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Narrow-Headed Gartersnake

AGENCY: Fish and Wildlife Service,
Interior.

ACTION: Final rule.

SUMMARY: We, the U.S. Fish and
Wildlife Service (Service), determine
threatened species status under the
Endangered Species Act of 1973 (Act),
as amended, for the northern Mexican
gartersnake (Thamnophis eques
megalops) and the narrow-headed
gartersnake (Thamnophis
rufipunctatus), native species from
Arizona and New Mexico in the United
States. We also finalize a rule under
authority of section 4(d) of the
Endangered Species Act of 1973, as
amended (Act), that provides measures
that are necessary and advisable to
provide for the conservation of the
northern Mexican gartersnake. Both
species are listed as threatened
throughout their range, which, for the
northern Mexican gartersnake, also
includes the Mexican states of Sonora,
Chihuahua, Durango, Coahuila,
Zacatecas, Guanajuato, Nayarit, Hidalgo,
Jalisco, San Luis Potosi, Aguascalientes,
Tlaxacala, Puebla, México, Veracruz,
and Querétaro. The effect of this
regulation will be to add these species
to the lists of Endangered and
Threatened Wildlife and Plants.

DATES: This rule becomes effective
August 7, 2014.

ADDRESSES: This final rule is available
on the internet at http://
www.regulations.gov (Docket No. FWS—
R2-ES-2013-0071) and http://
www.fws.gov/southwest/es/arizona.
Comments and materials we received, as
well as supporting documentation we
used in preparing this rule, are available
for public inspection at http://
www.regulations.gov. All of the
comments, materials, and
documentation that we considered in
this rulemaking are available by
appointment, during normal business
hours at: U.S. Fish and Wildlife Service,
Arizona Ecological Services Field
Office, 2321 West Royal Palm Road,
Suite 103, Phoenix, AZ 85021;

telephone: 602—-242—-0210; facsimile:
602—-242—-2513.

FOR FURTHER INFORMATION CONTACT:
Steve Spangle, Field Supervisor, U.S.
Fish and Wildlife Service, Arizona
Ecological Services Field Office, 2321
West Royal Palm Road, Suite 103,
Phoenix, AZ 85021; telephone: 602—
242—0210; facsimile: 602—242-2513.
Persons who use a telecommunications
device for the deaf (TDD) may call the
Federal Information Relay Service
(FIRS) at 800-877—-8339.

SUPPLEMENTARY INFORMATION:

Executive Summary

Why we need to publish a rule. Under
the Endangered Species Act, a species
may warrant protection through listing
if it is endangered or threatened
throughout all or a significant portion of
its range. Listing a species as an
endangered or threatened species
requires issuing a rule. This rule will
finalize the listing of the northern
Mexican gartersnake (Thamnophis
eques megalops) and narrow-headed
gartersnake (Thamnophis rufipunctatus)
as threatened species, initiated with our
proposed listing rule published on July
10, 2013 (78 FR 41500), and finalize a
rule under authority of section 4(d) of
the Act that provides measures that are
necessary and advisable to provide for
the conservation of the northern
Mexican gartersnake.

The basis for our action. Under the
Endangered Species Act, we can
determine that a species is an
endangered or threatened species based
on any of five factors: (A) The present
or threatened destruction, modification,
or curtailment of its habitat or range; (B)
Overutilization for commercial,
recreational, scientific, or educational
purposes; (C) Disease or predation; (D)
The inadequacy of existing regulatory
mechanisms; or (E) Other natural or
manmade factors affecting its continued
existence. We have determined that
predation from and competition with
nonnative species such as bass
(Micropterus sp.), flathead catfish
(Pylodictis sp.), channel catfish
(Ictalurus sp.), Chihuahuan catfish
(Ictalurus chihuahua), bullheads
(Ameiurus sp.), sunfish (Lepomis sp.),
and crappie (Pomoxis sp.), brown trout
(Salmo trutta), American bullfrogs
(Lithobates catesbeiana), and crayfish
(northern (virile) crayfish (Orconectes
virilis) and red swamp crayfish
(Procambarus clarkia)) are the most
significant threat affecting these
gartersnakes across their range.
Throughout the remainder of this final
rule, the nonnative species identified
immediately above will be referred to

collectively as “harmful nonnative
species.” Large-scale wildfires and land
uses that divert, dry up, or significantly
pollute aquatic habitat have also been
found to be significant threats.
Collectively, these threats have
adversely affected gartersnake
populations, and most of their native
prey species, such that the gartersnakes’
resiliency, redundancy, and
representation across their ranges have
been significantly compromised.

