia basilaris var. treleasei) is endemic to the southeastern corner 

of the San Joaquin Valley.  Many sites with cactus have been converted to agricultural 

and urban uses, and remaining populations are fragmented and generally occur on small 

parcels.  Populations of Bakersfield cactus continue to be lost, and habitat conditions are 

being degraded for some remaining populations.  Consequently, the species is listed as 

federally and state endangered. 

We conducted a survey of sites with Bakersfield cactus based on occurrence records from 

the California Natural Diversity Database (CNDDB).  The goal of this project was to 

assess the current status of Bakersfield cactus.  Specific objectives were to (1) document 

the presence or absence of Bakersfield cactus at reported occurrence locations, (2) 

determine the number of individuals present in extant populations, (3) assess current 

habitat conditions at each site to determine whether habitat improvement measures might 

be necessary to enhance the potential viability of each population, (4) identify actual and 

potential threats to the populations at each site, and (5) develop recommendations for 

conservation and management of Bakersfield cactus populations. 

Of the 39 occurrence records in the CNDDB (30 presumed extant and 9 presumed 

extirpated), we visited 33 of the sites and examined aerial photography or conducted 

aerial surveys of the remaining sites.  Based on our surveys, 25 populations were 

confirmed extant, 11 are believed to be extirpated, and the status of 3 could not be 

determined.  Furthermore, 2 previously unreported populations were documented, and 6 

undocumented translocated populations were identified. 

Of the 33 sites with Bakersfield cactus, 27 occur entirely or partly on private lands.  For 

the 27 naturally occurring extant populations, estimated size ranges from 2 to over 11,000 

plants, but 16 (59%) populations have 100 plants or fewer.  At least 9 populations were 

considerably smaller compared to previous estimates.  Habitat conditions within 

remaining populations ranged from relatively undisturbed to highly disturbed.  A number 

of internal threats (disturbances within populations) and external threats (activities on 

adjacent lands) were documented.  Only 4 entire populations and parts of 8 others are 

permanently conserved.  All or parts of 10 populations currently receive some formal 

protections by landowners, but these protections are not guaranteed in perpetuity. 

Based on the reduced number of extant populations and the reduced number of plants 

within many populations, Bakersfield cactus appears to be declining on multiple 

landscape scales.  Furthermore, remaining populations are at risk from numerous internal 

and external threats, and also from 2 potentially serious future threats, the Opuntia-killing 

cactus moth (Cactoblastis cactorum) that is spreading westward from Florida and climate 

change.  Thus, aggressive proactive measures are warranted for the conservation and 

recovery of Bakersfield cactus.  Conservation needs include the permanent conservation 

of additional populations, increased protections from impacts, vegetation management 

within populations, increasing the number of populations and the number of plants within 

populations, surveys for additional populations, and outreach and education programs. 

Recommendations for conserving and recovering Bakersfield cactus are offered. 
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INTRODUCTION  

Bakersfield cactus (Opuntia basilaris var. treleasei) is endemic to the southeastern corner 

of the San Joaquin Valley of central California.  The species historically occurred from 

just north of Bakersfield down to the Wheeler Ridge area at the southern end of the 

valley; cactus populations may have been more or less continuous within this area.  Many 

sites with Bakersfield cactus have been converted to agricultural and urban uses.  

Approximately one-third of cactus locations have been lost (U.S. Fish and Wildlife 

Service 1998).  Remaining Bakersfield cactus populations are fragmented and generally 

occur on small parcels.  Although some of these parcels are protected lands (e.g., 

California Department of Fish and Game, Tejon Ranch Conservancy), an increasing 

number are surrounded by incompatible land uses (e.g., urban development) and are 

subject to frequent disturbance from destructive trespass activities (e.g., off-highway 

vehicle use, dumping, fires).  Also, some of the remaining cactus populations are on 

private lands where developments are planned.  Thus, populations of Bakersfield cactus 

continue to be lost, and habitat conditions are being degraded for some remaining 

populations. 

