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Presentations 

A number of presentations were shared throughout the workshop. These are listed here, and can be viewed or 
downloaded by following the individual presentation link, or by visiting the workshop webpage.  
 
Overview of Landscape Conservation Design in the Eastern Mojave- Genevieve Johnson, Desert LCC; Roy Averill-
Murray, USFWS; and Boris Poff, BLM (view presentation) 
 
Ecosystem Integrity - Matt Grabau, Desert LCC (view presentation) 
 
Building on Existing Data and Efforts: California Desert Conservation Area Plan- Jim Weigand, Bureau of Land 
Management  (view presentation) 
 
Connectivity- Paul Beier, Northern Arizona University & Matt Grabau, Desert LCC (view presentation) 
 
Biodiversity- Boris Poff, BLM (view presentation) 
 
How Landscape Conservation Design Can Inform Management- Matt Grabau, Desert LCC (view presentation) 
 
Social, Cultural and Economic Aspects of Landscape Conservation Design - Hilary Morris, South Atlantic LCC 
(view presentation) 

https://desertlcc.org/resource/presentations-eastern-mojave-landscape-conservation-design-partner-workshop-april-10-11
https://lccnetwork.org/sites/default/files/Resources/LCD%20Partner%20Workshop%20Presentation%209%20April%202018.pdf
https://lccnetwork.org/sites/default/files/Resources/EM%20LCD%20Partner%20Workshop%20Indicators%20final.pdf
https://lccnetwork.org/sites/default/files/Resources/CDCA%20-%20DRECP%20Resources%20for%20the%20Desert%20LCC%202018%2004%2009.pdf
https://lccnetwork.org/sites/default/files/Resources/Paul_Beier.EasternMohaveApril2018.pdf
https://lccnetwork.org/sites/default/files/Resources/Hydrology%2C%20Connectivity%2C%20Biodiversity.pdf
https://lccnetwork.org/sites/default/files/Resources/EM%20LCD%20Partner%20Workshop%20MGMT%20Strategies.pdf
https://lccnetwork.org/sites/default/files/Resources/CulturalResourceIndicators_4-12-18.pdf
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Ecosystem Integrity Indicators  

Partners divided into small groups, by ecosystem, to provide feedback on draft indicators. The priority indicators 
discussed have been developed through multiple engagements with partners. The priority indicators discussed in 
small groups are presented here. Full notes for each small group discussion are included in Appendix B.  
 
Note: There were not sufficient partners present to discuss playa and dune indicators; work on these ecosystems 
has continued through individual outreach following the workshop.  
 
 

Streams 

High priority indicators 
 Native and non-native aquatic species – presence 

 Extent of tamarisk 

 Flow – presence and rate 

 Total flow vs. groundwater use – within watersheds  

Medium priority indicators 
 Aquatic insects – presence 

 Springsnails (tryonia, pygulopsis, etc.) – presence 

 Groundwater pumping by reach (wells) 

 Bell’s Vireo – presence  

 

Riparian 

High priority indicators 
 Riparian obligate guild species (birds) 

 Extent of tamarisk 

 Native riparian woody vegetation – extent or cover 

 Non-native vegetation – percent or presence 

Medium priority indicators 
 Freshwater emergent wetland habitat 

 Xeric riparian habitat – extent within floodplain 

 Wildfire history or risk – by reach 

 Bells’ Vireo – presence  

 

Springs 

High priority indicators  
 Devil’s hole pupfish ecosystem 

 Aquatic invertebrates – presence of species that 
indicate high water quality 

 Non-native species (vegetation and wildlife) – 
presence 

 Water discharge – flow  

Medium priority indicators 
 Springsnails (tryonia, pygulopsis, etc.) – presence 

 Usability by wildlife 

 Hydro-riparian vegetation – presence 

 Human development – SEAP average of human 
influence 

 

Mojave Desertscrub 

High priority indicators 
 Area of Mojave desertscrub – patch size 

 Desertscrub ecosystem – extent (area) 

 Desert tortoise – presence 

 Exotic invasive plants – spatial extent 

 

Medium priority indicators 
 Rate of ecosystem change caused by human 

development 

 Birds dependent on desertscrub (BBS survey guilds) 
– abundance 

 Joshua tree - presence 
 
How to report on indicators for the LCD 
Throughout the workshop partners shared recommendations for the most effective ways to present and report 
on indicators. These are summarized here:  
 

 It is important to carefully consider how the indicators will be reported for the State of the Mojave 
Report and the Conservation Blueprint 1.0. The South Atlantic LCC used letter grades.  

 The letter grade approach in the South Atlantic LCC was developed through work with the University of 
Maryland Environmental Science Department. They felt the grading system is intuitive and relatable. 
They also drew upon the literature to develop “good condition” thresholds. They have since developed 
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an across-the-board rating for each indicator, shared in a technical report that includes information on 
the cutoffs and individual scores. The report is not on their website because it is too detailed. 

 As another example, NPS has used red, yellow, and green for the state of an indicator, arrows for up and 
down trends, and lines of varying thickness for level of knowledge.  

 Once there is a solid set of indicators with initial data, partners should discuss what the interpretation 
should include and how to present it.  

 The State of the Mojave report, and Blueprint 1.0, should refer directly and explicitly to explicit goals 
and objectives when presenting the ecosystem indicators. 