Peer review and public comment. We
sought comments from independent
specialists to ensure that our
designation is based on scientifically
sound data, assumptions, and analyses.
We invited these peer reviewers to
comment on our listing proposal. We
also considered all other comments and
information received during the
comment period on the proposed listing
rule. All comments are available at
http://www.regulations.gov (Docket No.
FWS-R2-ES-2013-0071).

Previous Federal Action

Please refer to the proposed listing
rule for the northern Mexican
gartersnake and narrow-headed
gartersnake (78 FR 41500; July 10, 2013)
for a detailed description of previous
Federal actions concerning this species.

We will also be finalizing the
designation of critical habitat for the
northern Mexican gartersnake and
narrow-headed gartersnake in a separate
rule in the future. Information regarding
designation of critical habitat for these
species is available at http://
www.regulations.gov (Docket No. FWS—
R2-ES-2013-0022).

Background
Northern Mexican Gartersnake

Subspecies Description

The northern Mexican gartersnake
ranges in color from olive to olive-
brown or olive-gray with three lighter-
colored stripes that run the length of the
body, the middle of which darkens
toward the tail. This species may
inhabit the same area as other native
gartersnake species and can be difficult
for people without specific expertise to
identify. The snake may reach a
maximum known length of 44 inches
(in) (112 centimeters (cm)). The pale
yellow to light-tan lateral (side of body)
stripes distinguish the northern
Mexican gartersnake from other
sympatric (co-occurring) gartersnake
species because a portion of the lateral
stripe is found on the fourth scale row,
while it is confined to lower scale rows
for other species. Paired black spots
extend along the olive dorsolateral
fields (region adjacent to the top of the
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snake’s back) and the olive-gray
ventrolateral fields (region adjacent to
the area of the snake’s body in contact
with the ground). The scales are keeled
(possessing a ridge down the center of
each scale). A more detailed subspecies
description can be found in our
September 26, 2006 (71 FR 56227), or
November 25, 2008 (73 FR 71788) 12-
month findings for this subspecies, or
by reviewing Rosen and Schwalbe
(1988, p. 4), Rossman et al. (1996, pp.
171-172), Ernst and Ernst (2003, pp.
391-392), or Manjarrez and Garcia
(1993, pp. 1-5).

Taxonomy

The northern Mexican gartersnake
(Thamnophis eques megalops) is a
member of the family Colubridae and
subfamily Natricinae (harmless live-
bearing snakes) (Lawson et al. 2005, p.
596; Pyron et al. 2013, p. 31). The
taxonomy of the genus Thamnophis has
a complex history, partly because many
of the species are similar in appearance
and arrangement of scales and many of
the early museum specimens were in
such poor and faded condition that it
was difficult to study them (Conant
2003, . 6).

Prior to 2003, Thamnophis eques was
considered to have three subspecies, T.
e. eques, T. e. megalops, and T. e.
virgatenuis (Rossman et al. 1996, p.
175). In 2003, an additional seven new
subspecies were identified under T.
eques: (1) T. e. cuitzeoensis; (2) T. e.
patzcuaroensis; (3) T. e. insperatus; (4)
T. e. obscurus; (5) T. e. diluvialis; (6) T.
e. carmenensis; and (7) T. e. scotti
(Conant 2003, p. 3). Common names
were not provided, so in this final rule,
we use the scientific name for all
subspecies of Mexican gartersnake other
than the northern Mexican gartersnake.
These seven new subspecies were
described based on morphological
differences in coloration and pattern,
have highly restricted distributions, and
occur in isolated wetland habitats
within the mountainous Transvolcanic
Belt region of southern Mexico, which
contains the highest elevations in the
country (Conant 2003, pp. 7-8).
Additional information regarding this
subspecies’ taxonomy can be found in
de Queiroz et al. (2002, p. 323), de
Queiroz and Lawson (1994, p. 217),
Rossman et al. (1996, pp. xvii—xviii,
171-175), Rosen and Schwalbe (1988,
pp. 2-3), Liner (1994, p. 107), and
Crother et al. (2012, p. 70). A
description of the taxonomy of the
northern Mexican gartersnake is found
in our September 26, 2006 (71 FR
56227) and November 25, 2008 (73 FR
71788) 12-month findings for this
subspecies.

