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I. Introduction 

 

Introduction : 

 

The Coachella Valley Multiple Species Habitat Conservation Plan/Natural Community 

Conservation Plan (CVMSHCP) is a regional multi-agency conservation plan that 

provides for the long-term conservation of ecological diversity in the Coachella Valley 

region of Riverside County. The California Department of Fish and Game issued the 

Natural Community Conservation Plan (NCCP) Permit for the CVMSHCP on September 

9, 2008. The U.S. Fish and Wildlife Service issued the federal permit on October 1, 2008, 

completing a planning process that was initiated in 1996. The term of the permits is 75 

years, which is the length of time required to fully fund implementation of the 

CVMSHCP.  

 

The CVMSHCP includes an area of approximately 1.1 million acres in the Coachella 

Valley region within Riverside County. The plan area boundaries were established to 

incorporate the watersheds of the Coachella Valley within the jurisdictional boundaries of 

CVAG and within Riverside County. Indian Reservation Lands are not included in the 

CVMSHCP although coordination and collaboration with tribal governments has been 

ongoing.  

 

The Coachella Valley Conservation Commission (CVCC) was established in 2006, prior 

to permit issuance, as the agency responsible for CVMSHCP implementation. The CVCC 

has a board made up of elected representatives of the Local Permittees including 

Riverside County, the cities of Cathedral City, Coachella, Indian Wells, Indio, La Quinta, 

Palm Desert, Palm Springs, and Rancho Mirage, the Coachella Valley Water District, and 

the Imperial Irrigation District. The Riverside County Flood Control and Water 

Conservation District (County Flood Control), Riverside County Regional Park and Open 

Space District (County Parks), and Riverside County Waste Resources Management 

District (County Waste) are also Local Permittees. Other Permittees include three state 

agencies, the California Department of Parks and Recreation (State Parks), the Coachella 

Valley Mountains Conservancy (CVMC), and the California Department of 

Transportation (CalTrans). The City of Desert Hot Springs voted not to participate in the 

CVMSHCP in 2006 and is not a Permittee. However, the City of Desert Hot Springs has 

initiated the process for a major amendment to the CVMSHCP that would allow them to 

become a Permittee.  

 

The CVMSHCP involves the establishment of an MSHCP Reserve System to ensure the 

conservation of the covered species and conserved natural communities in perpetuity.  

The existing conservation lands form the backbone of the MSHCP Reserve System, 

including lands managed by local, state, or federal agencies, or non-profit conservation 

organizations. To complete the assembly of the MSHCP Reserve System, lands are 

acquired or otherwise conserved by the CVCC on behalf of the permittees, or by 

permittee contributions in three major categories: 
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ü Lands acquired or otherwise conserved by the CVCC on behalf of the Permittees, 

or through Permittee contributions 

ü Lands acquired by state and federal agencies to meet their obligations under the 

CVMSHCP 

ü Complementary Conservation lands including lands acquired to consolidate 

public ownership in areas such as Joshua Tree National Park and the Santa Rosa 

and San Jacinto Mountains National Monument. These acquisitions are not a 

Permittee obligation but are complementary to the Plan. 

In addition to acquisition, land in the MSHCP Reserve System may be conserved through 

dedication, deed restriction, granting a conservation easement, or other means of 

permanent conservation. To meet the goals of the CVMSHCP, the Permittees are 

obligated to acquire or otherwise conserve 100,600 acres in the MSHCP Reserve System. 

State and federal agencies are expected to acquire 39,850 acres of conservation land. 

Complementary conservation is anticipated to add an additional 69,290 acres to the 

MSHCP Reserve System. Figure 1 shows the progress since 1996 toward the land 

acquisition goals identified in Table 4-1 of the CVMSHCP. 

