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Mojave Desert Tortoise 
Range & Protections

• Current ESA protections include most of range West of the 
Colorado River. 

• Tortoises do occupy habitats East of the Colorado River & 
associated populations are expected to be in decline. 

• Tortoise’s recent five-year status review (2022) 
recommended to update the taxonomy, distribution, and 
listed status of Gopherus agassizii under the ESA to include 
populations east of the Colorado River. 

• A “similarity of appearance” rule may be necessary for 
Sonoran desert tortoise (G. morafkai) populations or 
individuals that occur within the range of the Mojave 
desert tortoise.

ESA Listed as Threatened; Additional State Protections 

USFWS 1990 (Listing); USFWS 1994 (Recovery Plan); USFWS 2011 (Revised Recovery Plan)
Five Recovery Units With Designated Critical Habitat

Critical Habitat

Unlisted 
Range



Nussear et al., 2009 
USGS Open-File Report 2009-1102

Habitat Suitability
Predicted habitat index with features & variables 

representing tortoise habitat 
(climate, elevation, surface roughness, soil density & depth, 

perennial plant cover, etc.)

Tortoise Distributions

Drawing - Margarete Walden



Photo - Corey Mitchell

Tortoises Require Large Connected Habitats
(Dynamic Environment)



June 2009 June 2010

June 2014June 2012
Photo S. Snyder Photo S. Snyder

Temporal 
Changes in 

Habitat

Hidden Valley, NV
Habitat Burned in 2005



Ecological Strategy

#1 - Wait Until Conditions Improve
#2 – Respond Quickly To Available Resources

Photo – Phil Medica
Ivanpah Valley, 1981

Photo – Todd Esque
Eldorado Valley, 2017



Tortoise Aggregations

• Abundance / Density Estimates 

Stump Springs NV, 2024



Negative population trends in most TCAs (11/17) for Mojave Desert Tortoises indicate that 
adaptive management is required to support recovery and continuance of the species.  

Allison and McLuckie 2018
Herpetological Conservation and Biology 13(2):433-452. 2004 – 2014 Trend 

Mojave Desert Tortoise
Population Trends



• Density varied geographically

• Adult density declined ~1.8% per year 
• steepest declines in West Mojave
• losing an estimated 129,000 adults (36%) across range 

between 2001 and 2020.

Zylstra et al. 2023
Ecosphere 14:e4448 

2001 – 2020 Trend 

Spatial Variation in Tortoise Density

Viable Population Threshold 
3.9 adult tortoises per km2
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Utility-Scale Solar Development



Opportunities to Promote Wildlife Compatibility? 
Improving Siting of Utility-Scale Solar, Construction Practices, & Design Features

Graded and total removal Elevated and vegetatedvs.



BLM’s draft PEIS for Utility-Scale Solar



BLM's draft Programmatic Environmental Impact Statement for Utility-Scale Solar Development
http://eplanning.blm.gov/eplanning-ui/project/2022371/570 (Published January 17, 2024)

Described Habitat Exclusions
BLM’s draft Solar PEIS

Table 2.1-3 
Proposed Resource Exclusion Criteria to All Action Alternatives

• "All ACECs"

• "All Designated & Proposed Critical Habitat for ESA protected species 

• “Known Occupied habitat for ESA-listed species

• "All desert tortoise translocation sites applicable

http://eplanning.blm.gov/eplanning-ui/project/2022371/570
http://eplanning.blm.gov/eplanning-ui/project/2022371/570


Described Habitat Exclusions
BLM’s draft Solar PEIS

As Described Within the Range of Mojave Desert Tortoise, the USFWS Supports Excluding Solar from 
ACECs
Designated Critical Habitat
Occupied Tortoise Habitat 
 Translocation Sites



Potential Tortoise Habitat Impacts 
in draft Solar PEIS

Desert Renewable Energy Conservation Plan (DRECP)
BLM 2016 (10.8 million acres in California)

• California - tortoise habitat mostly excluded

• Nevada – largest impact 

• Arizona – impact to listed and unlisted tortoise range

• Utah – southwest corner



Potential Placement of Solar In Tortoise Habitat 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

“targeting ~700,000 ac for solar across 11 states”

Spatial files associated with BLM’s Draft Programmatic Environmental Impact Statement for Utility-Scale Solar Energy Development(http://gbp-blm.egis.hub.arcgis.com/datasets/6fb6871a7d2445b2800c4c0e5bb3fc0f /about; Published 1/16/2024; Information Updated 2/2/2024); 
Table calculations generated by USFWS-Desert Tortoise Recovery Office 3/16/2024; *Nussear et al. 2009 USGS Open File Report 2009-1102 (Habitat Suitability Model). 

BLM’s Proposed
Development 
Alternative

Within Entire Range of Mojave 
Desert Tortoise 

Within Entire Range & 
Represents Highly Suitable 
Habitat
(≥ 0.5 Habitat Suitability*)

Within Federal Listed Range 
(West of Colorado River) & 
Represents Highly Suitable 
Habitat 
(≥ 0.5 Habitat Suitability*)

Outside of Federal Listed Range 
(East of Colorado River) &  
Represents Highly Suitable Habitat 
(≥ 0.5 Habitat Suitability*)

km2 acres km2 acres Km2 Acres km2 acres

Alt 1 13,711 3,388,125 12,938 3,197,109 11,193 2,765,851 1,745 431,199

Alt 2 8,594 2,123,663 7,578 1,872,600 6,252 1,544,903 1,326 327,662

Alt 3 7,274 1,797,478 6,494 1,604,732 5,328 1,316,577 1,166 288,125

Alt 4 2,385 589,357 2,053 507,317 1,449 358,056 604 149,252

Alt 5 2,093 517,201 1,847 456,412 1,355 334,828 492 121,576

ESA Listed Range Non-Listed Range

http://gbp-blm.egis.hub.arcgis.com/datasets/6fb6871a7d2445b28800c4c0e5bb3fc0f


Solar Exclusions Required In Tortoise Habitat 
To Meet Recovery & Management Goals

Alternative 3
BLM’s Preferred Action

Amargosa Valley
Along Highway 95

Recommendations Depend On 

• Maintaining important habitat linkages & 
connectivity & promoting intact habitat

• Overall project siting & strategy for solar 
development

• Acceptance of pending projects & 
“Grandfathering” requirements

• Other disturbances on BLM lands (resource 
extractions, airport extensions, etc.)

• Non-BLM habitat disturbances (solar, many 
more)

Examples - Narrow linkages with 
important connective value

Stump Springs/ Trout Canyon
Along Highway 160



Improved Design Features 

• Minimizing disturbance

• Maintaining landscape contours

• Retaining native vegetation 

• Modified construction

• Many others

“Implementing revised design features within modeled habitat with a suitability index ≥ 0.5 OR habitat 
supporting ≥ 5 tortoises per square-mile” (currently defined in BLM’s draft PEIS). 



Improved Design Features 

DTRO Recommendation: 

Include a separate section in Western Solar Plan 
(draft PEIS) to accurately describe design features 
needed in Mojave Desert Tortoise habitats 



Tortoise & Veg Drawing by Margarete Walden

More discussion this afternoon

How will tortoises perform in 
engineered solar environments?



Thank You For Supporting Mojave Desert Tortoise Recovery!

Photo – Corey Mitchell

Desert Tortoise Recovery Office
• Kristina_Drake@fws.gov
• Kimberleigh_Field@fws.gov
• Kerry_Holcomb@fws.gov
• Corey_Mitchell@fws.gov
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