Habitat and Natural History

Throughout its rangewide
distribution, the northern Mexican
gartersnake occurs at elevations from
130 to 8,497 feet (ft) (40 to 2,590 meters
(m)) (Rossman et al. 1996, p. 172) and
is considered a ““terrestrial-aquatic
generalist” (Drummond and Marcias-
Garcia 1983, pp. 24—26). The northern
Mexican gartersnake is a riparian
obligate (generally found in riparian
areas when not engaged in dispersal,
gestation, or hibernation behaviors) and
occurs chiefly in the following general
habitat types: (1) Small, often isolated
wetlands (e.g., cienegas (mid-elevation
wetlands with highly organic, reducing
(basic or alkaline) soils), or stock tanks
(small earthen impoundment)); (2) large-
river riparian woodlands and forests;
and (3) streamside gallery forests (as
defined by well-developed broadleaf
deciduous riparian forests with limited,
if any, herbaceous ground cover or
dense grass) (Hendrickson and Minckley
1984, p. 131; Rosen and Schwalbe 1988,
pp. 14-16). Emmons and Nowak (2013,
p- 14) found this subspecies most
commonly in protected backwaters,
braided side channels and beaver
ponds, isolated pools near the river
mainstem, and edges of dense emergent
vegetation that offered cover and
foraging opportunities when surveying
in the upper and middle Verde River
region. Additional information on the
habitat requirements of the northern
Mexican gartersnake within the United
States and Mexico can be found in our
2006 (71 FR 56227) and 2008 (73 FR
71788) 12-month findings for this
subspecies and in Rosen and Schwalbe
(1988, pp. 14-16), Rossman et al. (1996,
p- 176), McCranie and Wilson (1987, pp.
11-17), Ernst and Ernst (2003, p. 392),
and Cirett-Galan (1996, p. 156).

The northern Mexican gartersnake is
surface active at ambient (air)
temperatures ranging from 71 degrees
Fahrenheit (°F) to 91 °F (22 degrees
Celsius (°C) to 33 °C) and forages along
the banks of waterbodies (Rosen 1991,
p- 305, Table 2). While conducting
visual surveys, Rosen (1991, pp. 308—
309) found that northern Mexican
gartersnakes spent up to 60 percent of
their time moving, 13 percent of their
time basking on vegetation, 18 percent
of their time basking on the ground, and
9 percent of their time under surface
cover. However, preliminary telemetry
data from a population of northern
Mexican gartersnakes at the Bubbling
Ponds State Fish Hatchery show
individuals were surface active during
16 percent of telemetry observations,
not surface active during 64 percent of
telemetry observations, and surface

activity was undetermined for 20
percent of the telemetry observations
(Boyarsky 2013, pers. comm.); at
Tavasci Marsh along the upper Verde
River, they were inactive 60 percent of
the time (Emmons 2013b, pers. comm.).
In the northern-most part of its range,
the northern Mexican gartersnake
appears to be most active during July
and August, followed by June and
September (Emmons and Nowak 2013,
p. 14). Northern Mexican gartersnakes
may use different sites as hibernacula
during a single cold-season and will
bask occasionally (Emmons 2014, pers.
comim.).

