Great Basin Naturalist
Volume 48

Number 4

Article 14

10-31-1988

Rodent weights in modified pinyon-juniper woodlands of
southwestern New Mexico
K. E. Severson
Arizona State University, Tempe

B. J. Hayward
Western New Mexico University, Silver City, New Mexico

Follow this and additional works at: https://scholarsarchive.byu.edu/gbn

Recommended Citation
Severson, K. E. and Hayward, B. J. (1988) "Rodent weights in modified pinyon-juniper woodlands of
southwestern New Mexico," Great Basin Naturalist: Vol. 48 : No. 4 , Article 14.
Available at: https://scholarsarchive.byu.edu/gbn/vol48/iss4/14

This Article is brought to you for free and open access by the Western North American Naturalist Publications at
BYU ScholarsArchive. It has been accepted for inclusion in Great Basin Naturalist by an authorized editor of BYU
ScholarsArchive. For more information, please contact scholarsarchive@byu.edu, ellen_amatangelo@byu.edu.

RODENT WEIGHTS IN MODIFIED PINYON-JUNIPER WOODLANDS
OF SOUTHWESTERN NEW MEXICO
and

K. E. Severson'

B.

J.

Hayward^

—

Changing habitat structure in pinyon (Pintts ediilis)-one-seed juniper (Jiiniperus monosperma) stands
Abstr\CT.
pushing, then piling and burning slash, or (3)
(1) pushing trees down with a bulldozer and leaving them in place, (2)
thinning to a spacing of 6. 1 m and leaving slash did not affect weights of individuals of nine rodent species. Previous
studies have shown that habitat modifications influence kinds of species and numbers of individuals, but changes in
total rodent biomass are a function of sizes of different species occupying different habitats, not changes in weights of
by

individuals.

mammal populachanges resulting from habitat alterations are common. Considering only pinyonjuniper woodlands, for example, small mammal density changes due to overstory
removal have been reported for Utah (Baker
and Frischknecht 1973), Colorado (O'Meara
et al. 1981), Arizona (Turkowski and Reynolds
1970), and New Mexico (Severson 1986a).
Information relative to treatment effects on
small mammal biomass is less common. Grant
et al. (1977, 1982), working on shortgrass

Study Area

Studies reporting small

tion

prairie,

examined

effects of water, nitrogen,

and grazing treatments on small mammal biomass; and Smith and Urness (1984) studied
small mammal biomass and densities on native and altered foothill ranges in Utah. Sullivan (1979) reported weights of individual deer
mice {Peroinijscus maniculatus) from burned
and unburned forest in British Columbia.
Generally, however, studies reporting effects
of habitat treatment on individual weights
are lacking. Such information can provide a
basis for comparing relative condition of indi-

when concan furnish a more

viduals in different habitats and,

sidered with densities,
complete data base for
habitat manipulation on
for energy flow studies

analysis of effects of

biomass distribution
(e.g., predator-prey

relationships).

This paper describes influences of three
pinyon-juniper overstory treatments and untreated control stands on rodent biomass and
mean individual weights 13 to 18 years after
treatment. Effects of these treatments on
rodent densities were reported in an earlier
paper (Severson 1986a).

This study was conducted on the Fort
Bayard Allotment, Gila National Forest, 16
km east of Silver City, New Mexico. Important trees and shrubs are pinyon {Pinus
ediilis), one-seed juniper (Juniperiis monosperma), alhgator juniper (/. deppeana), gray
oak {Quercus grisea), and hairy mountain mahogany (Cercocarpus breviflorus). Abundant
herbaceous species include blue grama
(Boiiteloua gracilis), sideoats

grama {B

.

cuti-

pendula), and globemallow (Sphaeralcea
spp.). Elevation ranges from 1,806 to 2,070 m.
Annual precipitation averages 393 mm, with

55%

falling as rain

from July through Septem-

Mean annual temperature is 12.8 C, with
mean monthly extremes of 3.5 C (January) and

ber.

22.6

C

(July).'

Three pinyon-juniper control treatments
and untreated plots, where trees were not
disturbed, were randomly established in each
of two blocks, one in 1965 and the other in
1970, to determine effects on deer and elk
habitat use. Treatments included thinning
(pinyons and junipers were cut to a minimum
spacing of 6. 1 m and left in place), bulldozing
(all pinyons and junipers were pushed over
and left in place), and bulldozing/piling/l:»urning (all pinyons and junipers were pushed
over and piled with a bulldozer, then burned).
All plots were about 120 ha.
Pinyon-juniper

densities

averaged

359,

664, 52, and 74 stems/ha on the untreated,

thinned, bulldozed/piled/burned, and bull-

dozed onl\
sities

plots, respectively, in 1983.

of other small trees and shrubs that

'R(Kky Mountain Forest and Range Experiment Station. Arizona State University, Tempe. Arizona 85287.
^Department of Natural Science, Western New Mexico University, Silver City, New Mexic-o 88061.

