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This State Wildlife Action Plan (SWAP) for New Mexico represents the 2025 revised
assessment of New Mexico’s wildlife and their habitats by the New Mexico Department of Game
and Fish (Department). It is based on a review and revision of the SWAP that was approved by
United States (US) Fish and Wildlife Service (FWS) in 2017. Both the 2017 and 2025 SWAPs
are non-regulatory planning documents that rely on the best available science, including the
expert opinion of Department biologists, to provide a high-level view of the needs for and
opportunities to conserve New Mexico’s wildlife and their habitats. It looks at the variety of
species and the range of habitats, their status, potential threats or constraints, and potential
conservation actions to keep species secure. By synthesizing this information, the Department
hopes to provide conservation practitioners with a document that can help them recognize
needs, identify opportunities, and develop actions that can contribute to the conservation and
enhancement of wildlife populations and their habitats in New Mexico. This document also
qualifies the Department to participate in the USFWS’s State Wildlife Grants (SWG) Program.

The SWAP addresses, and is organized around, the eight required elements identified by the
SWG Program. The main components include: a brief overview of New Mexico; an identification
and assessment of wildlife species and key habitats; a review of threats and potential
conservation actions; an overview of climate change; detailed descriptions of the six ecoregions
that make up the State; a review of monitoring efforts; plans for implementing the SWAP;
literature cited; and appendices. The key themes of the document include wildlife species that
warrant heightened attention (Species of Greatest Conservation Need; SGCN), the full suite of
habitats found within New Mexico, what can be done to conserve them, and Conservation
Opportunity Areas (COAs) where conservation efforts could be especially beneficial.

The Department staff reached out to interested entities and agencies with significant land-
management, government, or educational responsibilities in New Mexico and whose staff have
expertise relevant to the SWAP. Thirty-two state and federal agencies, Universities, non-profits,
and other entities participated in a Core Team that met five times during the SWAP review and
revision process and helped review draft SWAP content including the SGCN list, threats and
climate change chapters, and the list of conservation actions. The various members of the Core
Team brought diverse perspectives on, and knowledge regarding, species, important
conservation actions, and threats to species and their habitats. Their reviews also reflect varying
organizational mandates and opinions on desired outcomes from the SWAP. The members of
the Core Team are identified in Appendix B.

Information about SGCN is found in Chapter 2, Chapters 4-11, Chapter 13, and Appendices E,
F, and G. Key habitat information is introduced in Chapter 2, detailed habitat descriptions and
the distribution of habitats within each COA can be found in Chapters 5-10. This document is
organized around ecoregions, which are described in Chapter 2 and detailed in Chapters 5-10.
Threats to species and habitats (excluding climate change and severe weather) are described in
Chapter 3 and referenced in Chapters 5-10 and Appendix E. Climate change and severe
weather are considered at a statewide level and are described and analyzed in Chapter 4 and
information on vertebrate SGCN vulnerability to climate change is summarized in Appendix F.
General conservation actions to address threats to habitats and species are described for each
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threat in Chapters 5-10. This document layout helps users approach conservation from the
perspectives of species, habitats, ecoregions, threats and/or conservation actions. Information
on these key elements can also be viewed online at https://nmswap.org.
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Executive Summa

New Mexico is one of the most biologically diverse states in the nation, home to nearly 6,000
species of animals that occupy habitats from hot deserts to alpine tundra. Maintaining the
viability of every species is difficult, and some have declined and are now listed as Threatened
or Endangered under the Endangered Species Act. The State Wildlife Grants (SWG) and Tribal
Wildlife Grants Programs were initiated by Congress as proactive and collaborative means to
keep common species common. The New Mexico Department of Game and Fish (Department)
began participating in SWG in 2002, when work began on the Department’s Comprehensive
Wildlife Conservation Strategy (CWCS). The CWCS was approved by the United States (US)
Fish and Wildlife Service (FWS) in 2006. The CWCS was revised to be the State Wildlife Action
Plan (SWAP) for New Mexico in 2016 and was approved by USFWS in 2017. These precursor
documents and this current revised 2025 SWAP address eight required elements and fulfill
SWG legislative requirements. The elements include:

1. the distribution and abundance of species of wildlife, including low and declining
populations as each state fish and wildlife agency deemed appropriate, that are
indicative of the diversity and health of wildlife of the State (in subsequent discussions,
these species were referred to as Species of Greatest Conservation Need or SGCN);

2. the location and relative condition of key habitats and community types essential to the
conservation of each state’s SGCN;

3. the problems which may adversely affect SGCN or their habitats, and priority research
and surveys needed to identify factors which may assist in restoration and improved
conservation of SGCN and their habitats;

4. the actions necessary to conserve SGCN and their habitats and establish priorities for
implementing such conservation actions;

5. the provisions for periodic monitoring of SGCN and their habitats, for monitoring the
effectiveness of conservation actions, and for adapting conservation actions as
appropriate to respond to new information or changing conditions;

6. each state’s provisions to review its SWAP at intervals not to exceed 10 years;

7. each state’s provisions for coordination during the development, implementation, review,
and revision of its SWAP with Federal, State, and local agencies and Indian Tribes that
manage significant areas of land or water within the State, or administer programs that
significantly affect the conservation of species or their habitats; and

8. each state’s provisions to ensure public participation in the development, revision, and

implementation of its SWAP.

The SWAP is a non-regulatory planning document that provides a high-level overview of the
status of species and habitats in New Mexico and will allow the State to receive federal aid to
help secure the status of SGCN. It is also intended as a conservation blueprint to inform
activities of Department partners in the conservation of SGCN and their habitats across the
State. The Department relied on the best available science, including species experts, to assess
and select species, habitats, threats, and conservation actions. The process began with review
of the status of >1500 species catalogued in the Biota Information System of New Mexico
(BISON-M; https://bison-m.org/). As a result of this assessment, 14 species were removed and
284 species were added to the 2017 SGCN list. Species were included on the revised list if they
were or had recently been in decline or were vulnerable, endemic, disjunct, vulnerable
specifically to climate change, and/or keystone. For each SGCN, New Mexico had to represent

Vi
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a substantive part of the species’ range (i.e., New Mexico is part of the species’ core range).
Each SGCN was then placed into one of four categories to help guide conservation action
implementation. The new SGCN list includes 67 Category F (Current Focal Species), 80
Category | (Conservation Impact Species), 302 Category D (Data Needs Species), and 56
Category L (Limited Conservation Opportunity Species) species .

New Mexico’s size and biodiversity make statewide conservation planning and implementation
impractical. Thus, threats and conservation actions were identified for each ecoregion.
Conservation actions include: determining trends, distribution, and status of SGCN; restoring
habitats and SGCN populations and gaining public support for these actions; reducing habitat
fragmentation, anthropogenic disturbance, and the effects of climate change; and controlling

and eradicating invasive species.

Ecoregion

Areas of Concern and Conservation Actions

Colorado Plateaus are dominated by
sagebrush steppe and pifion-juniper woodlands.

Impact of industrial development, restoring suitable
flows and riverine and riparian habitat for SGCN,
and cheatgrass (Bromus tectorum) management.

Southern Rocky Mountains are dominated by
montane forests and support the most cold-
water streams.

Habitat loss and fragmentation from development,
insect and disease impacts on trees, and restoring
the natural role of fire in forests.

High Plains and Tablelands are dominated by
shortgrass prairie.

Balancing cost-effective livestock and crop
production with adequate habitat for SGCN, impacts
of industrial and renewable energy development,
and conserving and restoring aquatic and riparian
habitats, especially playas.

Chihuahuan Desert is dominated by desert and
semi-desert shrublands and grasslands.

Balancing cost-effective livestock and crop
production with SGCN habitat, impact of industrial
and renewable energy development, and
conserving and restoring aquatic and riparian
habitats.

Madrean Archipelago is dominated by desert
and semi-desert shrublands and grasslands and
supports unique Madrean forests and
woodlands.

Balancing cost-effective livestock and crop
production with adequate habitat for SGCN,
groundwater withdrawal, restoring the natural role of
fire, and effects of border enforcement activities.

Arizona/New Mexico Mountains are
dominated by conifer forests and woodlands.

Aquatic and riparian habitat conservation and
restoring the role of fire in forest ecosystems.

New Mexico’s SWAP catalogs the state of our knowledge about native wildlife, threats to their
habitats, and strategies to mitigate or manage those threats. Thus, the SWAP is comprehensive
in scope and strategic in nature. The issues addressed and the actions outlined in this SWAP
cross political, jurisdictional, and ecological boundaries. Commitment, coordination, and
communication among the diverse parties involved are critical to the collaborative conservation
success that the SWAP describes and aims to achieve.

The Department engaged the public through three presentations to the New Mexico State
Game Commission, two hybrid public meetings before which a draft list of SGCN was posted for
review and comment, and posting a final draft of the SWAP for public comment.

vii
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The Commission-approved SWAP was submitted to USFWS for review and approval on 30
September 2025. Once approved, the Department is eligible to receive SWG funds to
implement the SWAP through 2035.

viii
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Chapter 1: New Mexico State Wildlife Overview

BIODIVERSITY

New Mexico is the fifth largest state in the United States (US) and one of the five most
biologically diverse. Within its 315,194 km? (121,589 mi?), which span elevations of 867-4,013 m
(2,844 -13,161 ft), are hot and cold deserts; short and mid-grass prairies; oak (Quercus spp.)
and pifion (Pinus spp.) -juniper (Juniperus spp.) woodlands; pine (Pinus spp.), mixed-conifer,
and spruce (Picea spp.)-fir (Abies spp.) forests; and alpine tundra (Figure 4). Although relatively
arid, the state also supports a variety of aquatic environments including 6,914 km (4,296 mi) of
cold-water, and 6,560 km (4,076 mi) of warm-water, perennial streams, and 170 publicly
accessible lakes, reservoirs, and ponds (Figure 5). In total, New Mexico’s terrestrial and aquatic
ecosystems support 3,783 species of vascular plants (Allred and Ivey 2012) and nearly 6,000
species? of animals (https://bison-m.org/). Included among the animals are species, such as the
jaguar (Panthera onca arizonensis), with large ranges of which New Mexico is part of the
boundary. The jaguar’s historic breeding range extended from South America into southern New
Mexico. The state also hosts many narrowly endemic species with extremely small ranges.
These include the White Sands pupfish (Cyprinodon tularosa), whose entire range is in the
Tularosa Basin of south-central New Mexico.

CONSERVATION CHALLENGES

The Department is mandated to conserve, regulate, propagate, and protect wildlife and fish
within the State. This is a complex task considering the diversity of land stewards (Figure 1),
limited budgets, and the challenge of mitigating the influence of approximately 2.1 million New
Mexicans. Roughly 27% of these citizens reside in metropolitan Albuquerque and half reside in
10 cities, leaving most of the state relatively sparsely populated. In addition to resident New
Mexicans, millions of people visit the State each year, many of whom find wildlife and their
habitats positive components of the landscape. The presence of these visitors also influences
wildlife and their habitats. Although most human activity occurs in urban areas, wildlife still can
be adversely affected by these activities throughout the State, particularly through land uses
that degrade or eliminate wildlife habitat. As a result, some species populations may decline
enough to jeopardize their continued existence. If this happens, it could result in the species
being considered for listing as Threatened or Endangered through the New Mexico Wildlife
Conservation Act or federal Endangered Species Act. Land use and human activities within
designated critical habitat of federally listed species may be restricted. Because of this,
additional species listings, and subsequent actions to recover listed species, can become
controversial, contentious, and expensive.

As of early 2025, over 1,675 animal and plant taxa were listed as Threatened or Endangered in
the US under the federal Endangered Species Act and 14 were being considered as candidates

2 In this document, the term species refers to both species and sub-species.
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for listing in the US (https://ecos.fws.gov/ecp/report/species). These statistics certainly indicate
the need for an alternative adaptive management approach, one through which species can be
conserved at levels where listing and costly recovery actions are not needed.
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THE STATE AND TRIBAL WILDLIFE GRANTS PROGRAM

An alternative adaptive management approach for New Mexico’s wildlife came into existence in
2001 when Congress passed legislation creating the State Wildlife Grants (SWG) Program. This
program is a proactive, collaborative effort to provide guidance and assistance in conserving
species at population levels that ensure long-term persistence, thereby preventing the need for
federal species listing decisions. From 2002 to 2024, over $1.2 billion were allocated to states
for this purpose (https://www.fws.gov/program/state-wildlife-grants). These funds were
apportioned to states on the basis of state land area and population. Funds available to New
Mexico averaged about $1 million per year. Full participation by the Department in the SWG
Program and use of SWG funds to benefit Species of Greatest Conservation Need (SGCN)
began in October 2005 with completion of a Comprehensive Wildlife Conservation Strategy
(CWCS) and approval of that plan in 2006 by the US Fish and Wildlife Service (USFWS). That
participation continued following the submission of a revised State Wildlife Action Plan (SWAP)
for New Mexico in 2016 and approval by USFWS in 2017. The CWCS and 2017 SWAP
provided: (1) strategies that interested federal, Tribal, state, and local governments and private
entities could consider when planning their conservation efforts; (2) important insights about
long-term needs of New Mexico’s wildlife; (3) ecologically based, strategic approaches to
conservation that help maintain populations at sustainable levels; and (4) venues for public
engagement necessary to ensure involvement in, as well as acceptance and implementation of,
conservation strategies.

ACCOMPLISHMENTS

There have been many specific accomplishments as a result of guidance provided by the
SWAP from 2017 to 2024. Over $800,000 of $7.3 million of SWG funds allocated to the
Department (https://www.fws.gov/program/state-wildlife-grants) were matched with state funds
through the Department’s Share with Wildlife (SwW) program; 90% of those dollars funded
more than 30 research projects focused on SGCN and their habitats (https://bison-
m.org/ContractSearch.aspx). Projects, and rough federal funding levels, supported by SWG
funds matched with other state monies benefitted amphibians and reptiles (one ongoing
amphibian and reptile SGCN program management grant, $600,000), fish (one survey/research,
$100,000; three management/recovery, two of which are ongoing grants, $2,000,000), and
invertebrates (one ongoing aquatic invertebrate management/recovery grant, funds lumped with
an ongoing fish management/recovery grant). Also funded were two aquatic habitat-
improvement projects to benefit fish (Mimbres River and Rio Costilla drainages, $750,000) and
three aquatic habitat construction projects to benefit fish, including a fish passage structure
along the Pecos River, a fish barrier, and a refugia pond ($775,000); coordination of the SwWW
program ($200,000); development of species distribution models for 37 SGCN and focused
occurrence data compilation for 21 SGCN ($600,000); preparation and release of the New
Mexico SWAP website ($75,000; https://nmswap.org/); and review and revision of the 2017
SWAP ($1,000,000).
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Conservation Progress for the Western River Cooter

The western river cooter (Pseudemys gorzugi) is a turtle
found along the Pecos and Black Rivers in southeastern
New Mexico and is listed as Threatened by the
Department. Populations have declined in New Mexico
* due to stream dewatering, vegetation loss, and
. pollution, as well as direct mortality resulting from illegal
| recreational shooting (BISON-M 2024). From 2017-24,
SWG funds were used to support three years of surveys
for the western river cooter on the Black, Delaware, and
Pecos Rivers. These surveys initiated development of a
population model for this species (Mali and Duarte
2024), identified turtles in the process of nesting,
documented juvenile turtles (a sign of successful
reproduction), and documented a population of turtles approximately 80 km (50 mi) north of the previously
known northernmost edge of this species’ distribution. These findings contributed to the USFWS’s
determination that this species was not warranted for federal listing in 2022 (USFWS 2022b).

REQUIRED ELEMENTS OF THE PLAN

Each state is required to revise its SWAP at least once every 10 years. This 2025 SWAP for
New Mexico is the review and revision of the 2017 SWAP and addresses the following eight
elements required by the SWG Program:

1. the distribution and abundance of species of wildlife, including low and declining
populations as each state fish and wildlife agency deemed appropriate, that are
indicative of the diversity and health of wildlife of the State (in subsequent discussions,
these species were referred to as SGCN);

2. the location and relative condition of key habitats and community types essential to the
conservation of each state’s SGCN;

3. the problems which may adversely affect SGCN or their habitats, and priority research
and surveys needed to identify factors which may assist in restoration and improved
conservation of SGCN and their habitats;

4. the actions necessary to conserve SGCN and their habitats and establish priorities for
implementing such conservation actions;

5. the provisions for periodic monitoring of SGCN and their habitats, for monitoring the

effectiveness of conservation actions, and for adapting conservation actions as

appropriate to respond to new information or changing conditions;

each state’s provisions to review its SWAP at intervals not to exceed 10 years;

7. each state’s provisions for coordination during the development, implementation, review,
and revision of its SWAP with Federal, State, and local agencies and Indian Tribes that
manage significant areas of land or water within the State, or administer programs that
significantly affect the conservation of species or their habitats; and

8. each state’s provisions to ensure public participation in the development, revision, and
implementation of its SWAP.

o
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SWAP DEVELOPMENT PROCESS

Twenty-nine Pueblos, Tribes, and Nations were invited to consult on the 2025 SWAP in May
2023 (Appendix A). One Nation and one Pueblo requested in-person meetings, and a new
section focused on Tribal wildlife management in New Mexico was developed for the SWAP
based on these conversations (see Chapter 2). Thirty-three unique state and federal agencies,
universities, non-profits, and other entities were invited from September through November
2023 to join a Core Team that directly contributed to developing the 2025 SWAP (Appendix B).
Fifty individuals were consistently invited to Core Team meetings and 45 attended at least one
of the five Core Team meetings that took place between December 2023 and February 2025.
Agencies and universities represented on the Core Team included: US Army Corps of
Engineers; US Bureau of Land Management; US Bureau of Reclamation; US Department of
Energy; US National Park Service; US Forest Service; USFWS; New Mexico Highlands
University; New Mexico State University; New Mexico Tech; University of New Mexico; Western
New Mexico University; Interstate Stream Commission; New Mexico Department of Energy,
Minerals, and Natural Resources; New Mexico Environment Department; and New Mexico State
Land Office.

