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ABSTRACT 

 
 

To protect, conserve, and enhance habitat in the Desert Tortoise Research Natural Area 

(DTRNA) for native species and to eliminate sources of deterioration and loss, the Desert 

Tortoise Preserve Committee initiated a mustard removal program in an attempt to eradicate the 

invasive, exotic Mediterranean mustard (Hirschfeldia incana).  During the first effort, 5,410 

Mediterranean mustard plants, weighing about 1,488 kg (wet weight) were removed from the 

Cache Creek area in the northern portion of Section 6, Township 32 South, Range 38 East.  A 

complete removal of this mustard was not possible during allotted time, and thousands of plants 

still remained along Cache Creek in the southern portion of Section 6.  I recommend that an 

effort to remove Mediterranean mustard occur every year until it is eradicated.  

During the removal effort, the western and northwestern boundaries of the DTRNA were 

assessed for additional infestations of Mediterranean mustard and for infestations of other exotic 

species.  Mediterranean mustard was observed throughout Cache Creek.  Tumble mustard 

(Sisymbrium altissimum) was scattered throughout the area but was concentrated along the 

boundary fence in Section 18, Township 31 South, Range 38 East.  Russian thistle (Salsola 

tragus) was mainly concentrated along the western edge of Section 5, Township 31 South, Range 

38 East.  Both of these species have the potential to infest the interior sections of the DTRNA, if 

left unchecked.  I recommend that these species be eradicated along with the Mediterranean 

mustard. 
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INTRODUCTION 

 
 

BACKGROUND 

The Desert Tortoise Preserve Committee (DTPC) works with Federal and State agencies 

to implement the Sikes Act Management Plan for the Desert Tortoise Research Natural Area and 

Area of Critical Environmental Concern (DTRNA ACEC Plan) at the Desert Tortoise Research 

Natural Area (DTRNA).  Goal 3 of the DTRNA ACEC Plan is “to protect, conserve, and 

enhance habitat in the DTRNA for native species and to eliminate sources of deterioration and 

loss”.  Recently, occurrences of the invasive exotic Mediterranean mustard (Hirschfeldia incana) 

have been observed at locations within and around the DTRNA.  In spring 2006, the 

Mediterranean mustard was particularly prevalent along Cache Creek, in the southwestern 

portion of the DTRNA. 

 

SPECIES ACCOUNT 

Mediterranean mustard, as the name implies, is native to the Mediterranean region.  It has 

invaded the western United States and is now common throughout Southern California, 

occurring in disturbed areas, fields, along roadsides, and in creek bottoms below 1,524 m in 

elevation.  It is an erect, canescent annual, biennial or short-lived perennial that can grow up to 

one meter tall.  Stems branch from the base; the leaves are both cauline and basal.  The basal 

leaves form a rosette and are 2.5 to 10.2 cm long.  They are lyrate-pinnatifid, each having a large 

terminal lobe and several pairs of somewhat separated, smaller leaflets or lobes.  The cauline 

leaves are reduced, non-clasping, sessile, and dentate to lobed.  The Mediterranean mustard 

blooms from May to October.  The flowers are in terminal racemes; the fruits are short-beaked 

siliques, 1.3 cm long, erect, and appressed to the stem.  The seeds are one row per chamber, 

spherical, and reddish brown (Charters 2006, Hickman 1993). 

 

OBJECTIVES 

In spring 2006, a mustard removal program was initiated at the DTRNA.  One objective 

of this program was to fulfill Goal 3 of the DTRNA ACEC plan by hand removing 
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Mediterranean mustard from the Cache Creek area with the aim of its eventual elimination from 

the DTRNA and adjacent DTPC lands.  This action is covered under the Bureau of Land 

Management’s National Environmental Policy Act document (EA CA-650-2005-08, 

ROD/FONSI signed on 21 February 2006).  A second objective of the program was to assess the 

western and northwestern boundaries of the DTRNA for additional infestations of Mediterranean 

mustard and for infestations of other exotic mustard species (e.g., Sisymbrium spp.) and Russian 

thistle (Salsola tragus). 