 While each ecosystem has a separate indicator list, there are some which are common across 
ecosystems (i.e., depth to groundwater occurs in springs, streams, and riparian ecosystems). Moving 
forward we may also develop cross-ecosystem indicators.  

Connectivity 

Following the presentation by Paul Beier, partners discussed potential ways to fill gaps in existing connectivity 
data for the LCD area, particularly in Nevada.  
 

Recommendations  
● Explore ways to combine bighorn sheep data in Nevada and California – work with Nevada Department 

of Wildlife (NDOW). Explore using Beier methodology with NDOW bighorn sheep data. 
● Build on existing information to layer priority linkages and identify potential areas of risk. 
● Explore data sources for connectivity risks: urban growth boundaries, roads, renewable energy projects. 
● Include natural connections to water (riparian corridors and springs). 
● Use protected areas as starting points for nodes (e.g., Spring Mountains NCA, Death Valley NP). 
● Find out which species utilize areas occupied by renewable energy projects.   

 
Additional data 

● Nevada Department of Wildlife (NDOW)  - data on bighorn sheep distribution. Roadkill data could show 
wildlife and transportation/development conflicts. 

● Clark County - Habitat suitability models for numerous species in Clark County. 
● BLM has modeled habitat for some species around Clark County.   

 
Barriers and risks to connectivity  

● Future changes to urban growth boundary surrounding Las Vegas and other population centers  
● Roads and solar development 
● Changes in BLM’s RMP designations 
● Changes in land status 

 

Biodiversity 

The LCD project team shared the following list of known datasets that are being compiled to inform the 
biodiversity assessment.  
 

 Desert Renewable Energy Conservation Plan - Desert Tortoise Priority Areas (priority habitat and 
tortoise conservation areas); Areas of Critical Environmental Concern 

 Linkage Network for California Deserts (Penrod et al.) -  Contains both linkage network and “landscape 
blocks” 

 Desert Tortoise Critical Habitat - US Fish and Wildlife Service 

https://lccnetwork.org/sites/default/files/Resources/Paul_Beier.EasternMohaveApril2018.pdf
https://drecp.databasin.org/datasets/df8194c0ea964312ac4bef6a1e923ebc
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 Desert Bighorn Sheep Habitat Patches - Creech et al. 2014. Landscape Ecology: Using network theory to 
prioritize management in a desert bighorn sheep metapopulation 

 Areas of Genetic Divergence in the Mojave Desert - Vandergast et al. 2013. Diversity: Evolutionary 
Hotspots in the Mojave Desert  

 

Results of pre-workshop survey: Summary of recommended biodiversity objectives  

In a pre-workshop survey, partners shared their top 2-3 biodiversity objectives. 19 partners responded. Objectives 
are organized here by theme:  
 

Invasive/non-native species management 
 Control annual invasive grasses and forbs (red brome, cheatgrass, Mediterranean grasses, Sahara 

mustard, etc.) 
 Protect and restore native vegetation 
 Reduce transition of Mojave scrub types to non-native grasslands 
 Proactively manage the spread of invasives through vectors and corridors/pathways 
 Use disturbances as opportunities for management actions 

Wildfire management 
 Reduce frequency and size of wildfires 
 Use grazing and other tools to reduce fuels, particularly weedy species 
 Restore native shrubs, forbs, and grasses to large burned areas 

Wildlife and habitat 
 For all wildlife, strive for a stable population trends and distribution 
 Maintain, enhance, and restore sensitive and unique species and habitats 
 Maintain or increase species’ resilience to climate change (one suggested approach is adaptive 

management) 
Water availability 

 Reduce over-allocation water and threats to water 
 Maintain/increase flows in the Amargosa River and other streams 
 Increase recharge to aquifers and riparian/wetland systems 

Land Use 

 Minimize human-caused disturbances such as utility-scale energy projects and off-highway driving 
 

 

Participatory Mapping: Biodiversity Hot-spots 

Partners identified known biodiversity “hot spots” on large format maps of the project geography. Explore this 
data here. 

Social, Cultural and Economic aspects of Landscape Conservation Design 

Following a presentation by Hilary Morris of the South Atlantic LCC, partners discussed possible connections 
between ecological indicators and social/cultural indicators. The South Atlantic LCC approach has been to imbed 
social/cultural indicators within ecosystems where relevant.  
 
Potential social, cultural, economic indicators intersection with ecological indicators 

 Hot springs and springs 

 Recreation areas and development sites with sensitive plants 

https://dlcc.databasin.org/maps/e97122d13e614fdf9fea2b2f3ae153b6/active
https://dlcc.databasin.org/maps/e97122d13e614fdf9fea2b2f3ae153b6/active
https://lccnetwork.org/sites/default/files/Resources/CulturalResourceIndicators_4-12-18.pdf
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 Historic mining towns  - public safety issues and bat habitat (holes) 

 Agricultural land development and housing development 

 Winter recreation areas and snowpack 

 Military training areas and desert ecosystem 

 Atomic testing sites, restoration, tourism 

 Ecotourism expansion/balance of demographics and small communities 

 Spring Mountains – climate refugia for animals and people 

 Wine industry 

 Sacred tribal lands – especially harvesting and pine nut gathering 

 Long-term camps (houseless communities) 

 Active grazing allotments, wild horse and burro HMAs, water seeps, degraded springs  

 Air quality and surface disturbance 

 Off-roading (designated areas and transportation network on public land) on wildlife 

Participatory Mapping: Social, Cultural and Economic values 

Partners identified areas of social, cultural and economic value on large format maps of the project geography.  
Explore this data here. 
  