Data gathering for the SWAP began in August 2023, when the Department and staff at Natural
History New Mexico (NHNM) began reviewing and revising the criteria and process for selecting
SGCN. The Department and NHNM crosswalked between selection criteria and information
available on just over 7,000 species in the Biota Information System of New Mexico (BISON-M;
https://bison-m.org/), 1,653 of which are found in New Mexico and are within the non-insect
taxonomic categories for which the Department has management authority (mammals, birds,
reptiles, fish, amphibians, molluscs, and crustaceans) or are pollinating insects (bees, beetles,
butterflies, flies, and moths). They used a complex database query to generate an initial list of
500 potential non-insect SGCN for review by internal Department staff. Following this internal
review, the Core Team evaluated the draft list of 406 non-insect SGCN and taxon experts
outside the Core Team (see Acknowledgements section) were invited to review the draft list of
102 terrestrial molluscs. In June 2024, a draft list of 86 pollinating insect SGCN was sent to the
Core Team to review and a draft list of 499 SGCN, including pollinating insects, was posted for
public comment, along with a description of SGCN selection criteria and categories. Thirty-three
individuals attended one of the two hybrid public meetings held in July 2024, one each in
Albuquerque and Las Cruces, and the Department received a total of 25 written comments
during the public comment period. Public meeting attendees and individuals submitting written
comments represented 23 organizations (Appendix C). The SGCN list was considered final at
505 species in October 2024.

The Department informed the New Mexico State Game Commission (Commission) and public
about progress and direction of the SWAP in August 2023 and 2024.. The purpose of these
presentations was to explain the background and process for reviewing and revising the SWAP
and provide an overview of the draft SGCN list. A completed draft was made available for public
comment from 8 May through 9 June 2025. The draft was revised based on the comments
received (Appendix D) and then presented to the Commission for approval on XX 2025.

The Commission requested XX.
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The Department submitted the final Commission-approved SWAP to USFWS for review and
approval on 30 September 2025. Once approved, the SWAP ensures that the Department is
eligible to receive available SWG funds through 2035. Underlying these efforts will be continued
assessment of SGCN and adaptation of actions to address evolving conservation challenges.
The Department commits to revising the SWAP by 2035 as per SWG Program requirements.

SUMMARY OF CHANGES FROM THE 2017 SWAP

- - - - - - |
The 2025 SWAP represents a substantive update from the 2017 SWAP, though the general
structure of the 2017 SWAP remains largely unmodified. The significant changes from the 2017
to 2025 versions of the SWAP are described in Table 1 below.
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Table 1. Summary of changes from the 2017 to the 2025 State Wildlife Action Plan (SWAP) for New Mexico.

30 September 2025

Subject

2017 State Wildlife Action Plan

2025 State Wildlife Action Plan

For More
Information See:

Action necessary to
conserve Species
of Greatest
Conservation Need
(SGCN) and their
habitats

Climate Change
and Severe
Weather

Conservation
Opportunity Areas
(COAs)

Habitats

Actions determined for each “Threat”
category as defined by Salafsky et al.
(2008) with updates from the International
Union for the Conservation of Nature and
Conservation Measures Partnership
(IUCN 2016).

Discussed in a separate chapter,
including analyses of the potential
impacts of climate change on two SGCN.

Analyses identified 16 areas across the
State that provide superior potential for
the conservation of SGCN.

All macrogroups from US National
Vegetation Classification System
(USNVC) for the State of New Mexico
considered.

Threats guiding conservation actions
updated to reflect version 3.3 of the
International Union for the Conservation
of Nature and Conservation Measures
Partnership threat descriptions (IUCN
2022). Conservation actions expanded
and updated to reflect current best
management practices with a special
focus on actions that address climate
change and multiple threats.

Climate Change Vulnerability Index
analysis completed for 295 vertebrate
SGCN and climate change chapter
updated to reflect more recent
information, including on climate refugia.

The original 16 COAs and their SGCN
associations were updated, including
additions and removals of some COAs;
new total is 30. A total of 2,344 Riparian
COAs were newly identified to inform
conservation and restoration of these
biodiverse habitats across the State.

Macrogroup names, descriptions, and
acreages per ecoregion updated to reflect
the latest version (3.0) of the USNVC
(https://usnvc.org/). Aquatic habitat maps
updated.

Chapter 3 (Pages
90-92), Chapters 5-
10 (Threats and
Conservation
Actions Sections)

Chapter 4,
Appendix F

Chapter 3 (Pages
93-100), Chapters
5-10 (Conservation
Opportunity Areas
Sections),
Appendix G

Chapter 2 (Pages
37-51), Chapters 5-
10 (Terrestrial and
Aquatic Habitat
Maps and Habitat
Descriptions
Sections)
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30 September 2025

Subject

2017 State Wildlife Action Plan 2025 State Wildlife Action Plan

For More
Information See:

Problems which
may adversely
affect SGCN or
their habitats

SGCN

SGCN Categories

Framework followed Salafsky et al. (2008)
with updates from the International Union
for the Conservation of Nature and
Conservation Measures Partnership
(IUCN 2016); termed “Threats”.

Threats descriptions updated to reflect
IUCN (2022), and more recent
information added across all threat
categories, especially regarding emerging
and increasingly impactful threats. Query
run in the Biota Information System of
New Mexico (https://bison-m.org/) to
update species x threat associations.

235 species, no insects included. 505 species; 14 species removed from
2017 SWAP list, 284 added; pollinating

insects added.

SGCN assigned to one of five categories. SGCN assigned to one of four categories.

Chapter 3 (Pages
52-89), Chapters 5-
10 (Threats and
Conservation
Actions Sections),
Appendix E

Chapter 2,
Chapters 5-10
(Species of
Greatest
Conservation Need
[SGCN] and Their
Habitats Sections)

Chapter 2 (Pages
14-17), Chapters 5-
10 (Species of
Greatest
Conservation Need
[SGCN] and Their
Habitats Sections)

New Mexico State Wildlife Overview
Page 9


https://bison-m.org/

State Wildlife Action Plan for New Mexico 30 September 2025

ROADMAP TO THE ELEMENTS

The 2025 SWAP addresses the eight required elements using both species- and habitat-based
approaches. This section summarizes where information on each of the eight required elements
can be found (Table 2). Information on relationships between species and their habitats is
provided in the ecoregion chapters (Table 15, Table 19, Table 23, Table 27, Table 31, Table
35).

Table 2. Roadmap to the eight required elements of the 2025 State Wildlife Action Plan (SWAP) for New
Mexico.

Element and sub-element Location

1. Select species indicative of diversity and health of wildlife of the State.

Chapter 2 (Pages 13-31),
Chapters 5-10 (Species of
Greatest Conservation Need
[SGCN] and Their Habitats
Sections), Chapter 11 (Pages
444-472)

Chapter 2 (Pages 13-31),
Chapters 5-10 (Species of
B. Provide information on abundance and Greatest Conservation Need
distribution for species in all major groups. [SGCN] and Their Habitats
Sections), Chapter 13 (Pages
484-485), Appendices E, G

Chapter 2 (Pages 13-31),
Chapters 5-10 (Species of

A. Cite sources on abundance and distribution.

C. Identify low and declining populations. Greatest Conservation Need
[SGCN] and Their Habitats
Sections)

D. Consideration of all major groups of wildlife Chapter 2 (Pages 13-31)

E. Describe process for identifying Species of
Greatest Conservation Need (SGCN).

2. Describe location and relative condition of key habitats essential to SGCN.

Chapter 2 (Pages 37-39, 47,
51)

Chapter 2 (Pages 40-46, 48-
50), Chapters 5-10 (Terrestrial

Chapter 2 (Pages 13-18)

A. Explain level of detail.

B. Describe key habitats and conditions well Habitat Types Tables, Aquatic
enough to prescribe conservation actions. and Terrestrial Habitat Maps,
and Habitat Description
Sections)

3. Determine problems which may adversely affect SGCN or their habitats and survey
efforts needed to facilitate species and habitat restoration and conservation.

A. Cite sources of information on threats. Chapter 3 (Pages 52-89),
Chapter 4, Appendices E, F

New Mexico State Wildlife Overview
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30 September 2025

Element and sub-element

Location

. Describe threats well enough to develop focused

conservation actions.

. Consider all threats relevant to species and
habitats of the State.

. Identify efforts to obtain needed information if
current data are insufficient to describe threats.

. Describe priority research, survey needs, and
resulting products well enough to develop
projects.

4. Determine and prioritize actions necessary to conserve

A. Identify how conservation actions address

threats to SGCN and their habitats.

. Describe conservation actions sufficiently to
guide implementation of actions.

. Link conservation actions to objectives and
indicators that will facilitate monitoring and
performance measurement.

. Describe conservation actions that federal
agencies or regional, national, or international
partners could address.

. Identify research or survey needs to obtain
sufficient information for conservation action
development.

. Prioritize conservation actions.

Chapter 3 (Pages 52-89),
Chapter 4, Chapters 5-10
(Threats and Conservation
Actions Sections), Appendices
E,F

Chapter 3 (Pages 52-89),
Chapter 4, Chapters 5-10
(Threats and Conservation
Actions Sections), Appendices
E,F

Chapter 11 (Pages 441-474)

Chapters 5-10 (Threats and
Conservation Actions
Sections), Chapter 11,
Appendix E

SGCN and their habitats.

Chapter 3 (Pages 90-92),
Chapters 5-10 (Threats and
Conservation Actions
Sections), Appendix E

Chapter 3 (Pages 90-92, 97-
100), Chapters 5-10 (Threats
and Conservation Actions
Sections)

Chapter 3 (Pages 90-92),
Chapters 5-10 (Threats and
Conservation Actions
Sections), Chapter 11 (Pages
444-472), Appendix E

Chapter 3 (Pages 90-92),
Chapters 5-10 (Threats and
Conservation Actions
Sections), Chapter 13 (Pages
482-488)

Chapter 3 (Pages 90-92),
Chapters 5-10 (Threats and
Conservation Actions
Sections), Chapter 11,
Appendix E

Chapter 3 (Pages 90-100),
Chapters 5-10 (Threats and
Conservation Actions and
Conservation Opportunity
Areas Sections)
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Element and sub-element Location

5. Plans to monitor SGCN and their habitats, the effectiveness of conservation actions,
and adapt conservation actions to respond to new information or changing conditions.

A. Describe plans for monitoring SGCN and their

habitats. Chapter 11

B. Describe how conservation action outcomes will  Chapter 11 (Page 440, 473-
be monitored. 474)

C. Explain where and why monitoring is not Chapter 11
appropriate, necessary, or possible.

D. Plan monitoring for one of several levels: Chapter 11 (Pages 438-440,
individual species, guilds, or natural 442-474)
communities.

E. Explain how monitoring utilizes or builds on Chapter 11 (Pages 439-474)
existing systems or explain how information will
be obtained to determine the effectiveness of
conservation actions.

F. Consider appropriate geographic scale for Chapter 11, Chapter 13 (Pages
monitoring species/species group status and 482-488)

effectiveness of conservation actions.

G. Allow for the evaluation of conservation actions  Chapter 11 (Pages 440-441)
and implementation of new actions as needed.

6. Describe procedures to review the SWAP at intervals not to exceed 10 years.

A. Describe process to review the SWAP within 10
years.

7. Describe plans to coordinate development, implementation, review, and revision of the
SWAP with federal, state, and local agencies and Indian Tribes that manage significant
land and water or administer programs that significantly affect the conservation of SGCN
and their habitats.

A. Describe efforts to coordinate with and involve Chapter 1 (Pages 6-7), Chapter
federal, state, and local agencies and Tribes in 12, Chapter 13 (Pages 482-
development of the SWAP. 483, 489), Appendices A, B

B. Describe continued coordination with agencies Chapters 12-13
and Tribes in implementation, review, and
revision of the SWAP.

8. Describe public participation in the development, revision, and implementation of the
SWAP.

Chapter 12 (Pages 475-476)

A. Describe efforts to involve the public in Chapter 1 (Pages 6-7), Chapter
development of the SWAP. 12, Appendices C, D

B. Describe public involvement in implementation Chapter 1 (Pages 4, 6-7),
and revision of the SWAP. Chapter 12, Appendices C, D

New Mexico State Wildlife Overview
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Chapter 2: Species of Greatest Conservation

Need, Ecoregions, and Habitats

SPECIES OF GREATEST CONSERVATION NEED sSGCNz

Species considered for inclusion as SGCN had to be verified as being present within, or not
confirmed as extirpated from, the state (determined using distribution information in the Biota
Information System of New Mexico [BISON-M]; https://bison-m.org/ and NatureServe Explorer
https://explorer.natureserve.org/Search) and meet at least one of the following conditions:

Climate Change Vulnerability: Species that are less likely to be able to acclimate to
changing climate conditions.

Decline: Species that either are currently experiencing or have historically experienced
a substantial long-term decline in habitat or numbers.

Disjunct: Species that have populations geographically isolated from other populations
of the same species and are thereby disproportionately susceptible to local decline or
extirpation.

Endemic: Species that are limited to New Mexico.

Keystone: Species that are of demonstrable importance for ecosystem function (Cottee-
Jones and Whittaker 2012). These species may contribute more to the conservation of
biological diversity, through their impacts on other species, than expected based on their
relative abundance, and their removal is likely to lead to a reduction in species diversity
or change in community structure or dynamics.

Vulnerable: Species for which some aspect of their life history and ecology makes them
disproportionately susceptible to decline within the next 10 years. Factors include, but
are not limited to, concentration to small areas during migration or hibernation; low
reproductive rates; susceptibility to disease, habitat loss, wildfire, and anthropogenic
overexploitation.

All SGCN had to meet the following criterion:

Core Range: New Mexico represents a substantive portion of the species’ range; the
species is found in multiple counties in New Mexico or, if it is only found in one county at
the edge of the state, New Mexico still represents approximately 10% or more of the
species’ range. Also excludes species found in one or two counties on the border with
Arizona or Texas for which Arizona or Texas populations, respectively, are stable.

Some species met at least one of the above conditions but were not considered as SGCN
because (1) they are rarely present in the state; (2) they were introduced to New Mexico (i.e.,
not part of the state’s native fauna); (3) they are legally harvestable with statutory protection as
game animals or sport fish (EXCEPTIONS are species that are also designated as Threatened
or Endangered at the state or federal level, have limited distribution in New Mexico, or are
keystone species); (4) they are common or abundant across their distribution, or widespread, in
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New Mexico; (5) they have a stable population, expanding distribution, or there are no known
threats to the species; (6) their taxonomy is questionable; (7) they do not breed or winter in the
state or are vagrants (relevant for migratory species only); or (8) they are non-pollinating insects
(EXCEPTIONS: the Department focused on pollinating insects in recognition of their important
ecological role and typically better known status compared to other insects, thus specific
species in the following four orders of insects identified as containing pollinators have been
included as SGCN: Coleoptera, Diptera, Hymenoptera, Lepidoptera [Wardhaugh 2015]). SGCN
selection and exclusion criteria were crosswalked to information available in BISON-M and a
query was developed to capture species in BISON-M responsive to the criteria. The resulting list
was thoroughly reviewed by Department biologists and members of the State Wildlife Action
Plan (SWAP) for New Mexico Core Team and appropriate revisions were made. Species were
grouped into four categories once they were selected as SGCN to reflect current conservation
activities and guide future conservation actions implemented to benefit these species (Table 3).

Species of Greatest Conservation Need, Ecoregions, and Habitats
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Table 3. Categories of Species of Greatest Conservation Need (SGCN).3

SGCN Categories
Current Focal Species (F)

These are species for which, based on their status, population trends, or other factors, the
Department is currently either implementing conservation actions (including active monitoring)
or anticipating the need for conservation work in the next 10 years. This may include species
that are Proposed or Candidates for listing as Threatened or Endangered under the
Endangered Species Act (ESA) or for which there is a potential that the species may be
uplisted from Threatened to Endangered or, conversely, downlisted. Implementing
conservation actions for these species may preclude the need for federal listing or uplisting or
may support downlisting. The Department recognizes the importance of species in other
SGCN categories and will shift focus to these species as new information and opportunities
arise.

Conservation Impact Species (l)

This category includes species where conservation action taken in New Mexico is likely to
have a substantive, positive outcome for the species or their associated ecosystems (e.qg.,
actions focused on keystone species). This may include endemic/geographically restricted
species and habitat specialists that utilize specific patches of habitat that are either narrowly
distributed or highly disjunct (e.g., vertical cliffs, river/arroyo banks, waterfalls, talus slopes,
established burrows/cavities). Conservation of specific habitats may be especially beneficial
for these species. This category may also include species that are impacted by threats that
can be more readily addressed (e.g., removal of an invasive species that is not yet well
established, implementation of a conservation easement in an area containing important
habitat features). It may also include resident species that carry out their full life cycle in New
Mexico and are therefore less subject to threats experienced in other states or countries.

Data Needs Species (D)
This category includes species for which the primary conservation need is to obtain additional

biological data and information. More data are needed to understand the current status and
ecology of these species within New Mexico and/or range wide and identify specific
conservation needs and actions. Implementing new, or updating outdated, survey or
monitoring efforts will be especially beneficial for these species. The Department will re-
evaluate the appropriateness of Data Needs Species remaining in this category and on the
SGCN list as new information becomes available.