Although considered a highly aquatic
species, the northern Mexican
gartersnake uses terrestrial habitat for
hibernation (Young and Boyarski 2012b,
pPp- 25—28), gestation, seeking mates,
and dispersal. Along the middle Verde
River preliminary telemetry data for the
northern Mexican gartersnake found
that the species may travel at least 528
feet (161 m) from the nearest water and
as much as 0.4 mi (0.6 km) in a single
day (total distance traveled) (Emmons
2014, pers. comm.). Terrestrial habitat
use in open, grassland-dominated
landscapes with scattered livestock
tanks, such as in southern Arizona, may
reflect that greater distances are traveled
as suggested by the observation of a
large female northern Mexican
gartersnake observed in O’Donnell
Canyon, which was far from source
populations and may have been
dispersing overland (Rosen and
Schwalbe 1988, p. 14). Preliminary data
from the population at Bubbling Ponds
State Fish Hatchery show that home
ranges vary from 1.7 acres (0.7 ha) to
10.4 acres (4.2 ha), with a mean home
range size of 6.2 acres (2.51 ha) (Young
and Boyarski 2012b, p. 23).

The northern Mexican gartersnake is
an active predator and depends on
smaller animals for its prey base (Rosen
and Schwalbe 1988, pp. 18, 20).
Northern Mexican gartersnakes forage
along vegetated banklines, searching for
prey in water and on land, using
different strategies (Alfaro 2002, p. 209),
or may forage along the edges of open
water and thick stands of vegetation
such as cattails. Generally, its diet
consists of native amphibians and
fishes, such as adult and larval
(tadpoles) native leopard frogs (e.g.,
lowland leopard frog (Lithobates
yavapaiensis) and Chiricahua leopard
frog (Lithobates chiricahuensis)), as well
as juvenile and adult native fish species
(e.g., Gila topminnow (Poeciliopsis
occidentalis occidentalis), desert
pupfish (Cyprinodon macularius), Gila
chub (Gila intermedia), and roundtail
chub (Gila robusta)) (Rosen and
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Schwalbe 1988, p. 18). Drummond and
Marcias-Garcia (1983, pp. 25, 30) found
that as a subspecies, Mexican
gartersnakes fed primarily on frogs. The
northern Mexican gartersnake may
congregate at ephemeral amphibian
breeding ponds to exploit high-density
prey populations as observed at New
Mexican spadefoot toads (Spea
multiplicata) breeding sites (d’Orgeix et
al. 2013, pp. 213-215). Auxiliary prey
items may also include young
Woodhouse’s toads (Anaxyrus
woodhousei), treefrogs (Family Hylidae),
earthworms, deermice (Peromyscus
spp.), lizards of the genera Aspidoscelis
and Sceloporus, larval tiger salamanders
(Ambystoma tigrinum), and leeches
(Rosen and Schwalbe 1988, p. 20; Holm
and Lowe 1995, pp. 30—31; Degenhardt
et al. 1996, p. 318; Rossman et al. 1996,
p. 176; Manjarrez 1998, p. 465).
Salamanders (Ambystoma spp.) may be
particularly important as prey for
northern Mexican gartersnake
populations in northern Mexico, both at
lower elevations and along the Sierra
Madre Occidental (Lemos-Espinal 2013,
pers. comm.).

In situations where native prey
species are rare or absent, this snake’s
diet may be almost completely
comprised of nonnative species,
including larval and juvenile bullfrogs
(Lithobates catesbeianus), mosquitofish
(Gambusia affinis) (Holycross et al.
2006, p. 23), or subadult green sunfish,
bluegill, or largemouth bass (Emmons
and Nowak 2013, p. 5; Emmons 2013a,
pers. comm.). The most recent
observations of northern Mexican
gartersnakes attempting to eat predatory
fish was discussed in Emmons and
Nowak (2013, p. 6) where they found
fish inside traps with gartersnakes, and
the fish appeared to have been partially
consumed and then regurgitated. These
observations suggest that, while
northern Mexican gartersnakes may
attempt to eat predatory fish (at least in
the artificial confines of a wire trap),
they may often be spontaneously
regurtitated, potentially causing harm to
the snake (Nowak and Santana-Bendix
2002, p. 24), and may not be compatible
prey for northern Mexican gartersnakes.
Interestingly, in a 2012 trapping effort
along the upper Santa Cruz River,
minnow traps that become self-baited
with bullfrogs, mosquitofish, or
macroinvertebrates captured snakes, but
those which contained green sunfish or
largemouth bass never caught a single
northern Mexican gartersnake (Lashway
2012, p. 6).

