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forward with reduced Federal oversight. 
Other Federal, as well as State and local 
regulatory mechanisms, that may 
provide protection for the Prebles and 
its habitat are evaluated under Factor D 
below. 

Residential and Commercial 
Development—Clippinger (2002) 
assessed the impacts of residential 
development on the Prebles. He 
analyzed Colorado land-cover data 
compared to positive and negative 
trapping results for the Prebles in a GIS 
analysis and concluded that the 
likelihood of successful trapping of 
Prebles was reduced by either low- or 
high-density residential developments 
when the developments were within 
210 m (690 ft) of the trapping sites 
(Clippinger 2002, pp. iv, 94). Clippinger 
(2002, p. iv) noted that the Prebles can 
be a useful indicator of environmental 
integrity in riparian areas and associated 
upland areas in the Colorado Piedmont. 
These data suggest that nearby 
development increases the risk of local 
extirpation of Prebles from occupied 
sites. 

Theobald et al. (1997) emphasized 
both housing density and spatial 
patterns in evaluating effects of 
residential development on wildlife 
habitat. They concluded that while 
clustered development can decrease 
habitat disturbance (Theobold et al. 
1997, p. 34), much of the Rocky 
Mountain West is experiencing what 
has been termed ‘‘rural sprawl’’ where 
rural areas are growing at a faster rate 
than urban areas (Theobold et al. 2001, 
p. 4). In Colorado, residential demand 
and State law encourage developers to 
design subdivisions with lots of at least 
14 ha (35 ac) each with one house, to 
avoid detailed county subdivision 
regulations (Riebsame et al. 1996, p. 
420). The Larimer County Master Plan 
(Larimer County Planning Division 
1997) cites a trend toward residential 
properties with relatively large lots, 
which leads to scattered development 
and more agricultural land taken out of 
production. Where public and private 
lands are intermingled, private land 
ownership typically follows valley 
bottoms (Theobald et al. 2001, p. 5), 
thus rural development is likely to 
disproportionately affect valley-bottom 
riparian areas (Riebsame et al. 1996, p. 
402), the favored habitat of the Prebles. 
Beyond direct impact to habitat, when 
ranches are subdivided, subsequent 
residential construction and associated 
disturbance can result in the disruption 
of wildlife movement along stream 
corridors (Riebsame et al. 1996, p. 402). 
Rural development disproportionately 
occurs around edges of undisturbed 
public lands and affects the 

conservation value of the undisturbed 
public lands (Hansen et al. 2005, p. 
1900). 

Human development often causes 
subtle effects on riparian habitat as well. 
Indirect effects of human settlement 
have resulted in declines in native trees 
and shrubs, greater canopy closure, and 
a more open understory with reduced 
ground cover within riparian habitat 
(Miller et al. 2003, p. 1055). An open 
understory does not favor the Prebles, 
which prefers dense ground cover of 
grasses and shrubs and is less likely to 
use open areas where predation risks are 
assumed to be higher (Trainor et al. 
2007, pp. 472–476; Clippinger 2002, pp. 
69, 72). 

Fragmentation is another indirect 
impact of development occurring in 
proximity to Prebles’ habitat. The 
Prebles is closely associated with 
narrow riparian systems that represent a 
small percentage of the landscape 
within the subspecies’ range. 
Fragmentation of these linear habitats 
limits the extent and size of Prebles’ 
populations. As populations become 
fragmented and isolated, it becomes 
more difficult for them to persist 
(Caughley and Gunn 1996, pp. 165– 
189). Major risks associated with small 
populations include—demographic 
stochasticity (an increased risk of 
decline in small populations due to 
variability in population growth rates 
arising from random differences among 
individuals in survival and 
reproduction within a season); 
environmental stochasticity (an 
increased risk of decline in small 
populations due to variation in birth 
and death rates from one season to the 
next in response to weather, disease, 
competition, predation, or other factors 
external to the population); and loss of 
genetic variation (a reduction in the 
amount of diversity retained within 
populations and an increased chance 
that deleterious recessive alleles may be 
expressed; the loss of diversity can limit 
a population’s ability to respond 
adaptively to future environmental 
changes) (Caughley and Gunn 1996, pp. 
165–189). These issues are discussed in 
greater detail in Factor E below. The 
Recovery Team determined that small, 
fragmented units of habitat will not be 
as successful in supporting the Prebles 
in the long term as larger areas of 
contiguous habitat (USFWS 2003b, p. 
21). On a landscape scale, maintenance 
of dispersal corridors linking patches of 
Prebles’ habitat may be critical to the 
subspecies’ conservation (Shenk 1998, 
p. 21). 

One indicator of the level of 
development pressure since listing is 
the number of development-related 

section 7 consultations and HCPs 
completed by the Service. Of the 127 
formal consultations and 19 HCPs 
completed in Colorado, 19 section 7 
consultations and 10 HCPs were 
specifically for residential and 
commercial developments with direct 
adverse effects to the Prebles or its 
habitat. Approved projects allowed for 
adverse impacts (permanent or 
temporary) in excess of 210 ha (520 ac) 
of Prebles’ habitat. While conservation 
measures or mitigation in various forms 
have been incorporated into all 
permitted projects, implementation of 
these habitat restoration and 
enhancement measures has been 
hampered by factors such as drought or 
flooding. Recent development pressure 
has been most concentrated south of 
Denver, Colorado, in Douglas and El 
Paso counties; eight section 7 
consultations and three HCPs have 
occurred in the Middle South Platte- 
Cherry Creek drainage, all south of 
Denver, and eight section 7 
consultations and four HCPs have 
occurred in the Fountain Creek 
drainage. We also have worked with 
other Federal agencies and a substantial 
number of landowners and developers 
to avoid adverse impacts to Prebles’ 
habitat, thus avoiding formal 
consultation or the need for HCPs. 
Additional planned residential and 
commercial development projects that 
would adversely affect Prebles’ habitat 
in Colorado are continually being 
reviewed by the Service. Since listing, 
protections afforded under the Act have 
slowed, but not eliminated, the loss of 
Prebles’ habitat due to residential and 
commercial development in Colorado. 
We conclude that in the absence of the 
protections under the Act, Prebles’ 
habitat in Colorado and the populations 
it supports would be lost at a greatly 
increased rate from residential and 
commercial development. 

Continued rapid development is 
expected along Colorado’s Front Range 
as the human population continues to 
grow. The State of Colorado expects the 
population of counties supporting the 
Prebles to increase by an additional 1.5 
million people from 2005 to 2035 (an 
increase of 69 percent), including: 
100,000 in Boulder County; 284,000 in 
Douglas County; 43,000 in Elbert 
County; 371,000 in El Paso County; 
154,000 in Jefferson County; 203,000 in 
Larimer County; and 326,000 in Weld 
County (Colorado Demography Office 
2008). These expected increases support 
Pague and Grunau’s (2000) conclusion 
that habitat conversion is a very high 
priority issue to the Prebles in Larimer, 
Weld, and El Paso counties, and a high 
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priority issue for the remaining counties 
supporting the Prebles in Colorado. 

In contrast to the situation in 
Colorado, no formal section 7 
consultations or HCPs have been sought 
for residential or commercial 
development in Wyoming. This reduced 
level of consultations reflects the 
general lack of development pressure 
within Prebles’ habitat. This relative 
lack of development pressure is 
predicted to continue into the 
foreseeable future as described below. 

Wyoming estimates that the 
population of the counties supporting 
the Prebles will increase by about 
11,000 people from 2005 to 2020, 
including: An increase of 800 in Albany 
County; an increase of 1,500 in 
Converse County; an increase of 9,100 
in Laramie County; and a decrease of 
400 in Platte County (Wyoming 
Department of Administration and 
Information 2007). Commercially 
available estimates suggest counties 
supporting the Prebles will increase by 
about 18,400 people from 2006 through 
2036, including: A decline of 3,700 in 
Albany County; an increase of 3,500 in 
Converse County; an increase of 18,300 
in Laramie County; and an increase of 
300 in Platte County (Economy.com 
2007 as provided by Lui 2007). 

While population growth rates 
provide valuable insight into 
development pressures, they may not 
provide a complete picture. For 
example, human population increases 
in Cheyenne, Fort Collins, Greeley, 
Longmont, the immediate Denver 
metropolitan area, and much of 
Colorado Springs are likely to have little 
direct impact on the Prebles because the 
subspecies appears to have little 
likelihood of occurrence within and 
downstream from these cities. 
Conversely, substantial human 
population increases in the Laramie 
Foothills of Larimer County, Colorado, 
or southern portions of Douglas County, 
Colorado, are likely to have a high 
impact to the Prebles. In Wyoming, 
given the small projected increases in 
the human population, we expect rural 
development will continue to have only 
small, localized impacts. 

Modeling exercises also can provide 
some insights into future land-use 
development patterns. While these 
models have weaknesses, such as an 
inability to accurately predict economic 
upturns or downturns, uncertainty 
regarding investments in infrastructure 
that might drive development (such as 
roads, airports, or water projects), and 
an inability to predict open-space 
acquisitions or conservation easements, 
we nevertheless think that such models 
are useful in adding to our 

understanding of likely development 
patterns. For example, in 2005, the 
Center for the West produced a series of 
maps predicting growth through 2040 
for the West including the Colorado 
Front Range and Wyoming (Travis et al. 
2005, pp. 2–7). The projections for the 
Colorado Front Range (available at: 
http://www.centerwest.org/futures/ 
frtrng/2040.html) illustrate significant 
increases in urban/suburban, low- 
density suburban, and exurban land 
uses across virtually all private lands 
within the Colorado portion of the 
Prebles’ range. These projections depict 
that only small isolated patches of 
Prebles’ habitat in public ownership, 
including headwater areas in Federal 
ownership, would avoid the direct 
impacts of residential and associated 
commercial development. In his review 
of the revised proposed rule, Travis 
(2008) noted that while land-use 
modeling and projections retain 
uncertainties and are not at a resolution 
useful for assessing habitat patterns, 
both the empirical record and the 
projections show development filling 
gaps along the Colorado Front Range. 
Although similar maps for Wyoming are 
older (http://www.centerwest.org/ 
futures/archive/development/ 
development_wy.html) or less refined 
(http://www.centerwest.org/futures/ 
west/2040.html), they suggest only 
limited increases in development, 
primarily around Cheyenne. Travis 
(2008) called the difference between 
land development trends in the 
Colorado Front Range and those in 
Wyoming ‘‘logical and real.’’ 

Based upon known impacts to the 
Prebles associated with current 
development pressures and best 
available projections for future 
development (as described above and in 
relation to Factor D below), we conclude 
that residential and commercial 
development constitutes a substantial 
threat to the Prebles in Colorado, now 
and into the foreseeable future. In 
Wyoming, residential and commercial 
development is likely to be limited with 
only small, localized impacts to the 
Prebles expected. While more 
significant development is projected in 
the vicinity of Cheyenne, recent 
trapping efforts have not confirmed 
presence of Prebles in this area. 

Transportation, Recreation, and Other 
Rights-of-Way Through Habitat—At the 
time of listing, the Service concluded 
that roads, trails, or other linear 
development through the Prebles’ 
riparian habitat could act as partial or 
complete barriers to dispersal (63 FR 
26517, May 13, 1998). These forms of 
development have continued to affect 
and fragment Prebles’ habitat. Since 

listing, the Service has conducted 40 
formal consultations under section 7 of 
the Act for road or bridge projects (33 
in Colorado and 7 in Wyoming) 
resulting in permitted impacts to 
approximately 50 ha (125 ac) of Prebles’ 
habitat. In addition, a formal 2005 
programmatic section 7 consultation 
with the Federal Highway 
Administration for the Wyoming 
Statewide Transportation Improvement 
Program could result in 19 future 
highway projects with impacts to 42 ha 
(104 ac) of Prebles’ habitat. Under the 
Douglas County (Colorado) Regional 
HCP for the Prebles, completed in May 
2006, 67 approved road and bridge 
construction projects by Douglas 
County, and the cities of Parker and 
Castle Rock, may affect up to 122 ha 
(302 ac) of Prebles’ habitat over a 10- 
year period. 

One of the largest road projects is the 
improvement to I–25 in El Paso County, 
Colorado. The proposed construction 
will affect 10 of the eastern tributaries 
of Monument Creek thought to support 
the Prebles (Bakeman and Meaney 2001, 
p. 21). Impacts to the Prebles include 
habitat fragmentation and modification, 
change in population size, and 
behavioral impacts (Bakeman and 
Meaney 2001, pp. 18–20). While 
measures to avoid, minimize, and 
mitigate impacts were identified, the 
project will have significant cumulative 
effects on Prebles in the Monument 
Creek drainage, especially east of I–25 
(Bakeman and Meaney 2001, pp. i, ii, 
22–27). 

With an increased human population, 
a high level of road construction and 
maintenance projects will occur; in the 
absence of the Act’s protective 
measures, impacts to the Prebles and its 
habitat would likely be substantial. 
While the Act rarely stops such projects, 
it does promote measures to avoid, 
minimize, or compensate for impacts to 
the subspecies and helps control the 
level of negative impacts to the Prebles 
and its habitat. Pague and Grunau 
(2000) considered ‘‘travel corridor 
construction’’ to be a high-priority issue 
to Prebles’ populations in Weld, 
Douglas, Elbert, and El Paso counties in 
Colorado. 

Human-caused impacts associated 
with recreation include backcountry 
roads, trails, and campgrounds, which 
are often located along streams and near 
water (WGFD 2005, p. 56). Recreational 
trail systems are frequently located 
within riparian corridors (Meaney et al. 
2002, p. 116). The development of trail 
systems can affect the Prebles by 
modifying its habitat, nesting sites, and 
food resources in both riparian and 
upland areas. Use of these trails by 
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humans or pets can alter wildlife 
activity and feeding patterns (Theobold 
et al. 1997, p. 26). Meaney et al. (2002, 
pp. 131–132) suggest fewer Prebles were 
found on sites with trails than on sites 
without trails. While temporal and 
spatial variation in Prebles’ numbers 
resulted in low precision of population 
estimates and weak statistical support 
for a negative trail effect, the authors 
considered the magnitude of the 
potential effect sufficient to encourage 
careful management and additional 
research (Meaney et al. 2002, pp. 115, 
131–132). Since the listing of the 
Prebles in 1998, a dozen recreational 
trail projects with proposed impacts to 
Prebles’ habitat in Larimer, Boulder, 
Douglas, and El Paso counties, 
Colorado, have been addressed through 
section 7 consultations or HCPs. None 
have been addressed through section 7 
in Wyoming. An additional 24 trail 
projects have been permitted under the 
Douglas County Regional HCP. As 
human populations continue to increase 
(as discussed above), we anticipate 
increased demand for recreational 
development in public open space and 
on conservation properties. Without 
protections afforded by the Act, Prebles’ 
populations on properties free from 
residential and commercial 
development threats will still be subject 
to widespread threats from future 
recreational development and increased 
human use. 

Many utility lines (sewer, water, gas, 
communication, and electric lines, and 
municipal water ditches) cross Prebles’ 
habitat. Current and future utility rights- 
of-way through these habitats will cause 
habitat destruction and fragmentation 
from periodic maintenance and new 
construction. Since the listing of the 
Prebles, 20 utilities projects adversely 
affecting the Prebles and its habitat have 
been evaluated through section 7 
consultations (16 in Colorado, 4 in 
Wyoming). In addition, an approved 
HCP with Denver Water permits impacts 
to 34 ha (84 ac) of Prebles’ habitat at 
multiple sites in Colorado. While often 
more costly than trenching, avoidance 
measures such as directional drilling 
under riparian crossings can reduce or 
avoid impacts to the Prebles. If the 
Prebles were to be delisted, we do not 
anticipate that project operators would 
voluntarily directionally drill to avoid 
Prebles’ habitat. 