Limited Conservation Opportunity Species (L)
These species are of documented conservation need but the potential for conservation

actions taken in New Mexico to have a substantive impact on a species’ conservation status

3 Species that are state or federally listed as Threatened or Endangered may fall in any category.
Reference to listing status in any category description is not intended to limit that category to species with
a particular listing status.
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range wide is limited. This category may include species that are of conservation concern
(e.g., they have been listed as Threatened or Endangered under the ESA or at the state level)
and occur in New Mexico but most individuals or breeding populations are in other states or
countries or the species is in New Mexico for a limited portion of their annual cycle. It may
also include species for which substantive resources and protections may already be
available in other states or at the federal level, reducing the need for use of State Wildlife
Grant funds for these species in New Mexico. Also included are species where public
agencies face access or other logistical issues or where the primary threats may be harder to
address locally (e.g., climate change impacts not thoroughly addressed with local adaptation
actions). Coordination with other states or countries on regional conservation activities may
be the most impactful action to take for these species.

A total of 505 species were selected to be SGCN for the 2025 SWAP (Table 4, Table 5). As of
2025, the Department has no regulatory authority for implementing conservation or
management actions for non-crustacean arthropods but recognizes the important ecological role
of pollinating insects. Additionally, the Department will gain this regulatory authority in 2026
(NMS 2025). Thus, pollinating insects were considered in the SGCN selection process; this
2025 SWAP represents a statewide plan intended to inform conservation actions taken not only
by the Department, but also by its many partners in conservation work to benefit SGCN.
Fourteen species identified as SGCN in the 2017 SWAP were removed from the list and 284
other species were added (Table 4). Many of the additions to the 2025 list of SGCN were
pollinating insects (non-crustacean arthropods not included in the 2017 SWAP) and birds, which
also represent the most diverse taxonomic group evaluated in the 2025 SWAP revision and a
group for which substantive new information on conservation status has become available since
2017. Fish (59%) and amphibians (20%) contained the highest proportions of their SGCN in
category F (i.e., species currently, or anticipated to be, the focus of conservation action by the
Department). All pollinating beetles and flies and the majority of crustaceans (84%), pollinating
bees (65%), and amphibians (56%) known (based on data in BISON-M as of October 2024) to
occur in New Mexico are identified as SGCN. Conversely, only 13% of pollinating moths and
butterflies, 32% of mammals, and 33% of reptiles in New Mexico are SGCN. Overall, 33% of all
known New Mexico vertebrates, molluscs, crustaceans, and pollinating insects (i.e., 505 of
1,521 total species; total as of October 2024) were designated as SGCN. The 2025 SGCN
represent 8% of all animal species known to occur in New Mexico (i.e., 505 of 5,967 total
species; total as of October 2024).

The Department does not have authority to conserve or manage plants. Plant species in need of
conservation are identified and listed as endangered by the Endangered Plant Program at the
New Mexico Energy, Minerals, and Natural Resources Department
(https://www.emnrd.nm.gov/sfd/rare-plants/). As of 2024, New Mexico has 46 such State-
Endangered species. New Mexico also supports 235 rare and Endangered plants as described
in the New Mexico Rare Plant Conservation Strategy (NMRPCS;
https://www.emnrd.nm.gov/sfd/new-mexico-rare-plant-conservation-strategy/). Entities
implementing conservation actions to benefit animal SGCN identified in this SWAP are
encouraged to also consider including any local state-endangered or NMRPCS species in their
project design. Conservation activities beneficial for plants are outlined in the NMRPCS.

Species of Greatest Conservation Need, Ecoregions, and Habitats
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Table 4. Taxonomic distribution of Species of Greatest Conservation Need (SGCN) by conservation

category.
Taxon ategory® | ¢ | D L Total®
Amphibians 7 2 15 (+1, -0)
Bees 4 25 31 (+31, -0)
Beetles 1 1 2 (+2,-0)
Birds 16 7 94 28 145 (+77, -4)
Crustaceans 0 29 0 31 (+5, -4)
Fish 23 7 8 39 (+10, -0)
Flies 1 8 0 9 (49, -0)
Mammals 12 8 33 4 57 (+34, -1)
Molluscs 3 75 0 85 (+43, -4)
ot and 0 37 11 4 52 (+52, -0)
Reptiles 4 5 23 7 39 (+20, -1)
Total 67 80 302 56 505 (+284, -14)

4 Category abbreviations are: F = Current Focal Species, | = Conservation Impact Species, D = Data

Needs Species, L = Limited Conservation Opportunity Species.

5 Numbers in parentheses represent additions and removals compared to the list of SGCN in the 2017
State Wildlife Action Plan.

Species of Greatest Conservation Need, Ecoregions, and Habitats
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Table 5. Taxon, common, and scientific names for Species of Greatest Conservation Need.®

Taxon Common Name’ Scientific Name

Amphibians Arizona Toad Anaxyrus microscaphus
microscaphus

Amphibians Arizona Treefrog Dryophytes wrightorum

Amphibians Barking Frog Craugastor augusti latrans

Amphibians Blanchard's Cricket Frog* Acris blanchardi

Amphibians Boreal Chorus Frog Pseudacris maculata

Amphibians Boreal Toad Anaxyrus boreas boreas

Amphibians Chiricahua Leopard Frog Lithobates chiricahuensis

Amphibians Jemez Mountains Salamander Plethodon neomexicanus

Amphibians Lowland Leopard Frog Lithobates yavapaiensis

Amphibians Northern Leopard Frog Lithobates pipiens

Amphibians Plains Leopard Frog Lithobates blairi

Amphibians Rio Grande Leopard Frog Lithobates berlandieri

Amphibians Sacramento Mountain Salamander Aneides hardii

Amphibians Sonoran Desert Toad Incilius alvarius

Amphibians Western Narrow-mouthed Toad Gastrophryne olivacea

Bees Andrenid Bee* Macrotera magniceps

Bees Andrenid Bee* Perdita biparticeps

Bees Andrenid Bee* Perdita claripennis

Bees Andrenid Bee* Perdita geminata

Bees Andrenid Bee* Perdita grandiceps

Bees Andrenid Bee* Perdita maculipes

Bees Andrenid Bee* Perdita senecionis

Bees Andrenid Bee* Perdita tarda

Bees Austin’s Fairy Bee* Perdita austini

Bees Bare Fairy Bee* Perdita aperta

Bees Beloved Fairy Bee* Perdita cara

Bees Brave Digger Bee* Anthophora vallorum

Bees Chihuahuan Desert Digger Bee* Anthophora chihuahua

Bees Cockerell's Bumble Bee* Bombus cockerelli

Bees Dakota Leaf-cutter Bee* Megachile dakotensis

8 For full details on information triggering each species’ inclusion on the Species of Greatest Conservation
Need (SGCN) list, see this spreadsheet: https://bison-
m.org/Documents/50759 BISONM_ Codes Per SGCN_Criterion_v5.xlsx. Abbreviations include:

Categories: F = Current Focal Species, | = Conservation Impact Species, D = Data Needs Species, L =
Limited Conservation Opportunity Species. Criteria: C = Climate Change Vulnerability; De = Decline; Di=
Disjunct; E = Endemic; K = Keystone; V = Vulnerable.
7 Species that are new to the SGCN list for the 2025 State Wildlife Action Plan are marked with an *.
Hyperlinks are to species booklets for each SGCN in the Biota Information System of New Mexico
(https://bison-m.org/). Species booklets provide currently available information regarding species’

abundance and distribution in New Mexico.
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Taxon Common Name’ Scientific Name

Bees Half-scarlet Fairy Bee* Perdita semicrocea

Bees Melittid Bee* Hesperapis trochanterata

Bees Mighty L eaf-cutter Bee* Megachile fortis

Bees Mimbres Miner Bee* Andrena mimbresensis

Bees Morrison's Bumble Bee* Bombus morrisoni

Bees Neff's Miner Bee* Andrena neffi

Bees Sand Dune Wool-carder Bee* Anthidium rodecki

Bees Southern Plains Bumble Bee* Bombus fraternus

Bees Southwest Leaf-cutter Bee* Megachile melanderi

Bees Sweat Bee* Conanthalictus conanthi

Bees Thirsty Plasterer Bee* Colletes aridus

Bees Triton Fairy Bee* Perdita trinotata

Bees Volger’s Mining Bee* Andrena vogleri

Bees Watson’s Mason Bee* Osmia watsoni

Bees Western Bumble Bee* Bombus occidentalis

Bees White Sands Sweat Bee* Lasioglossum argammon

Beetles Anthony Blister Beetle* Lytta mirifica

Beetles Wood's Jewel Beetle* Chrysina woodi

Birds Abert's Towhee Melozone aberti aberti

Birds American Bittern Botaurus lentiginosus

Birds American Dipper* Cinclus mexicanus unicolor

Birds American Kestrel* Falco sparverius sparverius

Birds American Pipit* Anthus rubescens

Birds American Tree Sparrow* Spizelloides arborea ochracea

Birds Aplomado Falcon Falco femoralis septentrionalis

Birds Arizona Grasshopper Sparrow Ammodramus savannarum
ammolegus

Birds Arizona Woodpecker* Dryobates arizonae

Birds Baird's Sparrow Centronyx bairdii

Birds Bald Eagle Haliaeetus leucocephalus

Birds Band-tailed Pigeon* Patagioenas fasciata

Birds Bank Swallow Riparia riparia riparia

Birds Bell's Vireo Vireo bellii

Birds Bendire's Thrasher Toxostoma bendirei

Birds Bewick's Wren* Thryomanes bewickKii

Birds Black Rosy-Finch* Leucosticte atrata

Birds Black Swift Cypseloides niger

Birds Black-billed Magpie* Pica hudsonia

Birds Black-chinned Sparrow Spizella atrogularis evura

Birds Black-headed Grosbeak* Pheucticus melanocephalus

Birds Black-throated Gray Warbler Setophaga nigrescens

Birds Black-throated Sparrow* Amphispiza bilineata

Species of Greatest Conservation Need, Ecoregions, and Habitats
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Taxon Common Name’ Scientific Name

Birds Boreal Owl Aegolius funereus

Birds Brewer's Sparrow”* Spizella breweri

Birds Broad-billed Hummingbird Cynanthus latirostris magicus

Birds Broad-tailed Hummingbird* Selasphorus platycercus
platycercus

Birds Brown Pelican® Pelecanus occidentalis
carolinensis

Birds Brown-capped Rosy-Finch Leucosticte australis

Birds Buff-breasted Flycatcher* Empidonax fulvifrons pygmaeus

Birds Bullock's Oriole* Icterus bullockii

Birds Burrowing Owl Athene cunicularia hypugaea

Birds Cactus Wren* Campylorhynchus brunneicapillus
couesi

Birds Canyon Towhee* Melozone fusca

Birds Canyon Wren* Catherpes mexicanus conspersus

Birds Cassin's Finch Haemorhous cassinii

Birds Cassin's Kingbird* Tyrannus vociferans vociferans

Birds Cassin's Sparrow Peucaea cassinii

Birds Chestnut-collared Longspur Calcarius ornatus

Birds Chihuahuan Meadowlark* Sturnella lilianae

Birds Chihuahuan Raven* Corvus cryptoleucus

Birds Chipping Sparrow™ Spizella passerina arizonae

Birds Clark's Grebe Aechmophorus clarkii

Birds Clark's Nutcracker Nucifraga columbiana

Birds Cliff Swallow* Petrochelidon pyrrhonota

Birds Common Black Hawk Buteogallus anthracinus
anthracinus

Birds Common Ground Dove Columbina passerina pallescens

Birds Common Nighthawk Chordeiles minor

Birds Costa's Hummingbird Calypte costae

Birds Eastern Bluebird* Sialia sialis

Birds Elegant Trogon Trogon elegans canescens

Birds EIf Owl Micrathene whitneyi whitneyi

Birds Evening Grosbeak Coccothraustes vespertinus

Birds Ferruginous Hawk* Buteo regalis

Birds Field Sparrow* Spizella pusilla arenacea

Birds Flammulated Owl Psiloscops flammeolus

Birds Gila Woodpecker Melanerpes uropyagialis uropygialis

Birds Golden Eagle* Aquila chrysaetos canadensis

Birds Grace's Warbler Setophaga graciae

Birds Grasshopper Sparrow* Ammodramus savannarum
perpallidus

Birds Gray Vireo Vireo vicinior
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Taxon Common Name’ Scientific Name

Birds Gray-crowned Rosy-Finch* Leucosticte tephrocotis

Birds Greater Pewee* Contopus pertinax pallidiventris
Birds Greater Yellowlegs* Tringa melanoleuca

Birds Green-tailed Towhee* Pipilo chlorurus

Birds Harris's Hawk* Parabuteo unicinctus harrisi
Birds Horned Lark* Eremophila alpestris

Birds Juniper Titmouse Baeolophus ridgwayi

Birds Killdeer* Charadrius vociferus vociferus
Birds Lapland Longspur* Calcarius lapponicus alascensis
Birds Lark Bunting* Calamospiza melanocorys
Birds Lark Sparrow* Chondestes grammacus strigatus
Birds Lazuli Bunting* Passerina amoena

Birds Least Tern Sternula antillarum athalassos
Birds Lesser Prairie-Chicken Tympanuchus pallidicinctus
Birds Lewis's Woodpecker Melanerpes lewis

Birds Loggerhead Shrike Lanius ludovicianus

Birds Long-billed Curlew Numenius americanus americanus
Birds Long-billed Dowitcher* Limnodromus scolopaceus
Birds Long-eared Owl* Asio otus

Birds Lucifer Hummingbird Calothorax lucifer

Birds Lucy's Warbler Leiothlypis luciae

Birds Mexican Chickadee* Poecile sclateri eidos

Birds Mexican Spotted Owl Strix occidentalis lucida

Birds Mexican Whip-poor-will Antrostomus arizonae arizonae
Birds Mountain Bluebird Sialia currucoides

Birds Mountain Chickadee* Poecile gambeli gambeli

Birds Mountain Plover Charadrius montanus

Birds Neotropic Cormorant Phalacrocorax brasilianus

Birds Northern Beardless-Tyrannulet Camptostoma imberbe ridgwayi
Birds Northern Harrier* Circus hudsonius

Birds Northern Rough-winged Swallow* Stelgidopteryx serripennis

Birds Olive Warbler* Peucedramus taeniatus arizonae
Birds Olive-sided Flycatcher Contopus cooperi

Birds Peregrine Falcon Falco peregrinus

Birds Phainopepla* Phainopepla nitens lepida

Birds Pine Grosbeak* Pinicola enucleator montana
Birds Pine Siskin* Spinus pinus

Birds Pinyon Jay Gymnorhinus cyanocephalus
Birds Piping Plover* Charadrius melodus circumcinctus
Birds Plumbeous Vireo* Vireo plumbeus

Birds Prairie Falcon* Falco mexicanus
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Taxon Common Name’ Scientific Name

Birds Purple Martin* Progne subis

Birds Pygmy Nuthatch Sitta pygmaea melanotis

Birds Pyrrhuloxia* Cardinalis sinuatus sinuatus

Birds Red-faced Warbler Cardellina rubrifrons

Birds Red-headed Woodpecker Melanerpes erythrocephalus
caurinus

Birds Red-naped Sapsucker* Sphyrapicus nuchalis

Birds Rock Wren* Salpinctes obsoletus obsoletus

Birds Sage Thrasher* Oreoscoptes montanus

Birds Sagebrush Sparrow Artemisiospiza nevadensis

Birds Savannah Sparrow™ Passerculus sandwichensis

Birds Scott's Oriole* Icterus parisorum

Birds Short-eared Owl* Asio flammeus flammeus

Birds Snowy Plover Charadrius nivosus

Birds Southwestern Willow Flycatcher Empidonax traillii extimus

Birds Spotted Sandpiper* Actitis macularius

Birds Spotted Towhee* Pipilo maculatus

Birds Sprague's Pipit Anthus spragueii

Birds Steller's Jay* Cyanocitta stelleri macrolopha

Birds Thick-billed Kingbird Tyrannus crassirostris

Birds Thick-billed Longspur Rhynchophanes mccownii

Birds Varied Bunting Passerina versicolor

Birds Verdin* Auriparus flaviceps ornatus

Birds Vesper Sparrow Pooecetes gramineus

Birds Violet-crowned Hummingbird Leucolia violiceps ellioti

Birds Violet-green Swallow* Tachycineta thalassina lepida

Birds Virginia's Warbler Leiothlypis virginiae

Birds Western Bluebird Sialia mexicana bairdi

Birds Western Grebe* Aechmophorus occidentalis

Birds Western Kingbird* Tyrannus verticalis

Birds Western Meadowlark* Sturnella neglecta

Birds Western Sandpiper*® Calidris mauri

Birds Western Wood Pewee* Contopus sordidulus

Birds Whiskered Screech-Owl Megascops trichopsis asperus

Birds White-eared Hummingbird* Basilinna leucotis borealis

Birds White-tailed Ptarmigan Lagopus leucura altipetens

Birds White-throated Swift* Aeronautes saxatalis saxatalis

Birds Williamson's Sapsucker Sphyrapicus thyroideus nataliae

Birds Wilson's Warbler* Cardellina pusilla

Birds Woodhouse's Scrub Jay* Aphelocoma woodhouseii

Birds Yellow-billed Cuckoo* Coccyzus americanus americanus

Birds Yellow-billed Cuckoo Coccyzus americanus occidentalis
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Birds Yellow-eyed Junco Junco phaeonotus palliatus
Birds Yellow-headed Blackbird* Xanthocephalus xanthocephalus
Crustaceans Alkali Fairy Shrimp Branchinecta mackini
Crustaceans Beavertail Fairy Shrimp Thamnocephalus platyurus
Crustaceans BLNWR cryptic species Amphipod Gammarus sp.
Crustaceans Bowman's Fairy Shrimp Streptocephalus thomasbowmani
Crustaceans Brine Shrimp Artemia franciscana
Crustaceans Clam Shrimp Eulimnadia follisimilis
Crustaceans Colorado Fairy Shrimp Branchinecta coloradensis
Crustaceans Conchas Crayfish Faxonius deanae
Crustaceans Cylindrical Cyst Clam Shrimp Eulimnadia cylindrova
Crustaceans Desert Fairy Shrimp* Streptocephalus dorothae
Crustaceans Desert Tadpole Shrimp* Triops newberryi
Crustaceans Diversity Clam Shrimp Eulimnadia diversa
Crustaceans Dumont's Fairy Shrimp Streptocephalus henridumontis
Crustaceans Fuzzy Cyst Clam Shrimp Eulimnadia antlei
Crustaceans Great Plains Fairy Shrimp Streptocephalus texanus
Crustaceans Knobblip Fairy Shrimp Eubranchipus bundyi
Crustaceans Lynch Tadpole Shrimp Lepidurus lemmoni
Crustaceans Mackin Fairy Shrimp* Streptocephalus mackini
Crustaceans Mexican Beavertail Fairy Shrimp Thamnocephalus mexicanus
Crustaceans Moore's Fairy Shrimp Streptocephalus moorei
Crustaceans Noel's Amphipod Gammarus desperatus
Crustaceans Packard's Fairy Shrimp Branchinecta packardi
Crustaceans Playa Clam Shrimp* Leptestheria compleximanus
Crustaceans Scud* Hyalella azteca
Crustaceans Short Finger Clam Shrimp Lynceus brevifrons
Crustaceans Sitting Bull Spring cryptic species Gammarus sp.