Chinese mystery snails
(Cipangopaludina chinensis) have also
been reported as a prey item for
northern Mexican gartersnakes at the

Page Springs and Bubbling Ponds State
Fish Hatcheries in Arizona, but some
predation attempts on snails have
proven fatal for gartersnakes because of
their lower jaw becoming permanently
lodged in the snails’ shell (Young and
Boyarski 2012a, p. 498). Venegas-
Barrera and Manjarrez (2001, p. 187)
reported the first observation of a snake
in the natural diet of any species of
Thamnophis after documenting the
consumption of a Mexican alpine
blotched gartersnake (Thamnophis
scalaris) by a Mexican gartersnake (7.
eques; subspecies not reported); a
behavior termed ophiophagy.
Ophiophagy has not been specifically
reported in northern Mexican
gartersnakes, although they are a
subspecies of the Mexican gartersnake.

Marcias-Garcia and Drummond (1988,
Pp- 129-134) sampled the stomach
contents of Mexican gartersnakes and
the prey populations at (ephemeral)
Lake Tecocomulco, Hidalgo, Mexico.
Field observations indicated, with high
statistical significance, that larger
Mexican gartersnakes fed primarily
upon aquatic vertebrates (fishes, frogs,
and larval salamanders) and leeches,
whereas smaller Mexican gartersnakes
fed primarily upon earthworms and
leeches (Marcias-Garcia and Drummond
1988, p. 131). Marcias-Garcia and
Drummond (1988, p. 130) also found
that the birth of newborn T. eques
tended to coincide with the annual peak
density of annelids (earthworms and
leeches). There is also preliminary
evidence that birth may coincide with a
pronounced influx of available prey in
a given area, especially with that of
explosive breeders, such as toads, but
more research is needed to confirm such
a relationship (Boyarski 2012, pers.
comm.). Positive correlations were also
made with respect to capture rates
(which are correlated with population
size) of T. eques to lake levels and to
prey scarcity; that is, when lake levels
were low and prey species scarce,
Mexican gartersnake capture rates
declined (Marcias-Garcia and
Drummond 1988, p. 132). While prey
scarcity could have driven snakes to
become active or take shelter
underground, their results suggest the
importance of available water and an
adequate prey base to maintaining
viable populations of Mexican
gartersnakes. Marcias-Garcia and
Drummond (1988, p. 133) found that,
while certain prey items were positively
associated with size classes of snakes,
the largest of specimens consume any
prey available.

Native predators of the northern
Mexican gartersnake include birds of
prey, other snakes (kingsnakes

(Lampropeltis sp.), whipsnakes (Coluber
sp.), regal ring-necked snakes
(Diadophis punctatus regalis), etc.),
wading birds, mergansers (Mergus
merganser), belted kingfishers
(Megaceryle alcyon), raccoons (Procyon
lotor), skunks (Mephitis sp.), and
coyotes (Canis latrans) (Rosen and
Schwalbe 1988, pp. 18, 39; Brennan et
al. 2009, p. 123). Historically, large,
highly predatory native fish species
such as Colorado pikeminnow
(Ptychocheilus lucius) may have preyed
upon northern Mexican gartersnake
where the subspecies co-occurred.
Native chubs (Gila sp.) may also prey on
neonatal gartersnakes, but has not been
documented in the literature to our
knowledge.

Sexual maturity in northern Mexican
gartersnakes occurs at 2 years of age in
males and at 2 to 3 years of age in
females (Rosen and Schwalbe 1988, pp.
16—17). Northern Mexican gartersnakes
are viviparous (bringing forth living
young rather than eggs). Mating has
been documented in April and May
followed by the live birth of between 7
and 38 newborns (average is 13.6) in
June, July, and August (Rosen and
Schwalbe 1988, p. 16; Nowak and
Boyarski 2012, pp. 351-352; Boyarski
2013, pers. comm.). However, field
observations in Arizona provide
preliminary evidence that mating may
also occur during the fall, but further
research is required to confirm this
hypothesis (Boyarski 2012, pers.
comm.). Unlike other gartersnake
species, which typically breed annually,
one study suggests that only half of the
sexually mature females within a
population of northern Mexican
gartersnake might reproduce in any one
season (Rosen and Schwalbe 1988, p.
17). We found no information on the
longevity of northern Mexican
gartersnakes but presume they may live
as long as 10 years in the wild.

