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al. The tree swallow might have flown into the
teddy bear cholla, possibly being blown by a
gust of wind, or it might have been placed
there by a loggerhead shrike (Lanius ludovican-
us). Given that tree swallows are adept, highly
maneuverable fliers, a swallow flying into the
cholla would be an unusual occurrence. How-
ever, wind is a factor in other bird-object col-
lisions, and the gusty conditions might have
contributed to this incident (Barrios and Rod-
rı́guez, 2004).

A loggerhead shrike might have attempted
to impale the tree swallow on the teddy bear
cholla (Yosef, 1996). Loggerhead shrikes are
regularly observed on the Cabeza Prieta Na-
tional Wildlife Refuge; however, we usually ob-
served them on the valley bottoms rather than
on the ridge tops, and none were observed in
the area at the time this incident occurred.
Whereas birds have been regularly document-
ed prey of loggerhead shrikes, we were unable
to find a citation that documented tree swal-
lows or other swallows being preyed upon by
loggerhead shrikes (Reid and Fulbright, 1981;
Yosef, 1996). The use of vegetation with spines
or thorns by loggerhead shrikes to impale prey
in desert areas is a relatively common occur-
rence, but this is the first report of a tree swal-
low being entangled in a teddy bear cholla
(Reid and Fulbright, 1981; Yosef, 1996).
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ABSTRACT In New Mexico, the tawny-bellied cotton rat (Sigmodon fulviventer) previously was
known only from central and southwestern parts of the state. In central New Mexico, most records
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were from areas of tall grass and marshes associated with the middle Rio Grande valley. In 2003,
we discovered S. fulviventer in grassy and marshy habitats .100 km west of the Rio Grande in west-
central New Mexico. Because past surveys in this region did not report captures of Sigmodon, we
suspect our distributional records represent recent westward expansion of S. fulviventer in the state.

RESUMEN En Nuevo México, la rata algodonera vientre leonado (Sigmodon fulviventer) ha sido
restringida a la región central y suroeste del estado. En el centro de Nuevo México, la mayorı́a
de los registros provenı́an de áreas de pasto alto y vegas asociados a la parte intermedia del valle
rı́o Grande. En 2003, descubrimos S. fulviventer en pastizales y hábitats pantanosos a .100 km al
oeste del rı́o Grande en el centro-oeste de Nuevo México. Debido a que monitoreos previos en
esa zona no revelaron capturas de Sigmodon, sospechamos que nuestros registros de distribución
representan una expansión reciente de S. fulviventer al oeste del estado.

TABLE 1—Body mass (g) and reproductive condi-
tion of new specimens of Sigmodon fulviventer from
west-central New Mexico. For males, measurements
(mm) represent the greatest length and width of
one testis. For females, measurements refer to
crown-to-rump length of the largest fetus or to the
diameter of the largest uterine swelling containing
an embryo. NR 5 not recorded.

Date
captured

Body
mass

Repro-
ductive
status

Size of testes
or number of

embryos or fetuses

Males

21 July
24 July
31 July
31 July
19 August

118
115
125
123
37.5

scrotal
scrotal
scrotal
scrotal
juvenile

16 3 10
18 3 11
15 3 8
17 3 9
7 3 4

Females

21 July
21 July
24 July
31 July
31 July

118
84

NR
117
19.5

pregnant
adult
pregnant
pregnant
juvenile

5 fetuses (28 mm)
no embryos
6 fetuses (32 mm)
4 fetuses (42 mm)
no embryos

31 July
19 August

99
98

pregnant
lactating

6 embryos (6 mm)
no embryos

The tawny-bellied cotton rat (Sigmodon ful-
viventer) occurs from central Mexico north to
southeastern Arizona and central and south-
western New Mexico (Hall, 1981). Sigmodon ful-
viventer generally inhabits grasslands through-
out its range (Baker and Shump, 1978; Shump,
1999). In New Mexico, the distribution of S.
fulviventer is disjunct; it inhabits well-developed
grasslands in the southwest and tall grass and
marshy situations along the Rio Grande valley
in central parts of the state (Findley et al.,
1975; Cook, 1986).