 

Panel: Compelling Opportunities and Pressing Challenges in the Eastern 

Mojave  

Roy Averill-Murray, US Fish and Wildlife Service  
Joe Barnes, Nevada Department of Wildlife 
Len Warren, The Nature Conservancy - Amargosa River Project 
Scott Cambrin, Clark County Conservation Program 
 
Panelists shared their biggest conservation challenges or concerns, and opportunities to address these. These are 
organized by theme here:    
 
Water 

● Challenges 
○ Need a patchwork of water available for wildlife.  
○ Nevada and California are not managing the Amargosa as a single river.  It is sometimes dry.  

● Opportunities 
○ Collect baseline water data, so that monitoring can document future impacts.   
○ Analyze growth in areas where the water is sourced.  
○ Survey and evaluate riparian areas, and determine their potential for supporting vegetation and 

wildlife habitat.  
Climate change 

● Challenges 
○ Threatens desert tortoises and other species in the Mojave Desert.  
○ Possibility of converting the Desert scrub ecosystem into a Mediterranean grassland ecosystem. 

● Opportunities 
○ Current modeling can help inform planning efforts. 
○ The Nevada Wildlife Action Plan addresses climate change, and it is a consideration in all 

projects.  

https://dlcc.databasin.org/maps/e97122d13e614fdf9fea2b2f3ae153b6/active
https://dlcc.databasin.org/maps/e97122d13e614fdf9fea2b2f3ae153b6/active
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Invasive annual grasses (e.g., red brome) 
● Opportunities 

○  Expand the USFWS Recovery Implementation Teams to identify and prioritize restoration areas 
and actions, and protect relatively intact/less modified areas.  

Development expansion 
● Challenges 

○ Immense footprint of renewable energy projects and associated consequences for wildlife. 
● Opportunities 

○ Clark County has been working with other municipal planning entities to figure out how to plan 
for development that does not impede connectivity?  

Wildlife 
● Challenges 

○ There is a lack of desert tortoise conservation areas throughout the Eastern Mojave geography, 
and a consequent need to plan for conservation corridors in this area into the future. 

○ Mite outbreak in Golden eagle population in 2015/16. Causes unknown.  
● Opportunities 

○ USFWS wants to work with partners and land management agencies to restore habitat islands 
within the larger landscape. A new pre-emergent herbicide may help with restoration efforts, 
and partners will be needed to do on-the-ground application and evaluation. 

Connectivity 
● Opportunities 

○ Clark County is working on a connectivity modeling effort with University of Nevada-Reno. They 
have projected zones for solar energy and other development variables, and are identifying the 
locations and sizes of connectivity corridors. 

○ Clark County is  working with USFWS and DOT to build culverts.  They are currently determining 
the pass-through rate of tortoises and other species to see what designs are best suited to the 
roads. 

 
Collaboration and the LCD 

 Opportunities 
o TNC Amargosa Project is developing a portfolio of “shovel ready” projects for solar and wind 

project mitigation money 
o Desert Tortoise Recovery Implementation Teams are working collaboratively to develop shovel-

ready projects for priority conservation areas. These could be funded through the agency or 
mitigation dollars. The LCD process is an opportunity to expand engagement in the development 
and prioritization of projects. 

o NDOW would like to be more proactive on issues such as climate change. The LCD effort can 
help target efforts well in advance, and share information about how partners deal with similar 
issues. 

Developing Collaborative Management Strategies 

Results of pre-workshop survey: Ranking of ecosystem stressors 

To inform the development of collaborative management strategies, partners reviewed the results of the pre-
workshop survey. In the survey, partners selected the top 5 strategies they would like to develop collaborative 
strategies to address. 19 partners responded.  
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The number of partners who selected the stressor as one of their top 5 is indicated in parenthesis following the 
stressor.  

 Shifting of climate zones/envelopes and conditions exceeding adaptive capacity of organisms (13) 

 Decrease in water availability to the ecosystem due to drought rising temperature, more rain vs. snow, 
human water use, etc. (12)  

 Spread of invasive non-native and native species (10)  

 Changes in community composition (e.g., annual versus perennial plants) (9) 

 Habitat fragmentation or urban/suburban encroachment (e.g., from development, land conversion) (9) 

 Direct mortality of wildlife from wind and solar power infrastructure (8) 

 Change in fire frequency, size, and/or severity (7) 

 Stream channelization/erosion (4) 

 Unsustainable grazing (3) 

 Reduced connectivity between aquatic habitats (2) 

 Increased frequency and intensity of storm events (1) 

Small group work  

Partners worked in small groups to brainstorm collaborative management strategies – these were defined as 
strategies that require cross-jurisdictional collaboration with partners. These are either entirely new strategies, 
or strategies already being implemented that should be expanded to/within the Eastern Mojave.  
 
Partners developed a wide range of strategies across the following themes: climate, connectivity, fire, grazing 
and rangelands, habitat restoration, invasives, planning and coordination, renewable energy, soils, species 
research, water and springs.  
 
A complete listing of all strategies is available in Appendix C, including a description of the strategy, examples, 
complexity level and partners involved.  
 
Following a brief sharing back, partners discussed overall gaps – priorities that are not being addressed by 
current/new strategies. These are presented below:  
 
Gaps in Strategies – What needs to be addressed that we are not addressing now?  