Overall, we conclude that threats 
related to transportation, recreation, and 
other rights-of-way through habitat are 
directly related to human population 
pressures. Thus, we expect these issues 
will have substantial impacts to Prebles’ 
populations in Colorado, but less 

impacts to Prebles’ populations in 
Wyoming. 

Hydrologic Changes—Establishment 
and maintenance of riparian plant 
communities are dependent on the 
interactions between surface-water 
dynamics, groundwater, and river- 
channel processes (Gregory et al. 1991, 
pp. 542–545). Changes in hydrology can 
alter the channel structure, riparian 
vegetation, and valley-floor landforms 
(Gregory et al. 1991, pp. 541–542; Busch 
and Scott 1995, p. 287). Thus, changes 
in the timing and abundance of water 
can be detrimental to the persistence of 
the Prebles in these riparian habitats 
due to resultant changes in vegetation 
(Bakeman 1997, p. 79). Changes in 
hydrology may occur in many ways, but 
two of the more prevalent are the 
excessively high and excessively low 
runoff cycles in watersheds with 
increased areas of paved or hardened 
surfaces, and disruption of natural flow 
regimes downstream of dams, 
diversions, and alluvial wells (Booth 
and Jackson 1997, pp. 3–5; Katz et al. 
2005, pp. 1019–1020). 

Urbanization can dramatically 
increase frequency and magnitude of 
flooding while decreasing base flows 
(the portion of stream flow that is not 
surface runoff and results from seepage 
of water from the ground into a channel 
slowly over time; base flow is the 
primary source of running water in a 
stream during dry weather) (Booth and 
Jackson 1997, pp. 8–10; National 
Research Council 2002a, pp. 182–186). 
Infiltration of precipitation is greatly 
reduced by increases in impervious 
surfaces. The magnitude of peak flows 
increases in urban areas as water runs 
off as direct overland flow. Increased 
peak flows can exceed the capacity of 
natural channels to transport flows, 
trigger increased erosion, and degrade 
habitat (Booth and Jackson 1997, pp. 3– 
5). Changes in hydrology associated 
with urbanization can result in channel 
downcutting, lowering of the water table 
in the riparian zone, and creation of a 
‘‘hydrologic drought,’’ which in turn 
alters vegetation, soil, and microbial 
processes (Groffman et al. 2003, p. 317). 
Meanwhile, reduced infiltration results 
in reduced groundwater recharge, 
reduced groundwater contributions to 
stream flow, and, ultimately, reduced 
base flows during dry seasons (National 
Research Council 2002a, p. 182; 
Groffman et al. 2003, p. 317). 
Established methods of mitigating 
downstream impacts of urban 
development, such as detention basins, 
have only limited effectiveness; 
downstream impacts are probably 
inevitable without limiting the extent of 

watershed development (Booth and 
Jackson 1997, p. 17). 

In response to altered hydrology, 
stormwater-management, flood-control, 
and erosion-control efforts occur along 
many streams within the former and 
current range of the Prebles. The 
methods used include channelization; 
construction of detention basins, outfall 
structures, drop structures, riprap 
banks, impervious cement channels; 
and other structural stabilization. 
Structural stabilization methods 
designed to manage runoff and control 
erosion can increase the rate of stream 
flow, shorten channel length, narrow 
riparian areas, destroy riparian 
vegetation, and prevent or prolong the 
time required for vegetation 
reestablishment (Booth and Jackson 
1997, p. 4). These impacts may affect 
plant composition, soil structure, and 
physiography of riparian systems to the 
point where habitat supporting the 
Prebles is so altered that populations 
can no longer persist. Pague and Grunau 
(2000) considered ‘‘bank stabilization’’ 
to be a high-priority issue for the Prebles 
in Weld and El Paso counties. Since the 
listing of the Prebles, 22 stormwater 
management, stream stabilization, or 
outfall structure projects with impact to 
Prebles’ habitat have been addressed 
through formal section 7 consultations 
in Colorado; none have occurred in 
Wyoming. 

The Prebles’ apparent absence 
downstream from most areas of 
extensive urbanization (including 
Cheyenne, Wyoming, and Fort Collins, 
Longmont, Boulder, Golden, Denver, 
Parker, and Colorado Springs, Colorado) 
may be attributable to such changes in 
hydrology described above. Corn et al. 
(1995, p. 14) and Schorr (2001, p. 30) 
expressed concern over the integrity of 
protected riparian habitats on 
Monument Creek and its tributaries 
through the Academy because of 
development activities upstream. In 
2007, all eastern tributaries of 
Monument Creek on the Academy 
experienced adverse impacts to 
occupied Prebles’ habitat due to erosive 
head cutting, channel degradation, and 
impacts to vegetation that were 
attributable to regional stormwater 
management, and commercial and 
residential development (Mihlbachler 
2007). 

In Colorado, degraded riparian 
habitats have been restored, in part as 
mitigation for adverse impacts to the 
Prebles. Work to restore Prebles’ habitat 
through a 0.86 km (0.54 mi) urban 
stream reach of East Plum Creek, 
Douglas County appears to have 
increased vegetation cover and Prebles’ 
use (Bakeman 2006, pp. 4, 8). The effort 
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has restored connectivity of upstream 
and downstream riparian habitat though 
this previously degraded urban stream 
reach. Similarly, recent projects on 
Cherry Creek, Douglas County, have 
restored groundwater levels and 
downcut channels in or near Prebles’ 
habitat by employing rock or sheet pile 
drop structures. 

If we were to delist the Prebles, we 
believe that runoff-related impacts to 
riparian habitats within and 
downstream of development would 
likely increase in areas of high 
development, such as along Colorado’s 
Front Range urban corridor, and that 
restoration of impacted riparian systems 
would be somewhat less likely to occur. 

At the time of listing, we stated that 
the Prebles depended on vegetative 
habitat that was in turn dependent on 
physical factors including surface flows 
and groundwater. Water development 
and management in its various forms 
alters vegetation composition and 
structure, riparian hydrology, and flood- 
plain geomorphology directly, as well as 
through alterations to habitat located 
downstream; these alterations often, but 
not always, have adverse impacts to the 
Prebles (63 FR 26517 May 13, 1998). 
The creation of irrigation reservoirs at 
the expense of native wetlands is a 
factor that negatively affected Prebles’ 
populations over the previous century 
(Fitzgerald et al. 1994, p. 293). 
Reservoirs with barren shorelines can 
create barriers to Prebles’ movement and 
fragment populations along stream 
corridors. 

Current and future reservoir 
construction is necessary to respond to 
municipal water needs. By 2030, 
municipal and industrial demand for 
water in Colorado will increase 60 
percent, by 578 million cubic meters 
(m3) (469,000 acre-feet (af)) yearly in the 
South Platte River drainage and by 41 
percent, 133 million m3 (108,000 af) 
yearly in the Arkansas River drainage 
(Colorado Water Conservation Board 
2004). Even under the most optimistic 
scenarios, the Colorado Water 
Conservation Board (2004, p. 13–17) 
estimated a shortfall relative to 
municipal and industrial demands of 
111 million m3 (90,000 af) of water in 
the South Platte drainage and 22 million 
(m3) (18,000 af) in the Arkansas 
drainage by 2030. The expanded storage 
and transport of water that will be 
needed to address these demands has 
the potential to significantly impact 
Prebles’ habitat. Pague and Grunau 
(2000) considered hydrological impacts 
(water quality, flow regime, and 
groundwater) to be a high-priority issue 
to the Prebles in all Colorado counties 
supporting populations. 

Since the listing of the Prebles, we 
have conducted two section 7 
consultations for new reservoirs in 
Colorado, the Reuter-Hess Reservoir in 
Douglas County and the Pinewood 
Springs Reservoir in Larimer County. 
Through these consultations, 7 ha (17 
ac) of impacts to Prebles’ habitat were 
authorized. Three water projects 
currently proposed will, if developed, 
significantly affect Prebles’ habitat 
including—the proposed expansions of 
existing Halligan and Seaman 
Reservoirs in the Cache La Poudre 
drainage, Larimer County, Colorado, 
and storage reallocation at Chatfield 
Reservoir, in the Upper South Platte 
drainage, Jefferson and Douglas 
counties, Colorado. Options being 
considered at Halligan Reservoir could 
inundate up to 4.0 km (2.5 mi) of 
Prebles’ habitat and affect the Prebles’ 
critical habitat at the site of the 
proposed dam. At Seaman Reservoir, 
the currently favored option would 
inundate about 4.0 km (2.5 mi) of 
Prebles’ critical habitat. Options being 
investigated at Chatfield Reservoir have 
generated a preliminary estimate that up 
to 130 ha (330 ac) of existing Prebles’ 
habitat, including almost 28 ha (70 ac) 
of critical habitat, would be inundated. 
These and other water projects also will 
result in alteration of flows that could 
further affect Prebles’ habitat. 

In Wyoming, estimates of projected 
water use in the Platte River Basin 
through 2035, range from a 38 million 
m3 (31,000 af) decrease to a 90 million 
m3 (73,000 af) increase (Wyoming Water 
Development Commission 2006, p. 10). 
No significant reservoir projects are 
currently planned within Prebles’ 
habitat in Wyoming. While the Platte 
River Plan identifies ‘‘upper Laramie 
River storage’’ as a future storage 
opportunity (Wyoming Water 
Development Commission 2006, p. 31), 
potential impacts to Prebles are 
uncertain based on limited knowledge 
of the subspecies’ occurrence in the 
drainage and uncertainty regarding the 
location of any future water projects. 

Beyond direct effects to the Prebles 
and its habitat through construction or 
inundation, changes in flows related to 
water diversion, storage, and use also 
affect riparian habitats downstream in a 
variety of ways. In the foreseeable 
future, a number of changes in amount 
and timing of diversions, water uses, 
and return flows will affect many 
streams supporting the Prebles. The 
cumulative impacts of such changes to 
specific Prebles’ populations, both 
adverse and potentially beneficial, are 
difficult to predict. As flows are 
captured or diverted, or as groundwater 
supplies are depleted through wells, 

natural flow patterns are changed, and 
more xeric plant communities may 
replace the riparian vegetation. 
Sediment transport is disrupted by on- 
stream reservoirs. Loss of sediment 
encourages channel downcutting, which 
in turn affect groundwater levels (Katz 
et al. 2005, p. 1020). The resulting 
conversion of habitats from moist or 
mesic, shrub-dominated systems to drier 
grass- or forb-dominated systems make 
the area less suitable for the Prebles. 

Given the projected future demands 
for water, we conclude that major water 
development projects affecting the 
Prebles in Colorado would likely occur 
regardless of whether the subspecies 
remains listed. Measures to minimize 
and compensate for impacts specific to 
the Prebles and its habitat are less likely 
to be incorporated into project plans if 
the subspecies were to be delisted. 
Fewer and smaller projects are likely to 
occur in Wyoming, creating a negligible 
threat. 

Aggregate Mining—At the time of 
listing, we cited alluvial aggregate 
mining as a threat to the Prebles. 
Aggregate mining is focused on 
floodplains, where these mineral 
resources most commonly occur, and 
specifically on the same gravel deposits 
that may provide important hibernation 
sites (63 FR 26517, May 13, 1998). 
Alluvial aggregate mining continues to 
be a threat to the Prebles in Colorado. 
Alluvial aggregate extraction may 
produce long-term changes to Prebles’ 
habitat by removing (often permanently) 
shrub and herbaceous vegetation, and 
by altering hydrology. Often, mined pits 
are constructed with impervious liners 
and converted to water reservoirs after 
aggregate is removed. This conversion 
precludes restoration of riparian 
shoreline vegetation and alters adjacent 
groundwater flow. 

Since listing, we have conducted 
formal consultation under section 7 of 
the Act regarding impacts to the Prebles 
at two aggregate mines in Colorado. We 
have worked with project proponents to 
avoid impacts at others. At Rocky Flats 
NWR, private aggregate mining 
activities could affect Prebles’ habitat 
directly or through alteration of 
hydrology along Rock Creek. While 
aggregate mining continues to affect 
floodplains in the Colorado Front 
Range, many project sites are along 
downstream reaches of larger streams 
and rivers where Prebles’ populations 
now appear absent. Pague and Grunau 
(2000) considered ‘‘rock and sand 
extraction’’ to be a high-priority issue in 
Weld, Jefferson, and Douglas counties. 
While some stream channels within the 
range of the Prebles, in Wyoming have 
historically been mined for aggregate, 
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including the Laramie River at Laramie 
and Lodgepole and Crow creeks at 
Cheyenne, mining is not widespread 
(Wyoming State Geological Survey 
(WSGS) 2008). 

Since construction aggregates are so 
low in value relative to their weight, 
transportation costs require that 
aggregate sources be located as close to 
the point of use as possible (WSGS 
2008). Therefore, threats related to 
aggregate mining are likely to be more 
intense in areas in close proximity to 
human development. Thus, we expect 
this issue will have greater impact on 
Prebles’ populations in Colorado. Given 
the high cost of transporting aggregate, 
increased development in Colorado will 
not cause a significant increase in 
aggregate mining in Wyoming. To the 
extent that aggregate mining will occur 
in Wyoming, it is likely to continue to 
be in close proximity to development 
such as the expanding urban centers of 
Laramie and Cheyenne. 

Oil and Gas—As a result of public 
comments we received, we also 
investigated whether oil and gas 
exploration and extraction poses a 
threat to the Prebles. A large portion of 
the subspecies’ Wyoming range overlaps 
with exposed undifferentiated 
precambian rocks or other formations 
with low potential for of oil and gas 
development (DeBruin 2002). A GIS 
analysis of oil and gas potential 
(Anderson 1990) relative to the 
subspecies likely range (Beauvais 2004) 
indicates that approximately 79 percent 
of the Prebles range in Wyoming occurs 
in areas with low oil and gas potential. 
This analysis indicates that less than 1 
percent of the Prebles range in Wyoming 
occurs in areas with high oil and gas 
potential, while approximately 20 
percent overlap with areas of moderate 
oil and gas potential. Even within these 
moderate and high potential areas, only 
one oil and gas field occurs (DeBruin 
2002). In addition, coalfields and the 
range of the Prebles have little overlap 
in Wyoming (DeBruin 2004, p. 2) 
indicating a minimal risk of Prebles 
habitat being altered for coal 
production. In Colorado, many new 
wells are being drilled on the plains 
within or to the east of the Front Range 
urban corridor (mostly in Weld County). 
Few Prebles exist in areas of current oil 
and gas production exploration and 
production. In addition, wells are 
usually located in upland areas away 
from riparian habitats supporting 
Prebles’ populations. Based on the 
limited potential for development of 
these resources within the range of 
Prebles, we conclude that these 
activities (directly or indirectly) will not 
meaningfully affect the conservation 

status of the Prebles throughout its 
range now or in the foreseeable future. 

Agriculture—At the time of listing we 
cited conclusions by Compton and 
Hugie (1993a; 1993b) that human 
activities, including conversion of 
grasslands to farms and livestock 
grazing, had adversely impacted 
Prebles. They concluded that 
development of irrigated farmland had a 
negative impact on Prebles’ habitat, and 
that any habitat creation it produced 
was minimal (Compton and Hugie 
1993a; Compton and Hugie 1993b). In 
general, negative trapping results 
suggest that the Prebles does not occur 
in areas cultivated for row crops. 
Historically, the rapid rate of native 
habitat conversion to row crops likely 
had a significant adverse impact on the 
Prebles. Because conversion of native 
habitat to row crops has become 
increasingly rare in both Colorado and 
Wyoming (U.S. Department of 
Agriculture 2000, Tables 2, 3, & 9), such 
conversions are unlikely to present a 
similar threat in the future in any 
portion of the subspecies’ range. 

