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Executive Summary 
The Directorate of Public Works at the United States Army National Training Center (NTC), Fort 
Irwin, California proposed the survey of desert cymopterus (Cymopterus deserticola). The survey 
was completed to determine the total population and the population boundaries of desert 
cymopterus in the proposed NTC Western Expansion Area, located in Superior Valley. 

Surveys for desert cymopterus were conducted from April 19, 2004 to May 3, 2004. An additional 
survey was conducted on May 11, 2004. Surveying took place in the Western Expansion Area, 
where plants have previously been observed. Transect locations and individual plant locations 
were recorded using Global Positioning System units. The information was mapped and analyzed 
using Geographic Information Systems. Additional information on the number of leaves and the 
phenological stage of each plant was collected.  

A total of 938 desert cymopterus plants were identified during the surveys. Boundaries for the total 
desert cymopterus population, as well as four subpopulations, were delineated. The number of 
plants found during the survey was larger than expected. Plants were also located farther north in 
Superior Valley than anticipated.  
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1. Introduction 
The United States Army is proposing to expand the National Training Center (NTC) at Fort Irwin, 
California for additional maneuver training land.  During baseline biological surveys for the 
Supplemental Draft Environmental Impact Statement (SDEIS) for the expansion, desert cymopterus 
(Cymopterus deserticola) was discovered in the Western Expansion Area in Superior Valley. Desert 
cymopterus is a plant that is currently being reviewed by the United States Fish and Wildlife 
Service (USFWS) for possible listing as an endangered species. This status review and other 
conservation measures are discussed in Section 1.2.  

The SDEIS analyzed the impacts military training activities would have on desert cymopterus.  The 
documented population is located in a medium use area, where the movement of wheeled and 
tracked vehicles is restricted to roads, staging areas, or assembly areas. The direct impacts on 
desert cymopterus may include plants being run over by military vehicles and trampled by soldiers 
on foot. Potential indirect impacts are the degradation of habitat, soil compaction, and dust 
loading. The SDEIS states that training activities may result in “the loss of an insignificant portion 
(less than 1 percent) of [the total documented] desert cymopterus habitat” (Charis 2004). This 
information was based on plant observations during previous biological studies and on fieldwork 
completed in 2003.  

The Fort Irwin Directorate of Public Works (DPW) proposed the survey of desert cymopterus 
because the Western Expansion Area may be used by the NTC for training and the area has not 
been surveyed for desert cymopterus. The plant may also be listed as an endangered species. The 
objectives of the desert cymopterus survey were to: 

 Determine the population boundaries of desert cymopterus within Superior Valley. 

 Estimate the total population of desert cymopterus within Superior Valley.  

1.1 Previous Studies 
Townsend Brandegee first described desert cymopterus in 1915.  Katherine Brandegee collected 
the plant in 1913, near Kramer Junction in San Bernardino County, California. The historic 
distribution of the species ranges from Apple Valley, San Bernardino County, northward 
approximately 55 miles to Cuddeback Dry Lake, San Bernardino County. The range extends 
westward approximately 45 miles to Rogers and Buckhorn Dry Lakes. Both are located on 
Edwards Air Force Base (AFB) in Kern County and Los Angeles County. The only known 
populations of desert cymopterus in Apple Valley are from collections made in 1915, 1920, and 
1941. Attempts to locate current populations in Apple Valley have been unsuccessful. Apple 
Valley is 28 miles from current populations of desert cymopterus (Bagley 1998). 

Currently, the known range of desert cymopterus includes Rogers Dry Lake (which includes 
Buckhorn Dry Lake and the Kramer Hills area), Harper Dry Lake (San Bernardino County), 
Cuddeback Dry Lake, and Superior Valley (San Bernardino County). The area of this range is 
approximately 40 miles east-west and 35 miles north-south. The California Natural Diversity 
Database (CNDDB) maintains a record of desert cymopterus sightings that have occurred through 
July 2002 (CDFG 2004).  
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Desert cymopterus was observed in Superior Valley in 2000, during desert tortoise surveys for Fort 
Irwin. Individual plants were not counted. This population of desert cymopterus was documented 
during surveys for Clokey’s cryptantha in 2001. Forty-two plants, in two subpopulations, were 
documented and mapped using the Global Positioning System (GPS) (Silverman 2001).   