 Stream channel stabilization and erosion 

 Connectivity between aquatic habitats 

 Addressing wildlife urban interface and impact on surrounding ecosystem - opportunity to work with 
urban planners and zoning 

 Education with adaptive management to ensure the programs are working 

 Redo Colorado State study on public perception of tortoises to see if people’s perceptions and 
knowledge have changed 

 Control red brome by increasing carbon dioxide and reducing nitrogen - work with Department of 
Energy for lessons learned 

 Quantify direct mortality from solar and wind projects  

Opportunities and Recommendations Moving Forward 

Reflecting on two days of work and learning together, partners shared key recommendations for ensuring the 
LCD is successful and produces useful and practical outcomes. Suggestions are organized by theme.  
 
Collaboration and communication 
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 Support cross-jurisdictional communication and information sharing. 

 Continue to offer opportunities like this workshop for cross-discipline, multi-taxa and multi-agency 
discussion and learning.  

 Shared online platform for information, data, projects and directory. 
 
Engage managers and decision-makers 

 Need managers to buy-in and allow staff to participate. 

 Provide consistent and more frequent updates of LCD progress through existing forums, such as the 
Desert Tortoise Management Oversight Group, Southern Nevada Agency Partnership, and California 
Desert Managers Group. 

 Develop clear messaging related to LCD goals, outcomes, and products for decision-makers. 
 
LCD products and outcomes  

 Decision making tools to help develop recommendations for where development should occur. 

 Cross-jurisdictional tool to identify an area’s conservation potential  

 Implement collaborative on-the-ground projects 

 Help create and support place-based watershed groups in Nevada.  

 Unified protocols for data collection and reporting 

 Continued updates to the indicator list 

 Compilation of baseline condition data for the region 

 Include the urban area of Las Vegas in the project boundary 

 Develop and maintain a list of partners to make contracting, grants, and agreements easier  
 

Who/what is missing 

 Military partners – military lands make up a large percentage of the LCD area (the LCD team continues 
to try and engage)  

 Tribal input 

 Engage more California managers and specialists 

 Engage more aquatic specialists 
 

Next Steps 

 Indicators 
○ Follow up with workshop participants on suggested data (LCD team) 
○ UA will work with Coordinating Team on indicators 

 Case Studies 
○ Identify cast studies from the Eastern Mojave to include in CCAST.   

 Initiate biodiversity and connectivity working groups  

 Find opportunities to engage decision makers – Management Oversight Group meeting on June 14th 
(note: Coordinating Team members did make a presentation to this group)  
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Appendix A – Participant List 

 
Roy Averill-Murray US Fish and Wildlife Service roy_averill-murray@fws.gov 

Joe Barnes Nevada Department of Wildlife jbarnes@ndow.org 

Paul Beier Northern Arizona University paul.beier@nau.edu 

Philip Boyd Borderlands Research Institute philip.boyd@sulross.edu 

Scott Cambrin Clark County Scott.Cambrin@clarkcountynv.gov 

Terry Christopher Great Basin Institute tchristopher@thegreatbasininstitute.org 

Curt Deuser National Park Service curt_deuser@nps.gov 

Matt Grabau US Fish and Wildlife Service matthew_grabau@fws.gov 

Derek Hall Nevada Department of Energy halldb@nv.doe.gov 

Gerry Hillier QuadState  gerryhillier@quadstate.org 

Nicole Hupp Mojave Desert I&M Network, NPS nicole_hupp@nps.gov 

Genevieve Johnson Desert LCC/Bureau of Reclamation gjohnson@usbr.gov 

Corey Kallstrom US Forest Service corey_kallstrom@fws.gov 

Robert Klinger USGS rcklinger@usgs.gov 

Lara Kobelt Bureau of Land Management lkobelt@blm.gov 

Bill Lamb QuadState  gw.lamb11@gmail.com 

Christiana Manville US Fish and Wildlife Service christiana_manville@fws.gov 

Geoff Moret USGS Nevada Water Science Center gmoret@usgs.gov 

Deanna Morrell Bureau of Reclamation dmorrell@usbr.gov 

Evan Myers Bureau of Land Management pmyers@blm.gov 

Judy Perkins Bureau of Land Management jlperkins@blm.gov 

Boris Poff BLM Southern Nevada bpoff@blm.gov 

Deb Reardon Rivers, Trails and  Conservation 

Assistance Program, NPS 

deborah_reardon@nps.gov 

Lara Rozzell National Park Service lrozzell@nps.gov 

Chris Tomlinson Nevada Department of Wildlife ctomlinson@ndow.org 

Len Warren The Nature Conservancy leonard.warren@tnc.org 

Steven Warren USFS Rocky Mountain Research 

Station 

swarren02@fs.fed.us 

Amanda Webb Desert LCC/University of Arizona adwebb@email.arizona.edu 

Jim Weigand Bureau of Land Management jweigand@blm.gov 

Nifer Wilkening US Fish and Wildlife Service jennifer_wilkening@fws.gov 

 
Facilitation - Southwest Decision Resources: 
Abby Fullem, abby@swdresources.com 
Julia Sittig, julia@swdresources.com  
Colleen Whitaker, colleen@swdresources.com 
  



 11 

Appendix B: Ecosystem Indicators – Small group work 

 

Streams  

Participants: Len Warren, Deb Reardon, Christiana Manville, Curt Deuser, Chris Tomlinson, Paul Bier 
Facilitation: Matt Grabau, (Amanda Webb - notes) 
 

 Impacts of infrastructure on water quality is important, (i.e. Old Spanish highway and country drainage 
projects impacting the marsh on Grimshaw Lake, California) 

 Potential related indicator: areas of high risk erosion, i.e., dams, roads, railroads that restrict flow in an 
unnatural way 

 Flow should be prioritized over water quality, though water quality is an important issue for Las Vegas 
wash. 