Although pressures to increase 
agricultural production may result from 
the demand to produce biofuels, we are 
not aware of information that suggests 
this would result in meaningful 
decreases in the Prebles’ riparian habitat 
in Colorado or Wyoming. We conclude 
that in the absence of protections 
afforded by the Act, only a little of the 
subspecies’ habitat is at risk from 
agricultural conversion. In Wyoming, 
where such a scenario in Prebles’ 
habitat appears more likely than in 
Colorado, we explored whether former 
cropland removed from production for 
conservation purposes is now being 
returned to production. For example, 
through the CRP, farmers and ranchers 
enroll eligible agricultural land in 10- to 
15-year contracts and plant appropriate 
cover such as grasses and trees in crop 
fields and along streams. The plantings 
help prevent soil and nutrients from 
running into regional waterways and 
affecting water quality. The long-term 
vegetative cover also improves wildlife 
habitat and soil quality. Wildlife habitat 
provided through the CRP can be at risk 
when CRP contracts expire and lands 
are returned to agricultural production. 

In Wyoming counties within the range 
of the Prebles, the percent of cropland 
enrolled in the CRP program ranges 
from 0 to 26 percent. CRP contracts that 
will eventually expire for Wyoming 
counties within the range of the 
subspecies include: 1,736 ha (4,286 ac) 
currently enrolled in Converse County; 
38,164 ha (94,234 ac) currently enrolled 
in Laramie County; and 23,612 ha 
(58,301 ac) currently enrolled in Platte 

County (Farm Service Agency 2008). In 
Albany County, there are 5,910 hectares 
(ha) (14,594 acres (ac)) identified by the 
U.S. Department of Agriculture as 
‘‘cropland’’ and none of this cropland is 
currently enrolled in the CRP (Farm 
Service Agency 2008). While some 
landowners may not choose to renew 
their contracts given current and 
expected demand for biofuel raw 
materials, these counties have not 
witnessed a meaningful decline in 
enrollment since the biofuels boom 
began. From 2004 to 2007, enrollment: 
declined 74 ha (183 ac) in Converse 
County; increased 778 ha (1,922 ac) in 
Laramie County; declined 186 ha (460 
ac) in Platte County; and did not change 
in Albany County (Farm Service Agency 
2008). These data suggest changes in 
enrollment are likely to have a 
negligible impact on the Prebles and its 
habitat. 

The Prebles uses native grass and 
alfalfa hayfields that are in or adjacent 
to suitable riparian habitat. This 
juxtaposition is often the case, since hay 
production requires large amounts of 
water. Mowing of hay may directly kill 
or injure Prebles, reduce food supply 
(since many plants will not mature to 
produce seed), and remove cover. Late 
season mowing may be especially 
problematic, because Prebles are 
approaching hibernation and their 
nutritional needs are high (Clippinger 
2002, p. 72). Additionally, hay 
production may preclude growth of 
willows and other shrubs that are 
important as hibernation habitat for the 
Prebles. Hayfields often are irrigated 
through ditch systems. The Prebles uses 
overgrown water conveyance ditches 
and pond edges, and may use 
agricultural ditches as dispersal routes 
(Meaney et al. 2003, pp. 612–613). Ditch 
maintenance activities may kill 
individual Prebles and periodically alter 
their habitat. Existing special 
regulations at 50 CFR 17.40(1) exempt 
certain ditch maintenance operations 
from take prohibitions of the Act in 
recognition that habitat the ditches 
provide is dependent on the ditches 
retaining their function. Prebles’ 
populations have persisted in areas 
hayed for many years (Taylor 1999). 
Haying operations that allow dense 
riparian vegetation to remain in place 
are likely compatible with persistence of 
Prebles’ populations. 

Impacts to riparian habitat from 
livestock are well documented in the 
scientific literature (Kauffman and 
Krueger 1984, pp. 431–435; Armour et 
al. 1991, pp. 7–11; Fleischner 1994, pp. 
629–638; Belsky et al. 1999, pp. 419– 
431; Freilich et al. 2003, pp. 759–765). 
Livestock have damaged 80 percent of 
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stream and riparian ecosystems in the 
western United States (Belsky et al. 
1999, p 419.). Adverse impacts of 
grazing include changes to stream 
channels (downcutting, trampling of 
banks, increased erosion), flows 
(increased flow and velocity, decreased 
late-season flow), the water table 
(lowering of the water table), and 
vegetation (loss to grazing, trampling, 
and through altered hydrology) 
(Kauffman and Krueger 1984, pp. 432– 
435). 

Impacts from cattle grazing to other 
jumping mice have been documented by 
Frey (2005), Giuliano and Homyack 
(2004), and Medin and Clary (1989). 
Ryon (1996, p. 3) cited livestock grazing 
as a contributor to the lack of structural 
habitat diversity he observed on 
historical Prebles’ sites in Colorado. On 
a working ranch in Douglas County, 
Colorado, Prebles were detected within 
cattle exclosures, but not on grazed 
areas. Previous trapping had 
documented Prebles upstream and 
downstream, but not on the ranch 
(Ensight Technical Services 2004, p. 9). 
On private lands in Douglas County, 
Colorado, Pague and Schuerman (1998, 
pp. 4–5) observed a swift rate of 
residential land development and 
significant fragmentation of habitat, but 
noted that in some cases accompanying 
secession of grazing had allowed 
recovery of degraded riparian habitats. 

In Colorado, City of Boulder lands 
endured intensive grazing, farming, or 
haying regimes until they became part 
of the Boulder Open Space system. 
Grazing and haying, used as land 
management tools, continue on Boulder 
Open Space sites currently supporting 
the Prebles. In their study of small 
mammals on Boulder Open Space, 
Meaney et al. (2002, p. 133) found no 
adverse effects of managed grazing on 
abundance of individual small mammal 
species or on species diversity. 

There is no doubt that cattle can 
greatly affect vegetation, especially in 
times of drought; grazing practices that 
assure maintenance of riparian shrub 
cover may be a key consideration in 
maintaining Prebles’ populations 
(Ensight Technical Services 2004, p. 9). 
Recent drought, in combination with 
grazing, may have had an increased 
effect on Prebles’ habitat. 

Overgrazing threats are not limited to 
large livestock producing operations. On 
subdivided ranch properties, often 
termed ‘‘ranchettes,’’ horses and other 
livestock can heavily affect the small 
tracts within which they are fenced 
(Pague and Grunau 2000, p. 1–14). In 
Colorado, many large ranch properties 
are being subdivided into ranchettes. 
We have concluded that this represents 

a widespread threat to significant areas 
of Colorado, where an increase in rural 
development is forecast in the 
foreseeable future. Pague and Grunau 
(2000) considered ‘‘high impact 
livestock grazing’’ to be a high-priority 
issue for the Prebles in Larimer, Weld, 
Elbert, and El Paso counties in 
Colorado, largely due to the projected 
increase in such ranchettes. Based on 
human growth projections, subdivision 
of ranches is expected to be minimal in 
portions of Wyoming where the Prebles 
exists. 

In Wyoming, where large-scale 
commercial ranching is more prevalent 
in the Prebles’ range than in Colorado, 
overgrazing is thought to occur 
sporadically across the landscape, most 
obviously where cattle congregate in 
riparian areas in winter and spring. 
Grazing has occurred within Prebles’ 
habitat for many decades, and 
populations of Prebles have been 
documented on sites with a long history 
of grazing. For example, jumping mice 
were trapped at 18 of 21 sites on True 
Ranches properties (mice from 14 of 
these sites have since been confirmed as 
Prebles (King et al. 2006b, pp. 4351– 
4353)), primarily within sub-irrigated 
hay meadows that have been subjected 
to livestock grazing and hay production 
for approximately 100 years (Taylor 
1999, p. 5). 

At the time of listing we addressed 
overgrazing by livestock. We stated that 
it may cause significant impacts to 
Prebles’ habitat, but that timing and 
intensity of grazing were probably 
important in maintaining habitat and 
that maintenance of woody vegetative 
cover could be key (63 FR 26517, May 
13, 1998). Overgrazing was thought to 
have eliminated the Prebles from much 
of its former Wyoming range (Clark and 
Stromberg 1987, p. 185; Compton and 
Hugie 1993b, p. 4). Trapping efforts 
since listing have greatly expanded our 
understanding of the subspecies’ range 
in Wyoming, showing that our 
assertions that grazing eliminated the 
Prebles from these areas were incorrect. 

As suggested by Bakeman (1997, p. 
79) and Pague and Grunau (2000, p. 1– 
17), and as supported by the examples 
above, grazing is compatible with 
Prebles when timing and intensity are 
appropriately managed. We now believe 
that agricultural operations that have 
maintained habitat supportive of 
Prebles’ populations are consistent with 
conservation and recovery of the 
subspecies. In recognition of this, in 
2001 we adopted special regulations at 
50 CFR 17.40(1) which exempted 
existing agricultural activities, including 
grazing, plowing, seeding, cultivating, 
minor drainage, burning, mowing, and 

harvesting, from the prohibitions of the 
Act. The exemption does not apply to 
new agricultural activities or to those 
that expand the footprint or intensity of 
the activity. We established the 
exemption to provide a positive 
incentive for agricultural interests to 
participate in voluntary conservation 
activities and to support surveys and 
studies designed to determine status, 
distribution, and ecology of Prebles, 
which in turn could lead to more 
effective recovery efforts. 

The number of cattle in counties 
currently known to support the Prebles, 
in Wyoming totaled 270,000 head in 
2006 (National Agriculture Statistics 
Service 2007). Cattle numbers appear 
stable in Albany, Converse, and Laramie 
counties, but higher than the average for 
the last 20 years in Platte County. Cattle 
numbers in Colorado counties 
supporting the Prebles totaled 666,000 
head in 2006; 550,000 of these cattle 
were in Weld County (National 
Agriculture Statistics Service 2007). 
Excluding Weld, all of these Colorado 
counties have shown a marked 
downward trend in cattle numbers over 
the past 20 years, reflecting human 
development on former agricultural 
lands (National Agriculture Statistics 
Service 2007). 

Overall, we expect traditional grazing 
operations to continue in Wyoming. 
Such operations have generally proven 
compatible with maintenance of 
Prebles’ populations, suggesting timing 
and intensity have generally been 
managed appropriately. This 
management has taken place without 
oversight of the Act as allowed in the 
special regulations at 50 CFR 17.40(1). 
We have no reason to conclude that the 
management of these ranches will 
change in an adverse way over the 
foreseeable future. 

Summary—Within Colorado, human 
land uses within the Prebles’ range have 
destroyed, degraded, and fragmented 
habitat and continue to do so. While 
protections of the Act have avoided, 
minimized, and helped to compensate 
for direct human land-use impacts to 
occupied Prebles’ habitat, direct and 
secondary impacts to riparian habitats 
have likely diminished the areas that are 
capable of sustaining Prebles’ 
populations. Given the projected future 
growth rates in Colorado, and absent 
protections associated with Federal 
activities and listing under the Act, we 
have concluded that threats posed by 
human development activities 
discussed above would rise dramatically 
following delisting. Most Colorado 
Prebles’ sites documented since listing 
are subject to the same level of threats 
discussed above for the Colorado 
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portion of the range in general. 
Documentation of these new sites does 
not change our conclusion as to the 
current and future conservation status of 
the subspecies in this portion of its 
range. Regulatory mechanisms that 
could help reduce such negative 
impacts, while currently limited, are 
discussed under Factor D below. 

In Wyoming, the Prebles appears to be 
much more widely distributed than 
previously assumed, while current and 
future threats to habitat and range 
appear limited. At the time of listing, 
the Prebles was not known to exist in 
the North Platte River basin and known 
from only two sites in Wyoming’s 
portion of the South Platte River basin 
(63 FR 26517). Since listing, additional 
distributional data has verified that the 
subspecies is widespread in the North 
Platte River basin with demonstrated 
occupancy in 4 drainages and at least 15 
rivers or streams; we also believe the 
subspecies also may occur in multiple 
rivers or streams in a fifth North Platte 
drainage (the Middle North Platte). An 
improved understanding of the 
subspecies’ distribution suggests that 
historical agricultural activities, such as 
grazing and haying, have had a minimal 
impact on the subspecies to date. In 
short, continuation of these long- 
standing activities appears supportive of 
existing Prebles’ populations. We have 
no indication these agricultural 
practices are likely to change in the 
foreseeable future in ways that would 
affect the subspecies’ long-term 
conservation status. A low projected 
human population growth rate is 
predicted for the four Wyoming 
counties occupied by the Prebles, 
suggesting that few development-related 
threats are likely in this portion of the 
subspecies’ range into the foreseeable 
future. In short, the best scientific and 
commercial information suggests that 
impacts to the Wyoming portion of the 
subspecies’ range are likely to be minor 
with only small and localized effects. 
Therefore, we conclude that present or 
threatened destruction, modification, or 
curtailment of the Prebles’ habitat and 
range in Wyoming do not suggest that 
the subspecies requires listing in this 
portion of its range in order to sustain 
it for the foreseeable future. 

B. Overutilization for Commercial, 
Recreational, Scientific, or Educational 
Purposes 

The Prebles is not collected for 
commercial or recreational reasons and 
we have no information to indicate that 
the subspecies would be once it is 
delisted. Some collection of specimens 
occurs for scientific and educational 
purposes and these activities will 

continue to be permitted under existing 
state regulations in both Colorado and 
Wyoming once the subspecies is 
delisted. Although we are aware that 
unintentional mortalities have resulted 
from capture and handling of Prebles by 
permitted researchers, the level of take 
associated with this activity does not 
rise to the level that would affect 
populations of the subspecies, nor is it 
likely to do so once we remove the 
protections of the Act. Furthermore, we 
have no information to indicate that 
collection for scientific or educational 
reasons is it likely to become, a 
significant threat to the subspecies, even 
if the protections afforded the 
subspecies under Colorado and 
Wyoming state laws were removed (see 
our discussion below of Factor D). 

C. Disease or Predation 
At the time of listing, we had no 

evidence of disease causing significant 
impacts to the Prebles (63 FR 26517, 
May 13, 1998). No further evidence 
exists that any parasite or disease has 
caused a significant impact to 
populations. While plague relationships 
for most North American rodents are 
poorly understood, plague may interact 
synergistically with other natural and 
human-induced disturbances, 
increasing risk of local extirpation and 
rangewide extinction (Biggins and 
Kosoy 2001, p. 913). Plague has not 
been documented in the Prebles. 
However, Pague and Grunau (2000, p. 
1–19) considered disease to be a 
potentially high-priority issue for the 
Prebles. They cited unknown resistance 
of the Prebles to plague and other 
diseases, and noted that small 
populations could be especially 
vulnerable to effects of an epizootic. 
Should disease materialize into a 
substantive issue, we believe 
populations in Colorado would be at 
higher risk because development 
pressures in this portion of the range are 
more likely to result in small, 
fragmented, and unsustainable 
populations. 

