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DISCLAIMER 

Recovery plans delineate such reasonable actions as may be necessary for the conservation and 
survival of listed species. Plans are published by the U.S. Fish and Wildlife Service (USFWS), 
sometimes prepared with the assistance of recovery teams, contractors, State agencies, and 
others. Recovery plans do not necessarily represent the views, official positions, or approval of 
any individuals or agencies involved in the plan formulation, other than USFWS. They represent 
the official position of the USFWS only after they have been signed by the Regional Director. 
Recovery plans are guidance and planning documents only; identification of an action to be 
implemented by any public or private party does not create a legal obligation beyond existing 
legal requirements. Nothing in this plan should be construed as a commitment or requirement 
that any Federal agency obligate or pay funds in any one fiscal year in excess of appropriations 
made by Congress for that fiscal year in contravention of the Anti-Deficiency Act, 31 U.S.C. 
1341, or any other law or regulation. Approved recovery plans are subject to modification as 
dictated by new findings, changes in species status, and the completion of recovery actions. 

Literature citation should read as follows: 

U.S. Fish and Wildlife Service. 2021. Draft Recovery Plan for New Mexico Meadow Jumping 
Mouse (Zapus hudsonius luteus). U.S. Fish and Wildlife Service, Southwest Region, 
Albuquerque, New Mexico. 23 pp. 
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Copies of the document can be requested from:  

U.S. Fish and Wildlife Service  
New Mexico Ecological Services Field Office  
2105 Osuna Drive NE  
Albuquerque, New Mexico 87113  
Telephone #: 505-346-2525 or 1-800-299-0196  

U.S. Fish and Wildlife Service  
Southwest Regional Office  
P.O. Box 1306  
Albuquerque, New Mexico 87103-1306  
Telephone #: 505-248-6920  

An electronic copy of this draft Recovery Plan will be made available at: Endangered Species 
Recovery Plans web page and at ECOS Species Profile Page. 
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INTRODUCTION 1 

The New Mexico meadow jumping mouse (Zapus hudsonius luteus) was listed as endangered in 2 
2014 under the Endangered Species Act (ESA) of 1973, as amended (16 USC 1531 et seq.). 3 
Critical habitat was designated in 2016. To help identify and guide species recovery efforts, 4 
Section 4(f) of the ESA directs the Secretary of the Interior to develop and implement recovery 5 
plans for listed species, unless such plans would not promote the conservation of a particular 6 
species. To the maximum extent practicable, these plans are to include: 7 

• A description of site-specific management actions as may be necessary to achieve the 8 
plan’s goal for conservation and survival of the species, 9 

• Objective, measurable criteria that, when met, would support a determination under 10 
section 4(a)(1) that the species should be removed from the List of Endangered and 11 
Threatened Species, and 12 

• Estimates of the time and costs required to carry out those measures needed to achieve 13 
the plan’s goal and to achieve intermediate steps toward that goal. 14 

In 2016, the USFWS adopted a recovery planning process called “Recovery Planning and 15 
Implementation” (RPI). This is a streamlined approach to recovery planning and is intended to 16 
reduce the time needed to develop recovery plans, increase the relevancy of recovery plans over 17 
a longer timeframe, and add flexibility to adjust to new information or circumstances. Under the 18 
RPI framework, a Recovery Plan includes statutorily required elements (objective, measurable 19 
recovery criteria; site-specific management actions; and estimates of time and cost), along with a 20 
concise introduction and explanation of our strategy to achieve species recovery. The Recovery 21 
Plan is supported by a separate Species Status Assessment (SSA) or similar species background 22 
document. Additionally, under the RPI process a separate working document called the Recovery 23 
Implementation Strategy (RIS) is developed that provides a stepped-down schedule from the 24 
more general description of recovery actions described in the Recovery Plan. The RIS describes 25 
in detail the near-term, specific activities needed to implement the recovery actions. The SSA 26 
and RIS allow for incorporation of new information, as needed, without revising the Recovery 27 
Plan, unless there is a need to also change the statutory elements. 28 

This document presents the U.S. Fish and Wildlife Service’s (USFWS) guidance for the 29 
conservation and survival of the New Mexico meadow jumping mouse. To assist in developing 30 
this Recovery Plan, we conducted an SSA) to evaluate the viability of the subspecies (USFWS 31 
2020). The SSA report provides a summary of the subspecies’ biology at the individual, 32 
population, and subspecies levels; describes the factors that have led to its current status and 33 
those that are likely to influence its status into the future; assesses the current and future health of 34 
individual populations given these influences; and describes the implications of predicted 35 
population health and distribution on the subspecies’ viability. The specific activities necessary 36 
for implementing this plan’s proposed recovery actions will be described in the RIS. The SSA 37 
and the RIS will be available on the ECOS Species Profile Page.  38 

This Recovery Plan delineates objective, measurable criteria for determining when the New 39 
Mexico meadow jumping mouse should be considered for downlisting or delisting, lists site-40 

https://ecos.fws.gov/ecp/species/7965
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specific management actions necessary to meet those criteria, and estimates the timeline and cost 41 
for implementing recovery actions. The USFWS developed this Recovery Plan in consultation 42 
with the New Mexico Meadow Jumping Mouse Recovery Team. The Recovery Team included 43 
representation from the U.S. Forest Service, New Mexico, Arizona, and Colorado state 44 
management agencies, Southern Ute Indian Tribe, and Northern Arizona University. The 45 
Recovery Team sought information from other parties such as geneticists, habitat modelers, and 46 
others to draft this Recovery Plan that represents effective guidance for recovering the New 47 
Mexico meadow jumping mouse. The Recovery Plan includes summary information on the 48 
subspecies’ biology and status with a brief discussion of factors limiting its populations. A more 49 
detailed and comprehensive accounting of these topics is included in the SSA (USFWS 2020). 50 