Historical Distribution

Within the United States, the northern
Mexican gartersnake historically
occurred predominantly in Arizona at
elevations ranging from 130 to 6,150 ft
(40 to 1,875 m). It was generally found
where water was relatively permanent
and supported suitable habitat. The
northern Mexican gartersnake has been
documented historically in every county
and nearly every subbasin within
Arizona, but its historical distribution
was essentially the southern two-thirds
of Arizona. It was known from several
perennial or intermittent creeks,
streams, and rivers as well as lentic
(still, non-flowing water) wetlands such
as cienegas, ponds, or stock tanks.
Records documenting northern Mexican
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gartersnake exist within the following
subbasins in Arizona: Colorado River,
Bill Williams River, Agua Fria River,
Salt River, Tonto Creek, Verde River,
Santa Cruz River, Cienega Creek, San
Pedro River, Babocomari River, and the
Rio San Bernardino (Black Draw)
(Woodin 1950, p. 40; Nickerson and
Mays 1970, p. 503; Bradley 1986, p. 67;
Rosen and Schwalbe 1988, Appendix I;
1995, p. 452; 1997, pp. 16—17; Holm and
Lowe 1995, pp. 27-35; Sredl et al.
1995b, p. 2; 2000, p. 9; Rosen et al.
2001, Appendix I; Holycross et al. 2006,
pp- 1-2, 15-51; Brennan and Holycross
2006, p. 123; Radke 2006, pers. comm.;
Rosen 2006, pers. comm.; Holycross
2006, pers. comm.; Cotton et al. 2013, p.
111). Numerous records for the northern
Mexican gartersnake (through 1996) in
Arizona are maintained in the Arizona
Game and Fish Department’s (AGFD)
Heritage Database (1996a).

Historically, the northern Mexican
gartersnake had a limited distribution in
New Mexico that consisted of scattered
locations throughout the Upper Gila
River watershed in Grant and western
Hidalgo Counties, including the Upper
Gila River, Mule Creek in the San
Francisco River subbasin, and the
Mimbres River (Price 1980, p. 39;
Fitzgerald 1986, Table 2; Degenhardt et
al. 1996, p. 317; Holycross et al. 2006,
pp- 1-2).

One record for the northern Mexican
gartersnake exists for the State of
Nevada, opposite Fort Mohave, in Clark
County along the shore of the Colorado
River that was dated 1911 (De Queiroz
and Smith 1996, p. 155). The subspecies
may have occurred historically in the
lower Colorado River region of
California, although we were unable to
verify any museum records for
California. Any populations of northern
Mexican gartersnakes that may have
historically occurred in either Nevada or
California were likely associated
directly with the Colorado River, and
we believe the northern Mexican
gartersnake to be currently extirpated in
Nevada and California.

Within Mexico, northern Mexican
gartersnakes historically occurred
within the Sierra Madre Occidental and
the Mexican Plateau in the Mexican
states of Sonora, Chihuahua, Durango,
Coahuila, Zacatecas, Guanajuato,
Nayarit, Hidalgo, Jalisco, San Luis
Potosi, Aguascalientes, Tlaxacala,
Puebla, México, Veracruz, and
Querétaro, comprising approximately 85
percent of the total rangewide
distribution of the subspecies (Conant
1963, p. 473; 1974, pp. 469—470; Van
Devender and Lowe 1977, p. 47;
McCranie and Wilson 1987, p. 15;
Rossman et al. 1996, p. 173; Lemos-

Espinal et al. 2004, p. 83). We are not
aware of any systematic, rangewide
survey effort for the northern Mexican
gartersnake in Mexico. Therefore, we
use other related ecological surrogates
(such as native freshwater fish) to
inform discussion on the status of
aquatic communities and aquatic habitat
in Mexico, and therefore on the likely
status of northern Mexican gartersnake
populations. We believe that
gartersnakes and native fish are closely
ecologically connected because of the
high level of dependency of the
gartersnakes on the fish as a food
source. This discussion is found below
in the subheadings pertinent to Mexico.