At the time of listing, we addressed 
potential predators of the Prebles whose 
densities could increase in the suburban 
or rural environment, including striped 
skunk (Mephitis mephitis), raccoon 
(Procyon lotor), and the domestic cat 
(Felis catus) (63 FR 26517, May 13, 
1998). Increased impacts of native and 
exotic predators that accompany rural 
development can affect species viability 
(Hansen et al. 2005, p. 1899). We noted 
opinions that free-ranging domestic cats 
and feral cats locally presented a 
problem to Prebles’ populations. Where 
predator populations are increased 
through human land uses, they may 

contribute to the loss or decrease of 
Prebles. Generally, we have found 
proponents of new residential 
developments near Prebles’ habitat to be 
receptive to prohibitions on free-ranging 
cats and dogs (Canis domesticus) when 
negotiating minimization measures 
through section 7 of the Act. However, 
enforcement is often through covenants 
administered by homeowners’ 
associations, with uncertain success. If 
the Prebles were to be delisted and 
Federal protection under the Act 
discontinued, similar covenants on new 
development in and near Prebles’ 
habitat would be less likely, and 
existing covenants may not be as strictly 
enforced. Beyond previously known or 
anticipated predators of jumping mice, 
introduction of non-native bullfrogs 
(Rana catesbiana) in Colorado has 
resulted in predation on Prebles 
(Trainor 2004, p. 58). However, we have 
no information to suggest that predation 
from bullfrogs has affected Prebles’ 
populations. 

While many uncertainties remain 
regarding disease and predation, we 
believe the best available scientific and 
commercial data suggest that disease is 
most likely to only be a factor in small 
and fragmented populations, and that 
increases in predation will likely only 
contribute to the reduction, 
fragmentation, and loss of Prebles’ 
populations when such populations are 
exposed to increased human presence. 
As noted above, increased human 
presence is expected to be a significant 
issue in Colorado and of minimal 
concern in Wyoming. Thus, we expect 
these issues have the potential to 
meaningfully affect Prebles’ populations 
in developing areas of Colorado, but 
comparable impacts in Wyoming are not 
expected. 

D. The Inadequacy of Existing 
Regulatory Mechanisms 

This factor considers the regulatory 
mechanisms that would remain in place 
in the absence of the Act’s protective 
measures. Current and likely future 
protections are considered. In areas 
where the protections of the Act are 
removed, the Service has no assurances 
that previous conservation 
commitments made under sections 7 or 
10 of the Act will remain in place. 

At the time of listing, we cited the 
lack or ineffectiveness of laws and 
regulations protecting the Prebles and 
its habitat (63 FR 26517, May 13, 1998). 
Protective measures discussed below 
include Federal, State, and local 
protections. 

Federal Protections—Existing Federal 
laws, such as the CWA (33 U.S.C. 1251 
et seq.), Federal Power Act (16 U.S.C. 
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791a et seq.), Fish and Wildlife 
Coordination Act (16 U.S.C. 661 et seq.), 
National Forest Management Act (16 
U.S.C. 1600 et seq.), Federal Land Policy 
and Management Act (43 U.S.C. 1701 et 
seq.), Food Security Act (16 U.S.C. 3801 
et seq.), and National Environmental 
Policy Act (42 U.S.C. 4321 et seq.), 
provide limited protection for non-listed 
species. 

Section 404 of the CWA generally 
requires avoidance and minimization 
(when practicable), and mitigation of 
adverse impacts to jurisdictional 
wetlands and waters of the United 
States associated with filling. Human 
impacts to jurisdictional wetlands may 
be permitted when alternatives that 
would avoid wetlands are found not to 
be practicable. Section 404 of the CWA 
does not apply to non-jurisdictional 
waters or wetlands. In these cases, 
activities affecting these waters or 
wetlands would not require Federal 
permits under section 404 of the CWA. 
More importantly, section 404 of the 
CWA provides no comparable 
safeguards for non-jurisdictional 
riparian and upland areas used by the 
Prebles. 

The CWA, section 303, establishes the 
water quality standards and Total 
Maximum Daily Load (TMDL) 
programs. Water quality standards are 
set by States, Territories, and Tribes. 
They identify the uses for each 
waterbody, for example, drinking water 
supply, contact recreation (swimming), 
and aquatic life support (fishing), and 
the scientific criteria to support that use. 
A TMDL is a calculation of the 
maximum amount of a pollutant that a 
waterbody can receive and still meet 
water quality standards, and an 
allocation of that amount to the 
pollutant’s sources. Colorado and 
Wyoming are required under section 
305(b) of the CWA to complete an 
assessment of their surface waters. From 
this assessment a CWA 303(d) list of 
impaired water bodies is developed. 
These are waters that are not currently 
meeting their designated uses because of 
impairments to the waters. 

The EPA encourages communities, 
watershed organizations, and local, 
state, tribal, and federal environmental 
agencies develop and implement 
watershed plans to meet water quality 
standards and protect water resources. 
These plans can include measures that 
will help protect riparian areas and may 
in some cases provide benefits to the 
Preble’s Meadow Jumping Mouse. For 
example, in Wyoming the Crow Creek 
Watershed Plan coordinated by the 
Laramie County Conservation District, 
includes recommendations to protect 
riparian habitat because of the benefits 

for water quality (the plan is available 
at http://www.lccdnet.org/waterquality/ 
watershed%20plan/FinalPlan.pdf). 
While these efforts to improve water 
quality have the potential to improve or 
protect riparian habitat, the measures 
are typically not mandatory and such 
watershed planning efforts do not 
encompass the range of the subspecies. 
Thus, the CWA provides only limited 
protection of habitats utilized by the 
Prebles and is not capable of 
substantially reducing threats to 
individual Prebles’ populations or to the 
subspecies as a whole. 

On lands administered by the USFS 
and BLM, the current status of the 
Prebles as threatened invokes 
management priorities in accordance 
with protections of the Act. If delisted, 
these protections would no longer 
apply. However, Federal land- 
management agencies, through their 
regulations, policies, and management 
plans, work to ensure long-term 
conservation of all wildlife species of 
concern. Of the three National Forests 
supporting Prebles’ populations, the 
Medicine Bow–Routt National Forest 
has a forest management plan that 
includes standards and guidelines 
specific to conservation of the Prebles. 
The Arapahoe–Roosevelt National 
Forest and the Pike–San Isabel National 
Forest have forest plans that predate the 
listing of the Prebles (Warren 2007). If 
delisted, the Prebles would likely be 
considered a subspecies warranting 
conservation concern by Federal land- 
holding agencies and, as such, retain 
some continued degree of conservation 
priority. 

On military installations, the Sikes 
Act Improvement Act of 1997 (16 U.S.C. 
670a et seq.) requires each facility that 
includes land and water suitable for the 
conservation and management of 
natural resources to complete an 
Integrated Natural Resources 
Management Plan (INRMP). This plan 
must integrate implementation of the 
military mission of the installation with 
stewardship of the natural resources 
found there. In both Colorado and 
Wyoming, this process has provided the 
opportunity to consider the potential 
impacts of military actions on the 
Prebles. 

The Academy in El Paso County, 
Colorado, has an INRMP in place, a 
conservation and management plan, and 
a programmatic consultation under 
section 7 of the Act, which provide 
guidance for Air Force management 
decisions for certain activities that may 
affect the subspecies. Research on the 
Prebles is ongoing at the Academy; the 
conservation and management plan is 
designed to be updated as new 

information is collected. Warren Air 
Force Base in Laramie County, 
Wyoming, has an INRMP and a 
conservation and management plan. 
However, the base may only support the 
western jumping mouse. Both plans are 
designed to be in place for 5 years. The 
emphasis given to conservation of the 
Prebles in these plans may decline in 
the future if the subspecies were to be 
delisted. 

The presence of Prebles has been 
documented at two of the Service’s 
NWRs. We manage the Rocky Flats 
NWR, near Boulder, Colorado, in a 
manner consistent with conservation of 
the Prebles. This management is 
unlikely to change if the Prebles were to 
be delisted. 

More recently, a single Prebles as well 
as western jumping mice have been 
confirmed from Hutton Lake NWR near 
Laramie, Wyoming. Because the 
subspecies was only recently 
documented on Hutton Lake NWR, the 
subspecies’ needs were previously not 
explicitly addressed in management 
documents. While past management 
was primarily waterfowl oriented, 
refuge management plans have been 
developed to address the needs of the 
Prebles (Kelly 2008). 

Service-approved HCPs and their 
incidental take permits contain 
management measures and protections 
for identified areas that protect, restore, 
and enhance the value of these lands as 
habitat for the Prebles. These measures, 
which include explicit standards to 
avoid, minimize, and mitigate any 
impacts to the covered (sub)species and 
its habitat, are designed to ensure that 
the biological value of covered habitat 
for the Prebles is maintained, expanded, 
or improved. Large regional HCPs 
expand upon the basic requirements set 
forth in section 10(a)(1)(B) of the Act 
and reflect a voluntary, cooperative 
approach to large-scale habitat and 
(sub)species conservation planning. The 
primary goal of such HCPs is to provide 
for the protection and management of 
habitat essential for the conservation of 
the (sub)species while directing 
development to other areas. In any HCP, 
permittees may terminate their 
participation in the agreement and 
abandon the take authorization set forth 
in the permit. 

To date, we have approved 19 single- 
species HCPs for the Prebles, all in 
Colorado. Eighteen of the associated 
permits allow approximately 280 ha 
(700 ac) of permanent or temporary 
impact to Prebles’ habitat, and preserve 
or enhance habitat to offset impacts. The 
largest of these, the approved HCP for 
Douglas County and the Towns of Castle 
Rock and Parker, allows impacts of up 
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to 170 ha (430 ac), in exchange for the 
acquisition of 24 km (15 mi) of stream 
(455 ha (1,132 ac) of habitat) acquired 
and preserved for the long-term benefit 
of the Prebles. 

The remaining HCP, issued in January 
2006, is the Livermore Area HCP in 
Larimer County. The planning area for 
this HCP includes a large portion of 
Larimer County, approximately 1,940 
square km (750 square mi), including a 
Prebles’ ‘‘conservation zone’’ estimated 
at approximately 324 km (201 mi) of 
stream and 8,570 ha (21,320 ac). The 
HCP cites protection of 114 km (71 mi) 
of stream, mostly on CDOW lands; 
however, it is not clear what proportion 
of these areas support Prebles. Local 
landowners and public agencies holding 
land within the boundaries of this HCP 
may opt for coverage under the HCP and 
receive take permits for activities 
consistent with the HCP. The Livermore 
Area HCP is designed to support current 
land uses, including ranching and 
farming. However, inclusion of 
landowners is optional, and they may 
choose to pursue land uses inconsistent 
with those specified in the HCP. Thus 
far, we have issued no individual 
permits under this HCP. 

Of the two regional HCPs in 
development, the El Paso County effort 
is proceeding slowly and the Boulder 
County effort appears to be on hold. It 
is unlikely that these conservation plans 
would be completed or implemented if 
the Prebles did not remain listed under 
the Act. 

State Protections—Under the 
nongame provisions of the CDOW 
Regulations (Chapter 10, Article IV) the 
Prebles currently may only be taken 
legally by permitted personnel for 
educational, scientific, or rehabilitation 
purposes. This regulation would remain 
in effect if the Prebles was delisted 
under the Act. In Wyoming, continued 
classification of the meadow jumping 
mouse as a ‘‘nongame species’’ under 
section 11 of Chapter 52 (Nongame 
Wildlife) of the Wyoming Game and 
Fish Commission regulations would 
protect the Prebles from takings and 
sales by allowing the issuance of 
permits only for the purpose of 
scientific collection. As mentioned 
previously in our discussion under 
Factor B, overutilization for commercial, 
recreational, scientific, or educational 
purposes is not now, nor is it likely to 
become, a significant threat to the 
subspecies, even if the protections 
afforded the subspecies under Colorado 
and Wyoming laws were removed. 

Numerous State lands (CDOW and 
WFGD lands, State Park lands, State 
Land Board lands) and mitigation 
properties (such as those of the 

Colorado Department of Transportation) 
would continue to provide a measure of 
protection for the Prebles should it be 
delisted. While some of these 
conservation properties may have 
management specifically designed to 
preserve and enhance Prebles’ habitat, 
others are managed more generally for 
wildlife habitat, for human recreation, 
or for multiple uses. 

State programs have been available to 
help preserve the Prebles through the 
acquisition, preservation, and 
management of its habitat. These 
include the Great Outdoors Colorado 
Trust Fund and the Species 
Conservation Trust Fund. In comments 
to the Service, then Colorado 
Department of Natural Resources 
Commissioner, Russell George, stated 
that State and local initiatives could 
provide for conservation of the Prebles, 
independent of Federal oversight. He 
listed nearly 40 conservation projects in 
5 Front Range Colorado counties where 
the Prebles ‘‘may be present’’ (George 
2004). The conservation value of many 
of these projects is uncertain since most 
were developed without specific regard 
to the Prebles’ distribution and its 
conservation. 

Local Protections—At the time of 
listing, we pointed out that while a 
myriad of regional or local regulations, 
incentive programs, and open-space 
programs existed, especially in 
Colorado, few specifically protected the 
Prebles or its habitat from inadvertent or 
intentional adverse impacts (63 FR 
26517, May 13, 1998). Many local 
regulations create a process of site-plan 
review that ‘‘considers’’ or ‘‘encourages’’ 
conservation of wildlife, wetlands, and 
other natural habitats, but have no 
mandatory measures requiring 
avoidance or mitigation of impacts. 
Effectiveness of local regulations in 
maintaining naturally functioning 
riparian corridors varies greatly 
depending on how these apparently 
flexible regulations are implemented. 
Following listing under the Act, 
development and other projects in and 
near Prebles’ habitat have received 
increased scrutiny from local 
jurisdictions, often in coordination with 
Service authorities. Open-space 
acquisitions and easements also have 
taken the presence of the Prebles into 
account. It is not clear what level of 
interest in Prebles’ conservation would 
continue following delisting. Local 
governments would likely relax review 
procedures for projects in known or 
suspected Prebles’ habitat. Beyond the 
direct impact to Prebles’ habitat, 
secondary impacts of development 
(including increased recreational use, 
altered flow regimes and groundwater 

levels, and increase in domestic 
predators) are unlikely to be adequately 
addressed. While certain local 
regulations are designed to conserve 
wetlands or floodplains on private 
lands, it is unlikely they would 
effectively control land uses (grazing, 
mowing, cutting, and burning) that may 
affect the hydrology, vegetation, and 
hibernacula sites on which the Prebles 
depends. The adequacy of such 
protective measures is more important 
within Colorado than Wyoming given 
the intense development pressures in 
the Colorado counties where the Prebles 
occurs. 

Douglas County, Colorado, owns 14 
properties that encompass 24 km (15 
mi) of stream and associated riparian 
habitats potentially beneficial to the 
Prebles (Matthews 2004). Of Douglas 
County streams on non-Federal property 
within the county-mapped Riparian 
Conservation Zone, 105 km (65 mi), or 
23 percent, are under some form of 
permanent protection (Matthews 2004), 
including 77 km (48 miles) on Plum 
Creek and its tributaries and 25 km (16 
mi) on Cherry Creek and its tributaries 
(Matthews 2008). However, occurrence 
of the Prebles on many of these 
properties has not been extensively 
documented. For example, while there 
are 23.4 km (14.5 mi) of mapped 
riparian corridors on the large 
Greenland Ranch conservation property, 
the presence of the Prebles has been 
documented at only two sites. Future 
conservation efforts to augment 
protected areas and to link protection 
over large expanses of connected 
streams in Douglas County could 
contribute greatly to maintaining secure 
Prebles’ populations in the Upper South 
Platte and Middle South Platte-Cherry 
Creek drainages. If the Prebles was 
delisted, management priorities on 
protected lands and direction of future 
conservation efforts would likely 
change. In order to ensure long-term 
management for the Prebles, the 
Preliminary Draft Recovery Plan 
suggests the Service and our partners 
develop and implement long-term 
management plans and cooperative 
agreements prior to delisting (USFWS 
2003b, pp. iv, 33, 39, 47–47, 51–52). 