 

 

Figure 1: CVMSHCP Conservation Progress Toward Goals 
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Reporting Requirements: 

 

The CVMSHCP describes the requirements for an Annual Report which is to be 

submitted by March 30 of each year to the Wildlife Agencies and the Permittees. This 

Annual Report describes the activities for the period from permit issuance on January 1, 

2009 to the end of the calendar year on December 31, 2009. As required by Section 6.4 of 

the CVMSHCP, this Annual Report will also be presented at a CVCC meeting which will 

serve as a public workshop where the report will be made available to the public.  

 

The CVMSHCP calls for the following information in the Annual Report: 

 

1.  An overview of the status of the Conservation Areas. 

2.  Results of biological monitoring, identification of Adaptive Management actions, 

and whether or not such actions were implemented. 

3.  A description of Reserve Landsô management activities for the previous year. 

4.  An accounting of the number of acres acquired (in fee or conservation easement), 

conserved through MOUs for cooperative management, or otherwise protected 

during the previous year to achieve identified Conservation Objectives.  

5.  An accounting of the number of acres of Core Habitat, Essential Ecological 

Processes, Biological Corridors and Linkages, and conserved natural communities 

within each Conservation Area developed or impacted by Covered Activities 

during the previous year. 

6.  An accounting of the number of acres of Core Habitat and Other Conserved 

Habitat for the species and conserved natural communities outside the 

Conservation Areas developed or impacted by Covered Activities during the 

previous year.  

7.  An accounting of the status of each Covered Species with respect to the Species 

Conservation Goals and Objectives in Sections 4 and 9. 

8.  An evaluation of any significant issues encountered in Plan implementation 

during the previous year and their proposed resolution. 

9.  Expenditures for acquisition and Reserve Lands management over the previous 

year and applicable budgets for the upcoming fiscal year. 

10.  Summary of compliance activities required of Permittees, such as adoption of 

ordinances. 

11.  A copy of the audit of CVCC finances for the most recent fiscal year available. 

12. Summary of all unauthorized/unpermitted activities detected and enforcement 

actions taken during the previous year. 

13.  Additional technical, commercial, and scientific information and/or data that are 

reasonably available and necessary to evaluate performance and compliance with 

the commitments and objectives of the Plan shall be provided to the Wildlife 

Agencies upon written request. 

 

These required elements are presented in this Annual Report in the order they are listed.  
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II. Status of Conservation Areas: Conservation and 
Authorized Disturbance 

 

The CVMSHCP identifies both qualitiative and quantitative conservation goals and 

objectives that must be met to ensure the persistence of the Covered Species and natural 

communities. Analysis of the conservation and development activities under the 

CVMSHCP is based on a very quantitative approach that is designed to be as objective as 

possible. The CVMSHCP includes specific acreage requirements for both the amount of 

authorized disturbance that can occur and the acres that must be conserved within each 

Conservation Area. These acreage requirements are identified in conservation objectives 

for each Covered Species and natural community as well as for essential ecological 

processes and biological corridors and linkages. These conservation objectives are the 

basis of the analysis of projects in Conservation Areas to determine consistency with the 

CVMSHCP through the Joint Project Review process. The conservation objectives 

provide one measure of the progress toward meeting the requirements of the CVMSHCP 

under the state and federal permits. This report provides a detailed accounting of the 

status of the conservation objectives for each of the Conservation Areas up to December 

31, 2009. 

 

The Memorandum of Understanding (MOU) that began the planning process for the 

CVMSHCP was completed on November 11, 1996. This date is the baseline for the 

acreages listed in the tables in Sections 4, 9, 10 and throughout the CVMSHCP 

document. This Annual Report represents an update of these baseline tables to account 

for all the Conservation and Authorized Disturbance that has occurred between January 

1, 2009 and December 31, 2009.  