 

Potential Data Sources 

 USGS: Amargosa stream gauges, though many are being shut down (Len can ask Wayne Blecher and 
Terry) 

 Amargosa Conservancy: Len can ask Andy Zdon  

 NDOW: aquatic data for Nevada; Bell’s vireo data 

 CDFW: aquatic data for California 

 BLM: bird data for the Amargosa in California 
 

Riparian Areas 

Streams and riparian area discussion were combined – facilitator and participants are the same 
 

● Include mesquite and cottonwood-willow in desirable native riparian woody species.  
● Could canopy cover be a surrogate for birds or vice versa? Do we have enough bird data to cover the 

entire geography?  
● For wildfire indicator - including the word “risk” makes it hard to determine 
● Potential indicator: development zoning  

 

Potential Data Sources 
● Carson Slough Piezometers 
● USGS/Amargosa Conservancy: Monitoring wells upstream of Shoshone CA and China Ranch.  

Springs 

Participants: Boris Poff, Geoff Moret, Lara Rozzell 
Facilitation: Genevieve Johnson, Deanna Morrell (notes) 
 

● Healthy springs characteristics: Presence of water, plants, invertebrates, and fish; all of these are 
included in ecosystem indicators 

● Defining Springs vs. seeps: Springs have vegetation whereas seeps do not always. Spring/seep distinction 
on a landscape scale is not important, only presence of water matters. Seeps are more impacted by 
climate change, might not be worth the resources for restoration efforts. 

● Create a map of high-quality springs and an importable database for land managers to share data.  
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○ Data Basin – facilitates data sharing between agencies; directs user to where data is housed; 
used by BLM-CA. 

○ Springs Stewardship Institute, hosts USFS Region 3 data via an MOU to it is available for import.  
 

Discussion on High-Priority Indicators 

 Devil’s Hole Pupfish Ecosystem – connectivity of groundwater and levels 
o Indicator that reflects entire area and long-term monitoring funding already exists. 
o Pupfish can be used as a surrogate for groundwater monitoring. Even if pupfish go extinct, court 

order requires monitoring of groundwater.  
o Population trends are very variable; Pupfish population is easily affected by things like water 

temperature.  
o Devil’s hole is greatly impacted by water use in other parts of the county 

● Aquatic Invertebrates 
○ Invertebrate presence/absence is better than fish presence/absence as invertebrates are wider 

spread.  
○ Springsnails and Hyalella (amphipods) should be monitored in large, permanent springs as their 

absence indicates a disturbed or degraded spring.  
● Potential indicator: Presence/absence of non-native species 
● Potential indicator: Ephemeroptera, Plecoptera, Trichoptera (EPT taxa). Only present in cold water 

springs with good condition.  
 

Potential Data Sources 
● NPS: Invertebrate surveys in Death Valley and Mojave National Preserve 
● USFWS: springs in Ash Meadows NWR data 
● Forest Service and  Friends of Nevada Wilderness Springs Inventory – online, downloadable springs 

database 
 
 

Mojave Desertscrub 
Participants: Bill Lamb, Evan Myers, Rob Klinger, Roy Averill-Murray, Joe Barnes, Philip Boyd, Steve Warren, 
Judy Perkins, Lara Kobelt, Steve Cambrin 
Facilitation: Julia Sittig, Abby Fullem (notes) 
 
Group decision: Extent of desertscrub ecosystem and human development are priority indicators.  

 
Healthy Desertscrub characteristics 

● Native and invasive species 
○ Higher native to invasive plant cover ratio. Is this measurable via remote sensing? 
○ Healthy native seed bank; Genetic diversity of native plants; Plant vigor 

● Disturbance 
○ Area is not disturbed past the point where it no longer has resilience; patchwork of disturbed 

and undisturbed areas.  
○ Healthy and diverse biological soil crust 

● Habitat 
○ High continuity; Native animals (including amphibians, insects, wildlife);  
○ Good air quality – ideally, nitrogen deposition level should reflect minimal disturbance to the 

landscape while not being harmful to it. 
 

Discussion on High-Priority Indicators 
● It would be deal to cut this list down to one indicator that is remotely sensed 
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● Area of Mojave Desert Scrub – patch size 
○ Indicates loss/growth of resources, carbon sequestration, habitat availability. 
○ Invasives help shape this indicator, may not need for both.  
○ Need practical definition of patch size. 
○ Patch size, extent, and human development indicators are similar. 

● Desert Scrub ecosystem – extent (area) 
○ Matrix of desert, shows magnitude, direction and rate of change in the future.  

● Desert tortoise – presence 
○ Tortoises indicate functioning system; generalist and widely distributed species. 
○ Desertscrub alone does not make for hospitable habitat, geomorphology is important.  