Larimer County has acquired or 
secured easements to considerable 
lands, including some properties under 
the Laramie Foothills Project, in 
partnership with The Nature 
Conservancy, the City of Fort Collins, 
and the Legacy Land Trust. While 
conservation efforts have increased, 
especially in the Livermore Valley, 
residential development remains the 
largest threat to the Prebles in the 
county (Pague 2007). The extent to 

VerDate Aug<31>2005 17:43 Jul 09, 2008 Jkt 214001 PO 00000 Frm 00039 Fmt 4701 Sfmt 4700 E:\FR\FM\10JYR2.SGM 10JYR2m
st

oc
ks

til
l o

n 
P

R
O

D
1P

C
66

 w
ith

 R
U

LE
S

2



39828 Federal Register / Vol. 73, No. 133 / Thursday, July 10, 2008 / Rules and Regulations 

which Prebles’ populations are 
supported by these properties, the fate 
of remaining private lands in the North 
Fork, Cache La Poudre River and its 
tributaries, and the ability to link 
conservation lands and traditional 
agricultural lands supporting the 
Prebles along stream reaches are key to 
protecting the potentially large Prebles’ 
population thought to exist in this area. 

The City of Boulder, Boulder County, 
and Jefferson County have extensive 
lands protected under their open-space 
programs. While the extent of known 
Prebles’ occurrences in these counties is 
limited compared to that documented in 
Larimer and Douglas counties, known 
populations exist on open space 
protected from residential and 
commercial development. 

Overall, the CDOW examined land 
ownership of over 58,000 ha (143,000 
ac) in Colorado they considered 
occupied by the Prebles and concluded 
45 percent of the area was ‘‘protected’’ 
(i.e., in public ownership, land trust, or 
conservation easement) (Nesler 2008). 
Occupancy of land was calculated based 
on proximity to documented meadow 
jumping mouse capture locations. 
Captures are the result of trapping 
surveys, which may disproportionately 
target public lands easily trapped for 
research purposes or proposed 
development sites trapped for Act 
compliance purposes. Thus, the 45 
percent statistic may not reflect the 
actual proportion of suitable habitat that 
is protected. Still it suggests some 
meaningful progress toward recovery of 
the subspecies in this portion of its 
range. 

At the request of the Service, the 
CDOW conducted a similar evaluation 
for specific areas we consider of high 
importance to Prebles’ conservation in 
Colorado. These included designated 
Prebles’ critical habitat units and 
additional units of proposed critical 
habitat where the proposed units were 
excluded from the final designation due 
to ongoing conservation efforts (HCPs in 
development in Boulder, Douglas, and 
El Paso counties). While our proposal 
and designation of critical habitat units 
focused on lands in public ownership, 
which may bias the results, examination 
of these areas provides some perspective 
into potential protections in place in 
Colorado. 

Across nine total units, lands in 
public ownership, land trusts, or 
conservation easements comprised 
approximately 51 percent of these areas 
(Kindler 2008). Percentage of lands in 
these categories varied greatly from unit 
to unit as follows: 

• 45 percent of critical habitat unit 
SP4, which encompasses approximately 

141.8 km (88.1 mi) of streams within the 
North Fork of the Cache La Poudre River 
watershed; 

• 96 percent of critical habitat unit 
SP5, which encompasses approximately 
82.4 km (51.2 mi) of streams within the 
Cache La Poudre River watershed; 

• 64 percent of critical habitat unit 
SP6, which encompasses approximately 
69.2 km (43.0 mi) of streams within the 
Buckhorn Creek watershed; 

• 64 percent of proposed critical 
habitat unit SP8, which encompasses 
approximately 11.8 km (7.3 mi) of 
streams within the South Boulder Creek 
watershed; 

• 13 percent of critical habitat unit 
SP10, which encompasses 
approximately 12.9 km (8.0 mi) of 
streams within the Ralston Creek 
watershed; 

• 45 percent of the proposed critical 
habitat unit SP11, which encompasses 
approximately 32.1 km (19.9 mi) of 
streams within the Cherry Creek 
watershed; 

• 31 percent of the proposed critical 
habitat unit SP12, which encompasses 
approximately 146.6 km (91.1 mi) of 
streams within the Plum Creek 
watershed; and 

• 5 percent of the proposed critical 
habitat unit A1, which encompasses 
approximately 56.3 km (35.0 mi) of 
streams within the Monument Creek 
watershed. 

Units SP4, SP12 and A1 correspond to 
the three large Prebles’ populations in 
Colorado called for in the Preliminary 
Draft Recovery Plan. Units SP4 and 
SP12 demonstrate 45 percent and 31 
percent in protected land use categories, 
respectively. The 5 percent protected in 
unit A1 underestimates the actual 
percent of this large population 
protected as the proposed critical 
habitat unit excluded the Air Force 
Academy. The Preliminary Draft 
Recovery Plan calls for documentation 
of these Prebles’ populations, 
maintenance of habitat connectivity 
over long expanses of streams, and the 
elimination of future threats within 
these drainages. While the above 
percentages of lands in protected 
ownership categories is encouraging, 
existing protections do not fulfill 
Preliminary Draft Recovery Plan 
objectives, nor do they assure the future 
well-being of these Prebles’ populations. 

As discussed above, fragmentation of 
Prebles’ habitat and resulting impacts 
on the future security of Prebles’ 
populations is a significant concern. 
Even in drainages where lands in public 
ownership or private properties 
dedicated to conservation are relatively 
extensive, development of intervening 
private lands is likely to fragment 

habitat and may impact Prebles’ 
populations. As of this writing, we have 
not obtained data on fragmentation 
within the above areas. 

Many of the public ownership areas 
are high-elevation, montane headwater 
habitats. As discussed previously, such 
areas may have less suitable habitat that 
supports lower density Prebles’ 
populations than at plains and foothill 
sites. Additionally, within Colorado, it 
appears that as elevation increases there 
is an increased occurrence of the 
western jumping mouse. Thus, in order 
to rely upon the contribution that these 
high elevation areas provide to the long- 
term security of the Prebles, positive 
identification to species and localized 
demographic data would be required. 

Finally, public ownership may not 
preclude properties from human 
development, other land uses, or 
management priorities incompatible 
with the well-being of the Prebles. 
Those lands that are protected and 
managed in a manner that is compatible 
with the needs of the Prebles may be 
subject to secondary impacts from 
activities off site. Most prominent 
among these secondary impacts are 
those resulting from changes in flow 
regimes. Recent evidence suggests 
secondary impacts from development of 
private land upstream from the 
Academy (proposed unit A1) threaten 
the integrity of habitat present and the 
Prebles’ population it supports. 

In Wyoming, as would be expected in 
areas where development pressures are 
substantially less, the regional and local 
regulations affecting Prebles habitat 
appear to be less extensive than in the 
Colorado portion of its range. Currently 
Albany, Laramie, and Platte Counties in 
Wyoming have zoning regulations 
including the regulation of subdivision 
development (Reid in litt.). These and 
other local protections provide some 
protection of water resources and 
floodplains and reduce soil erosion. 
Overall, local protections in the 
Wyoming portion of the Prebles range 
appear minimal. 

Reinitiated recovery planning efforts 
will work to further define recovery 
needs and coordinate progress toward 
these goals with State, other Federal, 
and local entities. While the above 
statistics suggest additional recovery 
efforts are required, the potential for 
protecting existing Prebles’ populations 
and recovering the subspecies in 
Colorado appears high. While fewer 
protections are in place in Wyoming, 
substantially reduced threat levels (see 
Factor A discussion) indicates that 
comparable protections are not 
necessary in this portion of the 
subspecies’ range. 
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Summary—In the absence of the Act’s 
protective measures, Federal 
conservation efforts for the Prebles 
would be largely limited to Federal 
properties, where the subspecies may be 
maintained as a priority subspecies and 
conserved through existing or future 
management plans. 

While State regulations in both 
Colorado and Wyoming would regulate 
purposeful killing of Prebles; as noted in 
Factors B and D above, we do not view 
this as a significant concern driving the 
subspecies’ long-term conservation 
status. If delisted, State and local 
regulations would do little to conserve 
the Prebles or its habitat on private 
lands. Public land holdings, 
conservation easements, and other 
conservation efforts, past and future, 
could support the Prebles on specific 
sites. 

In Colorado, the extent and pattern of 
conservation efforts in relation to 
Prebles’ distribution, and the 
appropriate management of Prebles’ 
habitat, would largely dictate the long- 
term viability of Prebles’ populations. 

At this time, no large populations and 
few medium populations, as described 
in the Preliminary Draft Recovery Plan, 
are known to exist in Colorado on 
contiguous stream reaches that are 
secure from development. Management 
plans that specifically address threats to 
the Prebles are few, and management 
priorities would likely change if we 
were to delist the subspecies. Much of 
the intervening private lands would 
likely be subject to development within 
the foreseeable future (this issue is 
described in more detail in Factor A 
above). If we were to delist the 
subspecies, given current and projected 
levels of protections, we believe that 
most Prebles’ populations in Colorado 
would not be secure into the foreseeable 
future. 

In Wyoming, the best available 
scientific and commercial information 
indicates that at least one large 
population (in the Lower Laramie 
drainage) and two medium populations 
(in the Glendo and Horse Creek 
drainages) occur along contiguous 
stream reaches that are secure from 
development as recommended in the 
Preliminary Draft Recovery Plan 
(USFWS 2003b, pp. 19, 22). While 
regulatory measures in Wyoming do not 
guarantee protection of these 
populations, such assurances are not 
needed because threats to the Prebles 
and the subspecies’ habitat are limited 
for the foreseeable future (see Factor A 
discussion). 

E. Other Natural or Manmade Factors 
Affecting the Subspecies’ Continued 
Existence 

At the time of listing, we judged this 
subspecies susceptible to a number of 
other factors, including impact from 
naturally-occurring events including 
flooding, invasive weeds and weed 
control programs, pesticides and 
herbicides, and secondary impacts 
associated with human-caused 
development (63 FR 26517, May 13, 
1998). For most of these factors, we have 
little more information than we had at 
the time of listing. Additional concerns 
that were not considered at the time of 
listing include the potential for 
competition between the Prebles and 
the western jumping mouse, and future 
effects of changing climate on the 
Prebles, including its potential to 
heighten threats from fire and drought. 

Flooding and fire are natural 
components of the Wyoming and 
Colorado foothills and plains, and 
Prebles’ habitat naturally waxes and 
wanes with these events. While these 
natural events may affect Prebles’ 
populations by killing individuals and 
by destroying riparian and adjacent 
upland habitat on which they depend, 
the effects to vegetation are often 
temporary. Normal flooding and fire 
events also may help maintain the 
vegetative communities that provide 
suitable habitat for the Prebles. An 
increase in impervious surfaces and 
denuding of vegetation caused by 
human activity can result in increased 
frequency and severity of flood events 
and prevent the re-establishment of 
favored riparian communities. While an 
extreme flood event has potential to 
eliminate an entire Prebles’ population 
in an affected stream reach, it would be 
less likely to eliminate a population 
over an entire drainage where Prebles’ 
occurrence extends to side tributaries 
and headwaters. 

Periodic fire may be of value in 
maintaining riparian, transitional, and 
upland vegetation within Prebles’ 
habitat. In a review of the effects of 
grassland fires on small mammals, 
Kaufman et al. (1990) found a positive 
effect of fire on meadow jumping mice 
in one study and no effect on the 
species in another study. Fire may 
regenerate decadent willow (Salix sp.) 
stands along streams and encourage 
higher stem densities considered more 
favorable to the Prebles. 

Long periods of fire suppression 
result in fuel buildup, especially in 
forested areas, and can result in 
catastrophic fires that alter habitat 
dramatically, change the structure and 
composition of the vegetative 

communities, and potentially affect 
large numbers of Prebles or multiple 
populations. Following more intense 
fires, precipitation in a burned area may 
degrade Prebles’ habitat by causing 
greater levels of flooding, erosion, and 
sedimentation along creeks. As habitat 
redevelops, it will likely be reoccupied 
by the Prebles, assuming that there are 
occupied, connected stream reaches 
where Prebles’ populations have 
continued to persist. 

An example of catastrophic fire in 
Prebles’ habitat occurred in 2002. The 
Hayman and Schoonover fires in 
Jefferson and Douglas counties, 
Colorado, encompassed over 3,000 ha 
(7,500 ac) of potential Prebles’ habitat, 
or approximately 20 percent of the 
potential habitat within the boundaries 
of Pike National Forest (Elson 2003). 
Approximately 342 ha (844 ac) of 
proposed critical habitat were burned. 
While riparian habitat that was lightly 
burned was expected to recover 
relatively quickly, increases in erosion 
and sedimentation downstream have 
been severe, and may continue to affect 
Prebles’ habitat for many years. Because 
of severe fire-related impacts, we 
withdrew from the final critical habitat 
designation for the Prebles (68 FR 
37275, June 23, 2003) a portion of 
Gunbarrel Creek that we had proposed 
as critical habitat for the subspecies 
before the Hayman fire. Even prior to 
the Hayman and Schoonover fires, 
Pague and Granau (2000), in their 
consideration of Prebles conservation in 
Colorado, considered catastrophic fire to 
be a high-priority issue for Douglas 
County. 

Fire has the potential to affect the 
Prebles’ populations both directly and 
indirectly. The intensity, extent, and 
location of any fire event will likely 
dictate the nature and severity of the 
impact to the Prebles. Catastrophic fire 
events are, by their nature, rare, but 
have the potential over the foreseeable 
future to impact any existing foothill 
and montane Prebles’ population. 

Drought is another issue that can have 
a significant negative effect on the 
Prebles. Drought lowers stream flows 
and the adjacent water table, in turn 
impacting riparian habitat on which the 
subspecies is dependent. Drought may 
exacerbate adverse impact of cattle 
grazing on Prebles habitat. Frey (2005, 
p.62) found that drought had a major 
influence on the status and distribution 
of Zapus hudsonius luteus in New 
Mexico. In 2002, a year with regional 
drought conditions, Bakeman (2006, p. 
11) failed to capture Prebles at two sites 
where he had previously documented 
substantial populations. While Prebles 
populations have coexisted with 
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periodic drought, significant increases 
in frequency or severity of drought 
could impact the persistence of Prebles. 
This is likely to be a more significant 
factor for small and fragmented 
populations, while large populations 
with substantial tracts of suitable habitat 
will be better protected. 

Invasive, noxious plants can encroach 
upon a landscape, displace native plant 
species, form monocultures of 
vegetation, and may negatively affect 
food and cover for the Prebles. The 
control of noxious weeds may entail 
large-scale removal of vegetation and 
mechanical mowing operations, which 
also may affect the Prebles. The 
tolerance of the Prebles for invasive 
plant species remains poorly 
understood. Leafy spurge (Euphorbia 
esula) may form a monoculture, 
displacing native vegetation and thus 
reducing available habitat (Selleck et al. 
1962; Pague and Grunau 2000, p. 1–18). 
Nonnative species including tamarisk 
(Tamarix ramosissima) and Russian 
olive (Elaeagnus angustifolia) may 
adversely affect the Prebles (Garber 
1995, p. 16; Pague and Grunau 2000, p. 
1–18). Existing special regulations at 50 
CFR 17.40(1) exempt take incidental to 
noxious weed control. We instituted 
this exemption to recognize that control 
of noxious weeds is likely to produce 
long-term benefits to native vegetation 
supportive of the Prebles. 

It remains unknown to what extent 
point and non-point source pollution 
(sewage outfalls, spills, urban or 
agricultural runoff) that degrades water 
quality in potential habitat may affect 
the abundance or survival of the 
Prebles. From an examination of their 
kidney structure, it is not clear whether 
Prebles require drinking water from 
open water sources, or may obtain water 
through dew and their foods (Wunder 
1998). Likewise, it is unknown whether 
pesticides and herbicides, commonly 
used for agricultural and household 
purposes within the range of the 
Prebles, pose a threat to Prebles directly, 
or through their food supply, including 
possible bioaccumulation. 