Species Biology and Status 51 

The New Mexico meadow jumping mouse was listed as endangered on June 10, 2014 (79 FR 52 
33119; USFWS 2014, entire) and critical habitat was designated on March 16, 2016 (81 FR 53 
14263; USFWS 2016, entire). It is a dark brownish colored rodent with a white underside and 54 
yellowish-brown sides (Miller 1911, p. 253; Bailey 1913, p. 132; Frey 2008, p. 12).  The New 55 
Mexico meadow jumping mouse is small (181 to 233 millimeters (mm) (7.1 to 9.2 inches (in)) in 56 
total length) with an extremely long, bicolored tail (125.1 mm) (4.9 in)) (Miller 1911, p. 253; 57 
Hafner et al. 1981, p. 509; Frey 2008, p. 63). It is a true hibernator and is active from late May or 58 
early June into early October; the active period is influenced by elevation and possibly age class, 59 
i.e., adults go into hibernation earlier than subadults (Morrison 1987, pp. 13, 25; Najera 1994, p. 60 
54; Wright and Frey 2011, p. 4; Frey 2015, pp. 9-11; Zahratka 2016a, p. 6; 2016b, p. 4; 2019, p. 61 
5). During the active season, its diet consists primarily of grass seeds and forb seeds (Morrison 62 
1990, p. 141; Chambers 2018a, p. 10) and breeding occurs from June through August (Morrison 63 
1987, pp. 14–15; 1989, p. 22; Frey 2015, pp. 5-6; Chambers 2018c, pp. 4-5). 64 

Our understanding of the New Mexico meadow jumping mouse historical and current ranges is 65 
confounded by naturally occurring low population densities and elusiveness of the subspecies, 66 
which makes detection unpredictable. The New Mexico meadow jumping mouse currently is 67 
known to occur within 13 8th hydrological unit code (HUC8) subunits distributed across the 68 
subspecies’ historical range in eastern Arizona, southern Colorado, and New Mexico (Figure 1). 69 
The 13 HUC8s are within six Geographical Units (GU) that contain the currently known 70 
populations. Focusing our recovery efforts in these HUC8s and GUs would allow us to meet the 71 
recovery criteria described below. Jumping mouse detections can include a single mouse or 72 
multiple mice. Our knowledge of current populations has been restricted by limited access to 73 
non-public lands for surveying. New research is also helping us better understand where 74 
potentially functional habitat conditions exist in other parts of the historic range of the New 75 
Mexico meadow jumping mouse that need to be investigated (Martinez et al. 2021).  Further 76 
survey efforts on non-public and public lands could expand our knowledge of the true extent of 77 
the current range.  78 

The New Mexico meadow jumping mouse occurs within elevations ranging from about 1,372 m 79 
(4,500 ft) up to approximately 2,896 m (9,500 ft). It is a habitat specialist (Frey and Malaney 80 
2009, p. 36; Frey 2017, pp. 41-42) that requires dense riparian herbaceous vegetation with a 81 
minimum height of 61 cm (24 in) associated with seasonally available or perennial (persistent) 82 
flowing water, moist soils, and adjacent uplands that can support the vegetation characteristics 83 
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needed for foraging, breeding, and hibernating. The New Mexico meadow jumping mouse 84 
avoids stands of uniformly dense patches of woody vegetation or monotypic stands of sedges and 85 
cattails that lack an herbaceous understory (Morrison 1990, p. 141; Frey 2017, pp. 51- 52). 86 
Although the subspecies requires dense herbaceous vegetation at least 61 cm (24 in) tall in 87 
riparian habitat, mean vegetative heights of 89 cm (35 in) have a greater probability of New 88 
Mexico meadow jumping mouse potential occupancy (Frey and Malaney 2009, p. 36; Chambers 89 
2018c, p. 22; Zahratka 2019, pp. 5-6, 9).  90 

Past and current habitat loss has resulted in the extirpation of historical populations, reductions in  91 
the size of existing populations, and isolation of existing small populations. The primary sources 92 
of current and anticipated future habitat losses include: 1) livestock, elk, and feral horse grazing 93 
pressure that is incompatible with maintaining needed vegetation structure and diversity (i.e., 94 
contributes to riparian herbaceous vegetation loss); 2) incompatible water management and use 95 
(e.g., dams and water diversion, as well as mowing along irrigation ditches, creating loss of 96 
habitat); 3) lack of water due to drought (exacerbated by climate change); and 4) severe wildland 97 
fires that cause changes to riparian habitat (also exacerbated by climate change). Additional 98 
sources of habitat loss are likely to occur from post-fire scouring floods, stream incision resulting 99 
in disconnection of the floodplain from the stream channel, loss of beaver ponds, highway 100 
construction and maintenance, residential and commercial development, coalbed methane 101 
development, and unregulated recreation. 102 

Threats 103 

Under the ESA, a species is an endangered or threatened species based on any one or a 104 
combination of the five listing factors established under section 4(a)(1): (A) The present or 105 
threatened destruction, modification, or curtailment of its habitat or range; (B) overutilization for 106 
commercial, recreational, scientific, or educational purposes; (C) disease or predation; (D) the 107 
inadequacy of existing regulatory mechanisms; or (E) other natural or manmade factors affecting 108 
its continued existence. The greatest threat affecting the New Mexico meadow jumping mouse is 109 
loss of suitable habitat (Factor A). Therefore, protection and restoration of suitable riparian and 110 
upland habitat, particularly in areas vulnerable to the potential effects of climate change, are 111 
necessary to ensure the viability of the subspecies.  112 