The status of most of the remaining Bakersfield cactus populations has not been assessed 

for over two decades.  According to the California Natural Diversity Database (2011; 

CNDDB), the last large-scale status survey was conducted by Moe (1989), while updates 

on specific populations were provided by Pearson in 1982, Byrne in 1987, Mullen in 

1989, Lewis in 1991, York in 1991, Taylor in 1992, Brown in 1996, Cooley in 1996, and 

Wiggins in 2002.  Periodic status surveys for listed species are necessary to determine 

whether populations are still extant and to assess current site conditions throughout the 

range.  This information is crucial for devising appropriate management actions 

necessary for the prevention of extinction or foreseeable irreversible decline of the 

species. 

Our goal was to conduct surveys to determine the current state of the historical 

occurrences of Bakersfield cactus throughout its range.  Specific objectives were to: 

1. Document the presence or absence of Bakersfield cactus at locations listed in 

occurrence records in the CNDDB. 

2. Determine the number of individuals present in extant populations. 

3. Assess current habitat conditions at each site to determine whether habitat 

improvement measures might be necessary to enhance the potential viability 

of each population. 

4. Identify actual and potential threats to the populations at each site. 

5. Develop recommendations for the conservation and recovery of Bakersfield 

cactus. 
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STUDY AREA 

Bakersfield cactus primarily occurs in chenopod scrub and grassland habitats in the 

southeastern portion of the San Joaquin Valley.  Habitat conditions in extant populations 

range from severely impacted and degraded to relatively undisturbed (E. Cypher, 

California Department of Fish and Game, personal communication).  The CNDDB lists 

45 Bakersfield cactus occurrences.  However, 6 of these occur on the east side of the 

Tehachapi Mountains and preliminary genetic analyses indicate that these may not be 

Opuntia basilaris treleasei (P. Smith, CSU-Bakersfield, personal communication).  Of 

the remaining 39 occurrences, 29 were presumed extant and 9 were known or possibly 

extirpated (Figure 1). 

 

Figure 1.  CNDDB occurrence records for Bakersfield cactus in the San Joaquin Valley, 
California. 

METHODS 

SPECIES OCCURRENCES 

Prior to conducting field work, we compiled a list of sites where Bakersfield cactus was 

known to occur, based on historic or recent observations.  The initial list was generated 

based on Element Occurrences (EO) in the CNDDB.  Additional locations were added to 
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the list based on personal knowledge as well as information from individuals (e.g., local 

biologists, land owners) who had information on cactus occurrences not yet reported to 

the CNDDB. 

Next, we attempted to identify landowners for each of the locations.  This was achieved 

by superimposing a GIS layer of Kern County parcels on a GIS layer of cactus 

occurrence records and aerial photographs to determine whether habitat was still present 

on parcels with known occurrence records.  For these parcels we used their Assessor 

Parcel Number (APN) and the program Parcel Quest to obtain landowner information 

from county property records.  For many of the locations, the cactus population occurred 

on multiple parcels, and we attempted to contact all landowners to secure permission to 

access their property to survey for cactus. 

SURVEY PROTOCOL 

During site visits, we attempted to survey as much of each EO or new site as possible.  In 

particular, we attempted to visit each parcel with a different owner.  Parcels under 

different ownership frequently were subject to different land uses or management that 

produced differential effects on cactus presence and condition.  At least 2 field biologists 

conducted each survey.  Surveys were conducted on foot.  Information recorded during 

surveys is described in Table 1, and the data sheet used during surveys is provided in 

Appendix A. 

We developed a ranking system to provide a more quantitative assessment of the status of 

each population.  Points were assigned for protection status, population size, parcel size, 

internal threat level, and external threat level (see Appendix A for details).  Points 

assigned to populations increased with higher levels of protection, larger population size, 

larger area occupied, lower levels of internal threats, and lower levels of external threats.  