While conducting mammalian surveys in
west-central New Mexico, we discovered a pop-
ulation of S. fulviventer distant from previously
published records. Thus, we intensified trap-
ping efforts to determine the current distri-
bution of S. fulviventer in the area and to ex-
amine possible routes of dispersal into the re-
gion. Herein we report new localities of S. ful-
viventer in west-central New Mexico, including
evidence that suggests recent westward expan-
sion in its distribution.

In July and August 2003, we set Sherman live
traps to capture S. fulviventer in Cibola and Va-
lencia counties. Our voucher specimens were
deposited in the United States Geological Sur-
vey, Biological Survey Collection at the Muse-
um of Southwestern Biology (MSB), University
of New Mexico, Albuquerque. We also checked
MSB for additional specimens of S. fulviventer
in west-central New Mexico that might have
been deposited since Findley et al. (1975).

In west-central New Mexico, we captured 27
S. fulviventer (including juveniles and repro-
ductively active adults) and kept 12 as voucher
specimens (Table 1). Our captures represent 9
new localities in Cibola County and 2 new lo-
calities in Valencia County (Fig. 1, Appendix
1). Tawny-bellied cotton rats were captured in

marshy habitats, in grassy areas along roadsides
containing moderately dense grass (i.e., some
ground visible), in grassy areas along roadsides
with dense grass (no ground visible), and in
low-lying depressions with dense grass. Heights
of grasses ranged from ,0.25 to 2 m, and some
grassy areas also contained shrubs. Marshy ar-
eas contained rushes 0.25 m in height. At lo-
cations inhabited by S. fulviventer, runways in
grass were obvious and generally measured 55
mm in width. Most sections of runways were
tunnel-like with a grass canopy. Although fresh
feces were not always observed in runways, we
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FIG. 1 Distribution of the tawny-bellied cotton rat
(Sigmodon fulviventer) in New Mexico. Open circles
represent new locality records reported in this study,
and closed circles represent records published in
Findley et al. (1975). Some open circles represent
more than 1 locality. The westernmost open circle
in Cibola County also represents the town of Grants.

mostly captured individuals when floors of run-
ways were clear of debris. Not all runways in
the region were used or constructed by Sigmo-
don; at some sites, we captured western white-
throated woodrats (Neotoma albigula). Runways
used by N. albigula seemed slightly wider be-
cause they usually were not lined with grasses
and they did not contain a cover of plant ma-
terial for most of their length.

Records from Cibola County Nine capture sites
were in the Rio San Jose valley between Grants
and San Fidel (represented by the 5 open cir-
cles in Cibola County, Fig. 1). Capture sites in-
cluded marshy areas, roadsides with dense
grasses, and low-lying depressions with dense
grasses. The most common grasses were alkali
sacaton (Sporobolus airoides) and saltgrass (Dis-
tichlis spicata). We also trapped and searched
for runways in appropriate habitats along the
Rio San Jose at .10 sites between Grants and
Bluewater (town located 19 km northwest of
Grants). Here we were unable to locate wide
runways, but we set traps in marshy habitats
with narrow runways (25 mm in width). At
these sites, we only captured deer mice (Pero-

myscus maniculatus) and Mogollon voles (Micro-
tus mogollonensis). We also searched grassy road-
side right-of-ways on New Mexico Highway 53
south of Grants. Because only narrow runways
were observed, we did not set traps.

Records from Valencia County Two capture
sites were in Valencia County. Our easternmost
capture site was about 13.5 km west of the Rio
Grande on a plateau that separates the Rio
Grande and Rio Puerco valleys (Fig. 1, Appen-
dix 1). The Rio Puerco is a southward flowing
drainage that empties into the Rio Grande in
Socorro County (Fig. 1). Sigmodon fulviventer
was captured in a flat roadside right-of-way
containing moderately dense Wright’s
threeawn (Aristida purpurea var. wrightii) and
four-winged saltbush (Atriplex canescens). Adja-
cent rangeland on either side of the road was
heavily grazed by livestock and contained few
shrubs and sparse grasses. Although grassy and
shrubby drainages were not observed near the
site, railroad tracks, which run into the middle
Rio Grande and Rio Puerco valleys, were ,1
km away from the capture site. We also cap-
tured a N. albigula at this site.