Factor A.  The loss of suitable habitat is considered to be the greatest threat to the subspecies. 113 
This has primarily resulted from grazing that is incompatible with local ecological conditions, 114 
especially within riparian habitat. Incompatible grazing can result in overutilization of riparian 115 
and upland vegetation and water use and management that degrade riparian habitat and function. 116 
These threats can be reduced by implementing changes in grazing practices within riparian 117 
habitat that lead to recovery of the physical or biological features required by the New Mexico 118 
meadow jumping mouse. This can include modification of current livestock management 119 
practices or removal of livestock, as well as modification of water management and utilization 120 
within designated critical habitat or other riparian habitat required for downlisting or delisting, as 121 
described in the recovery criteria.  122 

Factor B.  There is no known threat to the subspecies or habitat currently associated with 123 
overutilization for commercial, recreational, scientific, or educational purposes. Permitted live 124 
trapping or detection by non-invasive methods, such as track plate or camera surveying, has not 125 
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resulted in a level of harm or mortality to this subspecies that has adversely affected it. 126 
Conversely, permitted trapping and other detection methods have promoted the conservation and 127 
recovery of the subspecies. 128 

Factor C.  The New Mexico meadow jumping mouse is prey to numerous natural predators such 129 
as weasels, owls, and snakes, but there is no indication that natural predation levels are affecting 130 
the subspecies. Threats from free roaming pets like domestic cats, which are a known threat to 131 
the Preble’s meadow jumping mouse (Zapus hudsonius preblii) in Colorado, are not known to be 132 
problematic to the New Mexico meadow jumping mouse. Based on our information, predation is 133 
not considered to be a threat to the New Mexico meadow jumping mouse. Threats from disease 134 
are unknown at this time. Current research into the general prevalence of sylvatic plague (a 135 
bacterial disease caused by Yersinia pestis) in small mammal populations may aid in determining 136 
if this disease is a factor in the decline of the subspecies.  137 

Factor D.  The inadequacy of existing regulatory mechanisms is considered to be a moderate 138 
threat to the New Mexico meadow jumping mouse. Federal regulations direct the U.S. Forest 139 
Service to develop comprehensive resource management plans that include protection of the 140 
New Mexico meadow jumping mouse and its habitat. Updated planning requirements since 2012 141 
should improve protection of the New Mexico meadow jumping mouse on National Forest lands. 142 
Most other existing regulations, however, are not considered to be adequate to help remove or 143 
reduce stressors and threats to the subspecies. The New Mexico meadow jumping mouse is listed 144 
as endangered by the New Mexico Department of Game and Fish and as a species of greatest 145 
conservation need by Arizona Game and Fish Department and Colorado Parks and Wildlife 146 
(USFWS 2020). These state designations protect the New Mexico meadow jumping mouse from 147 
direct take, but do not protect its habitat. Where threats from specific actions can be remedied 148 
through focused regulatory measures, those should be pursued at the local level first. For 149 
example, Colorado has regulations for coalbed methane development that aid in protecting New 150 
Mexico meadow jumping mouse habitat in southern Colorado. Additional protection of habitat 151 
features could be implemented through local regulations of riparian habitat use on federal and 152 
non-federal lands.  153 

Factor E.  Other natural or manmade factors that could affect the continued existence of the New 154 
Mexico meadow jumping mouse include high severity wildfires and ensuing scouring floods 155 
(increasing as a threat from climate change), highway construction, residential and commercial 156 
development, coalbed methane development, loss of beaver ponds, and recreational use of 157 
riparian habitat that compromise the physical or biological features of that habitat necessary for 158 
the New Mexico meadow jumping mouse. These factors are generally considered to be a 159 
moderate threat to the New Mexico meadow jumping mouse. The threats to the New Mexico 160 
meadow jumping mouse from some, but not all, of these factors can mostly be addressed through 161 
active habitat management (Factor A) and more effective regulatory mechanisms (Factor D).  162 

Recovery Vision 163 

Recovery of the New Mexico meadow jumping mouse will be signified by multiple resilient, 164 
redundant, and viable populations across its geographic range, indicating genetic and ecological 165 
diversity. Threats relevant to long-term viability will be abated when: (1) local populations are 166 
distributed throughout multiple drainages within and possibly outside of the six GUs across the 167 
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range of the subspecies; (2) connectivity between areas of functionally connected habitat in each 168 
GU is available via habitat corridors to facilitate daily and seasonal movements and dispersal, 169 
and; (3) functionally connected habitat of sufficient size is able to withstand and recover from 170 
periodic stochastic events. 171 

Recovery Strategy 172 

The recovery strategy, as described in USFWS recovery planning guidance (NMFS and USFWS 173 
2019) “presents and justifies our intent for how to achieve recovery, and describes the overall 174 
path for moving from the current condition of the subspecies to the future state of the subspecies 175 
as expressed in the recovery vision. As such, the strategy provides the basis for recommending 176 
and prioritizing recovery actions and helps guide development of recovery criteria that measure 177 
progress toward delisting.”  Thus, the recovery strategy constitutes the framework linking key 178 
facts and assumptions about the subspecies’ biology, threats, and environmental constraints with 179 
the recommended recovery actions. The overall strategy for recovery by USFWS is to: (1) 180 
protect and maintain existing New Mexico meadow jumping mouse populations within each GU 181 
to ensure that genetic and ecological diversity is sufficiently represented and resilient; (2) 182 
protect, restore, and expand riparian habitat to proper functioning condition; (3) remove and/or 183 
ameliorate stressors that are influencing cumulative habitat loss and fragmentation within each 184 
GU, and; (4) replicate populations within each GU to increase redundancy. 185 