Thus, populations with higher point totals generally are considered to be more secure 

while those with lower point totals are considered to be at greater risk of extirpation. 

Some sites could not be accessed, primarily because they were on private lands and 

attempts to secure permission from landowners to access the sites were not successful.  

To the extent possible, these sites were examined from public roads, adjacent public 

lands, or adjacent private lands for which access had been granted.  When these 

approaches were not possible or insufficient for thoroughly inspecting a site, we surveyed 

from the air to determine whether suitable habitat for Bakersfield cactus was present, and 

if so, to see if we could observe any cactus on the sites.  We flew over these sites in a 

chartered, fixed-wing, single-engine aircraft.  Two biologists, one in a front seat and one 

in a rear seat, surveyed from each side of the plane.  Surveys were conducted from an 

altitude of approximately 300-600 m (1,000-2,000 ft).  Each site was circled for whatever 

time was necessary for the biologists to conduct a thorough inspection. 

Results were summarized across sites to provide a comparative assessment of Bakersfield 

cactus occurrences.  Furthermore, site-specific summaries were prepared and are 

provided in Appendix B.  Finally, maps were prepared for each site that display current 

occupation by Bakersfield cactus, and a GIS layer was prepared that depicts element 

occurrence boundaries currently in the CNDDB and any proposed changes to those 

boundaries. 
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Table 1.  Information collected during surveys of Bakersfield cactus populations. 

Variable Description 

EO # Element Occurrence number from CNDDB or unique label for new 
populations. 

Location General location of EO or population. 

Land owner Owner(s) of parcels within each Element Occurrence or new population. 

Conservation Status of Site Whether all or portions of the site have any status that would conserve 
them in perpetuity, such as being owned by a federal or state conservation 
organization, or being covered by a conservation easement.   

Genetic sample collected As part of a collaborative study of genetic variation and partitioning in the 
Bakersfield cactus metapopulation, 1-10 genetic samples (pads) were 
collected from each population and submitted to CSU-Bakersfield. 

Size of extant population The number of plants (cactus clumps) was counted or estimated for each 
population.  Clumps are defined as ñgroups of pads that are rooted at the 
same pointò (U.S. Fish and Wildlife Service 1998). 

Estimated overall area General estimate of the area covered by the population. 

% cover inside area Estimate of proportion of population area actually covered by cactus. 

Habitat conditions General description of dominant plant community and plant species, 
terrain, soil type, and any other pertinent habitat information 

Internal disturbances Any evidence of disturbance within the population including OHV use, 
roads, human foot traffic, dumping, shooting, grazing, burning, and 
invasive non-native plants. 

Extent of area disturbed 
within the population area 

Percentage of area disturbed within the population. 

Estimated threat level from 
internal disturbances 

Qualitative ranking of the threat to the population from internal 
disturbances.  

Adjacent land uses Uses and activities on lands immediately adjacent to the population 

Estimated threat level from 
activities on adjacent lands 

Qualitative ranking of the threat to the population from activities on lands 
immediately adjacent to the population. 

Probability of population 
presence in 100 years 

Qualitative assessment of the probability that the population will persist and 
be present in 100 years, assuming that all current conditions within and 
around the population remain the same.  

Recommendations for 
conservation 

Recommended measures for protecting, enhancing, or expanding the 
population. 

Point total Points were assigned for protection status, population size, parcel size, 
internal threat level, and external threat level. 

 

RESULTS 

SITE VISITS AND POPULATION STATUS 

Sites with Bakersfield cactus were visited during March 2010-May 2011.  Time spent at 

each site varied from about 1 hour to 6 hours, depending upon the size of the site and 

access to various areas within each site.  Some of the larger populations were visited 

multiple times in order to achieve more complete survey coverage. 