Amphipod
Crustaceans Socorro Isopod Thermosphaeroma thermophilum
Crustaceans Southern Plains Crayfish Procambarus simulans simulans
Crustaceans Sublette's Fairy Shrimp Phallocryptis sublettei
Crustaceans Texan Clam Shrimp Eulimnadia texana
Crustaceans Versatile Fairy Shrimp Branchinecta lindahli
Fish Arkansas River Shiner Notropis girardi
Fish Bigscale Logperch Percina macrolepida
Fish Blue Sucker Cycleptus elongatus
Fish Central Stoneroller® Campostoma anomalum
Fish Chihuahua Chub Gila nigrescens
Fish Colorado Pikeminnow Ptychocheilus lucius
Fish Desert Sucker Catostomus clarkii
Fish Gila Chub Gila intermedia
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Fish Gila Topminnow Poeciliopsis occidentalis
occidentalis

Fish Gila Trout Oncorhynchus gilae

Fish Gray Redhorse Moxostoma congestum

Fish Greenthroat Darter Etheostoma lepidum

Fish Headwater Catfish* Ictalurus lupus

Fish Headwater Chub Gila nigra

Fish Loach Minnow Rhinichthys cobitis

Fish Longnose Gar* Lepisosteus osseus

Fish Mexican Tetra Astyanax mexicanus

Fish Mottled Sculpin* Cottus bairdii

Fish Pecos Bluntnose Shiner Notropis simus pecosensis

Fish Pecos Gambusia Gambusia nobilis

Fish Pecos Pupfish Cyprinodon pecosensis

Fish Peppered Chub Macrhybopsis tetranema

Fish Plains Minnow* Hybognathus placitus

Fish Razorback Sucker Xyrauchen texanus

Fish Rio Grande Chub Gila pandora

Fish Rio Grande Cutthroat Trout* Oncorhynchus clarkii virginalis

Fish Rio Grande Shiner* Notropis jemezanus

Fish Rio Grande Silvery Minnow Hybognathus amarus

Fish Rio Grande Sucker Catostomus plebeius

Fish Roundnose Minnow* Dionda episcopa

Fish Roundtail Chub Gila robusta

Fish Smallmouth Buffalo* Ictiobus bubalus

Fish Sonora Sucker Catostomus insignis

Fish Southern Redbelly Dace Chrosomus erythrogaster

Fish Speckled Chub* Macrhybopsis aestivalis

Fish Spikedace Meda fulgida

Fish Suckermouth Minnow Phenacobius mirabilis

Fish White Sands Pupfish Cyprinodon tularosa

Fish Zuni Bluehead Sucker Catostomus discobolus yarrowi

Flies Alamogordo Window Fly* Caenotus inornatus

Flies Crandall's Hornet Fly* Spilomyia crandalli

Flies Dune Flower-loving Fly* Apiocera bilineata

Flies Painter's Mydas Fly* Rhaphiomidas painteri

Flies Prairie Bee Fly* Poecilognathus scolopax

Flies Rio Grande Flower-loving Fly* Apiocera hamata

Flies Small Window Fly* Caenotus minutus

Flies Southwestern Slender Bee Fly* Thevenetimyia speciosa

Flies Yellow-tailed Hornet Fly* Spilomyia kahli

Mammals Allen's Big-eared Bat* Idionycteris phyllotis

Mammals American Beaver* Castor canadensis
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Mammals American Mink Neogale vison

Mammals American Pika Ochotona princeps

Mammals Arizona Gray Squirrel* Sciurus arizonensis arizonensis

Mammals Arizona Montane Vole Microtus montanus arizonensis

Mammals Arizona Shrew Sorex arizonae

Mammals Banner-tailed Kangaroo Rat* Dipodomys spectabilis

Mammals Big Free-tailed Bat* Nyctinomops macrotis

Mammals Black-footed Ferret Mustela nigripes

Mammals Black-tailed Prairie Dog Cynomys ludovicianus

Mammals Canada Lynx* Lynx canadensis

Mammals Cave Myotis* Myotis velifer

Mammals Common Porcupine* Erethizon dorsatum

Mammals Desert Pocket Gopher* Geomys arenarius

Mammals Eastern Red Bat* Lasiurus borealis

Mammals Ermine Weasel* Mustela richardsonii

Mammals Fringed Myotis* Myotis thysanodes thysanodes

Mammals Gray-collared Chipmunk* Neotamias cinereicollis
cinereicollis

Mammals Gray-footed Chipmunk* Neotamias canipes

Mammals Gunnison's prairie dog Cynomys gunnisoni

Mammals Heather Vole* Phenacomys intermedius
infermedius

Mammals Hoary Bat* Aeorestes cinereus cinereus

Mammals Holzner's Cottontail Rabbit* Sylvilagus holzneri

Mammals Hooded Skunk* Mephitis macroura milleri

Mammals Jaguar Panthera onca arizonensis

Mammals Least Shrew Cryptotis parvus

Mammals Lesser Long-nosed Bat Leptonycteris yerbabuenae

Mammals Mexican Gray Wolf Canis lupus baileyi

Mammals Mexican Long-nosed Bat Leptonycteris nivalis

Mammals Mexican Long-tongued Bat Choeronycteris mexicana

Mammals New Mexico Jumping Mouse Zapus hudsonius luteus (=Zapus
luteus luteus)

Mammals North American River Otter Lontra canadensis

Mammals Northern Pygmy Mouse* Baiomys taylori ater

Mammals Organ Mountains Colorado Chipmunk  Neotamias quadrivittatus australis

Mammals Oscura Mountains Colorado Chipmunk Neotamias quadrivittatus
oscuraensis

Mammals Pacific Marten Martes caurina

Mammals Pefiasco Least Chipmunk Neotamias minimus atristriatus

Mammals Pocketed Free-tailed Bat* Nyctinomops femorosaccus

Mammals Prairie Vole* Microtus ochrogaster haydenii

Mammals Snowshoe Hare* Lepus americanus bairdii

Mammals Southern Pocket Gopher Thomomys umbrinus
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Mammals Southern Red-backed Vole* Myodes gapperi

Mammals Southwestern Little Brown Myotis* Myotis occultus

Mammals Spotted Bat Euderma maculatum
Mammals Thirteen-lined Ground Squirrel* Ictidomys tridecemlineatus
Mammals Tri-colored Bat* Perimyotis subflavus
Mammals Western Jumping Mouse* Zapus princeps princeps
Mammals Western Red Bat* Lasiurus blossevillii
Mammals Western Water Shrew* Sorex navigator

Mammals Western Yellow Bat Dasypterus xanthinus
Mammals White-nosed Coati* Nasua narica

Mammals White-sided Jackrabbit Lepus callotis gaillardi
Mammals White-tailed Jackrabbit* Lepus townsendii campanius
Mammals Yellow-bellied Marmot* Marmota flaviventris
Mammals Yellow-nosed Cotton Rat* Sigmodon ochrognathus
Mammals Yuma Myotis* Myotis yumanensis yumanensis
Molluscs Alamosa Springsnail Pseudotryonia alamosae
Molluscs Animas Mountains Holospira Snail Holospira animasensis
Molluscs Animas Peak Woodlandsnail Ashmunella animasensis
Molluscs Animas Talussnail Sonorella animasensis
Molluscs Apache Snaggletooth Snail* Gastrocopta cochisensis
Molluscs Bearded Mountainsnail* Oreohelix barbata

Molluscs Big Hatchet Woodlandsnail* Ashmunella mearnsii
Molluscs Bishop Tubeshell Snail* Coelostemma pyrgonasta
Molluscs Black Range Mountainsnail* Oreohelix metcalfei
Molluscs Black Range Mountainsnail* Oreohelix metcalfei cuchillensis
Molluscs Black Range Woodlandsnail* Ashmunella cockerelli
Molluscs Burnt Corral Pyrg* Pyrgulopsis similis

Molluscs Capitan Woodlandsnail* Ashmunella pseudodonta
Molluscs Chupadera Springsnail Pyrgulopsis chupaderae
Molluscs Cockerell Holospira Snail* Holospira cockerelli
Molluscs Cooke's Peak Woodlandsnail Ashmunella macromphala
Molluscs Creeping Ancylid Snail Ferrissia rivularis

Molluscs Cross Holospira Snail Holospira crossei

Molluscs Diablo Mountainsnail* Oreohelix houghi

Molluscs Dona Ana Talussnail Sonorella todseni

Molluscs Dry Creek Woodlandsnail* Ashmunella tetrodon
Molluscs Dry Creek Woodlandsnail* Ashmunella tetrodon fragilis
Molluscs False Marsh Slug Deroceras heterura
Molluscs Florida Mountain Woodlandsnail* Ashmunella walkeri
Molluscs Franklin Mountain Talussnail* Sonorella metcalfi

Molluscs Franklin Mountain Woodlandsnail* Ashmunella pasonis pasonis
Molluscs Fringed Mountainsnail Radiocentrum ferrissi
Molluscs Gila Springsnail Pyrgulopsis gilae
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Molluscs Goat Mountain Woodlandsnail* Ashmunella harrisi
Molluscs Guadelupe Woodlandsnail* Ashmunella carlsbadensis
Molluscs Hacheta Grande Woodlandsnail Ashmunella hebardi
Molluscs Hacheta Mountainsnail*® Radiocentrum hachetanum
Molluscs Heart Vertigo Snail* Vertigo hinkleyi
Molluscs Iron Creek Woodlandsnail* Ashmunella mendax
Molluscs Jemez Woodlandsnail Ashmunella ashmuni
Molluscs Jordan Spring Pyrg* Pyrgulopsis marilynae
Molluscs Koster's Springsnail Juturnia kosteri
Molluscs Lake Fingernailclam Musculium lacustre
Molluscs Lang Canyon Talussnail Sonorella painteri
Molluscs Lillieborg's Peaclam Pisidium lillieborgi
Molluscs Long Fingernailclam Musculium transversum
Molluscs Magdalena Mountainsnail* Oreohelix magdalenae
Molluscs Maple Canyon Woodlandsnail* Ashmunella todseni
Molluscs Metcalf Holospira Snail Holospira metcalfi
Molluscs Mineral Creek Mountainsnail Oreohelix pilsbryi
Molluscs Morgan Creek Mountainsnail* Oreohelix swopei
Molluscs Mount Riley Woodlandsnail* Ashmunella rileyensis
Molluscs Mountainsnail* Oreohelix nogalensis
Molluscs Multirib Vallonia Snail* Vallonia gracilicosta
Molluscs New Mexico Hot Springsnail Pyrgulopsis thermalis
Molluscs New Mexico Ramshorn Snail Pecosorbis kansasensis
Molluscs New Mexico Talussnail (Big Hatchet Sonorella hachitana
Mountains, Florida Mountains)
Molluscs New Mexico Talussnail (Peloncillo Sonorella hachitana peloncillensis
Mountains)
Molluscs Northern Threeband* Humboldtiana ultima
Molluscs Organ Mountain Woodlandsnail* Ashmunella organensis
Molluscs Ovate Vertigo Snail Vertigo ovata
Molluscs Paper Pondshell Utterbackia imbecillis
Molluscs Pecos Assiminea Assiminea pecos
Molluscs Pecos Springsnail Pyrgulopsis pecosensis
Molluscs Pinos Altos Mountainsnail* Oreohelix confragosa
Molluscs Rocky Mountainsnail* Oreohelix strigosa depressa
Molluscs Roswell Springsnail Pyrgulopsis roswellensis
Molluscs Ruidoso Snaggletooth Snail Gastrocopta ruidosensis
Molluscs Salinas Peak Woodlandsnail* Ashmunella salinasensis
Molluscs San Augustin Mountainsnail* Oreohelix litoralis
Molluscs Sangre de Cristo Woodlandsnail Ashmunella thomsoniana
Molluscs Shortneck Snaggletooth Snail Gastrocopta dalliana dalliana
Molluscs Silver Creek Woodlandsnail Ashmunella binneyi
Molluscs Socorro Mountainsnail* Oreohelix neomexicana
Molluscs Socorro Springsnail Pyrgulopsis neomexicana
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Taxon Common Name’ Scientific Name

Molluscs Sonoran Snaggletooth Snail* Gastrocopta prototypus

Molluscs Star Gyro Gyraulus crista

Molluscs Subalpine Mountainsnail* Oreohelix subrudis

Molluscs Swamp Fingernailclam Musculium partumeium

Molluscs Texas Hornshell Popenaias popeii

Molluscs Tularosa Springsnail Juturnia tularosae

Molluscs Vallonia Snail Vallonia sonorana

Molluscs Vertigo Snail* Vertigo concinnula

Molluscs Whitewashed Rabdotus Snail* Rabdotus dealbatus
neomexicanus

Molluscs Whitewater Creek Woodlandsnail* Ashmunella danielsi

Molluscs Woodlandsnail Ashmunella amblya cornudasensis

Molluscs Woodlandsnail* Ashmunella auriculata

Molluscs Woodlandsnail* Ashmunella kochii

Molluscs Woodlandsnail* Ashmunella rhyssa

Molluscs Wrinkled Marshsnail Stagnicola caperata

Moths and Anicia Checkerspot* Euphydryas anicia

Butterflies

Moths and Apache Northern Crescent* Phyciodes cocyta apache

Butterflies

Moths and Blanchard's Pelochrista Moth* Pelochrista blanchardi

Butterflies

Moths and Capulin Mountain Alberta Arctic* Oeneis alberta capulinensis

Butterflies

Moths and Carlsbad Agave-Borer* Agathymus neumoegeni

Butterflies carlsbadensis

Moths and Colorado Melissa Arctic* Oeneis melissa lucilla

Butterflies

Moths and Colorado Rita Dotted-blue* Euphilotes rita coloradensis

Butterflies

Moths and Dotted Checkerspot* Poladryas minuta

Butterflies

Moths and Lafontaine's Cutworm Moth* Euxoa lafontainei

Butterflies

Moths and Landry's Flower Moth* Arotrura landryorum

Butterflies

Moths and Magdalena Alpine Butterfly* Erebia magdalena magdalena

Butterflies

Moths and Monarch* Danaus plexippus

Butterflies

Moths and Mottled Duskywing* Erynnis martialis

Butterflies

Moths and Mountain Checkered-skipper* Pyrgus xanthus

Butterflies

Moths and New Mexico Desert Blue* Euphilotes ellisii anasazi

Butterflies
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Taxon Common Name’ Scientific Name

Moths and Nokomis Silverspot* Speyeria (Argynnis) nokomis
Butterflies

Moths and Nokomis Silverspot* Speyeria (Argynnis) nokomis
Butterflies nokomis

Moths and Orange Giant Skipper* Agathymus neumoegeni
Butterflies

Moths and Organ Mountains Poling's Hairstreak* Satyrium polingi organensis
Butterflies

Moths and Pogue's Flower Moth* Schinia poguei

Butterflies

Moths and Questa Skipper* Ochlodes yuma anasazi
Butterflies

Moths and Raton Mesa Boisduval's Blue* Icaricia icarioides nigrafem
Butterflies

Moths and Raton Mesa Northwestern Fritillary™ Argynnis hesperis ratonensis
Butterflies

Moths and Raton Mesa Silvery Blue* Glaucopsyche lygdamus erico
Butterflies

Moths and Rhena Crossline Skipper* Polites origenes rhena
Butterflies

Moths and Rhesus Skipper* Polites rhesus

Butterflies

Moths and Rindge's Emerald Moth* Nemoria rindgei

Butterflies

Moths and Rocky Mountain Polixenes Arctic* Oeneis polixenes brucei
Butterflies

Moths and Sacramento Mountains Borer Moth* Papaipema dribi

Butterflies

Moths and Sacramento Mountains Western Green Callophrys affinis albipalpus
Butterflies Hairstreak™®

Moths and Sacramento Mountains Checkerspot Euphydryas anicia cloudcrofti
Butterflies Butterfly*

Moths and Sacramento Mountains Coral Satyrium titus carrizozo
Butterflies Hairstreak™®

Moths and Sacramento Mountains Emerald Moth*  Nemoria subsequens
Butterflies

Moths and Sacramento Mountains Silvery Blue Glaucopsyche lygdamus ruidoso
Butterflies Butterfly*

Moths and Sacramento Mountains White-lined Callophrys sheridanii sacramento
Butterflies Hairstreak™