 

STUDY SITE LOCATION 

The project site for the removal of the Mediterranean mustard is located along Cache 

Creek where the wash passes through the DTRNA in the western portion of Section 6, Township 

32 South, Range 38 East MDBM (Figure 1).  The elevation ranges from 683 to 692 m.  

Mediterranean mustard occurs in the creek bed as well as along its banks.  Most plants are 

confined to the banks of the creek, out 20 m from its center.  However, in some locations, they 

extend out 50 m or more from the center of the wash, especially in the southern portion of 

Section 6.  For this initial removal effort, the primary work area is defined as the bottom of the 

wash out 50 m on either side of the wash in Section 6.  The length of the wash in Section 6 is 

approximately 2.3 km; therefore the study area encompassed 23 ha. 

The project area for the assessment of other infestations of other exotic species included 

the western and northwestern boundaries of the DTRNA, in Sections 5, 8, 18, 19, 30, and 31, 

Township 31 South, Range 38 East. 
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METHODS 

 
 

MUSTARD REMOVAL 

Mustard removal at the DTRNA was conducted by biological technician Mr. Ashley 

Sutton.  Prior to initiating the mustard removal program, I conducted a worker education 

program for Mr. Sutton, identifying the mustard problem and the work areas and discussing the 

distribution, general behavior, and ecology of the desert tortoise (Gopherus agassizii), its 

sensitivity to human activities, the protection afforded the desert tortoise by both the federal and 

State Endangered Species Acts, and the procedures for reporting contacts with desert tortoises.  

Mr. Sutton was instructed to examine areas for tortoises, tortoise burrows, and other wildlife 

before extracting mustards and to check under his vehicle for tortoises before driving. 

Mediterranean mustard was removed along Cache Creek, beginning at the northern end of 

Section 6, Township 32 South, Range 38 East and continuing southward (Figure 1).  The 

beginning and ending locations of each day’s effort were recorded using a hand-held Global 

Positioning System unit.  Photographs of the work area, before and after mustard removal, were 

also taken. 

Mediterranean mustard was removed by hand or by using a shovel.  At the time of the 

removal effort, the mustards were mostly in flower and had not yet set seed.  Therefore, each 

plant, in its entirety and including the taproot, was removed, disturbing as little of the soil as 

possible, and placed in a large, heavy-duty plastic garbage bag.   If the plants had set seed, then 

the flowering and fruiting heads were cut off and bagged prior to digging up the taproot to reduce 

seed dispersal.  When bags were full, they were carried to a truck or truck and trailer parked 

outside the DTRNA boundary.  They were then taken to a landfill, either in Mojave or in 

Ridgecrest. 

During the removal effort Mr. Sutton kept a journal, recording work hours, weather 

conditions at the start and end of each workday, the coordinates of the daily work area, estimates 

of the number and weight of plants removed, and any encounters with state and/or federally 

listed species or other sensitive species. 
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After Mr. Sutton expended his allocated time on this project, I visited the study site to 

assess the completeness of the removal effort. 

 

ASSESSMENT OF OTHER INFESTATIONS OF EXOTIC SPECIES  

To identify other potential problems with invasive species on the west side of the 

DTRNA, I walked along both sides of Cache Creek in Sections 18 and 31, Township 31 South, 

Range 38 East as well as 2 transects inside the western and northwestern boundaries in Sections 

5, 18, 19, and 30, Township 31 South, Range 38 East (Figure 2).  The first transect was 15-20 m 

inside the boundary fence; the second transect was between 50 and 100 m inside the boundary 

fence.  To evaluate Section 8, Township 31 South, Range 38 East, I drove along the edge of the 

section.  Species of concern included any invasive exotic species, except for the bromes (Bromus 

spp.), Mediterranean grass (Schismus spp.), and red-stemmed filaree (Erodium cicutarium), 

which are abundant and widespread on the DTRNA.  Each species was identified and the extent 

of infestation was outlined on a topographic map.  Population densities were not determined. 

If any state and/or federally listed species or other sensitive species was observed on the 

study site during the work effort, then a California Native Species Field Survey Form was 

completed and sent to the California Natural Diversity Data Base. 
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RESULTS 

 
 

MUSTARD REMOVAL 

The mustard removal program at the DTRNA was conducted from May 4 to May 26, 

2006.  The time expended on the removal of Mediterranean mustard along Cache Creek in 

Section 6, Township 32 South, Range 38 East, totaled 80.5 person-hours.  Mediterranean 

mustards were removed from an area along Cache Creek measuring approximately 1,200 m long 

by 100 m wide, or 12 ha (Figure 2).  The estimated number of plants totaled 5,410, with a wet 

weight of about 1,488 kg (3,280 lbs).  Daily notes for the effort appear in Appendix A.  A daily 

summary of effort is in Table 1.  Photographs of the removal effort are provided in Appendix B. 