Human-caused development creates a 
range of additional potential impacts 
(through human presence, noise, 
increased lighting, introduced animals, 
and the degradation of air and water 
quality) that could alter Prebles’ 
behavior, increase the levels of stress, 
and ultimately contribute to loss of 
vigor or death of individuals, and 
extirpation of populations. Introduced 
animals associated with human 
development may displace, prey upon, 
or compete with the Prebles. Feral cats 
and house mice were common in and 
adjacent to historical capture sites 

where Prebles were no longer found 
(Ryon 1996, p. 26). While no cause-and- 
effect relationship was documented, the 
Prebles were 13 times less likely to be 
present at sites where house mice were 
found (Clippinger 2002, p. 104). We 
have an incomplete understanding of 
the mechanisms by which the breadth of 
human-caused development impacts 
Prebles’ populations. However, the 
absence of Prebles’ populations in 
portions of Colorado drainages where 
riparian habitat appears relatively 
favorable but human encroachment is 
pervasive suggests a potential cause- 
and-effect relationship. Cumulative 
impacts from a variety of factors in 
addition to habitat loss may contribute 
to local extirpations. 

Colorado’s Comprehensive Wildlife 
Conservation Strategy lists ‘‘scarcity’’ as 
a threat to meadow jumping mice that 
may lead to inbreeding depression 
(CDOW 2006, p. 102). Small 
populations can be threatened by 
stochastic, or random, changes in a wild 
population’s demography or genetics 
(Brussard and Gilpin 1989, pp. 37–48; 
Caughley and Gunn 1996, pp. 165–189). 
A stochastic demographic change in 
small populations, such as a skewed age 
or sex ratio (for example, a loss of adult 
females), can negatively affect 
reproduction and increase the chance of 
extirpation. Isolation of populations 
may disrupt gene flow and create 
unpredictable genetic effects that could 
impact Prebles’ persistence in a given 
area. While the susceptibility of the 
Prebles to such events has not been 
researched, the documented tendency 
for Prebles’ numbers to vary widely over 
time heightens concern for small and 
isolated populations. Within 
populations, periodic lows in numbers 
of Prebles present more accurately 
reflect potential vulnerability than 
typical or average numbers present. 
Although many trapping efforts have 
targeted Prebles in small, isolated 
reaches of habitat, few have 
documented presence. As noted above, 
we have determined that populations in 
Colorado would be at higher risk over 
the foreseeable future because 
development pressures in this portion of 
the range are more likely to result in 
small, fragmented, and unsustainable 
populations. 

The relative ranges, abundance, and 
relationship between the Prebles and 
the western jumping mouse are not yet 
clearly understood, especially in 
Wyoming. Recent confirmation of 
extensive range overlap in Wyoming 
and the apparent predominance of the 
western jumping mouse in some 
southern Wyoming drainages with few 
or no recent records of Prebles, provide 

reason for concern. It is unknown 
whether western jumping mice are 
actively competing with Prebles, 
affecting Prebles’ population size, and 
possibly limiting distribution, or if this 
distribution pattern is unrelated to their 
interaction. Additional study of this 
issue would be desirable. Although 
questions remain, we do not have 
information to indicate that presence of 
the western jumping mouse constitutes 
a threat to the Prebles. 

Climate change is another issue of 
potential concern. According to the 
IPCC (2007, p. 2), ‘‘Warming of the 
climate system is unequivocal, as is now 
evident from observations of increases 
in global average air and ocean 
temperatures, widespread melting of 
snow and ice, and rising global average 
sea level.’’ Average Northern 
Hemisphere temperatures during the 
second half of the 20th century were 
very likely higher than during any other 
50-year period in the last 500 years and 
likely the highest in at least the past 
1,300 years (IPCC 2007, p. 2). It is very 
likely that over the past 50 years: cold 
days, cold nights, and frosts have 
become less frequent over most land 
areas, and hot days and hot nights have 
become more frequent (IPCC 2007, p. 2). 
It is likely that: Heat waves have become 
more frequent over most land areas, and 
the frequency of heavy precipitation 
events has increased over most areas 
(IPCC 2007, p. 2). It is difficult to 
ascertain what impact these changes 
have had on the subspecies. 

The IPCC (2007, p. 7) predicts that 
changes in the global climate system 
during the 21st century are very likely 
to be larger than those observed during 
the 20th century. For the next two 
decades, a warming of about 0.2 °C (0.4 
°F) per decade is projected (IPCC 2007, 
p. 7). Afterward, temperature 
projections increasingly depend on 
specific emission scenarios (IPCC 2007, 
p. 7). Various emissions scenarios 
suggest that by the end of the 21st 
century, average global temperatures are 
expected to increase 0.6 to 4.0 °C (1.1 
to 7.2 °F) with the greatest warming 
expected over land (IPCC 2007, pp. 7– 
9). Localized projections suggest the 
West may experience among the greatest 
temperature increase of any area in the 
lower 48 States (IPCC 2007, p. 9). The 
IPCC says it is very likely that hot 
extremes, heat waves, and heavy 
precipitation will increase in frequency 
(IPCC 2007, p. 8). There also is high 
confidence that many semi-arid areas 
like the western United States will 
suffer a decrease in water resources due 
to climate change (IPCC 2007, p. 8). 

While these global and regional 
projections are the most accurate use of 
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the available models, we also attempted 
to obtain more localized predictions. 
Specifically, we submitted an 
information request for climate change 
projections specific to the range of the 
subspecies to the National Center for 
Atmospheric Research via their 
Regional Climate-Change Projections 
Multi-Model Ensembles program. As of 
this writing, we have not received a 
response. 

Potential impacts to the Prebles from 
predicted future climate changes are 
somewhat uncertain. A trend of 
warming in the mountains of western 
North America is expected to decrease 
snowpack, hasten spring runoff, and 
reduce summer flows (IPCC 2007, p. 
11). Stream-flow reductions or seasonal 
changes in flow due to climate change 
will probably cause a greater disruption 
in those watersheds with a high level of 
human development (Hurd et al. 1999, 
p. 1402). The three major river basins 
that support the Prebles have 
heightened vulnerability to the effects of 
climate change due to the degree of 
human development (particularly in 
Colorado), natural variability in stream 
flow, ratio of precipitation lost to 
evapotranspiration, and groundwater 
depletion (Hurd et al. 1999, p. 1404). 
Conflicts between human needs for 
water and maintenance of existing 
wetland and riparian habitats could be 
heightened. While fewer cold days and 
nights could result in increased 
vegetative yield in colder environments, 
increased summer heat may increase the 
frequency and intensity of wildfires, 
and areas affected by drought may 
increase (IPCC 2007, p. 13). Overall, it 
appears reasonable to assume that 
Prebles will be affected negatively by 
climate change, and that changes in 
stream flows and resultant effects on 
riparian habitats may be a key factor. 
Adverse impacts seem more likely in 
those drainages where human demand 
for water resources is greatest; however, 
we lack sufficient certainty to predict 
more specifically how climate change 
will affect Prebles’ populations. 

While many uncertainties remain 
regarding other natural or manmade 
factors, we believe the best available 
scientific and commercial data are 
insufficient to indicate that these factors 
are a threat to the long-term 
conservation status of the Prebles. To 
the extent that meaningful impacts are 
possible, small and fragmented mouse 
populations are likely to be more 
vulnerable. 

Conclusion of the 5-Factor Analysis 
As required by the Act, we considered 

the five potential threat factors to assess 
whether the Prebles is threatened or 

endangered throughout all or a 
significant portion of its range. When 
considering the listing status of a 
species, the first step in the analysis is 
to determine whether the species is in 
danger of extinction throughout all of its 
range. If this is the case, then we list the 
species in its entirety. For instance, if 
the threats to a species are directly 
acting on only a portion of its range, but 
they are at such a large scale that they 
place the entire species in danger of 
extinction, we would list the entire 
species. 

Destruction and modification of 
habitat and the resulting curtailment of 
range is the most significant factor 
affecting the future conservation status 
of the subspecies. Within Wyoming, 
new distributional data and a better 
understanding of threats has altered our 
perception of the subspecies’ status in 
this portion of its range. At the time of 
listing, the Prebles was not known to 
exist in the North Platte River basin and 
known from only two sites in 
Wyoming’s portion of the South Platte 
River basin (63 FR 26517). Since listing, 
additional distributional data has 
verified that the subspecies is 
widespread in the North Platte River 
basin with demonstrated occupancy in 
4 drainages (Glendo Reservoir, Lower 
Laramie, Horse Creek, and Upper 
Laramie) and at least 15 rivers or 
streams (North Platte River, Cottonwood 
Creek, Cottonwood Creek tributaries, 
North Laramie River, Sturgeon Creek, 
Wyman Creek, Rabbit Creek, Luman 
Creek, Chugwater Creek, Chugwater 
Creek tributaries, Sybille Creek, Friend 
Creek, Friend Park area, Bear Creek, 
Bear Creek tributaries, Horse Creek, and 
Horse Creek tributaries). Based on 
habitat availability, apparent historic 
occupancy (Jones 1981, p. 469), recent 
untested Zapus captures (some of which 
may be Prebles), and proximity to the 
confirmed Prebles in Douglas, 
Wyoming, we believe the subspecies 
also may occur along multiple rivers or 
streams in a fifth North Platte drainage 
(the Middle North Platte). Trapping 
efforts to date suggest that the 
subspecies may remain limited in 
number and distribution within the 
Wyoming portion of the South Platte 
River basin. 

While abundance information is 
limited, the existence of large, 
connected areas of suitable habitat with 
confirmed Prebles occurrence records 
(USFWS 2003b, pp. iv, 29; Beauvais 
2004; USFWS 2008) suggests that 
Wyoming supports one large population 
(with a June abundance of greater than 
2,500 adults) and two medium-sized 
populations (with a June abundance of 
more than 500 adults). In the absence of 

significant threats, these large and 
medium populations are believed large 
enough to be self-sustaining. 
Furthermore, Wyoming’s large and 
medium populations are distributed 
across three different drainages 
(including the Chugwater Creek portion 
of the Lower Laramie drainage, the 
Horse Creek portion of the Horse 
drainage, and the Cottonwood Creek 
portion of the Glendo Reservoir 
drainage), distributing risk from any one 
catastrophic or stochastic event. 

An improved understanding of the 
subspecies’ distribution, including the 
subspecies’ continued occurrence in 
grazed portions of Wyoming, suggests 
that historical agricultural activities, 
such as grazing and haying, have had a 
minimal impact on the subspecies to 
date (as discussed in greater detail in 
Factor A above). In short, continuation 
of these long-standing activities appears 
supportive of existing Prebles’ 
populations. We have no indication 
these agricultural practices are likely to 
change in the foreseeable future in ways 
that would affect the subspecies’ long- 
term conservation status. A low 
projected human population growth rate 
is predicted for the four Wyoming 
counties occupied by the Prebles, 
suggesting that few development-related 
threats are likely in this portion of the 
subspecies’ range into the foreseeable 
future. 

Other factors considered included: 
overutilization, disease, predation, fire, 
flooding, drought, invasive weeds, weed 
control programs, pesticides, herbicides, 
non-point source pollution, secondary 
impacts associated with human 
development, scarcity, the potential for 
competition between the Prebles and 
the western jumping mouse, and the 
future effects of climate change. 
Although questions remain regarding 
some of these factors, we do not have 
sufficient information to indicate that 
any of these factors, individually or 
cumulatively, are a threat to the 
subspecies’ long-term conservation 
status in this portion of its range. To the 
extent that meaningful impacts are 
possible, these factors are likely to be 
most significant to small and 
fragmented populations. In Wyoming, 
we expect these factors will continue to 
have only small, localized impacts on 
the subspecies. 

Threats to the Colorado portion of 
range (discussed in more detail below), 
indicate that, in the absence of the Act’s 
protections, most of the Colorado 
Prebles’ populations will face a high 
risk of extirpation within the foreseeable 
future. While properties in public 
ownership provide some meaningful 
protections across portions of Colorado 
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(particularly in high-elevation and 
headwater areas), these areas are not 
adequate to provide for the subspecies’ 
long-term well-being in Colorado in the 
absence of the Act’s protections. 

Based on a better understanding of 
distribution and threats, we find that the 
available data do not support the 
conclusion that the Prebles is likely to 
become endangered in the foreseeable 
future throughout ‘‘all’’ of its range. 
Overall, in the absence of the Act’s 
protective measures, we believe the 
subspecies will likely remain secure and 
well distributed across Wyoming into 
the foreseeable future. Distributional 
data has verified that the subspecies is 
more widespread in the North Platte 
River basin of Wyoming than previously 
known, and we are not aware of any 
threats that are likely to have significant 
effects on the long-term conservation 
status of populations of Prebles in this 
portion of its range. We expect threats 
to the Wyoming portion of the 
subspecies’ range to be minor with only 
small and localized effects. We believe 
North Platte populations are sufficiently 
large and widely distributed to 
withstand these impacts. We conclude 
that the lack of present or threatened 
impacts to the Prebles in these areas 
indicates that this subspecies is neither 
in danger of extinction, nor likely to 
become endangered within the 
foreseeable future, throughout all of its 
range. Thus, the Prebles does not merit 
continued listing as threatened 
throughout all of its range. 

Having determined that the Prebles 
does not meet the definition of 
threatened or endangered in all of its 
range, we must next consider whether 
there are any significant portions of the 
subspecies’ range that are in danger of 
extinction or are likely to become 
endangered in the foreseeable future. On 
March 16, 2007, a formal opinion was 
issued by the Solicitor of the 
Department of the Interior, ‘‘The 
Meaning of ‘In Danger of Extinction 
Throughout All or a Significant Portion 
of Its Range’ ’’ (U.S. Department of the 
Interior 2007). We have summarized our 
interpretation of that opinion and the 
underlying statutory language below. A 
portion of a species’ range is significant 
if it is part of the current range of the 
species and is important to the 
conservation of the species because it 
contributes meaningfully to the 
representation, resiliency, or 
redundancy of the species. The 
contribution must be at a level such that 
its loss would result in a decrease in the 
ability to conserve the species. 

The first step in determining whether 
a species is threatened or endangered in 
a significant portion of its range is to 

identify any portions of the range of the 
species that warrant further 
consideration. The range of a species 
can theoretically be divided into 
portions in an infinite number of ways. 
However, there is no purpose to 
analyzing portions of the range that are 
not reasonably likely to be both 
significant and either threatened or 
endangered. To identify those portions 
that warrant further consideration, we 
determine whether there is substantial 
information indicating that (1) the 
portions may be significant, and (2) the 
species may be in danger of extinction 
there or likely to become so within the 
foreseeable future. In practice, a key part 
of this analysis is whether the threats 
are geographically concentrated in some 
way. If the threats to the species are 
essentially uniform throughout its 
range, no portion is likely to warrant 
further consideration. Moreover, if any 
concentration of threats applies only to 
portions of the range that are 
unimportant to the conservation of the 
species, such portions will not warrant 
further consideration. 

If we identify any portions that 
warrant further consideration, we then 
determine whether in fact the species is 
threatened or endangered in any 
significant portion of its range. 
Depending on the biology of the species, 
its range, and the threats it faces, it may 
be more efficient for the Service to 
address the significance question first, 
or the status question first. Thus, if the 
Service determines that a portion of the 
range is not significant, the Service need 
not determine whether the species is 
threatened or endangered there; if the 
Service determines that the species is 
not threatened or endangered in a 
portion of its range, the Service need not 
determine if that portion is significant. 