Moths and Sacred Boisduval's Blue* Icaricia icarioides sacre
Butterflies

Moths and Sierra Blanca Margined White* Pieris marginalis siblanca
Butterflies

Moths and Snow's Lustrous Copper* Lycaena cupreus snowi
Butterflies

Moths and Socorro Chryxus Arctic* Oeneis chryxus socorro
Butterflies
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Taxon Common Name’ Scientific Name

Moths and Southwestern Brown Moth* Plagiomimicus astigmatosum
Butterflies

Moths and Sunrise Skipper* Adopaceoides prittwitzi
Butterflies

Moths and Ursine Giant Skipper* Megathymus ursus ursus
Butterflies

Moths and West Coast Lady* Vanessa annabella
Butterflies

Moths and Western Hobomok Skipper* Lon hobomok wetona
Butterflies

Moths and White Sands Cutworm Moth* Protogygia whitesandsensis
Butterflies

Moths and White Sands Dune Moth* Areniscythris whitesands
Butterflies

Moths and White Sands Owlet Moth* Aleptina arenaria

Butterflies

Moths and White Sands Twirler Moth* Chionodes bustosorum
Butterflies

Moths and White Sands Yinyang Moth* Cochylis yinyangana
Butterflies

Moths and Wiest's Sphinx Moth* Euproserpinus wiesti
Butterflies

Moths and Yuma Skipper* Ochlodes yuma yuma
Butterflies

Moths and Zuni Flower Moth* Schinia zuni

Butterflies

Reptiles Arid Land Ribbonsnake Thamnophis proximus diabolicus
Reptiles Arizona Black Rattlesnake Crotalus cerberus

Reptiles Banded Rock Rattlesnake* Crotalus lepidus klauberi
Reptiles Big Bend Slider Trachemys gaigeae
Reptiles Bleached Earless Lizard* Holbrookia maculata ruthveni
Reptiles Bolson's Tortoise* Gopherus flavomarginatus
Reptiles Dunes Sagebrush Lizard Sceloporus arenicolus
Reptiles Giant Spotted Whiptail Aspidoscelis stictogramma
Reptiles Gila Monster Heloderma suspectum
Reptiles Gray-banded Kingsnake Lampropeltis alterna
Reptiles Gray-checkered Whiptail Aspidoscelis dixoni

Reptiles Green Rat Snake Senticolis triaspis intermedia
Reptiles Knobloch's Mountain Kingsnake* Lampropeltis knoblochi
Reptiles Little White Whiptail* Aspidoscelis arizonae gypsi
Reptiles Madrean Mountain Spiny Lizard* Sceloporus jarrovii jarrovii
Reptiles Midland Smooth Softshell Turtle* Apalone mutica mutica
Reptiles Mojave Rattlesnake* Crotalus scutulatus scutulatus
Reptiles Mottled Rock Rattlesnake Crotalus lepidus lepidus
Reptiles Mountain Skink Plestiodon callicephalus
Reptiles Narrow-headed Gartersnake Thamnophis rufipunctatus
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Taxon Common Name’ Scientific Name

Reptiles New Mexico Ridge-nosed Rattlesnake  Crotalus willardi obscurus

Reptiles North American Racer* Coluber constrictor

Reptiles Northern Mexican Gartersnake Thamnophis eques megalops

Reptiles Ornate Box Turtle* Terrapene ornata

Reptiles Plains Gartersnake* Thamnophis radix

Reptiles Pyro Mountain Kingsnake* Lampropeltis pyromelana

Reptiles Slevin's Bunchgrass Lizard Sceloporus slevini

Reptiles Smooth Greensnake* Opheodrys vernalis blanchardi

Reptiles Sonoran Lyresnake* Trimorphodon lambda

Reptiles Sonoran Mud Turtle Kinosternon sonoriense
sonoriense

Reptiles Texas Lyresnake* Trimorphodon vilkinsonii

Reptiles Texas Spotted Whiptail* Aspidoscelis gularis gularis

Reptiles Trans-Pecos Rat Snake* Bogertophis subocularis
subocularis

Reptiles Western Blind Snake* Rena humilis segregus

Reptiles Western Massasauga Sistrurus tergeminus

Reptiles Western Painted Turtle* Chrysemys picta bellii

Reptiles Western River Cooter Pseudemys gorzugi

Reptiles Yaqui Black-headed Snake* Tantilla yaquia

Reptiles Yellow-bellied Watersnake Nerodia erythrogaster transversa
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TRIBAL WILDLIFE MANAGEMENT IN NEW MEXICO AND
NEIGHBORING STATES

There are at least 23 Pueblos, Tribes, and Nations (Tribes) in New Mexico and approximately
seven Tribes in neighboring states that have ancestral connections to New Mexico. These
Tribes have diverse knowledge of and cultural perspectives on wildlife and the natural world.
The Department has identified over 430 species, including over 145 SGCN, that have been
documented on the more than 3,100,000 ha (7,750,000 ac) of Tribal lands in New Mexico. More
broadly, there is an increasing understanding that indigenous lands contain high biodiversity,
even compared to officially designated protected areas (e.g., Schuster et al. 2019). Further, the
contributions of Indigenous Knowledge (IK) to the fields of ecology (Jessen et al. 2022) and
conservation biology (Ciocco et al. 2022) are increasingly recognized. IK includes place-based
knowledge accumulated across generations within many different cultural contexts (Jessen et
al. 2022). Indigenous perceptions and beliefs are often grounded in a long history of interacting
with nature, but they are not static, nor are they necessarily consistent among individuals or
subdivisions of indigenous society. Tribal perspectives on particular species may be deeply
rooted in religious, historic, and communal practice rather than in biology or ecology.

Much knowledge of wildlife, especially their cultural significance and related religious customs,
is sacred, kept private among Tribes, and not shared with the non-indigenous public. The
history of interactions between state resource management agencies and Tribes over wildlife is
complex and varied (e.g., Hoagland and Albert 2023). The Department acknowledges the
primacy of land jurisdiction and defers to Tribal sovereignty over wildlife and land management
on Tribal trust (trust) lands. Across the wider landscape, the Department seeks out and
welcomes Tribal perspectives on those issues and decisions that are culturally important to
native peoples but are under the jurisdiction of the Department. Many Tribes have established
their own natural-resource management departments and have developed plans (e.g., Mikesic
2000, Tom et al. 2018) and wildlife-related assessments (e.g., HCSEE 2013) that guide their
wildlife stewardship. The species of particular interest to individual Tribes varies greatly among
Tribes, across the landscape, through time, and as bio-physical and socio-economic conditions
change. Thus, the SGCN that may be surveyed or otherwise considered by Tribes are likely to
change over time and it is unlikely for there to ever be complete alignment between the SGCN
list and species of interest and cultural importance to each Tribe. There are permitting
requirements for Tribes in recognition of federal jurisdiction over species listed as Threatened or
Endangered under the Endangered Species Act, over a 1000 migratory bird species covered
under the Migratory Bird Treaty Act, and bald eagles (Haliaeetus leucocephalus) and golden
eagles (Aquila chrysaetos canadensis) under the Bald and Golden Protection Act. There have
been productive partnerships between the Tribes, the federal government, and the Department
regarding these species as Department staff often participate in working groups and
conservation actions focused on federally listed and protected species. These partnerships can
result in significant conservation achievements that benefit both federally listed and protected
species and Tribally significant species. The Department values the partnerships it has engaged
in and applauds those achievements spearheaded by Tribes and the federal government and
hopes that this SWAP will encourage and inform future similar Tribal efforts and partnerships
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focused on SGCN. The Department also recognizes the proliferation of co-stewardship
agreements between the federal government and Tribes, especially for areas outside current
trust lands that are of cultural significance to tribes. As a statewide plan, conservation actions
and SGCN in the SWAP may be appropriate for consideration in the work accomplished under
these agreements.

Tribal representatives recommended not sharing protected information regarding individual
species that are of interest to Tribes during the formal SWAP Tribal consultation process. They
preferred that the Department acknowledge the importance of Tribal sovereignty over wildlife
management on trust lands in New Mexico; amend conservation actions to include Tribal
activities; and present available information on Tribal wildlife management efforts. Tribes lacking
official natural-resource management plans can point to this information when applying for funds
to support natural-resource activities on trust lands. The Department knows that Tribes play an
important role in conserving SGCN and welcomes and encourages partnerships with Tribes and
incorporation of their perspectives to SGCN conservation and management. This SWAP
presents overarching guidelines that Tribes can refer to as they try to overcome threats and
conserve species of both cultural and conservation concern.
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ECOREGIONS
m————

New Mexico’s size and biodiversity make conservation planning and implementation on a
statewide basis impractical. To resolve this, Level Il ecoregions mapped by Griffith et al. (2006)
and updated in CEC (2021) were selected to focus conservation strategies within specific
ecoregions. The ecoregion designations used are part of a four-level, nested system (Level |
[continental scale] through IV [sub-regional scale]) developed by The Commission for
Environmental Cooperation (1997) to provide uniform classification of areas with similar
ecological characteristics throughout North America.

New Mexico encompasses parts of six Level Il ecoregions, the most of any state. These
ecoregions extend south to central Mexico and north to Canada and include desert (Cold
Desert, Warm Desert, and Western Sierra Madre Piedmont), montane (Western Cordillera,
Upper Gila Mountains), and prairie (South-Central Semi-arid Prairie) ecosystems (Figure 2,
Figure 3). In this SWAP, modified Level Ill ecoregion names were used that are more
descriptive and recognizable to natural-resource managers than the Level Il names (Table 6).
Level Ill ecoregion narratives are derived from Giriffith (2010).

Table 6. Names used in this report for six Level Il ecoregions found in New Mexico.

Names Used in This Level Il Ecoregions Level Ill Ecoregions
SWAP Code® Name Name
Colorado Plateaus 10.1  Cold Deserts Colorado Plateaus

Arizona/New Mexico Plateaus

Southern Rocky Mountains 6.2 Western Cordillera Southern Rocky Mountains
High Plains and 9.4 South Central Semi-arid High Plains
Tablelands Prairie

Southwestern Tablelands

Chihuahuan Desert 10.2  Warm Deserts Chihuahuan Desert

Madrean Archipelago 12.1  Western Sierra Madre Madrean Archipelago
Piedmont

Arizona/New Mexico 13.1  Upper Gila Mountains Arizona/New Mexico

Mountains Mountains

8 Classification codes and Level Il and Level Ill names are from Griffith (2010). Level lll ecoregions listed are those
found within New Mexico.
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Data Sources: Commission for Environmental Cooperation (CEC).
2021. “Ecological Regions of North America, Level 11" Ed. 2.0, Vector
digital data [1:10,000,000]; USGS; NOAA; NASA; and ESRI.

Figure 2. New Mexico at the crossroads of diversity.

Six ecoregions meet in New Mexico (the most of any state) and extend across 16 states, Canada, and
Mexico. Classification codes used in most ecoregion maps are shown in parentheses.
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Figure 3. Ecoregions of New Mexico.

These are the main geographic units for the organization of this State Wildlife Action Plan and are based
on CEC (2021).
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TERRESTRIAL HABITATS

Terrestrial habitats were classified using the United States National Vegetation Classification
system (USNVC Version 3.0; https://usnvc.org/), an eight-level, standardized, international
system for grouping vegetation by shared floristic or physiognomic characteristics (Jennings et
al. 2009, USNVC 2016, Faber-Langendoen et al. 2017; https://usnvc.org). Macrogroups
(hereafter “habitats”) are used for the naming convention, a mid-level classification based on
dominant and diagnostic growth forms and species composition similarity. The base map for
upland habitats (Figure 4) is the 2022 LandFire Existing Vegetation Map (LANDFIRE 2022),
which was cross-walked from ecological systems to USNVC macrogroups and quality controlled
by Natural Heritage New Mexico. Riparian and wetland vegetation were mapped using the New
Mexico Riparian Habitat Map (Muldavin et al. 2023; https://nhnm.unm.edu/riparian/nmripmap),
also aggregated to USNVC macrogroups (Figure 4). There are 34 terrestrial habitats and four
miscellaneous land-cover types, which were grouped into the following seven general classes:
(1) Alpine and Montane Vegetation (10 habitats), (2) Plains-Mesa Grasslands (four habitats); (3)
Desert Grasslands and Scrub (eight habitats); (4) Cliff, Scree, and Rock Vegetation (one
habitat); (5) Arroyo Riparian (two habitats); (6) Riparian Woodlands and Wetlands (nine
habitats); and (7) Other Land Cover (four habitats) (Table 7).

Habitats were then grouped into five tiers that reflect their habitat value and needs for
conservation (Tier 1 through 4: most to least urgent; Tier 5: non-native and ruderal [weedy]
vegetation of least value) (Table 7). Tiers were based on rankings within the US according to
the NatureServe Conservation Status Assessment (Faber-Langendoen et al. 2012) and the
spatial pattern of the habitat. The NatureServe assessment is comprised of five conservation
status ranks: critically imperiled (N1), imperiled (N2), vulnerable (N3), apparently secure (N4),
and secure (N5). Habitats were also categorized into the following four landscape patterns: (1)
matrix (extensive and contiguous, 2,000-10,000 ha [4,942-24,710 ac], wide ecological tolerance,
disturbances encompass <5%); (2) large patch (50-2000 ha [124-4,942 ac] of uninterrupted
vegetation, disturbances may encompass >20% of individual patches); (3) small patch
(distribution limited by local environmental features, 1-50 ha [2.47-124 ac]); and (4) linear
(riparian zones along stream channels, 0.5-100 km [0.3-62 mi] long) (Faber-Langendoen et al.,
2009). SWAP habitats were assigned to tiers as follows: Tier 1 = N1, N2, or N3 small
patch/linear; Tier 2 = N3 large patch or N4 small patch/linear; Tier 3 = N3 matrix or N4 large
patch; Tier 4 = N4 matrix; and Tier 5 = N5 ruderal vegetation linear/large patch. Other Land
Cover Types were not assigned to tiers as they have minimal value for wildlife. Because of their
limited extent and disproportionate importance to wildlife, all riparian woodlands and aquatic
habitats were ranked as Tier 1 (top priority for conservation) and all introduced and ruderal
vegetation types were ranked as Tier 5 because of their limited habitat value.
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Figure 4. Terrestrial habitat map.

I Great Plains Ruderal Grassland and Shrubland

[0 Great Plains Sand Grassland and Shrubland
Great Plains Shortgrass Prairie

B Great Plains Wet Meadow, Marsh, and Playa

|| Intermountain Arroyo Riparian Scrub
Intermountain Dry Shrubland and Grassland

[0 Intermountain Dwarf Sagebrush Shrubland

00 Inter ain Saltbush Shrubland

[0 Intermountain Tall Sagebrush Shrubland

B Introduced Riparian Vegetation

I Madrean Lowland Evergreen Woodland

I Madrean Montane Forest and Woodland

[ Montane-Subalpine Wet Shrubland and Wet Meadow

LANDFIRE (2022}, New Mexico Riparian Habitat
Map, and USNVIC Version 3.0; NMDOT; US Census Bureau; and

Scale: 1:3,200,000

I Open Water
Rocky Mountain Alpine Vegetation
I Rocky Mountain Lower Montane Forest
I Rocky Mountain Montane Riparian Forest
Rocky Mountai Shrubland
Il Rocky Mountain Pifion-Juniper Woodland
Il Rocky Mountain Subalpine-High Montane Conifer Forest
" Rocky Mountain Subalpine-Montane Meadow and Grassland
I Southwest Lowland Riparian Forest
I southwest Lowland Riparian Shrubland
Warm Interior Chaparral
] Warm-Desert Arroyo Riparian Scrub

Minrbai

Map based on LandFire 2022 Existing Vegetation Map (LANDFIRE 2022) crosswalked to macrogroups
from the United States National Vegetation Classification system and on vegetation types from the New
Mexico Riparian Habitat Map (https://nhnm.unm.edu/riparian/nmripmap) grouped to macrogroups.
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An overview of each habitat, derived from descriptions provided by USNVC Version 3.0
(https://usnvc.org/), is presented in the ecoregion chapter where the habitat is a dominant
component. Exceptions to this are the Other Land Cover vegetation types (agricultural
vegetation, barren ground, open water, developed and urban lands), which are not described
because they lack natural vegetation and have limited wildlife habitat value.
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Table 7. Terrestrial habitats®.