 

A significant amount of progress has been made in land conservation since 1996 and 

throughout the CVMSHCPôs long planning process. Table 1 gives an overview of the 

acres of Conservation and Authorized Disturbance within each of the 21 Conservation 

Areas since 1996. At the end of 2009, the acquisition completed to benefit the 

CVMSHCP totaled 64,502 acres. No Authorized Disturbance was reported in 2009 and 

since plan inception, only 66 acres of Authorized Disturbance has been reported. The 

accounting of Conservation and Authorized Disturbance for each of the Conservation 

Areas, based on Conservation Objectives for Covered Species, natural communities, 

essential ecological processes and biological corridors and linkages are detailed later in 

this report.  
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Table 1: Conservation and Authorized Disturbance Within 

Conservation Areas
1
 

Conservation Area Conserved in 

2009 

(Acres) 

Total 

Conserved 

Since 1996 

(Acres) 

Authorized 

Disturbance in 

2009 

(Acres) 

Total 

Authorized 

Disturbance 

(Acres) 

Cabazon Conservation Area 0 0 0 0 

Coachella Valley Stormwater 

Channel and Delta Conservation 

Area 

0 0 0 5 

Desert Tortoise and Linkage 

Conservation Area 
605 1,764 0 0 

Dos Palmas Conservation Area 0 1,860 0 0 

East Indio Hills Conservation 

Area 
0 109 0 0 

Edom Hill Conservation Area 0 1,917 0 1 

Highway 111/I-10 Conservation 

Area 
0 0 0 0 

Indio Hills Palms Conservation 

Area 
0 1,039 0 0 

Indio Hills/Joshua Tree National 

Park Linkage Conservation Area 
5 8,807 0 5 

Joshua Tree National Park 

Conservation Area 
0 7,935 0 0 

Long Canyon Conservation 

Area 
0 0 0 0 

Mecca Hills/Orocopia 

Mountains Conservation Area 
230 3,826 0 0 

Santa Rosa and San Jacinto 

Mountains Conservation Area 
647 23,455 0 9 

Snow Creek/Windy Point 

Conservation Area 
0 995 0 0 

Stubbe and Cottonwood 

Canyons Conservation Area 
5 655 0 0 

Thousand Palms Conservation 

Area 
79 3,012 0 12 

Upper Mission Creek/Big 

Morongo Canyon Conservation 

Area 

764 4,944 0 21 

West Deception Canyon 

Conservation Area 
0 1,455 0 0 

Whitewater Canyon 

Conservation Area 
0 956 0 0 

Whitewater Floodplain 

Conservation Area 
0 37 0 10 

Willow Hole Conservation Area 159 1,736 0 3 

TOTAL 2,494 64,502  0 66 

                                                 

 
1
 Since the printing of the 2008 Annual Report, several accounting errors in Table 1 have been identified. 

They are listed in Appendix 1 on page 100. The 2009 Annual Report incorporates the necessary 

corrections. 
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III. Biological Monitoring Program 
 

For the reporting period, the Monitoring program made great strides in the establishment 

and coordination of activities with all Plan partners and agencies.  Field surveys were 

completed for valley floor sand communities and burrowing owls. In addition to 

monitoring surveys, work has begun on the formulation of monitoring survey protocols 

for the wetlands and sand dune ecosystem areas. Additionally, a draft report on 

management of invasive species in the Dos Palmas Conservation Area was completed. 

 

Other Monitoring activities dealt with the establishment and coordination of the project 

team. These activities included attendance at RMOC and RMUC meetings, developing 

the scope and budget for the University of California, Riverside (UCR) subcontract and 

coordination of activities between UCR and ICF, the monitoring contractor, discussions 

regarding the priorities and procedures to formulate annual work plans, and assistance to 

CVCC in the development of a Local Assistant Grant.  Finally, preliminary work was 

begun on establishment of a data sharing and storage system. 

 

During the 2009 field season, monitoring efforts were focused on the sand dune 

communities of the valley floor.  Results were put in context with regard to the increasing 

invasion and preponderance of the exotic Sahara mustard (Brassica tournefortii).  Data 

gathered supported previous observations that the Sahara mustard has expanded at the 

expense of native annual plants, particularly in stabilized sand fields.  Field surveys were 

completed at 106 plots along the valley floor. 