The terms ‘‘resiliency,’’ 
‘‘redundancy,’’ and ‘‘representation’’ are 
intended to be indicators of the 
conservation value of portions of the 
range. Resiliency of a species allows the 
species to recover from periodic 
disturbances. A species will likely be 
more resilient if large populations exist 
in high-quality habitat that is 
distributed throughout the range of the 
species in such a way as to capture the 
environmental variability found within 
the range of the species. It is likely that 
the larger size of a population will help 
contribute to the viability of the species 
overall. Thus, a portion of the range of 
a species may make a meaningful 
contribution to the resiliency of the 
species if the area is relatively large and 
contains particularly high-quality 
habitat or if its location or 
characteristics make it less susceptible 
to certain threats than other portions of 

the range. When evaluating whether or 
how a portion of the range contributes 
to resiliency of the species, it may help 
to evaluate the historical value of the 
portion and how frequently the portion 
is used by the species. In addition, the 
portion may contribute to resiliency for 
other reasons; for instance, it may 
contain an important concentration of 
certain types of habitat that are 
necessary for the species to carry out its 
life-history functions, such as breeding, 
feeding, migration, dispersal, or 
wintering. 

Redundancy of populations may be 
needed to provide a margin of safety for 
the species to withstand catastrophic 
events. This concept does not mean that 
any portion that provides redundancy is 
per se a significant portion of the range 
of a species. The idea is to conserve 
enough areas of the range such that 
random perturbations in the system act 
on only a few populations. Therefore, 
we must examine each area based on 
whether that area provides an increment 
of redundancy that is important to the 
conservation of the species. 

Adequate representation ensures that 
the subspecies’ adaptive capabilities are 
conserved. Specifically, we should 
evaluate a portion to see how it 
contributes to the genetic diversity of 
the species. The loss of genetically 
based diversity may substantially 
reduce the ability of the species to 
respond and adapt to future 
environmental changes. A peripheral 
population may contribute meaningfully 
to representation if there is evidence 
that it provides genetic diversity due to 
its location on the margin of the species’ 
habitat requirements. 

Based on the discussion in our 5- 
factor threats analysis above, we readily 
identified the Colorado portion of the 
current range of the Prebles as 
warranting further consideration to 
determine if it is a significant portion of 
the range that is threatened or 
endangered. Even with the new 
information confirming the extent of the 
range in Wyoming, the range in 
Colorado still constitutes a substantial 
portion of the current range, and the 
threats are largely concentrated in that 
portion. 

We considered the question of how to 
define the portion of the current range 
that we would consider further. We 
concluded that it was appropriate to 
consider all of the current range in 
Colorado as a single portion of the range 
for the purpose of this analysis. We have 
determined that the Wyoming/Colorado 
State line is an appropriate delineation 
for separating the populations in the 
two States because the respective threats 
to the subspecies appear to be 
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significantly different in the two States. 
Furthermore, Prebles’ populations in the 
Upper Lodgepole, Upper Laramie, Crow 
Creek, and Lone Tree Creek drainages 
are not known in Colorado, and Prebles’ 
populations in the Cache La Poudre 
drainage are not known to occur in 
Wyoming. While our survey data is 
limited, this suggests use of the State 
line is unlikely to split any Prebles’ 
populations into federally-protected and 
unprotected segments. 

While we also considered splitting the 
subspecies into significant portions of 
the range based on river basins (i.e., 
only removing protections in the 
drainages of the North Platte River 
basin), it is unlikely the split between 
the North Platte and South Platte River 
basins are an appreciably more 
meaningful biological divide. The 
available information suggests that: 
Prebles populations are known from the 
headwater portions of both the Upper 
Lodgepole drainage within the South 
Platte River basin and the Horse Creek 
drainage within the North Platte River 
basin; suitable habitat from these 
drainages come within a few hundred 
meters of each other; and the habitat in 
this area, while not ideal for traversing, 
lacks an obvious physical barrier. This 
apparent proximity and lack of barriers 
suggest occasional crossing may occur. 
This contrasts with the areas on either 
side of the State line where apparently 
unoccupied and unsuitable habitat 
predominates. Furthermore, we believe 
using basins to divide the significant 
portion of range would be more difficult 
to administer. Thus, given that there 
does not appear to be any additional 
biological benefit to the subspecies and 
our assertion that the respective threats 
to the Prebles appear to be significantly 
different in the two States, we have 
determined that the State line represents 
the appropriate northern boundary for 
the Colorado significant portion of 
range. 

Within Colorado, threats to the 
Prebles are comparable between the 
South Platte River basin and Arkansas 
River basin. Similarly, threats to the 
Prebles are comparable north and south 
of Denver. Because both of these 
possible partitions have a comparable 
status, further division of the 
subspecies’ range between these two 
portions of its range in Colorado is, at 
present, unnecessary. 

Another possibility we considered 
was whether smaller units might be 
appropriate. For example, we 
considered each individual drainage or 
each individual county. Given the best 
scientific and commercial information 
available, we concluded that such 
subdivisions would not result in units 

that would each meaningfully 
contribute to the representation, 
resiliency, or redundancy of the 
subspecies at a level such that its loss 
would result in a decrease in the ability 
to conserve the subspecies. In our view, 
only when drainages or counties are 
aggregated are they significant per the 
above definition. The most logical 
aggregation of drainages is basins, 
which are already considered above. 
The most logical aggregation of counties 
within Colorado is a north and south of 
Denver split, which also is already 
considered above. Therefore, further 
division of the subspecies’ range within 
Colorado is either not appropriate or 
unnecessary. 

To determine whether the Prebles is 
threatened in any significant portion of 
its range, we first consider how the 
concepts of resiliency, representation, 
and redundancy apply to the 
conservation of this particular 
subspecies. The Colorado portion of the 
range meaningfully affects resiliency in 
that it encompasses a high percentage of 
the entire range’s large blocks of high 
quality habitat, and contributes to the 
species’ long-term viability by allowing 
it to recover from disturbance and 
respond resiliently to environmental 
change. Similarly, presumed sizable 
populations within this portion of range 
are sufficiently robust to make a high 
contribution to the ability of the 
subspecies to recover from periodic 
disturbance. The Preliminary Draft 
Recovery Plan accounts for resiliency by 
calling for the long-term protection of a 
number of large and medium 
populations. The Recovery Team 
estimated that large and medium 
populations would require a network of 
72 to 126 km (45 to 78 mi) and 14 to 
26 km (9 to 16 mi), respectively, of 
connected streams (mainstem plus 
tributaries) whose hydrology supports 
riparian vegetation and provides 
Prebles’ habitat (USFWS 2003b, p. 25). 
The Colorado portion of the range 
meaningfully affects resiliency in that it 
includes three of the four large 
populations and three of the five 
medium populations called for in the 
Preliminary Draft Recovery Plan 
(USFWS 2003b, p. 22). These 
recommendations may have slightly 
overestimated Colorado’s contribution 
to resiliency as the Preliminary Draft 
Recovery Plan assumed no occupancy 
in the Upper Laramie drainage (which 
appears to be occupied and may support 
sizable populations) and the Middle 
North Platte-Casper (which may be 
occupied, although current occupancy 
has not been confirmed). Even if one 
assumes additional sizable populations 

in these Wyoming drainages, the 
Colorado portion of the subspecies’ 
range offers a high level of contribution 
to the subspecies’ resiliency. 

The Colorado portion of the range 
meaningfully affects redundancy in that 
it appears to make: a high level of 
contribution to the total range of the 
subspecies; a high level of contribution 
to the total population of the subspecies; 
a medium to high level of contribution 
to the total suitable habitat; and a high 
level of contribution to the geographic 
distribution of the subspecies. 
Specifically, the Colorado portion of 
range includes all or substantial 
portions of 13 of the 19 drainages 
comprising the current range of the 
Prebles (9 of which have confirmed 
occupancy in Colorado). Furthermore, 
this portion of range includes 2 of the 
3 river basins within the subspecies’ 
range (all of the Arkansas River basin 
and the vast majority of the South Platte 
River basin) amounting to 
approximately half of the subspecies’ 
potential suitable habitat. While 
Colorado totaled about 65 percent of the 
proposed critical habitat by river-mile 
and total acreage (67 FR 47154, July 17, 
2002), this estimate may have 
overestimated Colorado’s share of 
suitable habitat as recent data suggests 
a more widespread distribution across 
the North Platte River basin in 
Wyoming. Still, Colorado populations of 
Prebles are a major contributor to the 
total population of the subspecies and 
loss of the subspecies across this portion 
of the range would result in a 
substantial gap in the range of the 
subspecies. Collectively, this confirms 
that the Colorado portion of the 
subspecies’ range offers a high level of 
contribution to the subspecies’ 
redundancy. 

Finally, the Colorado portion of the 
range meaningfully affects 
representation in that it makes a high 
level of contribution to the genetic 
diversity of the subspecies. The 
available data demonstrate that 
Colorado populations demonstrate 
genetic material substantially unique 
with significant differences among 
populations north and south of Denver. 
Specifically, 3 of the 4 known mtDNA 
control region haplotypes are limited to 
Colorado populations with 2 of the 4 
known mtDNA control region 
haplotypes only occurring south of 
Denver (King et al. 2006b, p. 4358). 
Within the mtDNA cytochrome b region, 
17 of 21 haplotypes are limited to 
Colorado populations, with 9 of the 21 
haplotypes only occurring south of 
Denver (King et al. 2006b, p. 4359). 
Microsatellite DNA data also 
demonstrates significant divergence 
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within the subspecies north and south 
of Denver. Again, the above estimates 
may slightly overestimate Colorado’s 
share of the subspecies’ genetic 
diversity and divergence as King et al. 
(2006b, p. 4333) only analyzed 28 
Wyoming specimens. Still, this confirms 
that the Colorado portion of the 
subspecies’ range offers a high level of 
contribution to the subspecies’ 
representation. 

We conclude that the loss of the 
Prebles within Colorado would result in 
a decrease in the ability to conserve the 
subspecies. We have determined that, 
based on its importance to the 
conservation of the subspecies and 
because it contributes meaningfully to 
Prebles’ representation, resiliency, or 
redundancy, the Colorado portion of the 
range constitutes a significant portion of 
the subspecies’ range as described in the 
Act. 

If we identify any portions as 
significant, we then determine whether 
in fact the species is threatened or 
endangered in this significant portion of 
its range. Within Colorado, riparian 
habitat has been severely modified or 
destroyed by human activities. With 
current and projected human 
population increases and commensurate 
increases in urban and rural 
development, road construction, and 
water use, the ongoing loss and 
modification of riparian habitat will 
continue in much of the Prebles’ 
Colorado range. Even with the 
protections of the Act, development in 
Colorado has continued to affect 
Prebles’ habitat, both directly and 
indirectly. The best currently available 
information suggests that at least half of 
the Prebles’ current range in Colorado is 
on private land with potential for future 
development. In the absence of the Act’s 
protections, most of this habitat could 
be lost or degraded within the 
foreseeable future. While appreciable 
lands in Colorado supporting the 
Prebles are controlled by Federal or 
State agencies, or have been set aside as 
open space by local governments, many 
of these areas also are likely to 
experience some habitat degradation in 
the absence of the Act’s protections. 
Some of these areas will experience 
negative indirect effects from upstream 
development. Where conservation 
properties are not extensive, the Prebles’ 
populations are likely to become small, 
fragmented, and unsustainable. 
Additional recovery efforts are required 
to establish and protect extensive 
contiguous conservation properties in 
Colorado. 

Besides ‘‘present or threatened 
destruction, modification, or 
curtailment of its habitat or range,’’ a 

variety of other factors were considered 
including: overutilization, disease, 
predation, fire, flooding, drought, 
invasive weeds, weed control programs, 
pesticides, herbicides, non-point source 
pollution, secondary impacts associated 
with human development, scarcity, the 
potential for competition between the 
Prebles and the western jumping mouse, 
and the future effects of climate change. 
In general, we do not have conclusive 
information to indicate that these factors 
are, individually, a threat to the 
subspecies’ long-term conservation 
status. To the extent that meaningful 
impacts are possible, these factors are 
likely to be most significant to smaller 
and more fragmented populations. 
Thus, we expect these issues could be 
meaningful as cumulative impacts in 
the Colorado portion of subspecies’ 
range where development pressures are 
likely to substantially reduce and 
fragment populations. 

Our improved understanding of the 
subspecies’ range in Colorado does not 
change our conclusion as to the Prebles’ 
status in this portion of the subspecies’ 
range. As noted above, new data have 
expanded the confirmed distribution of 
the Prebles to include additional sites in 
Boulder, Douglas, El Paso, Jefferson, and 
Larimer counties. Most of the newly 
discovered sites are subject to the same 
level of threats discussed above. Thus, 
recently documented sites in Colorado 
do not meaningfully alter the future 
conservation status of the subspecies in 
this portion of its range. 

Determining whether a significant 
portion of range is threatened or 
endangered requires a consideration of 
the magnitude and immediacy of 
threats. Growth patterns suggest 
continuous development radiating out 
from urban/suburban centers across 
nearly all non-protected portions of the 
subspecies’ range within the foreseeable 
future. Prebles’ populations closest to 
these urban/suburban centers will be 
subject to high-magnitude, imminent 
threats that would, in the absence of the 
Act’s protections, extirpate populations 
in the near future. At present, none of 
Colorado’s presumed large or medium 
populations currently face such high 
magnitude, imminent threats. This 
suggests this significant portion of range 
is not in danger of extinction (i.e., not 
currently endangered). 

Prebles’ populations further from 
these urban/suburban centers face 
gradually escalating threats over the 
foreseeable future as development’s 
footprint expands into important 
suitable and occupied Prebles habitat. In 
the absence of the Act’s protections, 
within the foreseeable future, most 
Prebles’ populations will be faced with 

a high risk of extirpation. The available 
information suggests that the Cache La 
Poudre system may be the only drainage 
approaching sufficient quantity and 
quality of protected habitat to provide 
for the subspecies’ long-term 
conservation needs. Thus, based on the 
best scientific and commercial 
information available, we find that, in 
the absence of the Act’s protections, the 
Prebles is likely to become endangered 
within the foreseeable future throughout 
the Colorado portion of its range (i.e., 
currently threatened). That said, we 
believe, with continued protection and 
additional strategic recovery efforts, 
recovery will eventually be achieved in 
the Colorado portion of the subspecies’ 
range. 

In conclusion, the best scientific and 
commercial data suggest that the Prebles 
is not likely to become endangered in 
the foreseeable future throughout all of 
its range. We base this conclusion 
primarily on a lack of present or 
threatened impacts to the Prebles or its 
habitat in Wyoming. However, based on 
the magnitude of development threats 
and other pressures to the populations 
throughout the Colorado portion of the 
range, and the lack of effective 
regulatory mechanisms in the absence of 
the Act’s protective measures, we 
conclude that the significant portion of 
the subspecies’ range within Colorado 
continues to meet the definition of 
threatened under the Act, and should 
remain listed. Therefore, we are 
amending the listing for the Prebles to 
specify that the subspecies is threatened 
in only the Colorado portion of its 
range. 

Determining the Boundary of the 
Significant Portion of the Range 

In determining the boundaries of the 
significant portion of its range where the 
subspecies is threatened, we may 
consider factors such as whether there 
is a biological basis (e.g., population 
groupings, genetic differences, or 
differences in ecological setting) or 
differences in threats due to regulatory 
basis (e.g., international or State 
boundaries where the threats might be 
different on either side of the boundary) 
for dividing the range into finer portions 
and whether extinction risk is spread 
evenly across the range of the 
subspecies. Significant portion of range 
boundaries may consist of geographical 
features, constructed features (e.g., 
roads), or administrative boundaries at 
any scale when biological factors are the 
basis for defining the significant portion 
of range. 