Habitat Habitat Area Area Spatial USNVC USNVC D o
Category Name (km?)  (mi?) patia Tier Macrogroup  Ecoregions escription
Pattern Code Location
Name
Rocky
Alpine and Mountain Rocky
Subalpine- Mountain SRM, HPT,
\I\;Igné?:tfon Montane 2,309 891 Small Patch 2 M547 Grassland and AZNMM SRM
9 Meadow and Meadow
Grassland

9 Terrestrial habitats are based on macrogroups of the United States Natural Vegetation Classification System (USNVC Version 3.0;
https://usnvc.org/) except for the four Other Land Cover types; links to USNVC macrogroup descriptions are provided in the USNVC
code column. Open water is included but not broken out among the various aquatic habitats (Figure 5). Habitats listed in order by
Tier (see below) and then alphabetically. Distribution information and areas for upland habitat types are based on the 2022 LandFire
Existing Vegetation Map for the continental US (LANDFIRE 2022), which was quality controlled by Natural Heritage New Mexico.
Ecological systems in LANDFIRE (2022) were cross-walked to USNVC macrogroups. Distribution information and areas for riparian
vegetation types are based on the New Mexico Riparian Habitat Map (https://nhnm.unm.edu/riparian/nmripmap), also aggregated to
macrogroups and embedded in the LANDFIRE (2022) map. Tiers reflect the priority for conservation and are based on the degree of
imperilment within the US according to the NatureServe Conservation Status Assessment (Faber-Langendoen et al. 2012) and the
spatial pattern of the habitat. Ranks: N1 = critically imperiled; N2 = imperiled; N3 = vulnerable; N4 = apparently secure; N5 = secure.
Spatial patterns: linear, small patch, large patch, and matrix. Tier 1: N1, N2, N3 small patch/linear; Tier 2: N3 large patch or N4 small
patch/linear; Tier 3: N3 matrix or N4 large patch; Tier 4: N4 matrix; Tier 5: N5 ruderal vegetation linear/large patch. Ecoregions where
habitats occur: CP = Colorado Plateaus; SRM = Southern Rocky Mountains; HPT = High Plains and Tablelands; CD = Chihuahuan
Desert; MA = Madrean Archipelago; AZNMM = Arizona/New Mexico Mountains. Bold print identifies ecoregions where habitat
primarily occurs. Habitats are described in the profile of the ecoregion listed in the last column.
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Habitat Habitat Area Area Spatial USNVC USNVC D o
Category Name (km?)  (mi?) patia Tier Macrogroup  Ecoregions escription
Pattern Code Location
Name
Madrean
Madrean
Montane 1196 462 largePatch 3  MO11 Montane Forest o2 MA, AZNMM
Forest and AZNMM
and Woodland
Woodland
Rocky Rocky
Mountain 35 14 Matrix 3 Mogg Mountain- SRM SRM
Alpine Sierran Alpine
Vegetation Tundra
Rock Southern
Mounﬁain Rocky CP, SRM,
3,698 1,428 Large Patch 3 M049 Mountain HPT, CD, SRM
Montane
Shrubland Montane AZNMM
Shrubland
Colorado Intermountain
Plateau Pifion- - 45 050 5799  Matrix 4 M896  Pifion-Juniper  CrpSRM: CP
Juniper AZNMM
Woodland
Woodland
Madrean Madrean
Lowland . Lowland CD, MA,
Evergreen 9,778 3,775 Matrix 4 Mo10 Evergreen AZNMM MA
Woodland Woodland
Rocky Southern
Mountain Rocky CP, SRM,
Lower 24,303 9,383 Matrix 4 M022 Mountain HPT, CD, SRM
Montane Montane Forest AZNMM
Forest and Woodland
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Habitat Habitat Area Area ial NV USNVC D o
Category Name (km2)  (mi?) Spatia Tier USNVC Macrogroup  Ecoregions escrlptlon
Pattern Code Location
Name
Southern
Rocky
,\R/I‘;i'xain Mountain Two-  CP, SRM,
Pifion-Juniper 13,360 5,158 Matrix 4 M897 needle Pinon- HPT, SRM
P One-seed AZNMM
Woodland .
Juniper
Woodland
Rocky
Rocky . Mountain
Mountain Subalpine- SRM
Subalpine- 3,144 1,214 Matrix 4 MO020 P ’ SRM
. ———  Upper Montane AZNMM
High Montane
Conifer Forest Forest and
Woodland
Warm Interior Warm Interior CD, MA,
Chaparral 2,292 885 Large Patch 4 M091 Chaparral AZNMM AZNMM
Plains- Great Plains Great Plains
Mesa Mixedgrass 1,476 570 Large Patch 2 MO051 Mixedgrass and  SRM, HPT HPT
Grasslands Prairie Fescue Prairie
Great Plains Great Plains
Sand Sand
Grassland and 7,984 3,083 Large Patch 3 MO052 Grassland and HPT, CD HPT
Shrubland Shrubland
Great Plains Great Plains CP, SRM,
Shortgrass 55,189 21,308 Matrix 3 M053 Shortgrass HPT, HPT
Prairie Prairie AZNMM
Great Plains Great Plains
Ruderal Ruderal HPT,
Grasslandand 809 3015 largePatch 5 M498 o iandand  AZNMM HPT
Shrubland Shrubland
Desert Chihuahuan Chihuahuan HPT CD
Grassland Semi-Desert 39,814 15,372 Matrix 2 MO087 Semi-Desert ! ' MA
— MA, AZNMM
and Scrub Grassland Grassland
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Habitat Habitat Area Area Spatial USNVC USNVC D o
Category Name (km?)  (mi?) patia Tier Macrogroup  Ecoregions escription
Pattern Code Location
Name
Great Basin
Intermountain and CP. SRM
Dry Shrubland 26,800 10,347 Large Patch 2 M171 Intermountain cD AZNM’M CP
and Grassland Dry Shrubland ’
and Grassland
. Great Basin-
Intermountain Intermountain
Tall 13213 5101  Matrix 3 M169 Tall Sagebrush  Cr;SRM. cP
Sagebrush AZNMM
Shrubland Steppe and
Shrubland
Chihuahuan . Chihuahuan HPT, CD,
Desert Scrup ~ + 1121 15877 Matrix 4 MO8  hocertScrub  MA, AZNMM CD
Great Basin
. and
Intermountain .
Dwarf Intermountain
1,586 612 Large Patch 4 M170 Dwarf CP, SRM CP
Sagebrush E—
Shrubland Sagebrush
Shrubland and
Steppe
Intermountain Intermountain CP, SRM,
Saltbush 9,170 3,540 Matrix 4 M093 Saltbush Scrub HPT, CP
Shrubland AZNMM
. North American
Chihuahuan
Warm Desert CD, MA,
Ruderal 3,941 1,522 Large Patch 5 M512 Ruderal Scrub AZNMM CD
Grassland
and Grassland
Colorado Western North
Plateau Cool American Cool
Semi-Desert 1,221 471 Large g M499  Semi-Desert CP, SRM, CP
Patch/Matrix — AZNMM
Ruderal Ruderal Scrub
Grassland and Grassland
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Habitat Habitat Area Area ial NV USNVC D o
Category Name (km2)  (mi?) Spatia Tier USNVC Macrogroup  Ecoregions escription
Pattern Code Location
Name
Great Basin
AFTOVO Intermountain and
Ri ¥ Arroyo 31 12 Linear 2 MO095  Intermountain CP, SRM CP
iparian o Y
Riparian Scrub Xeric-Riparian
Scrub
North American
Warm-Desert
. Warm-Desert HPT, CD,
Arroyo 251 97 Linear 2 MO9%2  yiic-Riparian  MA, AZNMM CD
Riparian Scrub
Scrub
Rinarian Arid West Arid West
Wgodlands Interior Interior CP, SRM,
and Freshwater 271 104 Small Patch 1 M888 Freshwater CD, MA, CD
Emergent Marsh and Wet AZNMM
Wetlands
Marsh Meadow
North American
Desert Alkali- Desert Alkali- CP, SRM,
Saline 4,435 1,712 Small Patch 1 M082 Saline Marsh, HPT, CD, CP
Wetland Playa, and MA, AZNMM
Shrubland
Great Plains Great Plains
Floodplain 123 48 Linear 1 M028  Flooded and HPT HPT
Forest Swamp Forest
Great Plains Great Plains
Wet Meadow, 667 257 SmallPatch 1  Mo7i \vetMeadow, oo, ypt HPT
Marsh, and I Marsh, and
Playa Playa
Western North
Montane- American
. CP, SRM,
Subalpine Wet 257 595 gmallpatch 1 Mgg3  Montane- HPT, SRM
Shrubland and ——  Subalpine Wet AZNMM
Wet Meadow Shrubland and
Wet Meadow
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Habitat Habitat Area Area ial NV USNVC D o
Category Name (km?)  (mi?) Spatia Tier USNVC Macrogroup  Ecoregions escription
Pattern Code Location
Name
Rocky Rocky
Mountain Mountain-Great CP, SRM,
Montane 486 188 Linear 1 M034 Basin Montane HPT, SRM
Riparian Riparian and AZNMM
Forest Swamp Forest
fgvuvf'a“r’]"ft Western Arid CP, SRM,
Riparian 486 190 Linear 1 M036  Lowland CD, MA, CD
P Flooded Forest ~ AZNMM
Forest
Warm Desert
S 153 59 Linear 1 MQ76 CD, MA, CD
Riparian I Marsh, Wet AZNMM
Shrubland Meadow, and
Shrubland
Introduced \évjjéf;? Arid CP, SRM,
Riparian 497 192 Linear 5 M298 . HPT, CD, CD
. —— Riparian Forest
Vegetation MA, AZNMM
and Scrub
Cliff, Scree, CIiff, Scree, 5994 2,314 Small Patch 4 M887  Western North CP, SRM, CP
and Rock and Rock American HPT, CD,
Vegetation Vegetation Temperate MA, AZNMM
CIiff, Scree,
and Rock
Vegetation
Other Land Agrlcultgral 8.696 3,357 N/A N/A N/A Miscellaneous N/A N/A
Cover Vegetation Type
Barren 649 251 N/A N/A  N/A #"}';‘;ehneous N/A N/A
Developed 5815 2245 N/A NA - NA  Miscellaneous N/A N/A
and Urban Type
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Habitat Habitat Area Area USNVC

Category Name (km?)  (mi?) Ifgtatg?r: Tier Uggl:ec Macrogroup  Ecoregions szzggg::n
Name
Open Water 506 230 N/A NA  N/A #"}'/;‘;e"a”eo“s N/A N/A
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AQUATIC HABITATS

Flowline and water body files of the National Hydrography Dataset Plus version 2.1
(https://www.usgs.gov/national-hydrography/national-hydrography-dataset;
https://pubs.usgs.gov/of/2019/1096/0fr20191096.pdf) were used to display major rivers, lakes,
and reservoirs (Figure 5). Some lakes and reservoirs were mapped from digital
orthophotography (1 m resolution) produced in 2011-14 by the National Agriculture Imagery
Program (http://www.fsa.usda.gov/programs-and-services/aerial-photography/imagery-
programs/naip-imagery/). Definitions of persistence considered in the descriptions of aquatic
habitats provided below (perennial, ephemeral, intermittent) were from the New Mexico
Administrative Code 20.6.4, “Standards for Interstate and Intrastate Surface Waters”
(https://www.srca.nm.gov/parts/title20/20.006.0004.html). Surface water temperature (warm,
cold) was defined based in part on these same surface water standards and in part on
management and priority species information from the Department. These indicate the major
classes of aquatic life (i.e., cold or warm) that the New Mexico Water Quality Control
Commission designated as appropriate for those reaches. The Water Quality Standards have
been developed and refined over decades based on elevation, field observations of
temperature, terrestrial habitat in which they were located, and records of species occupancy.
Persistence (i.e., ephemeral or perennial) is based in part on Water Quality Standards segment
definitions and in part on records of species occupancy and field indictors of perennial
conditions.

New Mexico has 170 perennial lakes and reservoirs that are accessible to the public. Cold-
water lakes/reservoirs are most numerous (102) but cover the least area (11,144 ha [27,538
ac]). Conversely, warm-water lakes cover a larger total area (16,690 ha [41,242 ac]) but are less
common (68). Total length of perennial streams was slightly less for warm-water (6,560 km
[4,076 mi]) than cold-water (6,914 km [4,296 mi]) temperature regimes.

The aquatic habitats found in New Mexico do not function in isolation from adjoining terrestrial
habitat. Extreme events including post-fire flooding, where ash is washed down into streams,
lakes, and reservoirs, will impact the chemistry and morphology of aquatic habitats. If a strictly
aquatic SGCN is susceptible to changes in water chemistry (e.g., Texas hornshell [Popenias
popeii]; susceptible to high levels of salinity), the quality of adjoining terrestrial habitats can
greatly influence the status of that species. Riparian habitat can provide shade and cover for
many fish SGCN. Therefore, while fish SGCN habitat associations that are presented in each
ecoregion include only their required aquatic habitats, the adjacent terrestrial habitats likely
should be considered as well when planning conservation or restoration actions. Below are
descriptions of eight types of aquatic habitats found in New Mexico.
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Perennial Cold-Water Streams [PCWS] are natural
courses of flowing water containing dissolved and
suspended nutrients and other materials that normally
support communities of plants and animals within the
channel and the adjacent riparian vegetation zone. Water
temperatures are generally cold enough to support
species such as trout.

Perennial Warm-Water Streams [PWWS] are natural
courses of flowing water containing dissolved and
suspended nutrients and other materials that normally
support communities of plants and animals within the
channel and the adjacent riparian vegetation zone.
Water temperatures generally are too warm to support
trout and instead support species such as bass and
catfish.

Perennial Lakes, Cirques, Ponds [PLCP]: A lake is a
natural body of fresh or saline water > 8 ha (20 ac) that is
completely surrounded by land, holds water year round,
| and remains relatively unchanged across years. A cirque
is a body of standing water that occurs where valleys are
shaped into structures resembling amphitheaters by the
4| action of freezing and thawing ice. These formations are
usually found in the upper portion of a glaciated area in
mountains and always contain water. A pond is a natural
: - or artificial body of standing water usually < 8 ha (20 ac)
and characterlzed by a hlgh ratio of littoral (shallow) zone relative to open water.
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Perennial Marshes/Cienegas/Springs/Seeps [PMCSS]:
Perennial marshes or cienegas are water-saturated,
poorly drained wetlands permanently inundated up to a
depth of 2 m (7 ft). Marshes support an extensive cover
of emergent, non-woody vegetation without peat-like
accumulations. Cienegas are associated with perennial
spring and seep systems in isolated arid basins of the
southwest. A perennial spring occurs where an

, / i underground source of water emerges from the ground,
generally from a smgle point of origin, forming a stream, pond, marsh, or other type of water
body. A seep is a generally small area where water comes slowly to the ground surface; seeps
typically don’t have a well-defined point of origin. Seeps generally have a lower flow rate than
springs and rarely have enough water volume to form a substantial water body.

Perennial Cold-Water Reservoirs [PCWR] are human-
created impoundments where water is collected, stored,
regulated, and released for human use. Water
temperatures generally are cold enough to support fish
species such as trout. Examples include Eagle Nest, El
Vado, and Heron Lakes.

Perennial Warm-Water Reservoirs [PWWR] are human-
created impoundments where water is collected, stored,
regulated, and released for human use. Water
temperatures are generally too warm to support trout and
instead support species such as bass and catfish.
Examples include Brantley, Caballo, and Conchas
Lakes, Lake Avalon, and Elephant Butte and Ute
Reservoirs.

Ephemeral Marshes/Cienegas/Springs [EMCS]:
| Marshes and cienegas are water-saturated, poorly
drained wetlands periodically inundated up to a depth of
2 m (7 ft). Marshes support an extensive cover of
~ 4 emergent, non-woody vegetation without peat-like

| accumulations. Cienegas are associated with ephemeral
spring and seep systems in isolated arid basins of the
southwest. Ephemeral springs are areas where
groundwater intermittently flows naturally from a rock or
soil substrate to the surface to form a stream, pond, marsh, or other body of water.
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Tinaia

Ephemeral Catchments [EC] (playas, pools, tinajas, kettles, and
tanks) are bodies of standing water formed in depressions,
basins, or streams. A playa is an internally drained lake found in
a sandy, salty, or muddy flat floor of an arid basin, usually filled
with shallow water only after prolonged, heavy precipitation. A
pool is formed in a small depression found in a marsh oron a
floodplain. A tinaja is a pool in a seasonal stream that may
support flora upon desiccation. A kettle is formed in a
depression by melting ice blocks deposited in a glacial drift or in
the glacier’s outwash plain. A tank is an artificial pond built to
hold water for livestock and wildlife (sometimes including fish)
that contains water for short and irregular periods of time,
usually after a heavy precipitation event.
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Chapter 3: Threats, Conservation Actions, and

Opportunities

Threats are defined as factors that can adversely affect the long-term persistence of Species of
Greatest Conservation Need (SGCN). Many are anthropogenic, but they also may be
associated with natural processes. Additionally, human activities may be positive or neutral for
some species under certain conditions. Whether activities have positive or negative impacts to
species depends on the length of occurrence (both intra- and inter-annual), period of the year in
which a particular activity occurs, location where it occurs, its spatial extent, and its intensity.
How severely an activity negatively impacts a SGCN also depends on the ability of the affected
species to respond and adapt to the activity such that survival and reproduction are unaffected.

Conservation actions are measures that reduce, eliminate, or mitigate threats, thereby
increasing the probability of persistence for affected SGCN. Threats and actions listed in the
2017 State Wildlife Action Plan (SWAP) for New Mexico were reviewed for currency and
relevance. Threats and actions were categorized based on the hierarchy of threats developed
by Salafsky et al. (2008) as adapted by the International Union for Conservation of Nature
(IUCN) and the Conservation Measures Partnership (CMP) to classify threats to species
throughout the world (IUCN 2022).

THREATS

Most wildlife species and habitats in New Mexico have been influenced by humans and likely
will continue to be. Arguably, the role of conservation is to reduce or manage those influences to
achieve, to the maximum extent possible, healthy and naturally functioning (i.e., neither assisted
nor inhibited by humans) ecosystems that allow wildlife populations to persist. The challenge is:
one human impact may encompass a suite of interacting factors (e.g., mine development
encompasses noise from machinery, human activity, habitat fragmentation from roads, toxins
leaching from waste rock) and the effect of these impacts may be additive (severity increases
with number of impacts), cascading (one impact leads to initiation of another), or compensatory
(one replaces the effect of another). The cause-and-effect relationships between human
activities and wildlife responses may be neither clear nor direct. For instance, residential
development at the edges of Albuquerque does not directly impact Rio Grande silvery minnows
(Hybognathus amarus). However, increased demand for water by additional residents may
reduce flows in the Rio Grande, which negatively impacts the ability of the minnow to survive
and reproduce.

This section addresses nine of 10 categories of human activities identified by the IUCN that
potentially threaten the persistence of SGCN in New Mexico (Table 8; Appendix E). The 10t
potential threat category, climate change and severe weather, is discussed separately in
Chapter 4. Positive and neutral impacts of some activities are discussed, but the focus is on
negative impacts because they must be addressed with conservation actions to ensure recovery
and persistence of SGCN.
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Table 8. List of International Union for the Conservation of Nature (IUCN) and Conservation Measures Partnership (CMP) threats potentially
effecting Species of Greatest Conservation Need (SGCN).