 

Monitoring efforts for the Coachella Valley fringe-toed lizard (Uma inornata) seemed to 

indicate a negative relationship between mustard and lizard abundance.  Un-stabilized 

dunes, being resilient to mustard invasion, seem to remain as the preferred habitat for this 

species.  Flat-tailed horned lizards (Phrynosoma mcallii), were found only at two sites, 

the Thousand Palms Preserveôs sand fields, and a small area at the Dos Palmas Preserve.  

Several important questions remain regarding this speciesô habitat, including the impact 

of Sahara mustard on seed size and abundance in relation to the lizardôs primary food 

source, harvester ants and their sympatric rodents. 

 

Coachella Valley milkvetch (Astragalus lentiginosus var. coachellae) was found to be 

most abundant on active dunes, although patchy.  Sand stabilization seems to be a major 

threat to this species, and so as with the fringe-toed lizard, active sand systems seem to be 

somewhat resilient to invasion and may therefore minimize the treat of Sahara mustard to 

this species. 

 

Surveys showed similar patterns exist for the Coachella Valley giant sand-treader cricket 

(Macrobaenetes valgum).  Due to the negative relationship between sand stabilization 

and cricket abundance, this species also may have some protection afforded by active, 

blowing sand fields, and negatively affected by the stabilizing effects of Sahara mustard.  

Surveys for the Coachella Valley Jerusalem cricket (Stenopelmatus cahuilaensis) using 
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cover boards, showed the greatest abundance in the Snow Creek/Windy Point 

Conservation Area.   

 

Surveys showed a slight increase in Coachella Valley round-tailed ground squirrel 

(Spermophilus tereticaudus chlorus) in stabilized dune habitat, but mostly unchanged 

from the previous year in other habitats. 

 

The aeolian sand communities of the Coachella Valley are collectively the most at-risk 

assemblage of the Coachella Valley Multiple Species Habitat Conservation Plan 

(CVMSHCP). This assessment is based on the degree of habitat loss (> 90%), 

anthropogenic fragmentation and incidence of non-native invasive species (Barrows et al. 

2008, 2009); all are at levels that far exceed those criteria for other covered species and 

communities covered under this plan. For this reason, and due to insufficient funding for 

broadening our surveys into other communities, the monitoring efforts for 2009 were 

focused on the Coachella Valley sand dunes. 

 

The monitoring framework for the CVMSHCP includes analyses at landscape, 

community and species-population scales. The landscape scale analyses are waiting 

funding for new satellite imagery. This report is therefore divided between a community 

level analysis and covered species. The community-scale provides a critical context for 

assessing the potential influence of stressors such as invasive species on the community 

composition as well covered species.  

 

Community-level Analyses 

 

One of the potential threats impacting the aeolian sand communities is the invasion of 

Sahara mustard, Brassica tournefortii . This species was first introduced into the 

Coachella Valley prior to 1927, likely inadvertently with the import of palms from north 

Africa to create the date growing industry; it has since spread across the desert southwest 

(Barrows et al. 2009). Understanding the impact of this plant on native biodiversity is a 

first step in prioritizing resources that might be amassed to find effective control 

techniques. We now have data spanning 2003-2009 providing information on the 

mustardôs spatial distribution and infestation intensity, along with providing evidence 

regarding its impact on native biota. Data were collected on 106 plots, each 0.1 ha in size, 

across the valley floor: active sand dunes (29 plots); stabilized sand fields (36); 

ephemeral sand fields (24); stabilized mesquite dunes (17). This augments experimental 

mustard removal studies conducted in 2005 (Barrows et al. 2009). 

 

Sahara mustardôs invasion of wildland habitats has not been not uniform, rather there 

appears to be resistance to invasion on the most dynamic aeolian sand communities such 

as ephemeral sand fields and to a lesser extent active dunes (Figure 2, A & C). 