Mediterranean mustard could not be eliminated from the remainder of the study site in the 

80 person-hours allotted for this project.  As a result, approximately 1,100 m of Cache Creek and 

both banks went untreated (Figure 2). 

 

ASSESSMENT OF OTHER INFESTATIONS OF EXOTIC SPECIES  

The western and northwestern boundaries of the DTRNA were evaluated for the presence 

and extent of other invasive species on May 4 and May 12, 2006.  An area measuring 

approximately 11,550 m by 100 m, or 115.5 ha, was covered during the evaluation.  Time 

expended for this effort totaled 12.75 person hours.  A summary of effort is in Table 2.  Daily 

field notes are provided in Appendix C.  Exotic species [other than red-stemmed filaree, brome, 

and Mediterranean grass] that were observed, and their abundances in each section, are listed in 

Table 3.  The locations of these species are mapped in Figures 3 and 4.   

The most abundant exotic species along the western and northwestern boundaries of the 

DTRNA were the Mediterranean mustard and tumble mustard (Sisymbrium altissimum).  The 

Mediterranean mustard was mainly confined to the banks of Cache Creek in Sections 18 and 31 

(Figures 3 and 4).  In both of these areas this mustard extended out 15-20 m from the center of 

the creek on each side.  In Section 18, hundreds of plants were noted, while in Section 31,  
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Table 1.  Daily summary of effort during the mustard removal program at the Desert Tortoise Research Natural Area in 2006. 
 
DATE 
2006 

WORKER ACTIVITY TIME 
PERIOD 

TOTAL 
HOURS 

WEATHER 
CONDITIONS 

START 
COORDINATES 

(11S NAD83) 

END 
COORDINATES 

(11S NAD83) 

ESTIMATED 
NUMBER OF 

PLANTS 

ESTIMATED 
WEIGHT OF 

PLANTS 

May 4 Sutton & 
LaBerteaux 

worker 
education 

0730-0830 2.0      

May 4 Sutton removal 0830-1630 8.0 21.1-24.2°C 
wind 0.8-1.1 kph 
0-70% cloud cover 

0413647E 
3893883N 

0413573E 
3893569N 

430 90.7 kg 
(200 lbs) 

May 6 Sutton removal 1030-1630 6.0 26.4-27.5°C 
wind 1.8-3.4 kph 
15-20% cloud cover 

0413574E 
3893599N 

0413610E 
3893411N 

440 127.0 kg 
(280 lbs) 

May 7 Sutton removal 1030-1630 6.0 26.8-32.7°C 
wind 1.0-1.3 kph 
0% cloud cover 

0413610E 
3893411N 

0413555E 
3893352N 

400 113.4 kg 
(250 lbs) 

May 10 Sutton removal 0730-1230 

1445-1745 

8.0 24.4-35.6°C 
wind 0.0-0.9 kph 
0-60% cloud cover 

0413610E 
3893411N 

0413553E 
3893377N 

400 181.4 kg 
(400 lbs0 

May 11 Sutton removal 0730-1200 

1745-1945 

6.5 28.3-34.9°C 
wind 0.0-1.5 kph 
10-40% cloud cover 

0413555E 
3893352N 
 

0413570E 
3893236N 
 

1200 317.5 kg 
(700 lbs) 

May 12 Sutton removal 0630-1230 

1630-1930 

9.0 16.1-37.2°C 
wind 0.7-1.3 kph 
10-60% cloud cover 

0413570E 
3893352N 
 

0413585E 
3893163N 
 

400 113.4 kg 
(250 lbs) 

May 13 Sutton removal 0700-1500 8.0 min. 21.2°C 
wind 1.7 kph 
0% cloud cover 

0413570E 
3893236N 
 

0413570E 
3893236N 

300 113.4 kg 
(250 lbs) 

May 18 Sutton removal 0630-1130 

1500-1900 

9.0 max. 37.9°C 
wind 1.3 kph 
0% cloud cover 

0413667E 
3893108N 
 

not recorded 400 90.7 kg 
(200 lbs) 

May 24 Sutton removal 0600-1300 

1400-1700 

10.0 not recorded 0413679E 
3893152N 

0413720E 
3893014N 

920 204.1 kg 
(450 lbs) 

May 25 Sutton removal 0600-1600 10.0 not recorded 0413720E 
3893014N 

0413811E 
3893046N 

520 136.1 kg 
(300 lbs) 

May 26 LaBerteaux assessment 
of effort 

0900-1200 3.0 24.0-30.0°C 
wind 8.3-13.5 kph 
2-10% cloud cover 
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Table 2.  Daily summary of effort during the assessment of other infestations of exotic species at the Desert Tortoise Research Natural 
Area in 2006. 
 