IUCN Level | and Level Il
Categories™®

Description

Factors that could Adversely Affect
SGCN in New Mexico

1. Residential and Commercial Development

1.1 Housing and Urban Areas
1.2 Commercial and Industrial Areas
1.3 Tourism and Recreation Areas

2. Agriculture and Aquaculture

2.1 Annual and Perennial Non-Timber
Crops
2.3 Livestock Farming and Ranching

3. Energy Production and Mining
3.1 Oil and Gas Drilling

3.2 Mining and Quarrying
3.3 Renewable Energy

Human settlements or other non-agricultural
land uses with a substantial footprint. Includes
cities, towns, and settlements; factories and
other commercial centers; and tourism and
recreation sites with a substantial footprint.

Farming and ranching, including orchards,
vineyards, and domestic terrestrial animals
raised either in one farmed location or that
utilize natural habitats.

Production of non-biological resources
including exploration, development, and
production of petroleum and other liquid
hydrocarbons, minerals, rocks, and renewable
energy.

Habitat loss/fragmentation/degradation, including of
aquatic habitats and riparian areas, and behavior
modification from noise and activity associated with: urban
areas, suburbs, vacation homes, manufacturing plants,
military bases, power plants, airports, ski areas, golf
courses, and campgrounds.

Loss of nutrition and cover and habitat
loss/degradation/fragmentation associated with various
crops, cattle feed lots, dairy farms, and cattle ranching.

Habitat loss/fragmentation, behavior modification from
noise and activity, and direct mortality from collisions with
wind turbines or burns associated with solar concentrator
power tower facilities (Lovich and Ennen 2011). Includes
impacts of oil and gas wells (both surface impacts and
effects on groundwater at drill sites), coal mines, rock
quarries, wind farms, and solar farms.

0 Threats are listed in the order presented by the International Union for the Conservation of Nature (IUCN) and Conservation Measures
Partnership (CMP). The order does not reflect the relative severity of threats found in New Mexico. Categories developed by Salafsky et al. (2008)
and maintained by the IUCN and CMP (IUCN 2022) as standards for determining threats to imperiled species worldwide. Categories used here
are based on the 2022 version (version 3.3) from the IUCN and CMP. Only those threats relevant to conservation of SGCN in New Mexico are
listed. Descriptions and examples draw from I[UCN (2022).
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IUCN Level | and Level Il
Categories

Description

Factors that could Adversely Affect
SGCN in New Mexico

4. Transportation and Service Corridors

4.1 Roads and Railroads
4.2 Utility and Service Lines
4.4 Flight Paths

5. Biological Resource Use

5.1 Hunting and Collecting Terrestrial
Animals

5.3 Logging and Wood Harvesting
5.4 Fishing and Harvesting Aquatic
Resources

6. Human Intrusions and Disturbance

6.1 Recreational Activities

6.2 War, Civil Unrest, and Military Exercises

6.3 Work and Other Activities (e.g., field
research)

7. Natural System Modifications

7.1 Fire and Fire Suppression
7.2 Dams and Water Management/Use
7.3 Other Ecosystem Modifications

Long, narrow transport corridors, including
roadways, utility lines, pipelines, and flight
paths for transporting people, energy, and
products. Includes impacts from vehicles using
these corridors and of fencing along
transportation corridors.

Consumptive use of non-cultivated biological
resources, including both deliberate and
unintentional harvesting effects. Includes
killing or trapping terrestrial or aquatic animals
for commercial, recreation, subsistence,
control/persecution, or research purposes and
associated accidental mortality. Also includes
harvesting trees for timber, fiber, or fuel and
associated forestry management practices.

Human activities that may alter, destroy, or
disturb habitats and species associated with
non-consumptive uses of biological resources.
Does not usually lead to permanent habitat
destruction. Includes vehicle travel outside of
established transport corridors; people
spending time in nature for work, recreation, or
illegal activities; actions by military forces
outside of permanent military bases.

Actions that convert or degrade habitat in
order to manage natural or semi-natural
systems for the benefit of humans. Includes
fire suppression, inappropriate management of
fires, modification of water flow patterns such
that they deviate from their natural range of
variation, and too much or too little
management (e.g., mowing, abandoning
managed lands).

Habitat fragmentation, behavior modification from noise
and activity, spread of invasive species, direct mortality
from collisions with vehicles and utility lines, and raptor
electrocution. Corridors include highways, secondary
roads, logging roads, railroads, powerlines, cell phone
towers connected by access roads, oil and gas pipelines,
and airplane flight paths.

Habitat loss/fragmentation and population perturbation
from direct mortality and associated, indirect effects on
other species. Includes poaching, trophy hunting, fur
trapping, predator and pest control, commercial logging,
and fuel wood collection.

Habitat modification/disturbance and behavior
modification from noise and activity. Activities include the
use of off-highway vehicles, motorboats, jet-skis,
snowmobiles, mountain bikes, ultralight planes,
hangliders, and tanks and other military vehicles. Also
include hiking, wildlife watching, caving, rock climbing,
military training exercises, field-based species research
and law enforcement, and illegal activities including
vandalism.

Habitat loss/fragmentation/modification, changes in
nutrients and cover, erosion, and alteration of sediment
balance and hydroperiod. Impacts associated with fire
suppression to protect property, escaped fires, arson, the
construction and operation of dams and associated water
releases, surface water diversion, groundwater pumping,
channelization, snag removal from streams, and land
reclamation projects.
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IUCN Level | and Level Il
Categories

Description

Factors that could Adversely Affect
SGCN in New Mexico

8. Invasive and Other Problematic Species,
Genes and Diseases

8.1 Invasive Non-native/Alien
Species/Diseases

8.2 Problematic Native Species/Diseases
8.3 Introduced Genetic Material

8.4 Problematic Species/Diseases of
Unknown Origin

Viral/Prion-induced Diseases
Diseases of Unknown Cause

8.5
8.6

9. Pollution

9.1 Domestic and Urban Wastewater
9.2 Industrial and Military Effluents
9.3 Agricultural and Forestry Effluents
9.4 Garbage and Solid Waste

9.5 Airborne Pollutants

9.6 Excess Energy

11. Climate Change and Severe Weather

11.1 Habitat Shifting and Alteration
11.2 Droughts

11.3 Temperature Extremes

11.4 Storms and Flooding

11.5 Other Impacts

Non-native and native plants, animals,
pathogens/microbes, or genetic materials that
have or are predicted to have harmful effects
on biodiversity following their introduction,
spread, and/or increase in abundance.
Includes harmful organisms introduced or
spread as a result of human activities;
organisms and genes altered or transported by
humans; disease-causing agents such as
bacteria, viruses, prions, and fungi; and
diseases of unknown origin or cause.

Introduction of exotic and/or excess materials
or energy from point and nonpoint sources.
Includes sewage, nutrients, toxic chemicals, or
sediment in runoff from housing and urban
areas, industrial areas (including mines), and
agricultural areas. Also includes solid waste
that may entangle wildlife; atmospheric
pollutants; and generation of heat, light, or
sound from sources such as power plants,
urban areas, and highways that disturb wildlife
or ecosystems.

Long-term climatic changes, which may be
linked to global warming, and other severe
climatic/weather events that are outside of the
natural range of variation or can destroy a
vulnerable species or habitat. Include effects
of changes in habitat composition or location;
severe lack of rain and loss of surface water;
heat waves; and extreme precipitation or wind
events.

Habitat loss/fragmentation/degradation; pollution of gene
pools of native species through hybridization with non-
native species; and population reduction through
competition, disease, and predation. Harmful organisms
can include feral domesticated cattle, unrestrained pets,
non-native mussels, non-native grasses and other plants,
species introduced for biocontrol. Diseases include chytrid
fungus in amphibians, the fungus that causes white-nose
syndrome in bats, plague, rabies, hantavirus, ranavirus,
tularemia, chronic wasting disease, and West Nile virus.

Habitat degradation, behavior modification from noise or
light, direct mortality/reduced fecundity, and loss of food
and water. Sources of pollution include leaking septic and
fuel tanks, untreated sewage, oil or sediment on roads,
lawn and agricultural fertilizers and herbicides, illegal
chemical dump sites, mine tailings, and manure on feed
lots. Solid waste includes road-side litter and construction-
site debris. Air pollution can result from smoke from forest
fires, wind erosion from disturbed areas/bare ground, and
vehicle and industrial emissions, including ozone
produced because of these emissions (Marsavin et al.
2024). Heat, light, or sound that can disturb wildlife can be
released by highways, airplanes, power plants, and lights
in urban areas.

Habitat loss/fragmentation, loss of food and cover, and
direct mortality from drought and extreme temperatures.
Habitat alterations can include desertification, and drought
can lead to a loss of surface water sources. Climate
change can impact the timing of key life history events,
inter-specific interactions, and the occurrence of extreme
precipitation or wind events including thunderstorms,
tornados, hailstorms, dust storms, and blizzards.
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RESIDENTIAL AND COMMERCIAL DEVELOPMENT

New Mexico has two important characteristics favorable for conservation of wildlife: (1) it has a
large land area; and (2) the human population is relatively small and localized (nearly half reside
in 10 cities). According to the US Census, New Mexico’s total population was 2,117,522 people
in 2020 with 1,541,628 people living in urban areas (USCB 2020, ESRI 2023). Thus, urban
sprawl and industrial development are relatively minor compared to smaller and/or more
populous states. Nevertheless, when development does occur, it is more likely to do so in and
near cities because of available infrastructure. Thus, species and habitats adjacent to or near
metropolitan areas likely would be more vulnerable to loss due to development than those in
more remote areas. However, the impacts of increasing residential and commercial
development reverberate well beyond city boundaries. For example, water imported from the
Colorado River basin to meet the needs of Santa Fe and Albuquerque residents contributes to
reductions in amount and timing of flows in the San Juan River. Changes in flow have been
linked to the near extirpation of native Colorado pikeminnow (Ptyochocheilus lucius) (Franssen
et al. 2007, Valdez et al. 2023).

Growth of New Mexico’s cities also has made formerly isolated wildlands readily accessible to
more people, thereby exposing wildlife to more disturbances. More people are building homes in
rural areas, thus directly eliminating, fragmenting, and more broadly degrading adjacent wildlife
habitat. Disturbances that once were non-existent or temporary have become permanent. The
wildland-urban interface (WUI) is the area where human developments meet or intermingle with
undeveloped wildland vegetation. The WUI is an area of human and wildland/wildlife habitat
conflict, which can manifest in the destruction of homes by wildfires or introduction of exotic
species or as habitat fragmentation or biodiversity decline (Radeloff et al. 2005).

Wildlands and wildlife are also impacted by the development of facilities for tourism and
recreation, including ski areas and campgrounds. Ski areas can affect water quality and quantity
of aquatic organisms in nearby streams (Molles and Gosz 1980). Human activity at ski areas
can have negative consequences for the fitness of wildlife populations and along ski trails can
displace wildlife. Snow compaction associated with ski trails can impact inter-specific
interactions, especially of local predator communities (Gaines et al. 2003). Some bird species
are attracted to campgrounds, others avoid them (Gaines et al. 2003) and campgrounds with
unsecured trash can attract predators, leading to human-wildlife conflict (Winslow and Harding
2006).

AGRICULTURE

Agriculture in New Mexico has a long and rich history starting with subsistence crop production
by Native Americans thousands of years ago. Agricultural production diversified with the
intermingling of Native American cropping and European settler knowledge, leading to the
advent of new agricultural practices for crops and livestock (Schickedanz 1980). Currently,
livestock grazing is broadly distributed across New Mexico, while crop production is more
localized and relies upon irrigation water delivered along historic acequias; large-scale diversion
and ditches; or by modern, high-efficiency irrigation systems pumping groundwater from
aquifers.
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Agricultural activities involve land uses such as tilling, draining, seeding, intercropping, rotation,
weed and pest control, grazing, and irrigation that have significant implications for lands that
serve as habitats for wildlife. Agriculture inherently involves domestication of formerly wild plants
and animals and human domination and control to maintain agricultural landscapes. Industrial-
scale agricultural practices are leading drivers of habitat loss, fragmentation, and biological
diversity declines. However, the conservation-based agricultural movement strives to integrate
wildlife and wildlands in a more sustainable agricultural model that reduces the need for
continued large-scale conversion of wildlands and wildlife habitats to highly altered agricultural
lands (Green et al. 2005, Imhoff and Baumgarter 2006). Agricultural practices can provide
habitat or resources or protect habitat quality (e.g., reduce erosion) for SGCN. Beneficial
practices include planting rows of trees between crops to reduce erosion, sequester carbon, and
enhance biodiversity (McCarthy 2024). Pollinator-friendly practices may include planting
pollinator habitat along field margins and underutilized areas, revegetating retired farmland with
wildflowers, and including pollinator-friendly forbs in cover-crop seed mixes (O’Brien and Arathi
2021).

Some species of wildlife may benefit from agriculture-driven changes to the landscapes, while
others do not. Agricultural lands may provide more suitable habitat for native wildlife than
fragmented and extensively modified urban or suburban lands. Such lands often serve as a
buffer between natural areas and more highly altered landscapes, providing food, cover,
breeding habitat, and enabling movement and exchange of plant and animal populations
(Freemark et al. 2002; Kerr and Cihlar 2004; Blann 2006) for species less sensitive to human
presence and disturbance. More specifically, agricultural lands provide important food sources
to migratory waterfowl and sandhill cranes (Antigone canadensis) during migration and
overwintering periods. Livestock grazing programs, when managed sustainably, can provide
multiple benefits to wildlife even while legacy effects of historic agricultural practices on wildlife
habitats remain. Lands managed as part of a range livestock operation remain relatively free
from development and conversion to alternate land uses that are not compatible with wildlife.
For example, New Mexico wildlife utilize millions of acres of habitat on relatively undeveloped
private rangelands, State Trust Lands, and federal public land, and can benefit from wildlife-
friendly artificial water sources. Surface water is an important limiting factor for wildlife
populations in desert environments where water sources are rare or non-existent (Rosenstock
et al. 2005). Earthen and steel cattle tanks increase the distribution of water sources on the
landscape and can benefit wildlife. The Chiricahua leopard frog (Lithobates chiricahuensis) is a
native amphibian and SGCN that uses earthen, steel, and concrete livestock tanks as habitat
(Degenhardt et al. 1996, USFWS 2007).

Conversely, wildlife inhabiting agricultural areas must be able to withstand the perturbations
associated with managing land for human food production and/or find additional spaces on the
landscape to supply their life history needs. Wildlife species utilizing agricultural lands may be
limited directly by the disturbance associated with grazing, planting, and harvesting and
indirectly by the reduced availability of plant and insect foods (McLaughlin and Mineau 1995).
For example, when pifion (Pinus spp.) - juniper (Juniperus spp.) woodlands are reduced or
removed to improve forage and habitat quality for livestock, it can lead to reduced abundance of
local wildlife populations. In particular, mechanical removal of these trees has been shown to
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have negative impacts for local bird abundance, especially of woodland-associated species, and
mule deer (Odocoileus hemionus) and elk (Cervus canadensis nelsoni) may avoid larger
cleared patches due to the loss of protective cover (Bombaci and Pejchar 2016). Additionally,
application and accumulation of pesticides used for agricultural practices are a potential cause
of pollinator species decline; some insecticides used in agricultural areas or intreating seeds are
highly toxic to bees, butterflies, and birds and can lead to fitness impacts in birds exposed over
time; and herbicides can reduce the availability of food resources for pollinators, indirectly
leading to population declines (Brittain et al. 2010, Sanchez-Bayo 2021, EPA 2023, Van Deynze
et al. 2024). Another agricultural practice that may impact native insect pollinators, especially
rare species or species of conservation concern, is the use of honey bees (Apis mellifera), both
to pollinate crops and produce honey. Honey bees may transmit diseases to native bees, may
compete with native species for floral resources, and their presence may negatively impact
native bee reproduction, especially when honey bee hives are placed in natural areas. It is
important to ensure there is sufficient high-quality forage available for honey bees within
agricultural lands, thus removing the need to find forage in natural areas (Hatfield et al. 2018).

Consumption of crops and livestock by wild animals must be at a level that agriculture
producers perceive as tolerable, or these animals may become the focus of control efforts to
eradicate or reduce populations of wildlife on these working lands. The degree of compatibility
between agricultural production and wildlife habitat depends upon a variety of factors, including
the habitat requirements of the species involved, the sustainability of agricultural practices
employed, and the willingness of land managers to allow for the presence of wildlife that may
sometimes compromise maximum agricultural production. Science and understanding regarding
the long-term viability of different types of agricultural operations has improved over time.
Consequently, current approaches emphasize more sustainable uses of rangelands, irrigation
water, and other resources.

Domestic livestock have been an important component of New Mexico’s agricultural economy
since the arrival of Spanish settlers. Although cattle, sheep, goats, and horses accompanied
early Spanish expeditions into the American southwest, the intentional introduction of livestock
for production occurred with Ofate’s colonization of New Mexico in 1598. Widespread livestock
influences on the rangelands of the southwest were not significant until the late 1700s (Jemison
and Raish 2000). With approximately 98% of New Mexico’s land being considered unsuitable
for crop production by early European settlers, domestic sheep grazing served as the primary
agricultural use of the land through the late 19t century (Beck 1962). In the late 1800s, the
development of railroads enabled ranchers to ship livestock to new and expanding markets,
which led to intensified production of sheep and cattle (Jemison and Raish 2000). This period
marked a decline in sheep husbandry and an increase in the cattle industry. Between 1880 and
1889, the number of cattle in New Mexico increased from about 137,000 to 1,380,000 (Wooten
1908). From 1891 to 1893, a severe drought resulted in high mortality of livestock on
southwestern rangelands and a collapse of the cattle industry. While livestock numbers had
peaked in 1891, livestock grazing exceeded the carrying capacity of southwestern plant
communities from the 1880s through early 1900s (Milchunas 2006). United States Forest
Service (USFS) land was heavily grazed through 1906 (Bahre 1991), and heavy grazing on US
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Bureau of Land Management (BLM) lands continued until enactment of the Taylor Grazing Act
in 1934 (Milchunas 2006).