The current recovery priority number for the New Mexico meadow jumping mouse is 3C, 186 
assigned at the time of listing. This indicates a high degree of threat, a high recovery potential, 187 
the listed entity is a subspecies, and conflict with economic activity exists. Threats are described 188 
above and are high primarily due to ongoing sources of habitat loss, degradation, and 189 
modification, including grazing pressure (which removes the needed vegetation), water 190 
management and use (which causes vegetation loss from mowing and drying of soils), lack of 191 
water due to drought (exacerbated by climate change), and wildfires (also exacerbated by climate 192 
change). Additional sources of habitat loss are likely to occur from scouring floods following 193 
severe wildfires, highway reconstruction and maintenance, residential and commercial 194 
development, coalbed methane development, loss of beaver ponds, and unregulated recreation. 195 

The high potential for recovery is based on the intimate link of this subspecies to the state of its 196 
habitat. The dynamic nature of early seral stage riparian vegetation, with protection, can promote 197 
rapid development into suitable habitat within several years, with an expected tandem response 198 
of increased New Mexico meadow jumping mouse populations within a dispersible distance. 199 
Restoration of dense, herbaceous riparian vegetation will likely involve modifying or limiting 200 
actions that currently preclude the growth of suitable habitat. Currently degraded habitat adjacent 201 
to known populations needs to be protected and restored along streams, ditches, and canals to 202 
provide a sufficient amount of protected New Mexico meadow jumping mouse habitat to support 203 
high levels of population viability that will lead to recovery and delisting. Thus, restoration of 204 
degraded habitat will play an important role in the future viability and recovery of populations by 205 
improving or creating additional suitable habitat to support the subspecies. 206 

Opportunities for habitat improvement and other conservation measures include the following: 207 
(1) design, install, and maintain effective barriers or exclosures to control incompatible livestock 208 
and other grazing in riparian areas and protect habitat from damage; (2) implement water use and 209 
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management that retains hydrological conditions in riparian habitat compatible with the needs of 210 
the New Mexico meadow jumping mouse; (3) protect additional riparian and upland habitat 211 
through acquisition, voluntary conservation agreements, or other instruments; (4) implement 212 
conservation measures on highway reconstruction and maintenance projects, such as seasonal 213 
restrictions and avoidance and designing functional movement corridors into highway riparian 214 
crossings; (5) conduct forest thinning and fuels reduction in surrounding forest habitat to 215 
minimize the risk of high intensity wildfire directly and indirectly affecting New Mexico 216 
meadow jumping mouse habitat; (6) restore riparian habitat and floodplain connectivity by 217 
managing and restoring beaver populations or by using beaver dam analogs or other riparian 218 
restoration methods where beaver restoration is not feasible; and (7) investigate unsurveyed 219 
locations throughout the historical range of the subspecies (see Figure 1) for potential new 220 
detections and expansion of the known current range. Conservation and management will also 221 
include continuing to conduct research on the critical aspects of jumping mouse life history (e.g., 222 
reproduction, abundance, survival, hibernation, movement behavior) and population genetics. 223 

Geographic Units 224 

The SSA (Service 2020) describes the current distribution of the New Mexico meadow jumping 225 
mouse within 8 General Management Units (GMU). These were delineated into these units based 226 
upon the greatest amount of geographic separation between the known locations at the time of 227 
listing.  Recent research suggests that New Mexico meadow jumping mice within HUC8s are 228 
genetically different from those in adjacent HUC8s and that they are or were connected, 229 
historically, through dispersal (C. Chambers pers. comm; Malaney 2021; Sanchez et al. 2021). 230 
Thus, HUC8s are used as units in this Recovery Plan to ensure resiliency and redundancy. The 231 
HUC8s are now grouped into six Geographic Units (GUs) using broad geographic features and 232 
preliminary genetics information (Malaney 2021; see Figure 1). The HUC8s are split between 233 
different GUs only where geographic features suggest it is appropriate (see Figure 1). HUC8s are 234 
included in their entirety, except at the southern extent of the subspecies range, where a portion 235 
of a HUC fell well outside the historical range of the subspecies. Sixteen HUC8s are considered 236 
currently occupied or have historical records. 237 

To have sufficient levels of resiliency, redundancy, and representation, occupied New Mexico 238 
meadow jumping mouse functionally-connected habitat in each HUC8 is necessary for recovery. 239 
To recover the New Mexico meadow jumping mouse, occupied HUC8s within each of the GUs 240 
must possess healthy, resilient populations. The purpose of maintaining the subspecies in each of 241 
the GUs is to maintain representation, by protecting the genetic and ecological diversity in each 242 
area, and providing broader levels of redundancy to guard against losses from catastrophic events 243 
such as high intensity wildfires or scouring floods.  244 
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RECOVERY PROGRAM 248 

Recovery Goal 249 

The goal of this recovery program is to achieve the long-term viability of the New Mexico 250 
meadow jumping mouse in the wild, resulting in the removal of the subspecies from the Federal 251 
List of Endangered and Threatened Wildlife (50 CFR 17.11). 252 