The same plant population was located again in 2002 and in 2003. There were less than 50 plants 
observed at the location 

1.2 Conservation Status  
The USFWS (through the Endangered Species Act (ESA)), the Bureau of Land Management (BLM), 
and the California Native Plant Society (CNPS) have identified the need for desert cymopterus 
conservation. Their actions are described below. The California Endangered Species Act 
(California Fish and Game Code §§ 2050 et seq.) has not recognized desert cymopterus as a 
threatened or endangered species.  

1.2.1 Endangered Species Act 

The ESA of 1973 was enacted to “provide a means whereby the ecosystems upon which 
endangered species and threatened species depend may be conserved, [and] to provide a program 
for the conservation of such endangered species and threatened species” (16 U.S.C. § 1531 et 
seq.). The ESA defines endangered species as any species that is in danger of becoming extinct 
throughout all or a significant portion of its range. The ESA defines a threatened species as one that 
is likely to become endangered within the foreseeable future throughout all or a significant portion 
of its range (16 U.S.C. § 1531 et seq.). 

Desert cymopterus became a Category 2 candidate for listing as endangered in 1975.  Category 2, 
which is no longer in use, referred to  “species for which USFWS had some indication that listing 
as threatened or endangered might be warranted, but there were insufficient data available to 
justify a proposal to list them” (USFWS 2004). The USFWS elevated the status of desert 
cymopterus in 1993 from a Category 2 candidate to a Category 1 candidate. A Category 1 
candidate, also no longer in use, referred to a species for which there was sufficient information on 
their biological status and threats to propose them as threatened or endangered, but the issuance 
of such a status was precluded by other higher priority listings (USFWS 2004). In 1996, the USFWS 
discontinued the use of Category 2 and referred to Category 1 species as candidate species (61 
F.R. 7597).  

In February of 1996, the USFWS also removed desert cymopterus from candidate status, stating 
that the species “occurs within the area being addressed by the West Mojave Coordinated 
Management Plan [referred to as the West Mojave Plan], which will function as a multi-species 
habitat conservation plan” (61 F.R. 7459). The USFWS believed the West Mojave Plan would help 
to alleviate the threats to desert cymopterus. In April of 2002, the USFWS received a petition from 
the CNPS and the Center for Biological Diversity requesting that desert cymopterus be listed as 
endangered under the ESA. They also requested that critical habitat be designated for the species. 
The USFWS could not address the petition until the end of fiscal year 2003. This occurred because 
funding for listing species for fiscal year 2002 had already been depleted.  

The USFWS found that the petition presented “substantial scientific or commercial information 
indicating that listing this species may be warranted” (69 F.R. 6240). On January 29, 2004, the 
USFWS made a 90-day finding for a petition to list desert cymopterus as an endangered species 
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under the ESA. The publication of this notice in the Federal Register, on February 10, 2004, 
initiated a status review of desert cymopterus. Information and data concerning desert cymopterus 
was requested for the 12-month finding. After the status review is concluded, the Secretary of 
Commerce or the Secretary of the Interior will make one of the following findings: 

 The petitioned action is not warranted. This finding will be published in the Federal 
Register. 

 The petitioned action is warranted. A general notice and complete text of a proposed 
regulation to implement such action will be published in the Federal Register. 

 The petitioned action is warranted, but the immediate proposal and timely 
promulgation of a final regulation implementing the petitioned action is precluded by 
pending proposals to determine whether any species is an endangered or threatened 
species. The finding will be published in the Federal Register (16 U.S.C. § 1531 et 
seq.).    

1.2.2 California Native Plant Society Inventory 

The CNPS is a statewide, non-profit organization that maintains an Inventory of Rare and 
Endangered Plants of California.  Desert cymopterus has been placed on the CNPS Inventory List 
1B. List 1B includes plants that are rare, threatened, or endangered in California and elsewhere. 
All plants on List 1B are “judged to be vulnerable under present circumstances or to have a high 
potential for becoming so because of their limited or vulnerable habitat, their low numbers of 
individuals per population, or their limited number of populations” (CNPS 2004). The CNPS also 
maintains a R-E-D (Rarity-Endangerment-Distribution) code to classify the overall level of 
conservation concern.  Each factor is given a number from 1-3, with higher numbers indicating 
greater concern. The R-E-D code for desert cymopterus is 3-2-3. This classification means that the 
species is “distributed in one to several highly restricted occurrences, or present in such small 
numbers that it is seldom reported” (CNPS 2004). Desert cymopterus is endemic to California, and 
is considered by the CNPS to be endangered in a portion of its range. 