Our other capture site in Valencia County
was near the junction of the Rio San Jose and
Rio Puerco. The Rio San Jose valley continues
eastward from Grants and then southeastward
until it reaches the Rio Puerco. Here we cap-
tured individuals in dense grasses and scat-
tered shrubs along a roadside right-of-way on
New Mexico Highway 6.

Records of S. fulviventer in west-central New
Mexico probably represent recent westward ex-
pansion in distribution, because past mamma-
lian surveys conducted in the region failed to
document any Sigmodon. We are aware of 4
published surveys that were conducted in areas
and habitats that now contain S. fulviventer
(Hooper, 1941; Mohlhenrich, 1961; Gennaro,
1968; Hubbard et al., 1983).

In 1939, Hooper (1941) set traps for 2 nights
in the Rio San Jose valley. This site is near
many of our westernmost localities with cap-
tures of S. fulviventer. Along the Rio San Jose,
Hooper reported marshes with dense cattails
and short-grass meadows, but he did not re-
port captures of Sigmodon from the area. From
1957 to 1959, Mohlhenrich (1961) searched
for cotton rats across New Mexico. He trapped
at 6 locations (presumably grassy habitats) west
of the Rio Grande valley in Bernalillo, Valen-



276 vol. 50, no. 2The Southwestern Naturalist

cia, and (what is now) eastern Cibola counties.
These sites likely were the same or at least near
our sites in Valencia County. Mohlhenrich did
not capture any Sigmodon at these localities. In
1961 and 1962, Gennaro (1968) trapped at 100
localities in central New Mexico, including
.10 locations west of the middle Rio Grande
valley. Many of these sites were located near
the Rio Puerco, and one was near the east end
of the Rio San Jose, close to one of our eastern
sites. Gennaro captured no Sigmodon at these
localities in the early 1960s. In 1977 and 1979,
Hubbard et al. (1983) reported that traps were
placed in marshes east of Grants along Inter-
state Highway 40 to capture Microtus pennsyl-
vanicus. These authors did not report any Sig-
modon, but unexpectedly captured Microtus
mexicanus (5M. mogollonensis).

Routes of dispersal of S. fulviventer into west-
central New Mexico probably were influenced
by presence of hispid cotton rats (Sigmodon his-
pidus) and availability of suitable habitat. Sig-
modon fulviventer originally was known from
Bernardo (Gardner, 1948), just north of where
the Rio Puerco meets the Rio Grande. How-
ever, Mohlhenrich (1961) reported that only S.
hispidus occurred at Bernardo. Because S. ful-
viventer has not been found to coexist with S.
hispidus in Socorro County and because S. his-
pidus seems to have excluded S. fulviventer from
Socorro County and southern Valencia County
(Mohlhenrich, 1961; Findley et al., 1975), pop-
ulations of S. fulviventer probably did not exist
along the lower Rio Puerco valley for individ-
uals to expand northward into west-central
New Mexico. Instead, we hypothesize that S.
fulviventer dispersed westward from the middle
Rio Grande valley by following grassy habitats
along railroad waysides, roadside ditches, road-
side right-of-ways, and low-lying depressions.
Once S. fulviventer dispersed out of the middle
Rio Grande valley, it probably encountered
grassy habitats associated with the Rio Puerco
valley. From these grassy habitats, S. fulviventer
likely colonized the many lush and grassy hab-
itats in the Rio San Jose valley.