Milchunas and Lauenroth (1993) identified a global pattern where rangeland habitats are more
sensitive to large herbivore grazing when they lack an evolutionary history of grazing and/or with
increased aridity. From a wildlife habitat-management perspective, there are habitats where
livestock grazing should be encouraged in the absence of large native herbivores and other
habitats where livestock grazing should be conservatively managed because these habitats are
more sensitive (Milchunas 2006). Prairie grasslands of eastern New Mexico developed with the
evolutionary influence of bison (Bison bison) as the primary, but not only, large herbivore
present. Large herds of bison were mobile and grazed grassland habitats, both broadly and
intensively, in some areas. Therefore, prairie grasslands of the High Plains and Tablelands
ecoregion are probably more adapted to, and tolerant of, widespread, intensive grazing by
livestock (Milchunas 2006). Although large herbivores that graze and browse are present
throughout the State, most of New Mexico’s other plant communities did not evolve with
widespread and continuous grazing and generally were not exposed to higher levels of grazing
pressure until Spanish settlers introduced and constrained the movements of domestic livestock
in the mid-1500s. However, from a production standpoint, light to moderate grazing can be
sustainable in the southwest (Milchunas 2006), especially when responsive to variable
precipitation.

Riparian habitats in New Mexico are sensitive to grazing and habitat quality and function can be
negatively impacted, especially in situations where grazing is passively managed (Leonard et al.
1997). Livestock and other ungulates may congregate in riparian areas because the vegetation
is typically greener and more palatable than upland plants, especially later in the grazing
season, and because the water and shade from taller plants (if present) offer refuge during hot
summer months (Belsky et al. 1999, Mayer 2024). When ungulates are not excluded or actively
managed, riparian habitats can become areas of continuous grazing pressure. Ungulates,
including livestock, can alter stream conditions, including by trampling streambanks and causing
erosion, sedimentation, and changes to the channel shape and water temperature (Kauffman et
al. 1997, Belsky et al. 1999, Roper and Saunders 2021). When intensive grazing occurs,
especially in the late part of the grazing season, it can also lead to a loss of vegetation
alongside streams (Kauffman et al. 1997, O’Callaghan et al. 2018), further impacting water
temperature as well as channel integrity and the ability of the system to dissipate energy during
high-flow events.

Ecosystem degradation in the southwest during the late 1800s to the 1930s resulted from a
combination of overstocking of livestock, changes in plant species composition, and a
suppression of the natural fire regime that resulted from a reduction of fine fuels that carry fires
(Savage and Swetnam 1990, Swetnam 1990, Swetnam and Baisan 1996, Jemison and Raish
2000). The loss of fine fuels provided by grasses limited shrub-killing fires. In the absence of
fires, successional processes were altered and woody shrubs and less palatable plants
increased across the landscape (Schlesinger et al. 1990, Jemison and Raish 2000, Whitford
2002).

In ponderosa pine (Pinus ponderosa) forests of the Jemez Mountains and other southwestern
forests, tree ring fire scar data indicate that high frequency, low-intensity fires essentially
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stopped after the arrival of railroads in the southwest. Although livestock grazing was not the
sole cause of a decrease in low-intensity fires, intensive grazing contributed to the loss of fine
fuel grasses and tree densities greatly increased in the absence of grass competition (Allen
1989, Bogan et al. 1998). This steep decline in fire frequency occurred several decades before
organized fire-suppression activities began (Allen 1989, Touchan et al. 1995).

High stocking levels continued into the 1930s. In 1934, regulatory management of public
rangelands began under the Taylor Grazing Act, and the Soil Conservation Service provided
assistance to private landowners through programs now considered as part of the Farm Bill.
Despite efforts to reverse the impacts of intensive grazing, plant species and community
restoration has proven to be slow. Many of the detrimental vegetation changes and much of the
erosion attributed to grazing that we observe today occurred before these programs were
implemented.

The BLM administers livestock grazing on allotments according to the New Mexico Standards
for Public Land Health and Guidelines for Livestock Grazing Management. Standards describe
conditions needed for healthy and sustainable public rangelands and were developed for upland
and riparian habitats and Threatened, Endangered, and special status species. Guidelines for
livestock grazing include management tools, methods, strategies, and techniques designed to
maintain or achieve standards. These standards and guidelines were officially adopted in 2001,
amending BLM Resource Management Plans covering the approximate 5.4 million ha (13.5
million ac) of BLM land in New Mexico (BLM 2001).

In 2023, the BLM proposed, and in 2024 it finalized, new regulations that, pursuant to the
Federal Land Policy and Management Act of 1976 (FLPMA), as amended, and other relevant
authorities, would advance the BLM’s mission to manage public lands for multiple use and
sustained yield by prioritizing the health and resilience of ecosystems across those lands.
Specifically, under the proposed and finalized rules, the BLM will protect intact landscapes,
restore degraded habitat, and make informed management decisions based on science and
data. To support these activities, the final rule applies land health standards to all BLM-
managed public lands and uses, identifies conservation tools to be used within the FLPMA’s
multiple-use framework, and revises existing regulations to better meet the FLPMA'’s
requirement that the BLM prioritize designating and protecting Areas of Critical Environmental
Concern (BLM 2023, BLM 2024).

Similarly, livestock grazing on the approximately 3.6 million ha (9.2 million ac) of National Forest
System lands in New Mexico is managed under the Organic Act of 1897, and subsequent
planning rules, to provide for timber production, forest and watershed protection, and wildlife
habitat. The Forest Planning Rule, 36 CFR Part 219, requires that forest plans include
standards and guidelines to maintain or restore ecological conditions that contribute to
maintaining viable populations of species of conservation concern within the plan area.
Implementation of grazing standards and guidelines on public lands thereby benefits a broad
spectrum of native wildlife species.

New Mexico’s arid climate presents challenges and opportunities for working with private
landowners and managers to achieve wildlife conservation goals. Opportunities include
developing innovative and effective initiatives that may attract private landowners to implement
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conservation measures while maintaining sustainable agricultural practices. The 2018
reauthorization of the Farm Bill (USC 2018) continues to support farmers, ranchers, and forest
stewards through a variety of conservation programs. This bill provides voluntary conservation
funds for farmers to protect and restore wildlife habitats, restore forests and wetlands, and
reduce soil erosion (Figure 6). There are also state programs that support implementation of
conservation actions by private landowners. For example, starting in 2024, Land of
Enchantment Legacy Fund monies are being used to support the management and restoration
of rangelands and projects aimed at conserving and improving soil resources and increasing the
health and productivity of agricultural lands (WLA 2024).

Within arid and semi-arid areas, Holechek et al. (2006) reviewed grazing studies that compared
carefully controlled intensity, timing, and frequency of grazing with grazing exclusion and
concluded that “...grazing can have positive impacts on forage plants compared with exclusion
if average long-term use levels do not exceed 40%.” For example, plant and wildlife
communities in one Chihuahuan Desert study were more diverse where the range was
moderately (one third of the current year’s growth) grazed than where it was ungrazed (Smith et
al. 1996). Properly managed livestock grazing also creates a mosaic of vegetative cover that
benefits multiple species with a range of habitat requirements. Vavra (2005) reports that
livestock grazing use often results in a patchiness of utilization from ungrazed to relatively
heavily grazed areas across large pastures common in the western US. This habitat mosaic
created from variable levels of utilization can benefit more wildlife species than entirely
ungrazed areas, as long as key habitats, such as riparian areas, are not disproportionately
impacted.

In order for range livestock operations to remain economically viable, a scientifically based
grazing program is required to ensure the land will continue to provide habitat needed to sustain
both livestock and wildlife into the future. Poorly managed grazing can cause continued
decreases in plant vigor, exacerbate soil erosion, and promote homogeneity of plant
communities (Milchunas 2006). Cessation of grazing will do little to change the state of
degraded plant communities, except potentially in riparian communities (Leonard et al. 1997,
Milchunas 2006, George et al. 2011). Instead, moderate grazing should occur during periods
that will not reduce reproduction and recruitment of both plants and wildlife (Smith et al. 1996,
Holechek et al. 1998). Such an approach can result in mutual benefits to land-management
goals for agricultural production and wildlife management.
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Figure 6. Farm Bill and other funding programs for wildlife conservation on a farm or ranch.

Program abbreviations are as follows: ACEP = Agricultural Conservation Easement Program; CRP =
Conservation Reserve Program; CSP = Conservation Stewardship Program; EQIP = Environmental
Quality Incentives Program; Partners = US Fish and Wildlife Service Partners for Fish and Wildlife
Program. All programs listed here fall under the Natural Resources Conservation Service, except the
Partners program.

ENERGY PRODUCTION AND MINING

Large amounts of oil and natural gas (in 2022, approximately 56,000 active wells [EMNRD
2024] provided 13% and six percent of the total production of oil and natural gas in the US,
respectively; https://www.eia.gov/state/print.php?sid=NM,
https://geoinfo.nmt.edu/resources/petroleum/home.cfml) are extracted from the San Juan and
Permian Basins in northwestern and southeastern New Mexico, respectively (Figure 8). Federal
and state regulations, along with the use of closed-loop drilling techniques, have significantly
reduced the number of open wastewater pits associated with well development. Oil and gas
companies have also consolidated the number of open wastewater pits by developing multi-well
fluid management ponds where produced water from numerous well sites can be collected prior
to disposal. In addition, belowground, multi-well wastewater and fracking ponds are being
replaced by large, aboveground tank systems; this significantly reduces the potential for soil
contamination. When they do occur, open wastewater pits, ponds, and tanks that are not
properly covered or netted are potentially detrimental to migratory birds that cannot fly well or
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thermoregulate when their feathers have oil on them (Custer et al 1994, Ramirez 2010).
Additionally, ingested petrochemicals can be toxic to both adults and embryos (Flickinger 1981,
Hoffman 1990). Improved technology in directional drilling allows oil companies to access
multiple reservoirs from the same surface location. This practice allows drilling multiple wells
from a single pad site to help minimize the environmental impact of oil and gas development.
Other potential impacts of well development are spills of oil, gas, and contaminated water from
production. These spills may serve as sources of contamination that can impact soil, vegetation,
and water bodies. Adherence to appropriate producer policies and state and federal regulations
can reduce the incidence of spills and potential impacts of these releases.

The evolution of best management practices, more-restrictive lease requirements, and
coordinated conservation efforts, such as the Western Association of Fish and Wildlife
Agencies’ Lesser Prairie-Chicken Range-Wide Plan and the Candidate Conservation
Agreement with Assurances managed by the Center of Excellence for Hazardous Materials
Management, have mitigated some of the impacts of energy development and ranching
activities on the lesser prairie-chicken (Tympanuchus pallidicinctus) and dunes sagebrush lizard
(Sceloporus arenicolus). However, the southern Distinct Population Segment of the lesser
prairie-chicken in New Mexico and northwestern Texas was federally listed as Endangered by
the US Fish and Wildlife Service (USFWS) in 2022 (USFWS 2022a) and the dunes sagebrush
lizard was listed as Endangered in 2024 (USFWS 2024b). Many aspects of energy
development, both renewable and non-renewable, are problematic for wildlife, including high
densities of wells (up to 6 wells/km? [16 wells/mi?]), access roads, and utility lines. Large
patches of contiguous habitat are divided into small parcels, making resident species vulnerable
to discovery by predators. Noise and disturbance from traffic and energy extraction elicit
vigilance and flight behavior that needlessly taxes energy reserves of individuals (Hobbs 1989).
Additionally, a strong and consistent multispecies pattern of physiological impacts and negative
fithess consequences in response to increased noise levels associated with oil and gas
infrastructure has been documented (Kleist et al. 2018). Given this, wildlife may abandon these
areas or become locally rare or extinct because of poor recruitment and elevated mortality.

Hydropower is generated at four sites (Navajo, El Vado, Abiquiu, Elephant Butte) in New Mexico
(Figure 7). The dams that produce it can adversely impact already limited stream habitat
required by many aquatic SGCN, such as the Colorado pikeminnow (Franssen et al. 2007).
Dams also act as barriers to movement for aquatic species, such as the Rio Grande silvery
minnow, restricting their ability to migrate along waterways and thereby isolating populations
(Platania et al. 2019).

The highest potential for wind energy lies mostly on the east side of the State (Figure 7).
Currently, 29 active commercial sites produce 4,410 megawatts (MW) in New Mexico (USEIA
2024). Each site disturbs or directly eliminates on average 114 ha (282 ac) of habitat, with
individual turbines and associated roads disturbing approximately 3 ha (7 ac) of habitat per
turbine. Three more sites now under construction will more than double (4,850 MW) the State’s
current energy produced by wind (BER 2024; https://patternenergy.com/projects/sunzia/). The
impact of wind-energy development is not restricted to habitat loss; turbines can cause direct
mortality to birds and bats, which can vary from 0 to 30 mortalities per turbine per year
(Kuvlesky et al. 2007) and has been estimated as ranging from 140,000 to 328,000 birds
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annually in the contiguous US (Loss et al. 2013a) and as many as 600,000 bats in one year in
the US (Hayes 2013). The height of blades of newer wind turbines intersects the travel height of
some bats and birds, thereby increasing the threat of mortality (Barclay et al. 2007). Factors
affecting mortality rates include the speed of blades, weather, prey abundance, time and routes
of migration, proximity to thermals used by soaring raptors, and speed of wind when turbines
begin to operate (McCrary et al. 1983, Erickson et al. 2005, Hoover and Morrison 2006,
Kuvlesky et al. 2007, Arnett et al. 2010). Changing the wind speed at which turbines begin to
generate electricity from 3 m/second (6.7 mph) to 5-6.5 m/second (11.2-14.5 mph) resulted in a
44-93% reduction in bat mortalities with <1% loss of power generation (Arnett et al. 2010, Davy
et al. 2020). Automated curtailment, where wind turbines are stopped or slowed automatically
when wildlife approach and are at risk of collision, can be used to reduce wildlife collision
mortality (McClure et al. 2021, McClure et al. 2022). Applying contrast painting to the rotor
blades of wind turbines resulted in significantly reducing, by more than 70%, the annual fatality
rate for a range of bird species (May et al. 2020). Acoustic deterrents resulted in 31.6%, 17.4%,
and 66.7% additional reductions in bat mortality, when compared to curtailment at lower wind
speeds alone, for eastern red bat (Lasiurus borealis), hoary bat (Aeorestes cinereus cinereus),
and silver-haired bat (Lasionycteris noctivagans), respectively (Good et al. 2022).

Currently, New Mexico has 81 commercial solar-power generation sites in New Mexico that
produce =21 MW energy. Those on undeveloped lands encompass on average 30 ha (74 ac)
each, though many solar installations are currently in developed or urban areas (Fujita et al.
2023, USEIA 2024). Until recently, the amount of habitat that has been impacted by solar-
energy development in New Mexico was relatively small. However, the State ranks third in the
nation for solar-energy potential, and large, utility-scale solar-energy projects are expected to
increase significantly in the coming years and decades. While solar-energy development does
not pose the same direct mortality risk to wildlife as do wind turbines, it does directly impact
much larger amounts of habitat per MW generated than wind energy. These impacts include
habitat loss (e.g., from vegetation removal; Grodsky and Hernandez 2020), habitat
fragmentation, and preventing wildlife from accessing habitat due to the presence of perimeter
security fencing at solar-energy facilities. Large solar-energy facilities can also alter wildlife
movement and disrupt migration and other important movement corridors (Sawyer et al. 2022,
Levin et al. 2023). Additionally, photovoltaic solar sites can disrupt the orientation and
navigation of flying insects and birds and concentrator solar sites, which use mirrors or similar
devices to efficiently concentrate sunlight onto solar panels, can kill individuals by burning
(Lovich and Ennen 2011, Kagan et al. 2014). Potential impacts to wildlife from solar-energy
development can be mitigated by appropriately siting installations to avoid important habitats
and migration and other important movement corridors, installing wildlife-permeable fencing,
retaining native vegetation by avoiding or minimizing blading at the site, and by dividing large
solar sites into smaller fenced sub-sections to create wildlife passage corridors (e.g., Grodsky
and Hernandez 2020, VDEQ 2021, Sawyer et al. 2022, Levin et al. 2023). Additionally, potential
ecosystem benefits of retaining large patches of undisturbed soils and floral resources (Grodsky
et al. 2021) and using native, pollinator-friendly reclamation seed mixes post-construction
(Walston et al. 2021) should be explored further, especially for use in the desert southwest.
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Shafts and adits of abandoned underground mines can provide valuable roosting habitat for
bats (Altenbach and Pierson 1995), although gates erected to prevent entry by humans can
deter bats from entering and leaving (Spanjer and Fenton 2005). This can be mitigated by using
appropriate gate designs that prevent human entry while allowing bats to freely enter and exit
abandoned mine shafts and adits. Direct loss of habitat from open-pit mines is relatively
localized (hard rock more so than coal), but the impacts of these mines can extend beyond their
permit boundaries. Access roads with attendant noise and disturbance can contribute to
significant habitat fragmentation and abandonment by wildlife. Retention ponds, pits, and tanks
collecting water impacted by mining operations may contain toxins particularly hazardous for
wildlife. Appropriate covers and netting can be used to exclude wildlife from contaminated water
and toxic chemicals. Large areas of contaminated water, such as mine pit lakes, are more
problematic and may require the use of multiple methods to prevent or deter wildlife from
coming into contact with hazardous water.
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