1.2.3 Bureau of Land Management Sensitive Species 

The California State Director of the BLM may designate sensitive species. The sensitive species 
designation is used for species that occur on BLM administered lands and are not federally listed, 
proposed, or candidate species. Species that may fall under this category are those that: 

 Could become endangered in a state or within a significant portion of its distribution in 
the foreseeable future. 

 Are under status review by the USFWS. 

 Are undergoing significant downward trends in habitat capability that may reduce the 
species existing distribution. 

 Are undergoing significant downward trends in population or density such that 
federally listed, proposed, candidate, or State listed status may become necessary. 

 Have typically small and widely dispersed populations. 
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 Inhabit ecological refugia, specialized or unique habitats (BLM 2001). 

Sensitive species are given the same level of protection as candidate species. This protection 
includes: ensuring the species is considered in land use plans; developing management plans, 
conservations strategies, and/or assessments for the species and its habitat; and monitoring 
populations to determine if management objectives are being met (BLM 2001). Desert 
cymopterus is currently designated as a BLM sensitive species.



Desert Cymopterus Population Survey  June 2004 

Description of the Species  Page 6 

2. Description of the Species 

2.1 Species Description 
Desert cymopterus (Cymopterus deserticola) is an herbaceous perennial in the carrot family 
(Apiaceae).  Desert cymopterus has a long, deep taproot and leaves that rise aboveground from the 
stem-root crown. There are usually one to several leaves per plant, with blades that are oblong-
ovate in outline. Leaves are grayish-green, highly dissected, and hairless.  Desert cymopterus has a 
purple, spherical inflorescence (flower) that is composed of tiny florets (Figure 2-1). Typically, the 
plant is approximately 15 cm in height when flowering (Bagley 1998).  

Desert cymopterus grows during the winter and spring, if cool, moist conditions exist. When the 
rainy season ends, plants dry out and become dormant due to the onset of hot weather in April 
and May. During the dormancy period, no parts of the plant are visible aboveground.   

2.2 Habitat 
Desert cymopterus is endemic to the western Mojave Desert. It occurs in loose, well-drained, fine 
to coarse sandy soils of alluvial fans and basins. The plants often grow in washes, the swales of 
sand dunes, and sandy slopes of desert dry lake basins. Desert cymopterus populations have been 
found on both the Cajon-Arizo-Victorville Variant soil series and the Cajon-Wasco-Rosamond soil 
series (see Figure 2-2). Plants tend to prefer areas with a moderate amount of moisture, such as 
sites where shallow bedrock is within the range of the root system. Plants also grow in places 
where water supplies are concentrated or underground water intersects with the root system. The 
elevation range for desert cymopterus is between  630 m and 1,500 m above sea level (ASL) 
(CNPS 2004).  

Plant communities where plants occur include desert saltbrush scrub, Mojavean desert scrub, and 
Joshua tree woodland with either a creosote bush scrub or desert saltbrush scrub understory. 
Vegetation growing with desert cymopterus includes: creosote bush (Larrea tridentate), saltbush 
(Atriplex polycarpa, A. canescens, A. spinifera, A. confertifolia), burro bush (Ambrosia dumose), 
cheesebush (Hymenoclea salsola), Joshua tree (Yucca brevifolia), goldenhead (Acamptopappus 
sphaerocephalus), winterfat (Krascheninnikovia lanata), peachthorn (Lycium cooperi), desert croton 
(Croton californicus var. mohavensis), and Indian rice-grass (Oryzopsis hymenoides) (Bagley 1998). 
Desert cymopterus individuals are usually widely scattered and grow in openings between shrubs.  

Leaf herbivory of desert cymopterus has been documented in two studies on Edwards AFB. These 
studies were completed in areas not used for livestock grazing. Possible consumers of desert 
cymopterus include desert tortoise (Gopherus agassizii), Mohave ground squirrels (Spermophilus 
mohavensis), black-tailed jackrabbits (Lepus californicus), kangaroo rats (Dipodomys spp.), mice 
(Perognathus spp., Peromyscus spp.), caterpillars (Order Lepidoptera), and beetles (Order 
Coleoptera). Predation may “limit the reproductive potential and vigor of the plants, and 
contribute to the low density, dispersed nature most of the reported desert cymopterus 
populations” (Bagley 1998). 