 
DATE 
2006 

WORKER ACTIVITY TIME 
PERIOD 

TOTAL 
HOURS 

WEATHER 
CONDITIONS 

START 
COORDINATES 

(11S NAD83) 

END 
COORDINATES 

(11S NAD83) 

SECTIONS 
EVALUATED 
(T31S, R38E) 

WIDTH OF 
AREA 

COVERED 

May 4 LaBerteaux weed 
assessment 

0845-1630 7.75 20°C 
wind 7.5 kph 
2% cloud cover 

0413647E 
3893883N 

0413701E 
3899901N 

30, 31, 19, 18 
(western edges) 

100 m (out to 
250 m in some 
locations) 

May 12 LaBerteaux weed 
assessment 

0730-1230 5.0 24.0-35.0°C 
wind 1.0-1.2 kph 
35-50% cloud cover 

0413701E 
3899901N 

0416313E 
3902838N 

18 (western and 
northern edges), 8 
(western edge), 5 
(western and 
northern edges of 
SW1/4) 

100 m in 
Sections 5 and 
18 (out to 200 m 
in some 
locations); 25 m 
in Section 8 
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Table 3.  Exotic species observed and their abundance, by Section, at the Desert Tortoise Research Natural Area on May 4 and 
May 12, 20061. 
 

SECTION, T31S, R38E FAMILY 
SCIENTIFIC NAME 

FAMILY 
COMMON NAME 5 8 18 19 30 31 

ASTERACEAE SUNFLOWER FAMILY       

Lactuca serriola prickly lettuce - - - - - R 

BRASSICACEAE MUSTARD FAMILY       

Hirschfeldia incana Mediterranean mustard - - C R R C 

Descurainia sophia flixweed - - R - - - 

Sisymbrium altissimum tumble mustard R R C R O O 

CHENOPODIACEAE GOOSEFOOT FAMILY       

Salsola tragus Russian thistle C R - - - - 
 
1Abundance:  - = not observed 
 R = rare, only a few plants present at a few locations;  
 O = occasional, several plants present at a few locations or a few plants present at several locations;  
 C = common, several plants present at several locations or many plants at a few locations
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thousands of plants were present.  Individual Mediterranean mustards occurred at a few locations 

in Sections 19 and 31.  Photographs appear in Appendix D. 

Tumble mustard was observed in every section evaluated but was most abundant in the 

northwest portion of Section 18, where a few thousand individuals occurred.  This species 

inhabited disturbed areas along Cache Creek and along the boundary fence, in small washes, and 

in areas where the soil had been disturbed by rodents.  The majority of plants were along Cache 

Creek and along the boundary fence.  However, individuals and small clumps of plants occurred 

up to 230 m east and south of the boundary fence in the northwest corner of Section 18 (Figure 

4).  Photographs of this species appear in Appendix D. 

Less abundant exotic species that were noted during the evaluation were prickly lettuce 

(Lactuca serriola) and flixweed (Descurainia sophia).  Prickly lettuce was noted only in Section 

31, where one individual occurred in Cache Creek (Figure 3).  The flixweed only occurred on the 

north bank of Cache Creek in Section 18, where plants were scattered and in low numbers 

(Figure 4). 

Russian thistle (Salsola tragus) was also noted on the DTRNA but was limited to the 

extreme northwest corner of Section 8 and along the western boundary of the southwest quarter 

of Section 5, Township 31 South, Range 38 East (Figure 4).  It was most prevalent in a 10-m 

wide strip along the western edge of Section 5.  This area is immediately adjacent to the security 

fence of the American Honda Corporation testing facility in eolian sand.  The source of the 

Russian thistle problem is probably the testing facility and the adjacent fallow fields that are west 

of the DTRNA. 