● Exotic invasive plants – spatial extent 
○ Indicates the interplay of disturbance with soil seed bank, risk of fire, and of Desertscrub 

conversion to Mediterranean grasslands.  
● Rate of ecosystem change caused by human development (medium priority) 

○ Specify fire risk and WUI. Useful for desert tortoise habitat information as well. 
● It is difficult to distinguish between invasive annual grasses, invasive annuals, woody invasives, annual 

invasives, and annual shrubs using remote sensing. 
○ On-the-ground green-up data of vegetation can help inform remote sensing data.  
○ Great Basin Institute successfully used remote sensing to distinguish between vegetation when 

a large enough separation in green-up events existed.  
○ Utah State scientist is using drones efficiently to gather data on a small scale. 
○ Rob Klinger has data on over 800 plots of timing and peak signatures. 

● Invasive annual grasses, invasive annuals and native grasses are the most important. - BLM’s 2001 
Nevada AIM data looked at invasive annual grasses and invasive annuals. 

 

Potential additional indicators 
● Evapotranspiration 

○ Functional process relating to structural processes. 
○ Models that could show change in functional processes could change structural process 

(evapotranspiration etc.) tracking system response to stressors 
○ Information on function is complimentary with other indicators 
○ Having ways to track functional changes could help pair with existing models to make decisions 

for management, ways to drill up and down to integrate existing data.  
○ Potential resource: https://drought-net.colostate.edu/terrestrial-precipitation-analysis-package 

● Climate change 
● Soil crusts - lots of organisms and creatures rely on this. Group agrees this would be a good indicator if 

data can be found. 
○ Steve can provide the contact information of a scientist doing crust work in Israel; Boris can 

contact scientists at SWICA who does this work. Judy Perkins can provide contact information 
for Christopher Potter (NASA). 

● Invasive insects, amphibians and mammals; specifically concerned about pollinators - Lack monitoring 
data. 

 
Recommendations  

 Need unified monitoring across agencies. 
o BLM (Lara Kobelt), NPS (Nicole Hupp), USGS (Rob Klinger): discuss data compatibility and 

potentially produce a product (map) to be incorporated into the LCD products. 
o Coordinate monitoring efforts with DOD/DOE 
o Connect with NPS Mojave Preserve plant person (ask Nicole Hupp) regarding: unified data 

collection. 

https://drought-net.colostate.edu/terrestrial-precipitation-analysis-package
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o Rob Klinger will send models of certain species across the current landscape (not a projection) 
Models include fires, invasives (and their probability of occurring), NDVI, etc. 

 Steve, Judy, Boris: send contact information on those working on soil crusts. 
 

Forested/Woodland Ecosystems  
Participants: Nicole Hupp, Jim Weigand, Corey Kallstrom 
Facilitation: Colleen Whitaker (Nifer Wilkening - notes) 
 
 The group discussed the following Brown and Lowe ecosystems: Great Basin conifer woodland, Petran 
montane conifer forest, Petran sub-alpine conifer forest 

 The development of indicators for these systems is a new effort, and not as far along as other ecosystems. 
Therefore, the group focused more on the discussion of potential indicators rather prioritizing or assessing 
proposed indicators, as the others groups did.   

 
Discussion of potential indicators 

 Need to revisit the classifications included in this “forested” class – the group was not familiar with all of 
them, and had different opinions about which made sense.  

 Piñon-Juniper  
○ May not the best indicator as it means different things to different people.  
○ Heavily impacted by drought, so change in PJ over time would tell a lot 

 Joshua trees would fit in desertscrub, not here 

 Forest pests – May not be best indicator overtime due to lack of monitoring data, but more information 

is definitely needed. Bark beetle could be a problem into the future. White pine blister rust has not been 
detected yet. might  

 Threatened and Endangered Species 
○ Presence of certain species 
○ Bird species at northern range limit are sentinel species for changes in climate and other large 

landscape scale level changes, e.g., Mexican whip-poor-will and hepatic tanager. 

 Pine nut harvesting - amounts 
○ A social indicator that would fit within this ecosystem. No data on this that is know 

 Endemism – emerges repeatedly as important for these systems within the Mojave  

 Need  an indicator that speaks to the social/cultural value of these high elevation systems 

 Snowpack – changing snowpack and impact on woodlands 

 Greenness indices 

 Recruitment – important, but may be covered with other indicators. This is especially important in less 
dense areas. One option would be to select representative areas (i.e. Spring Mountains) to monitor over 
time.  

 Existing imagery can be used as a baseline to compare new current photos with such that when 
mortality occurs managers are alerted.  

 Lacking vegetation community classification information – differing opinions exist 
 

Potential Data Sources 

 Land fire datasets 

 LiDAR: can determine which trees are distributed across the landscape 

 Forest Inventory Analysis: Done every 5-10 years on specific areas of national forests. It has certain 
criteria such that it may not include woodlands. Need to review to see which areas are covered and does 
it include woodlands.  
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 USFS conducted a butterfly analysis in 2010 due to increasing stressors 

 NAIP imagery: collected every two years, indicates canopy mortality 

 NDF: has monitoring data on forest pests 

 NPS: tracking recruitment and addressing demographic changes in tree communities over time 
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Appendix C – Collaborative Management Strategies 

Theme Status  Strategy Example   

Climate  Existing  Create refugia for aquatic species. 

"Artificial Devil's Hole" in Ash Meadows (contact Corey Lee); 
Morningstar Mine Pit Lake in Mojave National Preserve  (contact 
Debra Hughson) 4 

Climate  New  
Research high elevation endemic plants and animals to better 
understand their response to predicted shift from climate change.  