554

Denwere

Severson, Hayward;

October 1988

New Mexico Rodent Weights

not controlled, primarily gray oak and hairy
mountain mahogany, were 834, 481, 302, and
474 stems/ha in each respective treatment

(Severson 1986a). Vegetation of treated areas
more completely described by Short et al.

is

(1977)

and Severson (1986b).

555

were analyzed separately. Only those treatments in which three or more individuals of
each species/sex/age class were trapped were
included in the analysis. Among-years and
between-block differences were tested for
adult male and female white-throated woodrats {Neotoma alhigula and for adult male and
female brush mice (Peromyscus hoylii). None
)

Methods

of these eight tests yielded significant results;

Each plot was divided into six sampling
areas, and a set of two transects was randomly
placed in each. Beginning points of transects
m apart and extended in opposite
directions. Each plot and area were buffered

were 50

by 100- and 35-m zones, respectively, to insure that transects were no closer than 200
and 70 m between plots or between areas,

therefore,

we pooled

blocks and years for

analysis of individual weights.

Multivariate and one-way analyses of variance were conducted using SPSS/PC + (Noru1986a, 1986b). Mean separation was done
using Least Significant Differences method
sis

via

SPSS/PC for individual small mammal
among treatments (from one-way
-I-

weights

respectively. Transects consisted of 17 trapping locations spaced 10 m apart. Each location contained two traps
a standard rat trap
and a museum special. Traps were baited with
a mixture of peanut butter, oatmeal, and an
ant repellent, dimethylphthalate (Anderson
and Ohmart 1977). Traps were run in one
transect within each plot segment in September 1981, the other in September 1982, and

ANOVA) and via Multiple Comparison Proce-

September 1983. Three

< .05) on the thinned (41.4
and bulldozed-only (42.2 kg) treatments.
These two treatments, along with the bull-

—

the

first set

again in

were trapped

each treatment for
four consecutive days; then the traps were
moved to the remaining three transects and
run for the next four consecutive days. Traps
were left set for 24-hour trap sessions and
were checked daily. Captured individuals
transects

in

were tagged, double-wrapped in plastic bags,
frozen, identified, and weighed after each
trapping period. Specimens were weighed in
plastic bags, and bag weights deducted, to
insure that they were not affected by moisture
loss due to freezing.

two-factor

(treatments

within

blocks)

multivariate analysis of variance with years as

repeated measures was used to test the hypothesis that there

,

ANOVA.
Results and Discussion
Total biomass of trapped animals was significantly higher (P

kg)

dozed/piled/burned treatment, supported the
highest numbers (Severson 1986a). Total biomass on the bulldozed/piled/burned treatments (32.3 kg) was significantly lower because the larger rodents, woodrats {Neotoma
spp.), were less abundant than on the other

two treatments. The smaller species that
favored more open habitats, e.g., whitefooted mouse (Peromyscus leucopus), southern grasshopper mouse (Onychomys arenicola), and Ord's kangaroo rat (Dipodomys
ordii),

Analyses

A

dures (developed by R. King, Rocky Mtn.
For. and Range Expt. Sta.
Fort Collins,
Colorado) for total weights from multivariate

were no differences

in total

weights of all small mammals trapped among
treatments or among years. Weights of individuals were analyzed with a one-way analysis
of variance to test the hypothesis that there
were no differences in weights of individuals
within each sex and age class among treatments. Four tests were possible for each species since adults and subadults of each sex

were relatively more abundant on bull-

dozed/piled/burned plots (Severson 1986a).
Untreated areas produced the lowest total
weight (23.5 kg) as well as the fewest animals
(Severson 1986a).
Total weight of all rodents trapped in 1981
was 42.2 kg. It increased to 65.8 kg in 1982 but
decreased to 31.4 in 1983. This trend generally followed total numbers trapped (381, 849,
and 279 individuals in each respective year).
All weights among years differed significantly
(P < .05). The mean weight per individual was
lower in 1982, but this is likely attributed to
proportionately fewer trappings of the larger
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1.

Mean
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individual weights of rodent species by sex and age classes, from four pinyon-juniper control

treatments, Fort Bayard,

New Mexico.

weights

influence

These

New Mexico Rodent Weights
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October 1988

of

individual

results are in general

animals.

agreement with

those of Sullivan (1979).
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Forest and the

M.

and nitrogen treatments
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M
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