Recovery Objectives 253 

To meet the recovery goal, the following recovery objectives have been identified as necessary 254 
throughout the range of the New Mexico meadow jumping mouse to be able to downlist the 255 
subspecies to threatened status and eventually delist it: 256 

1. Ensure that adequate New Mexico meadow jumping mouse habitat is available to support 257 
viable populations and genetic representation. 258 

2. Ensure that New Mexico meadow jumping mouse population trends remain stable or are 259 
increasing. 260 

3. Ensure that threats to the New Mexico meadow jumping mouse and its habitat are 261 
managed such that they are not causing further habitat degradation and declines in 262 
population numbers or sizes. 263 

Recovery Criteria 264 

Recovery criteria serve as objective, measurable guidelines to assist in determining when an 265 
endangered species has recovered to the point that it may be downlisted from endangered to 266 
threatened, or that the protections afforded by the ESA are no longer necessary and the species 267 
may be delisted. Downlisting is the reclassification of a species from Endangered to Threatened. 268 
Delisting is the removal of a species from the Federal Lists of Endangered and Threatened 269 
Wildlife (50 CFR 17.11). The term “endangered species” means any species (species, sub-270 
species, or distinct population segment) which is in danger of extinction throughout all or a 271 
significant portion of its range. The term “threatened species” means any species which is likely 272 
to become an endangered species within the foreseeable future throughout all or a signification 273 
portion of its range. A decision to downlist or delist the New Mexico meadow jumping mouse 274 
would be made based on these definitions in the ESA (84 FR 45020). 275 

We focused on the functional capability of riparian and adjacent upland habitat and the 276 
abatement of threats to the habitat and the subspecies itself in our determination of objective and 277 
measurable recovery criteria. In doing so, we describe the need for continuous patches of habitat 278 
that contain segments of sufficient size of dense, herbaceous vegetation to sustain New Mexico 279 
meadow jumping mice and provide connectivity between these segments (Figure 2). We then 280 
describe how the protection and maintenance of sufficient habitat meeting these criteria will 281 
alleviate some or all of the threats to the New Mexico meadow jumping mouse caused by 282 
degraded habitat. Justifications for the following recovery criteria are found below the delisting 283 
criteria. Definitions for terms used in this criteria can be found below in the Glossary. 284 
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OBJECTIVE AND MEASURABLE DOWNLISTING CRITERIA 285 

1. These four recovery criteria should be met for consideration of whether the New Mexico 286 
meadow jumping mouse still meets the definition of endangered or instead meets the 287 
definition of a threatened species. Occupied riparian and adjacent upland New Mexico 288 
meadow jumping mouse habitat within each of 13 HUC8s are protected, maintained, and/or 289 
restored. In addition, each of the 13 HUC8s must meet the following functionally 290 
connected habitat conditions. Functionally connected habitat can be contiguous or 291 
composed of habitat segments and/or habitat patches connected by corridors.  292 

a. Across all 13 HUC8s, the distribution of occupied functionally connected habitat 293 
must fulfill all the conditions below. 294 

i. A minimum of five HUC8s must have an area of functionally connected 295 
habitat of at least 45 ha (111 ac) in size. 296 

ii. A minimum of four HUC8s must have an area of functionally connected 297 
habitat of at least 33 ha (82 ac) in size. 298 

iii. No more than four HUC8s can have an area of functionally connected 299 
habitat of less than 20 ha (50 ac) in size. 300 

iv. Each GU must contain at least one HUC8 that meets 1.a.i or 1.a.ii above. 301 
b. Additional hectares of New Mexico meadow jumping mouse habitat  identified in 302 

the most recent version of the SSA must be distributed across the subspecies’ range. 303 
These additional hectares must be functionally connected habitat and > 10 ha (25 304 
ac) in size. 305 

2. Within an occupied HUC8, an overall stable or increasing New Mexico meadow jumping 306 
mouse estimated population trend is documented over an 8-year period.  307 

3. Threats to the New Mexico meadow jumping mouse are decreasing or abated when the 308 
protection and expansion of occupied New Mexico meadow jumping mouse riparian 309 
functionally connected habitat and adjacent upland habitat meet Criteria 1 and 2. These 310 
significant threats include excessive grazing, ineffective water management and/or water 311 
diversions, stream degradation, incised channels and flood plain disconnection, and 312 
increased risk of catastrophic events such as wildfire and ensuing scouring floods. These 313 
criteria will have been reached when these threats are controlled or managed to the extent 314 
that they do not pose imminent or chronic downward pressures on the New Mexico 315 
meadow jumping mouse and its habitat (see USFWS 2020). 316 

4. At least one HUC8 in each of the GUs has functional habitat and population(s) maintained 317 
as to meet Criteria 1 and 2 above to ensure genetic and ecological representation.  318 

OBJECTIVE AND MEASURABLE DELISTING CRITERIA 319 

These four recovery criteria should be met for consideration of whether the New Mexico 320 
meadow jumping mouse meets the definition of threatened or should instead be delisted: 321 