Sky islands have been studied a lot in Arizona. Look for examples 
there.  4 

Climate  New  
Research potential climate refugia, across all lands, for Joshua Trees (or 
other organisms).   5 

Climate  New  

Map and monitor range edges of "fixed" range desert birds. Study 
potential adjacent receiving habitats and enhance those that are the 
most likely to receive species.      

Climate  New  
Identify climate refugia for groups of species in the Mojave (i.e. 
Belding's ground squirrel in California)   3.5 

Connectivity  Existing  
Build tortoise fencing with adequate movement corridors/culverts, 
specifically along I-95 from Indian Springs to Beatty.  

Desert Tortoise Recovery office has fence designs and similar 
project was identified in the Recovery Project Plan of RITs.  4.5 

Connectivity  Existing  
Construct corridor islands - remove invasives along rivers to create 
valuable habitat. 

BLM and Clark county have established areas but they need to be 
expanded to maintain connectivity. Remove invasives and plant 
natives. 3 

Connectivity  Existing  
Construct and monitor underpass/overpasses to increase connectivity 
of populations 

Highway 93 in Arizona. SR77 in Pima County. Salish-Kodeny-
Flathead Tribal national highway overpasses are heavily 
monitored for effectiveness.  4 

Connectivity  Existing  
Research tortoise demographic/connectivity to determine population 
size, habitat use, dispersal/connectivity and demographic indices 

Current project in Calico Basin/Red Rock Canyon NCA (BLM, 
NDOW, USFWS, Tortoise Group)  3 

Connectivity  Existing 
Identify Bighorn Sheep distribution corridors using spatial data or 
modelling. 

AGFD designed and built overpasses through the I-11 Hoover 
Dam Bridge 3 

Connectivity  New  
Develop BLM/NSHCP Mitigation Strategy for sensitive species and other 
resources.   5 

Connectivity  New  

Reconnect habitat across roadways - Connecting fences and culverts, 
retrofitting culverts for animal passage, constructing additional 
bridges/culverts. Work with ADOT, AGFD, NDOT, Caltrans, BLM   5 
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Connectivity  New  

Develop innovative solution to reduce roadkill of desert tortoises on 
Mojave National Preserve. Tortoise fencing is impractical due to at-
grade roads and flooding/wash-outs.    4 

Coordination 
& Planning Existing 

Develop/support local watershed groups (Amargosa Upper Watershed - 
Nevada and Amargosa Lower Watershed - Shoshone Tecopa)  to 
collaborate and discuss water availability and strategies for climate 
change adaptation.  Many in other states 3-5 

Coordination 
& Planning New  Coordinate all the groups - Eastern Mojave LCD, RSMPD, DMG, MOG.     

Coordination& 
Planning New  

Develop a species diversity index for entire planning area to use as a 
baseline for conservation, recreation, land development planning. Use 
the Critical Habitat Assessment Tool, SW Regap and other available 
data sets.    3 

Coordination 
& Planning New  

Evaluate existing plans/strategies to examine long-term effects, 
especially on long lived species.    5 

Coordination 
& Planning Existing  Collaboration between agencies on land use planning. DRECP, Clark and Nye counties are working on this. 5 

Fire Existing  

Respond strategically and quickly to wildfires to minimize habitat loss. 
Prior to fires, conduct fuels assessments and reductions. Improve 
techniques for seeding/transplantation. 

Yucca Mountain seedings, Fort Irwin SERDP, Double Tracks and 
TTR. 5 

Fire Existing  Past wildfire restoration (Break grass fire cycle) BLM/USGS/NPS fire restoration project 4 

Grazing & 
Range Existing  Implement rotation grazing on allotments 

Allotments in California utilize rotation - Death Valley, Mojave 
National Preserve, Peaceful Valley. 2 

Grazing & 
Range New  

Regulate grazing at sustainable levels (livestock, wild horse and burro) 
and include public outreach on reasoning. Possible tool - 
Retirement/buy-out of allotments in Mojave National Park. Condition 
improvement post horse-removal.   5 

Grazing & 
Range New  

Use of grazing to reduce/eliminate invasive grasses/riparian weeds, and 
minimize fire BLM, State Lands, private 2.5 

Habitat 
restoration Existing 

Restore/build natural and artificial wetlands to assist bird migration 
across deserts. Expand restoration and strategically work to increase 
survivorship of migrant species.  Restoration at Amargosa, springs, urban parks.  3 

Habitat 
restoration Existing  Restore for threatened riparian birds (SWFL, etc.) BLM, USFWS, Lincoln County in Meadow Valley Wash 3.5 
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Habitat 
restoration Existing Interagency NEPA for restoration projects 

Sagebrush steppe restoration: 1. Madoc National Forest and 
Surprise BLM Field Office joint NEPA, 2. Sage Grouse 
Management Plan.  4 

Habitat 
restoration New  

Develop a unified education campaign on activities that negatively 
impact tortoise habitat. Include federal, state and county agencies   2 

Habitat 
restoration New  

Coordinate habitat restoration work among agencies prior to 
implementation.   5 

Habitat 
restoration New  Collectively prioritize and implement habitat-island restoration work. 

USGS/BLM restoration project in Coyote Springs desert tortoise 
critical habitat unit. Experiment in progress in northeast Mojave 
(contact Leslie DeFalco, USGS) 4 

Invasives Existing  

Coordinate native plant seed needs for habitat restoration across land 
management lines to ensure seed availability from growers and 
collectors. 