 

NOTES ON VERTEBRATE SPECIES OF INTEREST 

Mohave ground squirrels (Spermophilus mohavensis) were observed at two locations, in 

the northwest quarter of Section 31 and in the southwest quarter of Section 19, Township 31 

South, Range 38 E on May 4, 2006.  A Loggerhead Shrike (Lanius ludovicianus) and a Le 

Conte’s Thrasher (Toxostoma lecontei) were also seen at the first location on May 4, 2006.  

Completed California Native Species Field Survey Forms for the Mohave ground squirrels are 

provided in Appendix E. 
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DISCUSSION 

 
 

During the last 2-3 years the Mediterranean mustard population has exploded in many 

areas of western Mojave Desert, including the DTRNA.  In Spring 2003, during a plant 

collection project conducted throughout the DTRNA, I observed very few (< 5) plants in Cache 

Creek, although the entire creek area was not surveyed.  At least 2 major flooding events in 

Cache Creek since that time probably carried seeds from upstream into the DTRNA.  These 

events and above normal rainfall in the last few years likely has helped proliferate the species.  

This mustard will continue to be a problem along Cache Creek as long as it continues to persist 

upstream, and rainfall is at or above the long-term annual norm.  If left unchecked, 

Mediterranean mustard may continue to spread farther from the banks of Cache Creek and into 

the DTRNA, negatively affecting the native vegetation. 

In spring 2006, a mustard removal program was initiated by the DTPC.  This year’s effort 

focused on Mediterranean mustard inhabiting the Cache Creek area in Section 6, Township 32 

South, Range 38 East, where the infestation was the most severe.  The 80.5-hour effort, however, 

could only eliminate the mustard in approximately 52% of the infested area in Section 6.  

Because the infestation is broader along the southern portion of the creek, it is estimated that 

only about one-third of total number of plants in Section 6 was removed.  Therefore, an 

estimated 160 person hours would have been necessary to complete the job. 

Downstream of Section 6, Mediterranean mustard continues into Section 31, Township 

31 South, Range 38 East, to the point where Cache Creek exits the DTRNA in the northwest 

corner of the section.  In this area the width of infestation is 30 to 40 m.  The creek reenters the 

DTRNA in the northwest corner of Section 18, Township 31 South, Range 38 East, and 

additional Mediterranean mustards occur.  The width of infestation is, again, 30 to 40 m.  Future 

mustard removal efforts should address the entire length of Cache Creek that runs through or 

adjacent to the DTRNA. 

During the assessment along the western and northwestern boundaries of the DTRNA, 

other potential problems were identified.  Tumble mustard and Russian thistle are encroaching 

onto the DTRNA from the west.  Both species are annuals that disperse their seeds when the 
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plants break away from their crowns and tumble with the wind.  They seem to be able to 

germinate in soils with varying degrees of disturbance.  Because the prevailing wind direction is 

from the west and southwest during the fruiting periods for these plants, they could potentially 

infest the interior portions of the DTRNA and become a more widespread problem. 
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CONCLUSION AND RECOMMENDATIONS 

 
 

During the 2006 mustard removal effort at the DTRNA, EREMICO staff bagged 

approximately 5,410 Mediterranean mustard plants, weighing about 1,488 kg (wet weight) in a 

10-day period.  An enormous amount of biomass remains to be removed, however.  The removal 

program should continue as long as the problem persists.  An effort should be initiated 

immediately to remove, at a minimum, this year’s fruiting stalks of the remaining Mediterranean 

mustards in Section 6, Township 32 South, Range 38 East.  Then, next spring, annual removal 

efforts should commence.  Work should be completed in Section 6 before moving downstream 

into Sections 18 and 31, Township 31 South, Range 38 East.  Work should be completed from 

March through mid May, when the plants are in the vegetative stage or in flower and when the 

entire plant can be extracted and bagged without cutting off fruiting stalks.  Teams of 2 should 

work together, one to dig and the other to bag.  The DTPC should rent a large dumpster from a 

waste management company and have it placed near or on the DTRNA for mustard disposal.  

The waste management company should be called when the dumpster needs servicing.  Renting a 

dumpster would eliminate the need to make daily dump runs, saving valuable time that could be 

used to remove more mustards. 