If we determine a subspecies is 
threatened in a specified significant 
portion of range, the boundaries used to 
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legally define the extent of a significant 
portion of range are identified. We used 
here the following principles to 
determine the boundaries: 

(1) Boundaries enclose and define the 
area where threats are sufficient to 
result in a determination that a portion 
of a subspecies’ range is significant, and 
is endangered or threatened. 

(2) Boundaries clearly define the 
portion of the range that is specified as 
threatened or endangered, and may 
consist of geographical or administrative 
features or a combination of both. 

(3) Boundaries do not circumscribe 
the current distribution of the 
subspecies so tightly that opportunities 
for recovery are foreclosed. 

The scale of the boundaries is 
determined case-by-case to be 
appropriate to the size of the portion of 
the subspecies’ range, and the 
availability of unambiguous geographic 
or administrative boundaries. As 
previously stated the range of the 
subspecies is the general area in which 
the subspecies can be found, including 
migratory corridors, seasonal habitats, 
and habitats used on a regular, though 
not necessarily seasonal, basis. 

The scale at which one defines the 
range of a particular species is fact and 
context dependant. In other words, 
whether one defines the range at a 
relatively coarse or fine scale depends 
on the life history of the species at issue, 
the data available, and the purpose for 
which one is considering range. 

The Prebles is secretive, almost never 
observed without trapping, and 
relatively rare even where present. 
Confirmed occupancy is based almost 
entirely on intensive trapping efforts, 
requiring hundreds of trap nights. 
Prebles are able to move miles along 
stream corridors over their lifetime 
(Schorr 2003), typically utilizing 
riparian (river) corridors. Although the 
subspecies commonly uses riparian 
vegetation immediately adjacent to a 
stream, other features that provide 
habitat for the subspecies include 
seasonal streams (Bakeman 1997), low 
moist areas and dry gulches (Shenk 
2004), agricultural ditches (Meaney et 
al. 2003), and wet meadows and seeps 
near streams (Ryon 1996). Given records 
of confirmed presence and patterns of 
existing riparian habitat, we can draw 
inferences as to what we would 
consider occupied drainages or portions 
of these drainages. 

To date, aside from some earlier work 
from the CDOW and the Colorado 
Natural Heritage Program, the objective 
of most trapping surveys has not been 
to document the limits of occupied 
habitat in Colorado. While much of the 
Prebles’ distribution is on private lands, 

most trapping surveys on private lands 
have been conducted by consultants, 
based on anticipated development of the 
property by landowners. This has 
resulted in far more trapping on private 
lands within the expanding 
development corridor than on private 
lands in rural lands where no 
development is planned. Therefore, we 
have less assurance of current presence 
or potential absence of the Prebles in 
areas further removed from the Front 
Range development corridor. 

Trapping can only confirm presence, 
not prove absence. At some sites, 
researchers have seen dramatic changes 
in estimated populations from season- 
to-season and year-to-year (Meaney et 
al. 2002, p. 122; Bakeman 2006, p. 4). 
A single trapping effort in any presumed 
occupied site could be unsuccessful if it 
corresponded to times when few or no 
mice are likely to be present. Prebles 
may move in and out of areas 
(individuals have been shown to move 
miles along stream corridors over their 
lifetime). In areas within the range of 
the subspecies, multiple trap efforts in 
a drainage or portions of a drainage are 
needed to provide strong evidence that 
Prebles are likely absent. Again, in 
many areas outside the Front Range 
development corridor trapping has been 
more limited; in some areas where 
presence has not been confirmed by 
trapping we do not believe trapping data 
is determinative of the Prebles’ absence 
at particular sites, much less whole 
drainages or portions thereof. 

As with other determinations under 
the Act, we do not define the current 
range on the basis of conclusive 
evidence; rather, we use the best 
available data. The purpose of defining 
range (and hence the significant portion 
of the range) is to set the boundaries of 
the protections of the Act. Therefore, 
defining the boundaries too narrowly 
may lead to the failure to protect some 
Prebles. On the other hand, drawing the 
boundaries relatively expansively will 
not lead to unnecessary expense on the 
part of the Service or the public 
because, as described in detail below, 
existing guidance on block clearance 
zones will remain in place. Therefore, in 
the context of describing the current 
range for the purpose of defining the 
scope of the listing for the Prebles, we 
have determined that it is appropriate to 
use a relatively coarse scale to capture 
all of the areas where the best available 
data, presented below, suggests the 
Prebles is likely to occur. As noted 
above, boundaries are not to 
circumscribe the current distribution of 
the subspecies so tightly that 

opportunities for recovery are 
foreclosed. 

The Preliminary Draft Recovery Plan 
suggests maintaining at least one 
recovery population within each 
drainage (to provide resiliency, 
representation, and redundancy) within 
the existing range of the subspecies. The 
Preliminary Draft Recovery Plan, which 
represents the best available science, 
identifies thirteen drainages in Colorado 
that comprise the area significant to the 
conservation of the subspecies 
including Big Sandy, Big Thompson, 
Bijou, Cache La Poudre, Chico, Clear 
Creek, Crow Creek, Fountain Creek, 
Kiowa, Lone Tree-Owl, Middle South 
Platte-Cherry Creek, Saint Vrain, and 
Upper South Platte (as illustrated in 
Figure 3). Based on the assessments of 
habitat by the Recovery Team, the 
Preliminary Draft Recovery Plan 
includes these drainages as representing 
the current range of the subspecies on 
the presumption that suitable habitat 
and at least a small population occurs 
in each. An intent of the Preliminary 
Draft Recovery Plan is to preserve 
populations throughout the existing 
range to maximize the preservation of 
the remaining genetic diversity that may 
be present. While we recognize that 
information is currently lacking to 
confirm the presence of existing Prebles’ 
populations in some of these drainages, 
we believe that, based on the 
availability of suitable habitat (Pague 
and Granau 2000, pp. 2–3, 5–3, 7–3), 
portions of these drainages may be 
occupied. 

For convenience in distinguishing 
this boundary on-the-ground we employ 
latitude and longitude coordinates. We 
have concluded that the latitude and 
longitude boundaries below provide an 
appropriate delineation for the 
significant portion of the Prebles’ range 
in Colorado. These boundaries are 
inclusive of all areas likely to support 
Prebles’ populations in Colorado. As a 
result, all records confirming Prebles’ 
occurrence in Colorado are captured 
within these boundaries. We think that 
it is highly unlikely that there will be 
discovery of currently existing Prebles’ 
populations outside these boundaries in 
Colorado. Therefore, we conclude that 
removing protections outside these 
boundaries in Colorado would be of 
little biological consequence. Thus, 
based on best available data, we have 
identified the portion of Colorado west 
of 103 degrees 40 minutes West, north 
of 38 degrees 30 minutes North, and east 
of 105 degrees 50 minutes West as the 
significant portion of the range of the 
subspecies (illustrated in Figure 3). 
BILLING CODE 4310–55–P 
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Eastern Boundary (103 Degrees, 40 
Minutes West) 

This boundary is inclusive of all areas 
within the current Prebles’ survey 
guidelines (east to a north-south line 
through Fort Morgan, Morgan County) 
(USFWS 2004), and also includes the 
eastern (downstream) extent of the Big 
Sandy drainage (designated in the 
Preliminary Draft Recovery Plan). 

Southern Boundary (38 Degrees, 30 
Minutes North) 

This boundary is inclusive of all areas 
within the current survey guidelines 
(south including all of El Paso County) 
and also includes the majority of the 
Fountain Creek and Chico Creek 
drainages (designated in the Preliminary 
Draft Recovery Plan). Habitat in the 
southern portion of El Paso County is 
limited. The small portions of the 
Fountain and Chico drainages that fall 
outside the boundary are outside of the 
current survey guidelines and believed 
not to support the Prebles. 

Western Boundary (105 Degrees 50 
Minutes West) 

This boundary is inclusive of 
elevations up to and beyond 2,316 m 
(7,600 ft) in the Cache La Poudre River, 
Clear Creek and Upper South Platte 
drainages and all portions of the Big 
Thompson and St. Vrain drainages. As 
such, it includes all high-elevation areas 
where we believe that the Prebles is 
likely to occur. 

Administrative Processes 
As part of our management of the 

subspecies on-the-ground within this 
significant portion of range area, the 
Service will continue to use block 
clearance zones to eliminate 
unnecessary processes (e.g., compliance 
with section 7 of the Act) while 
protecting the listed entity. In 
designating a block clearance zone, the 
Service eliminates the need for 
individuals or agencies to coordinate 
with the Service prior to conducting 
activities at locations within the Prebles’ 
range when the area affected by the 
action is wholly contained within the 
designated block clearance zone. The 
establishment of these block clearance 
zones is based on the likely absence of 
the subspecies within the area, and little 
likelihood that any of the area would be 
of importance to the recovery of the 
subspecies. Block clearance zones have 
been approved for the Denver 
metropolitan area (including most of 
Denver County and portions of Adams, 
Arapahoe, Boulder, Broomfield, 
Douglas, and Jefferson counties) and 
along Monument, Cottonwood, and 
Sand creeks in the Colorado Springs 

area. While this substantially reduces 
the regulatory burden, should an 
individual Prebles be found in a block- 
cleared area, it would be fully protected 
under the Act. In addition, outside of 
the block clearance zone, but within the 
significant portion of range, we would 
continue to identify, on a project-by- 
project basis, whether surveys for the 
Prebles are needed based on whether 
suitable habitat is present within the 
action area of the project and results of 
recent trapping surveys nearby. 

We considered excluding block 
clearance zones from the listing as 
outside the current range of the 
subspecies, but we have concluded that 
approach would be impractical and ill- 
advised. For example, Prebles’ block 
clearance zones expand on a near 
annual basis. If a revision to the Code 
of Federal Regulations was required to 
achieve this revision, the process would 
require annual proposed and final rules. 
This approach would be both unwieldy 
from a workload perspective and result 
in an unnecessary delay in reducing our 
regulatory oversight as this process 
typically takes a year to complete. 
Furthermore, the listing backlog (i.e., a 
shortfall of funds that preclude the 
listing of species that are warranted-but- 
precluded from threatened or 
endangered status and the designation 
of critical habitat) would preclude 
relisting areas even if future information 
suggests the area was removed 
prematurely (unless emergency listing 
was deemed appropriate). This double 
standard as well as the difficult and 
time-consuming nature of the process 
suggests this approach is not realistic, 
not desirable, and inappropriate. As we 
have in the past, the Service will 
consider modification of the current 
block-clearance zones, or the addition of 
new zones, when the available data 
demonstrate such an action is 
appropriate. 

Effects of the Rule 
This action amends the listing for the 

Prebles by specifying that the 
subspecies is threatened in the Colorado 
portion of its range. The prohibitions 
and conservation measures provided by 
the Act, particularly through sections 7 
and 9, no longer apply to this 
subspecies in Wyoming. Federal 
agencies are no longer required to 
consult with us to ensure that any 
action they authorize, fund, or carry out 
in Wyoming would not likely jeopardize 
the continued existence of the 
subspecies or result in destruction of or 
adversely modify critical habitat in 
Wyoming. However, to the extent an 
activity in Wyoming would adversely 
affect the subspecies or critical habitat 

within its range listed in Colorado, 
consultation under section 7 would still 
be required. The take exemptions of the 
4(d) special rule are no longer necessary 
and, therefore, no longer apply in 
Wyoming (May 22, 2001, 66 FR 28125; 
October 1, 2002, 67 FR 61531; May 20, 
2004, 69 FR 29101). This action 
eliminates critical habitat (June 23, 
2003, 68 FR 37275) in Wyoming. 

Paperwork Reduction Act 
This rule does not contain any new 

collections of information that require 
approval by the Office of Management 
and Budget (OMB) under the Paperwork 
Reduction Act of 1995 (44 U.S.C. 3501 
et seq.). This rule will not impose 
recordkeeping or reporting requirements 
on State or local governments, 
individuals, businesses, or 
organizations. An agency may not 
conduct or sponsor, and a person is not 
required to respond to, a collection of 
information unless it displays a 
currently valid OMB control number. 

National Environmental Policy Act 
The Service has determined that 

Environmental Assessments and 
Environmental Impact Statements, as 
defined under the authority of the 
National Environmental Policy Act of 
1969, need not be prepared in 
connection with regulations adopted 
pursuant to section 4(a) of the Act. A 
notice outlining the Service’s reasons 
for this determination was published in 
the Federal Register on October 25, 
1983 (48 FR 49244). 

References 
A complete list of all references cited 

herein is available upon request from 
the Colorado Field Office (see 
ADDRESSES). 

Author 
The primary authors of this document 

are staff located at the Colorado Field 
Office (see ADDRESSES). 

List of Subjects in 50 CFR Part 17 
Endangered and threatened species, 

Exports, Imports, Reporting and record 
keeping requirements, Transportation. 

Regulation Promulgation 

� Accordingly, we amend part 17, 
subchapter B of chapter I, title 50 of the 
Code of Federal Regulations, as set forth 
below. 

PART 17—[AMENDED] 

� 1. The authority citation for part 17 
continues to read as follows: 

Authority: 16 U.S.C. 1361–1407; 16 U.S.C. 
1531–1544; 16 U.S.C. 4201–4245; Pub. L. 99– 
625, 100 Stat. 3500; unless otherwise noted. 
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� 2. Amend § 17.11(h) by revising the 
entry for ‘‘Mouse, Preble’s meadow 
jumping’’ under ‘‘MAMMALS’’ in the 

List of Endangered and Threatened 
Wildlife to read as follows: 

§ 17.11 Endangered and threatened 
wildlife. 

* * * * * 
(h) * * * 

Species 
Historic range 

Vertebrate popu-
lation where endan-
gered or threatened 

Status When listed Critical 
habitat 

Special 
rules Common name Scientific name 

MAMMALS 

* * * * * * * 
Mouse, Preble’s 

meadow jumping.
Zapus hudsonius 

preblei.
U.S.A. (CO, WY) ... U.S.A., north-cen-

tral CO (that por-
tion of Colorado 
west of 103 de-
grees 40 minutes 
West, north of 38 
degrees 30 min-
utes North, and 
east of 105 de-
grees 50 minutes 
West).

T 636 17.95(a) 17.40(l) 

* * * * * * * 

� 3. Amend § 17.40(l) as follows: 
� a. By revising paragraph (l)(2)(vi)(E) to 
read as set forth below; and 
� b. By revising paragraph (l)(4) to read 
as set forth below. 

§ 17.40 Special rules—mammals. 

* * * * * 
(l) * * * 
(2) * * * 
(vi) * * * 
(E) Any future revisions to the 

authorities listed in paragraphs 
(l)(2)(vi)(A) through (D) of this section 

that apply to the herbicides proposed 
for use within the species’ range as 
specified in the fourth column of the 
table in § 17.11(h). 
* * * * * 

(4) Where does this rule apply? The 
take exemptions provided by this rule 
are applicable within the significant 
portion of the range of the Preble’s 
meadow jumping mouse as specified in 
the fourth column of the table in 
§ 17.11(h). 
* * * * * 

§ 17.95 [Amended] 

� 4. In § 17.95(a), amend the entry for 
‘‘Preble’s Meadow Jumping Mouse 
(Zapus hudsonius preblei)’’ by removing 
paragraphs (4) through (7), and by 
redesignating paragraphs (8) through 
(13) as (4) through (9), respectively. 

Dated: June 26, 2008. 
H. Dale Hall, 
Director, U.S. Fish and Wildlife Service. 
[FR Doc. E8–15141 Filed 7–9–08; 8:45 am] 
BILLING CODE 4310–55–P 
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