At one of our trapping sites near the Rio
Puerco on New Mexico Highway 6 in Valencia
County (34848.4859N, 107801.4219W), we
trapped a low-lying railroad wayside containing
dense shrubs and grasses, including alkali sac-
aton. At this site, we observed grass clippings
but no obvious runways as previously observed

at all other sites with S. fulviventer. The follow-
ing morning, we captured 2 S. hispidus (MSB
124262, MSB 124263), which represent the
northernmost record of S. hispidus in central
New Mexico (Findley et al., 1975). The nearest
published record of S. hispidus is 24 km to the
south at Pato Arroyo, which runs into the Rio
Puerco (Mohlhenrich, 1961). Our record of S.
hispidus suggests that it too is expanding north-
ward, as it has along the Rio Grande in the past
(see Mohlhenrich, 1961).

Distributions of mammals fluctuate over
time, with many shifts being associated with
changes in habitat, climate, or both (e.g.,
Humphrey, 1974; Frey, 1992; Hafner and Shus-
ter, 1996; Benedict et al., 2000; Geluso, 2004).
The occurrence of S. fulviventer in west-central
New Mexico probably is another example of a
distributional shift related to a change in hab-
itat, climate, or both, and is not an example of
populations that have gone undetected due to
lack of surveys. Mohlhenrich (1961) reported
that temperature and growing season are im-
portant factors limiting the distribution of cot-
ton rats in New Mexico. Indices of climate
change, especially in recent decades, suggest
warmer temperatures and greater amounts of
precipitation in parts of the southwestern Unit-
ed States (Karl et al., 1996). Detailed exami-
nation of climatic patterns (e.g., Brown et al.,
1997) in west-central parts of New Mexico
might further elucidate westward expansion of
S. fulviventer. Our records of this species rep-
resent a 108-km westward expansion into west-
central New Mexico, and our study demon-
strates the importance of past mammalian sur-
veys to help delineate shifting distributional
patterns.
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APPENDIX 1 New records of the tawny-bellied cot-
ton rat (Sigmodon fulviventer) in west-central New
Mexico. Number of individuals captured and their
reproductive status and age are given in parentheses.
All museum specimens are deposited in the United
States Geological Survey, Biological Survey Collec-
tion housed at the Museum of Southwestern Biology
(MSB), University of New Mexico, Albuquerque.

CIBOLA COUNTY: Grants, 0.1 mi. WSW intersec-
tion Santa Fe Avenue and Roberta Road, E0242212,
N3891204 (1 adult male, MSB 124256; 1 adult fe-
male; 1 pregnant female, MSB 124255; 2 juvenile
females); El Malpais National Monument, 0.5 mi.
NW of Rancho del Padre Spring, E0242665,
N3889782 (1 pregnant female, MSB 124211; 1 juve-
nile male); El Malpais National Monument, 0.5 mi.
NW of Rancho del Padre Spring, E0242399,
N3889989 (1 adult male, MSB 124213; 1 adult fe-
male, MSB 124214); El Malpais National Monument,
0.5 mi. NW of Rancho del Padre Spring, E0242689,
N3889776 (2 adult males; 3 adult females; 1 juvenile
female); El Malpais National Monument, 0.5 mi. NW
of Rancho del Padre Spring, E0242811, N3889753
(1 adult female); El Malpais National Monument,
0.5 mi. NW of Rancho del Padre Spring, E0242673,
N3889765 (1 adult male); El Malpais National Mon-
ument, near Rancho del Padre Spring, E0242959,
N3889075 (1 adult male); Exit 96 Interstate Highway
40, SW ramp, 35804.3709N, 107839.4589W (1 preg-
nant female, MSB 124260); 1.2 km W Exit 96 Inter-
state Highway 40, New Mexico Highway 124,
35804.2619N, 107840.2329W (1 adult male, MSB
124261).

VALENCIA COUNTY: 14 km SE Exit 126 Inter-
state Highway 40, New Mexico Highway 6,
34853.2299N, 107804.1689W (1 adult male, MSB
124257; 1 pregnant female, MSB 124258; 1 juvenile
female, MSB 124259); 5.8 mi. W Interstate Highway
25, New Mexico Highway 6, 34848.8949N,
106851.7359W (1 adult male; 1 lactating female, MSB
124265; 2 juvenile males, MSB 124264).