Current Distribution and Population
Status

Data on population status of northern
Mexican gartersnakes in the United
States are largely summarized in
unpublished agency reports. In our
literature review we found that
reductions in range and population
densities have affected the status of the
northern Mexican gartersnake
significantly in the last 30 years. We
found that, in as much as 90 percent of
the northern Mexican gartersnakes’
historical distribution in the United
States, the subspecies occurs at low to
very low population densities or may
even be extirpated. For example,
Holycross et al. (2006, p. 66) detected
the northern Mexican gartersnake at
only 2 of 11 historical localities within
the northern-most part of its range in the
United States. The degraded status of
the northern Mexican gartersnake, in a
rangewide context, is primarily the
result of predation by and competition
with harmful nonnative species, that
have been legally released, illegally
released, or have naturally dispersed
(explained below). However, ecological
circumstances and potential threats vary
from site to site, and the same threats do
not affect every population with the
same magnitude across their range.
Regardless of how they got into the
wild, harmful nonnative species are
now widespread and present throughout
the range of the northern Mexican
gartersnake. Land uses that result in the
dewatering of habitat, combined with
increasing drought, have destroyed
significant amounts of habitat
throughout the northern Mexican
gartersnake’s range and have, therefore,
reduced its distribution within several
subbasins.

Where northern Mexican gartersnakes
are locally abundant, they are usually
reliably detected with significantly less
effort than populations characterized as
having low densities. Northern Mexican
gartersnakes are well-camouflaged,

secretive, and can be very difficult to
detect in structurally complex, dense
habitat (Emmons and Nowak 2013, p.
13) or where they occur at very low
population densities, which
characterizes most occupied sites in
lotic habitat. We considered factors such
as the date of the last known records for
northern Mexican gartersnakes in an
area, as well as records of one or more
native prey species in making a
conclusion on occupancy of the
subspecies. We used the year 1980 to
qualify occupancy because the 1980s
marked the first systematic survey
efforts for northern Mexican
gartersnakes across their range in the
United States (see Rosen and Schwalbe
(1988, entire) and Fitzgerald (1986,
entire)) and the last, previous records
were often dated several decades prior
and may not accurately represent the
likelihood for current occupation.
Several areas where northern Mexican
gartersnakes were known to occur have
received no, or very little, survey effort
in the past several decades. Variability
in survey design and effort makes it
difficult to compare population sizes or
trends among sites and between
sampling periods. For each of the sites
discussed in Appendix A (available at
http://www.regulations.gov, Docket No.
FWS-R2-ES-2013-0071), we have
attempted to translate and quantify
search and capture efforts into
comparable units (i.e., person-search
hours and trap-hours) and have
cautiously interpreted those results.
Because the presence of suitable prey
species in an area may provide evidence
that the northern Mexican gartersnake
may still persist in low density where
survey data are sparse, a record of a
native prey species was considered in
our determination of occupancy of this
subspecies.

Currently, there are only five northern
Mexican gartersnake populations in the
United States, where the subspecies
remains reliably detected and is
considered viable, and all are located in
Arizona. The five known populations
are: (1) The Page Springs and Bubbling
Ponds State Fish Hatcheries along Oak
Creek, (2) lower Tonto Creek, (3) the
upper Santa Cruz River in the San
Rafael Valley, (4) the Bill Williams
River, and (5) the upper and middle
Verde River. In New Mexico, the
northern Mexican gartersnake was last
documented in 2013 along the Gila
River in the vicinity of the Highway 180
crossing (Hotle 2013, entire) and is
considered to occur in extremely low
population densities within its
historical distribution along the Gila
River and Mule Creek. While
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historically known to occur on tribal
lands, the status of the northern
Mexican gartersnake on tribal lands,
such as those owned by the White
Mountain or San Carlos Apache Tribes,
is poorly known due to limited survey
access. As stated previously, less is
known specifically about the current
distribution of the northern Mexican
gartersnake in Mexico due to limited

access to information on survey efforts
and field data from Mexico.