Moderately dynamic communities, such as stabilized sand fields are clearly most 

susceptible to dense mustard invasions (Figure 2 B); this is also the community with the 

greatest abundance of native annual plants, so there is great potential for impacts on 

biodiversity. Over this time sequence the mustard became increasing dominant, while 

native annual plants have declined in size and cover, on all but the ephemeral sand field 
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community. This increasing mustard dominance is most evident on the stabilized sand 

community (Figure 2 B); here native species were the dominant annual cover prior to 

2005. In 2005, the wettest year and the one where the mustard reached its greatest cover, 

native annuals and mustard were roughly equal in cover; since then the native annuals 

have been increasingly less dominant. This is consistent with Barrows et al. (2009) 

findings of the mustardôs ability to inhibit successful reproduction in native annual plants 

and may portend a trajectory of the eventual loss of native annual biodiversity in this 

community. However an alternative, untested hypothesis would argue that the current 

trajectory is the result of particular rain patterns (early winter onset), and over a longer 

time period when interspersed with years with later winter-early spring rain onsets there 

may be an opportunity for mustard-native coexistence. While hopeful, the current 

patterns argue for a more negative outcome for native plant biodiversity. 

 

 

 

Figure 2: Cover of Sahara Mustard and Native Plant Species 
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D  
 

Figure 2. Patterns of percentage cover of Sahara mustard and native annual plants across 

the aeolian sand communities of the Coachella Valley. Error bars indicate one standard 

error. Data were collected from 106 0.1 ha plots across the valley floor: active sand dunes 

(29); stabilized sand fields (36); ephemeral sand fields (24); stabilized mesquite dunes 

(17). 
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Conservation Issues: While the fringe-toed lizard population occurring on stabilized sand 

fields has never been high, there has been a steady decline there, temporally correlated 

with increasing mustard dominance. Currently ephemeral sand fields and active dunes are 

resilient to the mustard invasion, and so this stressor may not be a current threat to the 

fringe-toed lizard. However we do not have an accurate trend analysis for the aerial 

0

10

20

30

40

50

60

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

YEARS

P
e

rc
e

n
ta

g
e

 C
o

v
e

r

0

50

100

150

200

250

A
n

n
u

a
l 
R

a
in

fa
ll 

(m
m

)

Native Annuals - Stabilized Dune

Mustard - Stabilized Dune

Rainfall



Coachella Valley MSHCP/NCCP  13 
2009 Annual Report (January 1, 2009 ï December 31, 2009) 

extent of the mustard on these communities. There could be an incremental encroachment 

occurring that is so far undetected. This is a landscape scale issue that would require high 

resolution satellite imagery. The mustard appears to promote stabilization. 

 

Long-term, climate change appears to be a significant threat for this species (Barrows et 

al. 2010). On-going monitoring is critical to identify the likely impacts as they occur. 

 

Figure 3: Patterns of Abundance for Coachella Valley Fringe-toed 

Lizard  

 
 

Figure 3. Patterns of abundance for Coachella Valley fringe-toed lizards across the 

various aeolian sand communities they inhabit. Error bars indicate one standard error. 

Rainfall is offset by one year to align with the patterns of lizard abundance.  
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Its current Coachella Valley distribution is restricted to the Thousand Palms Preserveôs 
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Palms Preserve these lizards occur primarily in the stabilized sand field community, but 

are still uncommon. Their temporal abundance is only roughly correlated with rainfall 

(Fig 4A), and has a closer correlation with harvester ant abundance (Fig 4B) (Barrows 

and Allen 2009). 
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Figure 4: Patterns of Flat-tailed Horned Lizard Abundance 

 
   A 

            B  

 

Figure 4. Patterns of flat-tailed horned lizard abundance on stabilized sand fields within 

the Thousand Palms Preserve. Rainfall is offset by one year; error bars indicate one 

standard error. 
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when there is only one seed type (the mustard) to select. The lack of synchrony between 

ant populations and rainfall may be an indication of competition (rodent populations are 

synchronous with rainfall here). If mustard dominance ultimately depresses harvester ant 

populations the impact on flat-tails will be severe. 