2.3 Possible Threats to the Species and Habitat  
Threats to desert cymopterus are not well studied. Grazing, off-highway vehicle (OHV) use, and 
development are possible threats to habitat.  Livestock grazing may impact plant populations 
directly via removal of aboveground plant parts and/or trampling. Grazing may also impact plant 
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populations indirectly by increasing soil erosion or reducing the water holding capacity of the soil. 
The use of OHVs, as well as urbanization, may be the cause for the apparent disappearance of 
desert cymopterus in Apple Valley. Further development in areas where populations occur may 
also be harmful to the plant and its habitat. Military activities in the western Mojave Desert could 
also pose a threat to desert cymopterus, as most of the known populations are found on or near 
military bases. 

Figure 2-1: Desert Cymopterus in Flower 
Source: Massar 2000 
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Figure 2-2: Desert Cymopterus Survey 2004 Soil Series 
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3. Methods 
The desert cymopterus survey was conducted within the NTC Western Expansion Area in Superior 
Valley. The survey occurred within a two-quad area (United States Geological Survey 7.5 minute 
topographic series) that covered approximately 885 acres. The survey area is within a region 
where desert cymopterus plants had previously been observed. Fort Irwin DPW staff conducted 
scouting surveys in March 2004. Two individuals conducted three scouting surveys and one 
training survey. A total of 25 plants were found on the second and third surveys.  

Field surveys were conducted from April 19, 2004 to May 3, 2004. Additional surveying was 
completed on May 11, 2004, to locate potential desert cymopterus habitat. Desert cymopterus 
plants were also documented during this survey. The time period for surveying was chosen in 
order to count plants before they became dormant. Plants were flowering when surveying began.  

3.1 Survey Methodology and Data Collection  
Approximately 1,000 acres were identified as possible desert cymopterus habitat. This was the 
area designated as the survey site. Two roads bisect the survey site: Goldstone Road and Paradise 
Valley Road-Brinkman Wash road extension. Goldstone Road is near the northern boundary of the 
known desert cymopterus population. The Paradise Valley Road is south of the west-central 
subpopulation. Surveys began at the Paradise Valley Road and moved north until the end of 
habitat was reached. Transects were also surveyed south of the Paradise Valley Road.  Surveying 
began with transect C001, which was located at a known population near the Paradise Valley 
Road. The survey ended with transect C030. Parallel transects were chosen as the survey method. 
A team of surveyors walked in parallel lines, 10 m apart, along a specific compass bearing. The 
transect consisted of two passes. For each transect, four cornerpoint positions were recorded using 
GPS units. Cornerpoints were taken at the beginning and the end of the first pass and the second 
pass. The cornerpoints were then used to define the outer boundaries of surveyed areas. Transect 
C001 was surveyed using three contiguous transects (adjacent to one another).  The distance of the 
transect was not a constant. The first pass of the transect ended when the survey team was out of 
typical desert cymopterus habitat and/or when plants were no longer being seen. Approximately 
85 acres were surveyed for desert cymopterus. 

When a plant was found, the survey team would record data on a field form. Data included the 
date, transect number, plant identification number, and the GPS coordinates for the plant site. 
Information on the number of leaves, the phenological stage (vegetative, flowering, or fruiting), 
and the number of leaves chewed on by herbivores was also recorded. The plant numbers, 
transect ID numbers, and GPS coordinates from the field forms were entered into an electronic 
database. The data was compared with points from the GPS units to resolve any errors in the 
information. The GPS coordinates were mapped using Geographic Information Systems (GIS) and 
used to analyze the desert cymopterus population. 

3.2 Population Estimates and Boundaries 
The desert cymopterus population and subpopulation boundaries were delineated. First, the total 
population boundary was delineated using GIS to create a minimum convex polygon. A minimum 
convex polygon is the smallest polygon in which no internal angle exceeds 180 degrees and 
contains all the sites of plant occurrence (IUCN 1994). One minimum convex polygon was 
created to include the entire population of desert cymopterus. The polygon was given a 15 m 
buffer to account for error in data caused by the GPS units.  
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Subpopulations are identifiable subdivisions of a larger population. Subpopulation boundaries 
were delineated using plant locations and environmental conditions within the habitat of desert 
cymopterus. Areas on the map where plants were clumped together, and had a connection based 
on field observations, were delineated as separate subpopulations. Plants that were scattered in the 
area, and had no apparent connection to other plants, were not included in a subpopulation.
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4. Results 

4.1 Total Population 
The total population of desert cymopterus is 983 plants. Eighty-five acres were surveyed using a 
total of 40 transects. The survey collected data and GPS coordinates for 915 plants. Twenty-three 
plants found during the scouting surveys were given GPS coordinates (located in transect C001, 
Figure 4-1 and Figure 4-2). Most plants were found to the north of the Paradise Valley Road. Only 
26 plants were found to the south of the road. The population boundary was delineated using the 
minimum convex polygon (Figure 4-1). The total population area contained 1,662 acres.  The 
entire population was found on the Cajon-Arizo-Victorville Variant soil series (Figure 4-3). The 
elevation range for the population was from 950 m to 1,100 m ASL.   