In Table 1 below, we summarize the
population status of northern Mexican
gartersnakes at all known 29 historical
localities throughout their United States
distribution, as supported by museum
records or reliable observations. We
categorized each population as either
likely viable, likely not viable, or likely
extirpated based on the historical survey

records, suitable habitat, presence of

native prey species, and the presence of
harmful nonnative species. For a
detailed discussion that explains the
rationale for site-by-site conclusions on
occupancy, please see Appendix A
(available at http://www.regulations.gov,
Docket No. FWS-R2-ES-2013-0071).
General rationale is provided in the
introductory paragraph to this section,
“Current Distribution and Population

Status.”

TABLE 1—CURRENT POPULATION STATUS OF THE NORTHERN MEXICAN GARTERSNAKE IN THE UNITED STATES
[References for This Information Are Provided in Appendix A]

Suitable . Harmful
; Native prey : .
. physical : nonnative Population
Location Last record habitat S?ggéist species status
present P present
Gila RIivVEr (NM, AZ) ..o e 2013 ... Yes covvennnnn. Yes oovveennnnn. Yes .covvennnnen. Likely not via-
ble.
Spring Canyon (NM) ......ooiiiiieiee e e 1937 s Yes ooevennnnen. Possible ....... Likely ............ Likely extir-
pated.
Mule Creek (NM) ..o.oooeiiieeeee e s 1983 ...t Yes .coovennen. Yes .covennen. Yes oo, Likely not via-
ble.
Mimbres River (NM) ..o Likely early Yes oo, Yes cooeveranen. Yes cooeverannn. Likely extir-
1900s. pated.
Lower Colorado RIVEr (AZ) .......cccvieiiriiieieeeeeeese e 1904 ............ Yes oo, Yes cooovennnn. Yes coovennnn. Likely extir-
pated.
Bill Williams RIVEr (AZ) ....c.coocviiiiiiiieiiieiieeeee e 2012 ...t Yes coovvnnen. Yes covveenennn. Yes cooveennnen. Likely viable.
Agua Fria RIiVEI (AZ) ..o 1986 ... Yes oovieennnnn. Yes coeveennnen. Yes coeveennnn. Likely not via-
ble.
Little ASh Creek (AZ) .....ooieeiiieieeeeee e 1992 ...t Yes coeveeannen. Yes oovveennnnn. Yes coevnnnnnn. Likely not via-
ble.
Lower Salt RIVEr (AZ) ..cc.ooeeiiiieiereee e 1964 ............ Yes .coovennnn. Yes ccoovennnn. Yes coovennnen. Likely extir-
pated.
Black RIVEN (AZ) ...ooooieiiieeeee e 1982 ............. Yes coooennnen. Yes ccoovennen. Yes ccoovenen. Likely not via-
ble.
Big BONito Creek (AZ) ....oceecviviiiiieieeie et 1986 ............. Yes oo, Yes coovennen. Yes coonennnn. Likely not via-
ble.
TONO Creek (AZ) oo 2005 ............. Yes coovvnnen. Yes cooveennen. Yes coovevnnnen. Likely viable.
Upper Verde RIVEr (AZ) .....oooueeiiiieeeeeeeee s 2012 ..., Yes covvennnnen. Yes coevevnnnen. Yes orveennnen. Likely viable.
08K Creek (AZ) ..ottt 2012 ... Yes cooveennnn. Yes coovevnunen. Yes coovvnnnen. Likely viable.
(Page Springs and Bubbling Ponds State Fish Hatcheries) .......
SPriNG Creek (AZ) ..ooueeiieeeiee ettt e 1986 ............. Yes covvevnnnen. Yes covvevnnnen. Yes .coovvevnnnen. Likely not via-
ble.
Sycamore Creek (Yavapai/Coconino Co., AZ) .......cccccemvevrveennns 1954 ... Yes covieennnen. Possible ....... Yes oo, Likely extir-
pated.
Upper Santa Cruz River/San Rafael Valley (AZ) ........ccovveeneen. 2013 ..o Yes wovvveennnn Yes .vvvvennnn Yes wvvvvennnn Likely viable.
Redrock Canyon (AZ) ........cccoeeoeiieieenieieseseesie e 2008 ............. Yes coovvnnen. Yes coveennnen. Yes coovevnnnen. Likely not via-
ble.
Sonoita Cre€K (AZ) ....ooceeieieiieeieeee e 2013 ...t Yes covvee