 

Coachella Valley Milkvetch 

Coachella Valley milkvetch are most abundant on ephemeral sand fields (Figure 5). The 

milkvetchôs distribution on active dunes, in the drier portions of the valley floor, is 

patchy; on stabilized dunes and sand fields the milkvetch are rare, occurring only on 

areas within these habitats with higher than typical sand movement.  

 

Conservation Issues: Sand stabilization is clearly a significant threat to this species. Sand 

dynamics for seed scarification and more regular rainfall are keys to this species spatial 

distribution; annual rainfall then mediates temporal abundance. Currently ephemeral sand 

fields and active dunes are resilient to the mustard invasion, and so this stressor may not 

be a current threat to the milkvetch. However we do not have an accurate trend analysis 

for the aerial extent of the mustard on these communities. There could be an incremental 

encroachment occurring that is so far undetected. This is a landscape scale issue that 

would require high resolution satellite imagery. The mustard appears to promote 

stabilization. 

 

Figure 5: Patterns of Abundance for Coachella Valley Milkvetch 

 
Figure 5. Patterns of abundance of the Coachella Valley milkvetch across the aeolian 

community types of the Coachella Valley. Density is plants / m
2
.  Error bars indicate one 

standard error. 
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Coachella Valley Giant Sand-treader Cricket 

Sand-treader crickets occur in each of the aeolian sand communities, but like for the 

fringe-toed lizard they are more abundant in the active dunes and ephemeral sand fields. 

Their lowest abundance is in the most stabilized community, the stabilized sand fields. 

Temporal abundance is clearly correlated with annual rainfall (Figure 6); spatial 

abundance is tied to sand compaction and sand volume. 

 

Conservation Issues: The correlation with sand stabilization indicates that anything that 

reduces sand dynamics presents a threat to this species. 

 

 

Figure 6: Patterns of Abundance for Coachella Valley Giant Sand-

Treader Cricket 

 
 

Figure 6. Patterns of abundance of the Coachella Valley giant sand-trader cricket across 

the aeolian community types of the Coachella Valley. Density is active burrows / 0.1 ha. 

Error bars indicate one standard error. 

 

Coachella Valley Round-tailed Ground Squirrel 

Round-tailed ground squirrels in the Coachella Valley can be found in any of the aeolian 

sand communities as well as in sandy potions of dry washes and alluvial fans. They do 

reach their highest abundance in stabilized sand dunes (Figure 7). Their temporal 

abundance roughly tracks annual rainfall. 

 

Conservation Issues: Impact of Sahara mustard is unknown. Current wert year should 

indicate whether the squirrels can rebound to their 2005-2006 levels.  
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Figure 7: Patterns of Abundance of the Coachella Valley Round-tailed 

Ground Squirrel  

 
 

Figure 7. Patterns of abundance of the Coachella Valley round-tailed ground squirrel 

across the aeolian community types of the Coachella Valley. Error bars indicate one 

standard error. Annual rainfall is offset by one year. 

 

Coachella Valley Jerusalem Cricket 

This species was surveyed in 2003-2004 and again in 2009; in both cases the surveys 

measured presence and presumed absence using cover boards. A map of currently 

occupied sites is shown in Figure 8. 

 

Conservation Issues: This species appears extremely sensitive to the drying effects of 

climate change. Annual surveys are not required, however presence-absence surveys 

should occur roughly every 5 years to determine if their current distribution has 

stabilized. 
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Figure 8: Coachella Valley Jerusulem Cricket Historic and Current 

Distribution  

 
   
 Figure 8. Coachella Valley Jerusalem cricket historic and current distributions, estimated by a 

minimum convex polygon of known locations. Red polygon approximates the historic 

distribution; the green polygon approximates its current distribution. Orange circles indicate 

cricket locations (historic and current). 
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