Mojave Desert Ecoregional Program has begun this process and is 
encouraging native seed growers in the Mojave region specifically 
(contact Judy Perkins, BLM; Leslie DeFalco, USGS) 4 

Invasives Existing  
Prioritize areas for monitoring and treating invasive species. Develop a 
list of shovel-ready projects (complete NEPA and Section 7).   

Burned area restoration project:  BLM/USGS/NPSEDMT/FWS 
collaboration that treats invasive annual grasses in burned areas. 
Caliente is undertaking a fuel break project for invasive annual 
grasses. (Contact - JJ Smith, BLM; Leslie DeFalco, USGS) 2-4 

Invasives Existing  Controlling Brome with innovative treatments 

In Yakima, Washington sugar is being added to soil as a 
treatment. Susan Meyer in the FS Shrub Lab is using "smut" to kill 
brome   

Invasives Existing  Coordinate work on Sahara mustard and other non-natives.  
Joshua Tree National Park is pulling weed, though spraying may 
be better. 3 

Invasives Existing  Develop exotic annual grass fuel break treatments BLM Red Rock Hazardous Fuels 3 

Invasives Existing  Russian olive treatments in Pahranagat Valley 
Pahranagat Valley CWMA, NDOW, USFWS, NPS, Private 
landowners 2 

Invasives Existing  Tamarisk removal on decadent stands on the Virgin River BLM, NPS previous work 3 

Invasives Existing  

Across agencies map invasive annual grasses and prioritize treatment 
areas. Coordinate treatments and follow-up with native plant 
restoration. Local weed management areas do this. 3 

Invasives New  
Coordinate invasive species control and restoration projects (i.e. 
Tamarisk Beetle, brome die-offs, fire)   3 

Invasives New  
Prioritize areas for brome reduction. Use pre-emergent herbicide along 
dirt roads within desert tortoise habitat, and create fuel breaks. Test plots for in Great Basin. (contact Harry Quicke, Bayer) 1 

Renewable 
Energy Existing  Monitor and quantify direct mortality of wildlife from wind and solar. 

BLM tortoise survey counts bird carcasses as baseline to compare 
with counts on solar projects. 4 
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Renewable 
Energy New  

Understand Golden eagle habitat use and potential impacts from 
renewable energy projects via satellite transmitters.  

Projects exist in the region looking at breeding density, prey base, 
and habitat use.   2 

Soils New  

Facilitate Carbon sequestration for diversity and habitat conservation. 
Carbon sequestration benefits:  1) increases above ground biomass, 
habitat structure, and species diversity;  2) increases sequestered 
carbon deep in soil via more deep roots. 3) control: fine fuels to avoid 
fires. 4) increases calcite formation caliche.  Israel NRCS is mapping soil carbon.  4.5 

Soils New  

Unify best management practices for keeping desert soils in place 
across the region. Stressors for desert soil: habitat 
fragmentation/urbanization, loss of soil fertility, reduced air quality 
from dust.  

1) USDA La Jornada Experimental Range makes use of biological 
soil crusts.  2) Erosion studies at Nevada National Security Site 
(contact - Derek Hall, DOE)  3) NAU's soil crust restoration for 
sensitive plant habitat and under solar panels (contact - Matt 
Bonoker, NAU; Lara Kobelt/Boris Poff - BLM) 3 

Soils New  
Research baseline soil crust status. Potential to use aerial imagery or 
remote sensing.  NASA soil curst projects (Potter) 5 

Species 
research Existing  

Identify locations of screwbean mesquite; evaluate each area for 
health, vigor, and density through sampling of soil, trees, insects on 
trees, and fungus.  Develop potential solutions for mass die-off.      

Species 
research New  

Research raven use of transmission lines and their impact on tortoise 
predation in tortoise critical habitat and ACECs (raven numbers by pole 
type, breeding success, prey remains).  
Use ¨techno¨ tortoises to track raven-tortoise prey attempts. Use 
transmitters to see the impact of towers on raven habits, and towers' 
effect on predation pressure on tortoises.   4 

Water/ 
Springs Existing  

Inventory springs and streams, and design a plan to achieve vegetation 
potential.      

Water/ 
Springs Existing  Co-funded, co-implemented water level monitoring in key aquifers 

DOE/BLM/FWS/NPS/Inyo County/USGS - Funded USGS 
monitoring in Amargosa Desert. Nye County monitoring near 
Pahrump. FWS monitoring in Ash Meadows NWR (contact - Geoff 
Moret, USGS) 1 

Water/ 
Springs Existing  

Spring Mountains spring assessment, protection, prioritization, and 
restoration.  

BLM - Red Spring, La Madre; NPS - Lake Mead; USFS - Willow 
Spring; USFWS - Ash Meadows NWR; Private - Amargosa Valley 4 

Water/ 
Springs New  Monitor surface and groundwater strategically across the basin   2 

Water/ 
Springs New  

Create an interagency mitigation fund to purchase land with water 
rights to reduce groundwater pumping in a sensitive area.  Paduse Ponderosa Dairy in Amargosa Valley 3 

Water/ 
Springs New  

Coordinated and sustainable water management  in the Mojave. 
Coordinated effort with biologists, hydrologist, State Water 
Department, BOR, SNWA, USGS, Municipalities, Las Vegas and urban 
growth   5 

 