Subsequent to the springtime removal effort, the cleared areas should be re-examined in 

late summer or fall, after it rains, to determine presence of new growth of Mediterranean 

mustard.  If plants are found, the DTPC should consider a fall removal effort to eliminate these 

plants. 

Once the Mediterranean mustard invasion is brought into control, the removal efforts 

should focus on tumble mustard and Russian thistle, first, then other exotic species such as 

flixweed and prickly lettuce.  The optimum time of year to remove all of these species, except for 

Russian thistle, is March to April.  For Russian thistle it is June to July. 

 



 

EREMICO Biological Services  17 
 2006 Mustard Removal Program, DTRNA 

 

LITERATURE CITED 

 
 

Charters, M. L. 2006.  Wildflowers and other plants of Southern California.  Web site: www. 
calflora.net. 

Hickman, J. C., ed.  1993.  The Jepson manual: higher plants of California.  Univ. of Calif. Press, 
Berkeley, Calif.  1400 pp. 

 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 
APPENDIX A DAILY NOTES DURING MUSTARD REMOVAL  

 

 

 

 



 

 



 

 



 

 



 

 



 

 

 
 

 

 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 

 

 

 

 
APPENDIX B PHOTOGRAPHS OF THE REMOVAL EFFORT 

 



 

 

Before (top) and after (bottom) mustard removal.  T32S, R38E, Sec. 6, DTRNA, Kern Co., CA.  
UTM, NAD83, Zone 11 0413647E, 3893887N.  View towards south.  May 4, 2006.  
Photographs by Ashley Sutton. 



 

 

Before (top) and after (bottom) mustard removal.  T32S, R38E, Sec. 6, DTRNA, Kern Co., CA.  
UTM, NAD83, Zone 11 0413551E, 3893707N.  View towards south.  May 4, 2006.  Photographs 
by Ashley Sutton. 



 

 

 

 

 

 

 

 

 

 

Before (top) and after (bottom) mustard removal.  T32S, R38E, Sec. 6, DTRNA, Kern Co., CA.  
UTM, NAD83, Zone 11 0413574E, 3893579N.  View towards south.  May 6, 2006.  Photographs 
by Ashley Sutton. 



 

 

Before (top) and after (bottom) mustard removal.  T32S, R38E, Sec. 6, DTRNA, Kern Co., CA.  
UTM, NAD83, Zone 11 0413600E, 3893497N.  View towards south.  May 6, 2006.  Photographs 
by Ashley Sutton. 



 

 

Ashley Sutton removing mustards.  T32S, R38E, Sec. 6, DTRNA, Kern Co., CA.  UTM, NAD83, 
Zone 11 0413583E, 3893158N.  Top: view towards east. Bottom: view towards west. May 12, 
2006.  Photographs by Denise LaBerteaux. 



 

 

Top: Ashley Sutton removing mustards. UTM, NAD83, Zone 11 0413583E, 3893158N. View 
towards NE.  Bottom: Bags of mustards.  View NNW.  UTM 0413493E, 3893275N. T32S, R38E, 
Sec. 6, DTRNA, Kern Co., CA.  May 12, 2006.  Photographs by Denise LaBerteaux. 



 

 

 

 

 

 

 

 

 

 

 

 

 
 
APPENDIX C DAILY NOTES DURING ASSESSMENT  
 OF OTHER INFESTATIONS 

 

 

 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 
APPENDIX D PHOTOGRAPHS OF OTHER INFESTATIONS 

 

 

 

 



 

 

Tumble mustard (Sisymbrium altissimum) along western boundary in Section 18, T31S, R38E. 
Top: UTM, NAD83, Zone 11 0413517E, 3899840N. View towards north.  Bottom: UTM 
0413517E, 3899840N.  View northeast. DTRNA, Kern Co., CA.  May 4, 2006.  Photographs by 
Denise LaBerteaux. 



 

 

Mustards along Cache Creek in Section 18, T31S, R38E. Top: UTM, NAD83, Zone 11 0413804E, 
3900417N. View towards WSW.  Bottom: UTM 0413667E, 3900439N.  View SSE. DTRNA, 
Kern Co., CA.  May 4, 2006.  Photographs by Denise LaBerteaux. 
 



 

 

 

 

 

 

 

 

 

 

 

 

 
APPENDIX E CALIFORNIA NATIVE SPECIES FIELD FORMS 

 

 

 

 



 

 

 



 

 

 