Of the 39 EOs listed in the CNDDB, we did not visit 6 sites (Table 2).  Of the 6, 4 were 

listed as ñpresumed extirpatedò, and an examination of aerial imagery confirmed that no 

habitat remained at 3 of the 4 sites.  Habitat appeared to be present on the fourth site, but 
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this site was on private land and we could not gain access.  For the remaining 2 sites of 

the 6 not visited, the populations were listed as ñpresumed extantò and habitat appeared 

to be present, but both were on private land and we were unsuccessful in gaining 

permission to access.  For all sites for which permission to access was not secured, 

habitat was confirmed present based on aerial imagery, inspection from adjacent 

accessible properties, and aerial surveys conducted on 18 May 2010 and 4 May 2011. 

Table 2.  Status of Bakersfield cactus populations based on surveys conducted March 
2010 to May 2011. 

 Population Status 

Population Confirmed extant Confirmed or likely extirpated Unknown 

CNDDB Element Occurrence    

Presumed extant 23 5 2 

Presumed extirpated 2 6 1 

Previously undocumented 2   

Translocated 6   

Totals 33 11 3 

 

We visited all or portions of 33 EO sites.  Of these, 5 populations were listed as 

ñpresumed extirpatedò.  Indeed, we did not find cactus at 3 of the 5 sites, but we did find 

Bakersfield cactus at the remaining 2 sites.  Thus, these 2 populations were previously 

reported as extirpated but actually are extant.  For the remaining 28 EO sites visited, the 

population status was listed as ñpresumed extantò.  However, we could not find cactus at 

5 sites.  Although the putative determination is that these populations are extirpated, 

additional visits may be desirable to confirm our findings.  Bakersfield cactus was located 

at the remaining 23 sites and these populations were confirmed extant. 

Thus, of the 39 EOs listed in CNDDB, 25 populations were confirmed extant, 11 are 

probably extirpated, and the status of 3 could not be determined (Table 2).  Additionally, 

we were alerted by landowners to the presence of 2 previously undocumented 

populations, both of which were visited and assessed, and the results included in this 

report (Figure 2).  Finally, we know of 6 Bakersfield cactus populations that were created 

by translocating cactus clumps or pads from other sites (Figure 2).  Details for these 6 

populations also are included in this report.  Thus, Bakersfield cactus populations 

currently are present at a minimum of 33 sites (Table 2). 

Ownership for lands with Bakersfield cactus populations includes both public and private 

(Table 3).  Public lands are owned by the U.S. Forest Service, California Department of 

Fish and Game, California Department of Water Resources, and Kern County.  Some 

private lands are owned by conservation organizations including the Center for Natural 

Lands Management, The Wildlands Conservancy, and the Kern River Corridor 

Endowment and Holding Company.  Most of the populations occur on private lands, 

some of which are owned by corporations (e.g., Tejon Ranch Corporation, various oil 

companies, PG&E, development corporations) and some of which are owned by families 

or individuals.  Also, few of the populations occur on lands with a single owner.  Instead, 

most populations occur on two or more parcels with different owners. 
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Figure 2.  Locations of new and translocated Bakersfield cactus populations. 

Table 3.  Land ownership for 33 sites with Bakersfield cactus as of May 2011.  Most 
occurrences extend across lands with different ownership and therefore may be included 
in more than one category. 

Ownership Entity 
Number of populations 

(entire populations owned) 

Public Total 10 (2) 

 Federal 1 (1) 

 State 7 

 County 2 

Private Total 26 (10) 

 Conservation organizations 3 (2) 

 Corporations or individuals 24 (10) 

 

NATURAL POPULATION ATTRIBUTES 

Estimated population size for the 27 natural (non-translocated) populations of Bakersfield 

cactus assessed ranges from 2 to over 11,000 plants.  Of these, 16 (59%) number 100 

plants or less (Figure 3) while only 2 number over 1,000 plants.  We must emphasize that 

the population sizes provided are estimates.  Factors inhibiting precise estimates include 

populations dispersed over large areas, plants obscured by topography or vegetation, and 