4.2 Phenology 
Plants were in early fruit when surveying began. Fruit was found on 115 plants. The number of 
fruits observed declined rapidly near the end of the survey period. Most flowers appeared to have 
been aborted before setting seed. Few plants had produced flowers, and no plants produced more 
than two flowers. Plants began to dry up after the second week of fieldwork. By the middle of 
May, it was estimated that less than 10 percent of the known population was still visible 
aboveground. The 915 plants had a total of 3,445 leaves, an average of 3.75 leaves per plant.  At 
the beginning of the survey, a small number of leaves had been chewed on by herbivores. By the 
second week of the survey, this number increased as plants began to dry up.  

4.3 Subpopulations 
Four subpopulations were delineated based on plant locations and field conditions. Subpopulation 
A (Figure 4-2) contained 12 desert cymopterus plants and encompassed 33 acres. This 
subpopulation includes the plants that were recorded during the scouting surveys in March 2004.  
Subpopulation B contained 60 plants and encompassed 61 acres.  Subpopulation C included 366 
plants and encompassed 298 acres.  Subpopulation D contained the most plants, with 484 plants 
and it encompassed 371 acres.  Sixteen plants were not included in these subpopulations because 
they had no apparent connection to other plants and were scattered throughout the survey area. 
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Figure 4-1: Desert Cymopterus Minimum Convex Polygon Distribution 2004 
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Figure 4-2: Desert Cymopterus Superior Valley Subpopulation Distribution 2004 
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Figure 4-3: Desert Cymopterus Survey 2004 Transect Area Soil Series 
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5. Discussion 
Desert cymopterus plants in the NTC Western Expansion Area in Superior Valley were larger in 
number than expected. It was estimated that 100-200 additional plants would be found during the 
survey.  Approximately 938 plants were recorded over 1,662 acres. Although Cajon-Arizo-
Victorville Variant was the soil series for the entire Superior Valley population, very few plants 
were observed south of the Paradise Valley Road. This may have occurred because the area was 
not within a water drainage system. In the survey area north of the road, water flow from north of 
the site and surrounding mountains may be available for use by desert cymopterus plants. 

Desert cymopterus plants were found farther north than expected, close to the boundary with the 
Naval Air Weapons Station (NAWS) China Lake. It is possible that more plants are located in the 
southeastern corner of NAWS China Lake. As a result of this study, a number of desert cymopterus 
are now known to exist on the northeastern portion of their range. This population represents 
approximately seven percent of the known desert cymopterus population in the West Mojave 
Desert. Due to time restrictions, the survey team was not able to conduct transect surveys of the 
entire desert cymopterus potential habitat. Additional surveying in Superior Valley would be 
beneficial in determining the full extent of the population.  

Surveys in potential desert cymopterus habitat should also be continued.  Adequate surveys have 
been conducted on Department of Defense land however, additional surveys for desert 
cymopterus should be carried out on BLM managed lands and state owned lands. A potential 
habitat model for desert cymopterus should be developed using GIS, soil, elevation, geology, and 
hydrology data. This model would identify areas of potential habitat for future desert cymopterus 
surveys. 
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6. Acronyms 
 

AFB  Air Force Base 

ASL  Above Sea Level 

BLM  Bureau of Land Management 

CDFG  California Department of Fish and Game 

cm  centimeters 

CNDDB  California Natural Diversity Database 

CNPS  California Native Plant Society 

DPW  Directorate of Public Works 

ESA  Endangered Species Act 

et seq.   Et Sequens (translates to: and the following) 

F.R.  Federal Register 

GIS  Geographic Information Systems 

GPS  Global Positioning System 

IUCN  World Conservation Union 

m  meters 

NAWS  Naval Air Weapons Station 

NRCS  Natural Resource Conservation Service 

NTC  National Training Center 

OHV  Off-Highway Vehicle 

R-E-D  Rarity-Endangerment-Distribution 

SDEIS  Supplemental Draft Environmental Impact Statement 

U.S.C.  United States Code 

USFWS  United States Fish and Wildlife Service 
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