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The USGS was founded by an Act 
of Congress in 1879 for:
“classification of the public lands and 
examination of the geological structure, mineral 
resources, and products of the national domain”

• Nation’s largest water, earth, biological and 
civilian mapping agency

• Non regulatory
• Scientific arm of the Department of Interior





USGS organized around 5 Mission 
Areas
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Natural
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Ecosystem Mission Area Offices



• Terrestrial Dryland Ecology 
Branch (TDE)

• River Ecosystem Science 
Branch (RES) including 
Grand Canyon Research & 
Monitoring (GCMRC) 

Southwest Biological Science Center
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Science Theme: Aridification

How does climate and drought impact dryland ecosystems?

What do these impacts mean for resource management?

How can resource managers adapt to sustain services from these 
ecosystems?



• Long term observations
• USGS field monitoring
• DOI partner datasets
• Remote sensing

Munson et al. (2011) Ecosphere
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• Modelling future 
conditions
• Using process based models
• Calibrated with the 

observational & experimental 
studies

• Provide robust estimates of 
what future conditions are 
likely

<-Longer dry season->

Earlier 
spring 
drying

Higher 
temperature

s



Science Theme: Dust Monitoring



Science Theme: Energy Development

Planned 2023 electric generation additions

Oil and gas 
development 
near Vernal, UT

2011

2006



Gemini 
Solar 
Project, 
NV

• Largest solar power facility in the US, one of the 
largest globally (7,000+ ac.)

• First to translocate and reintroduce desert tortoise at 
large scale

• TDE science will help to inform new project 
requirements for solar development on BLM land.

Understanding impacts & reclamation 
outcomes –

Wildlife and habitat
Recovery of plants & soils
Erosion & dust



Developing best-management 
practices, tools, and resources

Annotated bibliography
Oil and gas management guidance 
documents
Assessment tools and approaches



Science Theme: Restoration

Ecological stressors are abundant in the southwest
• Historic over grazing
• Population growth
• Warming & drying
• Land use change & intensification

Restoration is critical to avoid ecosystem 
transformation



U.S. Department of the Interior
U.S. Geological Survey

RAMPS: Restoration Assessment & 
Monitoring Program for the Southwest

Connecting Science and Land Management

Strengthen restoration outcomes in the southwestern U.S. by providing 
science and guidance on effective strategies

http://usgs.gov/sbsc/ramps

21



RestoreNet is a co-produced 
experimental network that 
systematically tests dryland 

restoration treatments and seed 
sources across environmental 

gradients in the southwestern US



The world’s largest outdoor biocrust nursery

New ways to put biocrust 
onto disturbed sites



Vision: The right seed in the right place at the right 
time.

Mission: To ensure the availability of genetically 
appropriate seed to restore viable and productive 
plant communities and sustainable ecosystems.

Step 3: Create seed transfer zones that represent both 
differentiation and adaptation 

Massatti 2019

Seed transfer zones with BLM Native 
Plant Program



Genetics and  restoration practices across the Intermountain West

Present climate Future climate

Massatti et. al, Accepted, PNAS



Science Theme: Wildlife

Shriver et al. (2021, 2022) developed and fit 
integrated range-wide demographic models 
for five dry forest tree species using forest 
inventory data to estimate population trends 
and climate vulnerability.

Diller et al. (2016) 

Yackulic et al. (2014) 
introduced two-species 
dynamic occupancy 
models that have been 
used in subsequent 
studies to estimate 
impacts of barred owls 
on spotted owls and 
quantify the effect of 
removal efforts.

Yackulic et al. (2022) integrated lab studies, expert opinion and field 
data into a population model for endangered Rio Grande Silvery 
Minnow that is being used to guide adaptive management efforts.



Habitat restoration for Island Night Lizard on San 
Nicolas Island, California Channel Islands



Taxonomic studies of rare 
western land snails



Esque et al. 2023

Meadview, Arizona  2022 & 2023

Sandy – 3149 ft. (low elevation)
Glen – 3681 ft (mid-low elevation)
Roundabout – 4130 ft (mid-high 
elevation)
Horse – 4481 ft (high elevation)

Wikieup, Arizona 2023 only

Alamo – 3112 ft (low elevation)
Chick – 3665 (mid-low elevation)

Science Focus: Plants & Insects
Pollination of the Eastern Joshua Tree in Arizona



The mutualism stars

All images in this presentation courtesy of the USGS unless otherwise noted.

Tegeticula antithetica:

An obligate mutualist



We examined visitation of Y. jaegeriana flowers by its pollinating moth along an 
elevational gradient, and the timing of the association between moth occurrence, 
inflorescence stage, and seed production. 

• Installed sticky traps at each site
• Flower traps: Six per site
• Control traps: One per site

• Recorded tree metrics and flower 
stages

• Collected pods
• Identified insects on sticky traps 

and counted pollinating moths
• Recorded environmental 

parameters



• Flowers progress from “artichokes” through 
pods over the course of the spring flowering 
season unless they wilt without reproducing.

Floral Phenology and Moths

artichoke partially 
open

fully open

fruiting 
(pods)

failed

wilted



Bees of the Buenos 
Aires National Wildlife 
Refuge—A preliminary 
report on a bee survey in a 
vulnerable semi-desert 
grassland of the Sonoran 
Desert 
https://pubs.usgs.gov/publ
ication/ofr20241032



• 2 trap types
• Late May 2019 through early 

February 2020
• Recorded landscape characteristics

Field Collection



Curation

Separate bees from non-
bees, then sub-sample

Wash and dry bee 
specimens Pin Label

Identification
Visual 
DNA barcoding





Predicting the next high-impact insect invasion









In Memorium

Charles van Riper III

USGS Senior Scientist
Research Ecologist
Emeritus Researcher 2015-2025



For more information:

Kathryn_a_Thomas@usgs.gov
Pam Nagler pnagler@usgs.gov
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