1. Occupied riparian and adjacent upland New Mexico meadow jumping mouse habitat within 322 
a minimum of 16 HUC8s are protected, maintained, or restored. In addition, each of 16 323 
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HUC8s must meet the following functionally connected habitat conditions. Functionally 324 
connected habitat can be contiguous or composed of habitat patches connected by 325 
corridors.  326 

a. Across all 16 HUCs, the distribution of occupied functionally connected habitat 327 
must fulfill all the conditions below. 328 

i. A minimum of 7 HUC8s must have an area of functionally connected 329 
habitat of at least 100+ ha (247 ac) in size. 330 

ii. A minimum of 5 HUC8s must have an area of functionally connected 331 
habitat of at least 65 ha (161 ac) in size. 332 

iii. No more than 4 HUC8s can have an area of functionally connected habitat 333 
of less than 30 ha (74 ac) in size. 334 

b. Additional hectares of New Mexico meadow jumping mouse habitat  identified in 335 
the most recent version of the SSA must be distributed across the subspecies’ 336 
range. These additional hectares must be functionally connected habitat and > 30 337 
ha (74 ac) in size or managed as outlined in an appropriate land management plan 338 
for retention of genetic diversity or long-term sustainability. 339 

c. Functionally connected habitat, if large enough, can count as one of functionally 340 
connected habitat areas in 1.a.i or 1.a.ii and 1.b above (e.g., a 130 ha (322 ac) area 341 
of functionally connected habitat can count as one 100 ha (247 ac) area of 342 
functionally connected habitat (1.a.i) and one 30 ha (74 ac) area of functionally 343 
connected habitat (1.b)).  344 

2. Within an occupied HUC8, an overall stable or increasing New Mexico meadow jumping 345 
mouse estimated population trend is documented over a 12-year period.  346 

3. Threats to the New Mexico meadow jumping mouse are decreasing or abated when the 347 
protection and expansion of occupied riparian functionally connected habitat and adjacent 348 
upland habitat meet Criteria 1 and 2, and significant threats that include excessive 349 
grazing, ineffective water management and/or water diversions, stream degradation, and 350 
stream incision with flood plain disconnection are controlled or managed to the extent 351 
that they do not pose imminent or chronic downward pressures on the New Mexico 352 
meadow jumping mouse and its habitat (see USFWS 2020). 353 

4. At least two HUC8s in each of the GUs are maintained and meet criteria 1 and 2 above to 354 
increase resiliency and ensure genetic and ecological representation. 355 

Justification for Recovery Criteria 356 
Criterion 1 was designed to protect New Mexico meadow jumping mice where they occur and 357 
conserve the complex nature of their habitat. The SSA (USFWS 2020) identifies a range of New 358 
Mexico meadow jumping mouse habitat in the form of hectares of riparian areas needed to 359 
ensure population resiliency. We used hectares instead of miles as the unit of measurement 360 
because it conforms with New Mexico meadow jumping mouse habitat on both sides of a stream 361 
or waterway and is more adaptive to variable riparian corridor widths than linear measurements. 362 
Given that they are the best estimates of a population’s needs based on our current knowledge of 363 
the subspecies, we use the minimum estimate of needed area for downlisting and the upper 364 
estimate of needed area for delisting criteria. Our rational is that using higher estimated area 365 
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would be needed to remove the subspecies from the list. Functionally connected habitat is 366 
calculated as hectares (ha) of occupied riparian New Mexico meadow jumping mouse habitat 367 
measured along waterways (e.g., streams, canals, and ditches) following the channel and not 368 
straight-line distance (Figure 2). Riparian habitat for the New Mexico meadow jumping mouse is 369 
approximately 60% of the total occupied habitat area that is protected, maintained, or restored. 370 
No more than 40% of the total remaining New Mexico meadow jumping mouse habitat that is 371 
protected, maintained, or restored is adjacent upland habitat needed for hibernation and 372 
supporting adults with offspring during reproduction. The total calculated area of functionally 373 
connected habitat is either contiguous or composed of multiple habitat segments and/or habitat 374 
patches connected by corridors; corridor area is not included in functionally connected habitat 375 
size calculations (for a visual representation of terms, see Figure 2). Occupied riparian New 376 
Mexico meadow jumping mouse habitat must be 40 m or less from waterways (e.g., streams, 377 
canals, and ditches) to be included in functionally connected habitat, patch, and segment size 378 
calculations. Corridors connecting patches or segments will contain swaths of riparian habitat 379 
between 1 m and 5 m wide along waterways (e.g., streams, canals, or ditches) that are no longer 380 
than 200 m measured along the channel (not straight-line distance) (Figure 2). The minimum 381 
habitat patch size is 5 ha of riparian habitat, and the minimum habitat segment size is < 5 ha but 382 
greater than a corridor (e.g., wider than 10 m but shorter than 200 m).  383 

Restoration of degraded riparian and upland habitat will be achieved through active management 384 
and protection of riparian habitat. Protection will be achieved through direct physical means such 385 
as fencing against incompatible livestock grazing and developing livestock water sources outside 386 
of riparian habitat. It can also be achieved through regulatory actions on public lands such as 387 
limiting recreational access. In addition to active management on public lands, habitat areas on 388 
private lands can be protected and restored through a variety of landowner agreements such as 389 
conservation easements and other mutual agreements. Following the successful protection and 390 
restoration of previously occupied riparian and upland habitat or suitable habitat not previously 391 
known to be occupied within the range of the mouse, reintroductions could be considered for 392 
reestablishing or establishing a New Mexico meadow jumping mouse population. This would 393 
require an analysis of the feasibility of either translocating New Mexico meadow jumping mice 394 
from another population within the same HUC8 or GU that has demonstrated genetic 395 
compatibility or releasing captive-reared New Mexico meadow jumping mice.  396 

Establishing Criterion 2 for an overall stable or increasing New Mexico meadow jumping mouse 397 
population ensures that the population will be monitored through recovery. Monitoring 398 
population trends provides a real-time assessment of the New Mexico meadow jumping mouse’s 399 
status. Protecting, maintaining, and restoring New Mexico meadow jumping mouse habitat 400 
allows us to calculate if there will be adequate habitat to support a viable population in the 401 
future. We based the 8-year period for downlisting and the 12-year period for delisting on 402 
potential generation time. Female New Mexico meadow jumping mice are known to survive up 403 
to 4 years in the wild (D. Sanchez and C. Chambers pers. comm. 2021). We therefore assumed 404 
that at least two consecutive generations of New Mexico meadow jumping mice being retained 405 
in any occupied HUC would be needed to assure population continuity. Population trends may 406 
fluctuate within the 8-year period; however, the overall trend within a HUC8 on average needs to 407 
be stable or increasing. We consider two female generations sufficient to indicate stability or an 408 
increasing trend through downlisting, but three generations or longer would need to show the 409 
same trends for delisting.  410 
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Currently, there is insufficient information available to date to describe how the New Mexico 411 
meadow jumping mouse populations will be monitored to meet Criterion 2. However, it will be 412 
critically important to develop a population monitoring program once the Recovery Plan has 413 
been finalized. This may require an interagency (State and/or Federal with Tribal input possibly) 414 
ad-hoc committee that can assess how the New Mexico meadow jumping mouse will be 415 
monitored. For example, New Mexico meadow jumping mouse trends could be assessed using 416 
occupancy modeling, demographic modeling, mark-recapture theory, modeling density 417 
estimates, or other methods. Sampling design, calculating detection probability, and use of 418 
specific modeling efforts identified by modeling experts will be needed to develop an effective 419 
monitoring program.  420 

The greatest threat affecting the New Mexico meadow jumping mouse is loss of suitable habitat. 421 
Therefore, protection and restoration of suitable riparian and upland habitat, particularly in areas 422 
vulnerable to the potential effects of climate change, are necessary to ensure the viability of the 423 
subspecies. Abating threats to the New Mexico meadow jumping mouse will be important to 424 
ensure that adequate habitat exists for the subspecies to be recovered pursuant to Criterion 3. If 425 
population trend monitoring demonstrates a declining population, emphasis will be placed on the 426 
stressors that are causing the decline of that specific population. 427 

Criterion 4 ensures that the New Mexico meadow jumping mouse has effective genetic 428 
representation and that genetic threats have been ameliorated. Having occurrences of the New 429 
Mexico meadow jumping mouse across large portions of its historical range would ensure 430 
ecological representation. Ensuring genetic diversity in the near term will reduce the incidence of 431 
inbreeding depression and will aid the ability over a longer timeframe for the New Mexico 432 
meadow jumping mouse to respond and adapt to various environmental conditions. 433 

As is the case for downlisting, criteria for delisting will include successful protection of 434 
functioning habitat, restoration of degraded habitat, and the continued maintenance of both. 435 
Restoration of degraded riparian and upland habitat will continue to be achieved through active 436 
management and protection of riparian habitat, but to a greater degree than required for 437 
downlisting. Protection will also continue to be achieved through direct physical means such as 438 
fencing against incompatible grazing and developing water sources outside of riparian habitat 439 
where necessary. Improvements in regulatory actions such as limiting recreational access to 440 
riparian habitat on public lands containing New Mexico meadow jumping mouse populations 441 
will  aid in recovery of habitat.  The expected recovery of jumping mouse habitat in combination 442 
with stable or increasing population trends will help meet criteria for delisting. Active habitat 443 
management on public lands to restore and protect New Mexico meadow jumping mouse habitat 444 
will need to be greater to reach the criteria for delisting. The amount of newly protected or 445 
restored habitat on private lands achieved through various landowner agreements used for 446 
downlisting also will likely need to increase to meet delisting criteria. The function of 447 
reintroductions through translocations or releases of captive-bred animals as a contribution to 448 
recovery should be better understood as a method in meeting delisting criteria through an 449 
analysis of their prior effect on population recovery for downlisting.  450 
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RECOVERY ACTIONS AND COSTS 451 

The recovery actions identified in Table 1 below are those that the USFWS believes are 452 
necessary to move toward the recovery and delisting of the New Mexico meadow jumping 453 
mouse. 454 

Table 1.  Recovery Actions with associated recovery criteria and estimated costs. 455 

Recovery Action Sites       
(See Fig. 1) 

Objective and 
Measurable 

Criteria 

Association 
with Listing 

Factors 

Estimated 
Cost 

1. Survey and monitor 
New Mexico meadow 
jumping mouse 
occupied habitat to 
assess population 
trends. 

Currently 
Occupied 

HUCs 
1, 2, 3, and 4 Factor A $9,000,000 

2. Develop a 
monitoring protocol for 
assessing population 
trends in occupied New 
Mexico meadow 
jumping mouse habitat. 

Currently 
Occupied 

HUCs 
2 and 4 Factor A 

Factor B $750,000 

3. Identify, evaluate, 
protect, and restore 
New Mexico meadow 
jumping mouse habitat 
through direct, on-the-
ground actions and 
improvements in 
regulatory mechanisms. 

Currently 
and 

Historically 
Occupied 

HUCs 

1 
Factor A 
Factor D 
Factor E 

$27,000,000 

4. Survey and identify 
habitat within known 
and unknown New 
Mexico meadow 
jumping mouse 
locations. 

6 
Geographic 

Units 
1 Factor A $9,000,000 

5. Investigate the 
potential to establish 
new populations of 
New Mexico meadow 
jumping mice within 
historical range but 
outside of current 
locations. 

Historically 
Occupied 

HUCs 
1 Factor A 

Factor C $1,000,000 
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6. Investigate the need 
and potential for 
translocations within 
GUs where populations 
continue to decrease. 

6 
Geographic 

Units 
1, 2, and 4 Factor A 

Factor E $250,000 

7. Create, strengthen, 
and enforce regulatory 
mechanisms to protect 
New Mexico meadow 
jumping mouse habitat 
and minimize and 
remove identified 
threats. 

Currently 
and 

Historically 
Occupied 

HUCs 

1 and 3 Factor D 
Factor E $250,000 

8. Investigate and abate 
threats to the New 
Mexico meadow 
jumping mouse and/or 
its habitat.  

Currently 
and 

Historically 
Occupied 

HUCs 

3 Factor A 

Included in 
costs for 
Recovery 
Action 3 
above. 

9. Identify and conduct 
research into the life 
history, ecological 
needs, and responses to 
management needed 
for recovery. 

Currently 
Occupied 

HUCs 
1, 2, 3, and 4 Factor C 

Factor E $2,000,000 

10. Increase public 
awareness and 
education on New 
Mexico meadow 
jumping mouse 
conservation and 
recovery.  

6 
Geographic 

Units 
1, 2, 3, and 4 

Factor A 
Factor D 
Factor E 

$250,000 

Estimated time and cost to recovery 456 

The estimated cost of completing the site-specific management actions such that the objective, 457 
measurable criteria have been met and the subspecies may be considered for reclassification 458 
from endangered to downlisted and delisted could be as much as $49,500,000.  The time required 459 
to carry out the measures needed to achieve this Recovery Plan’s goal and to achieve delisting is 460 
12 years.   We estimate that these actions could be accomplished by 2035, assuming effective 461 
coordination with necessary partners and stakeholders and continued availability of funds 462 
through the time of delisting. 463 

GLOSSARY  464 

The following are definitions related to the New Mexico meadow jumping mouse and its habitat. 465 
A visual representation of the following terms is provided in Figure 2. 466 
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Functionally Connected Habitat:  Continuous riparian habitat or a minimum of two patches 467 
connected by corridors and segments. Existing patches can be enhanced by corridors and 468 
segments to sustain populations over time.  469 

Habitat Corridor:  An area between 1 m and 5 m wide of riparian habitat along waterways 470 
(e.g., streams, canals, or ditches) and no longer than 200 m measured along the channel (not 471 
straight-line distance) that can connect habitat patches or habitat segments to allow daily or 472 
seasonal movement or exchange of jumping mice among patches. 473 

Habitat Segment:  A discrete area of riparian habitat (up to 40 m (132 ft) wide on each side of a 474 
stream or other waterway) adjacent to a waterway, with tall, herbaceous vegetation and moist 475 
soils that is less than 5 ha in size.  476 

Habitat Patch: A discrete area of riparian habitat (up to 40 m (132 ft) wide on each side of a 477 
stream or other waterway) adjacent to a waterway, with tall, herbaceous vegetation and moist 478 
soils that is at least 5 ha in size and can be used by jumping mice for breeding or obtaining other 479 
resources.  480 

Maintained:  An area of occupied riparian or adjacent upland New Mexico meadow jumping 481 
mouse habitat that meets or exceeds the minimum riparian or upland habitat requirements; and 482 
where management actions are implemented to retain those requirements.  483 

Population:  An assemblage of jumping mice distributed along a waterway with suitable habitat 484 
patches that allows for daily and seasonal intra-population interactions, gene flow, and 485 
movements among individuals.  486 

Protected:  An area of occupied riparian and adjacent upland New Mexico meadow jumping 487 
mouse habitat that is physically secured by means of fencing or other natural barriers (i.e., 488 
canyons) or by land management actions (i.e., grazing restrictions, prescribed fire, etc.) that 489 
reduce or remove threats to the habitat, allowing for recovery.  490 

Restored:  An area of occupied riparian or adjacent upland New Mexico meadow jumping 491 
mouse habitat that is improved through direct management to meet or exceed the minimum 492 
riparian or upland habitat requirements. Restoration may include the use of fencing to protect 493 
habitat, or mechanical actions to restore morphology and function of stream channels to support 494 
riparian habitat. It can include jumping mouse capture and relocation from other occupied areas 495 
within the same HUC8 and reintroduction of captively bred New Mexico meadow jumping mice 496 
originating from the same HUC8 as well. Habitat restoration and improvement will be needed in 497 
some areas to meet the requirements of the recovery criteria. 498 

Riparian Habitat:  Tall (averaging 61 cm (24 in)), dense riparian herbaceous vegetation in 499 
moist or saturated soils that is primarily composed of sedges and forbs, adjacent to a waterway. 500 
Riparian habitat accounts for approximately 60% of the total New Mexico meadow jumping 501 
mouse habitat needed to be protected, maintained, or restored. 502 

Upland Habitat:  Habitat, adjacent to riparian habitat, generally extending outward from the 503 
outer most boundary of riparian habitat up to 100 m (330 ft) from a waterway that can support 504 
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the vegetation characteristics (variety of grasses and forbs) needed for foraging, day nesting, 505 
reproduction, and hibernation. Upland habitat accounts for less than or equal to 40% of the total 506 
New Mexico meadow jumping mouse habitat needed to be protected, maintained, or restored. 507 

Waterway:  A perennial or seasonally intermittent or lotic water source with surface flow during 508 
the active season of the New Mexico meadow jumping mouse (May-October).  509 
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