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ABSTRACT

Live- and snap-trapping of grids at five Network Sites on the northern
Great Plains (Osage, Cottonwood, Dickinson, Bridger, and Bison) provide the
basis for estimates of small mammal standing crop biomass density at one or
two times during the growing season at these sites.

Osage had a high prairie vole {(Microtus ochrogaster) population,
comprising about 90% of the biomass total, in late May to early June.
Biomass density was calculated as 1591.4 g/ha live weight (=0.048 g/m2 dry
weight). Vole numbers declined somewhat over the summer, but still con-
stituted 80 to 85% of the biomass total in late August; biomass density was
estimated as 1121.7 g/ha 1ive weight (=0.034 g/m® dry weight).

Small mammal densities were extremely low in both mid-June and mid-
August at Cottonwood, and no one species was dominant. Biomass density
estimates were 114.8 g/ha live weight (=0.003 g/m2 dry weight) and 181.2
g/ha live weight (=0.005 g/m2 dry weight), respectively.

Densities also were fairly low at Dickinson, with no dominant species;
biomass density in mid-June was estimated as 295.0 g/ha live weight (=0.009
g/m2 dry weight), and in early August as 369.3 g/ha live weight (=0.011 g/m2
dry weight). However, biomass density estimates based on live-trapping an
irregular grid in a small exclosure were much higher because of the presence
in the exclosure of a ground squirrel (Spermophilus tridecemlineatus)
colony. Ground squirrels constituted 75 to 85% of the biomass total, esti-
mated as 2464.0 g/ha live weight (=0.075 g/m2 dry weight) and 976.0 g/ha
live weight (=0.029 g/m2 dry weight) for the first and second periods,

respectively.



Only single mid-season samples were taken at Bridger and Bison. At
the former site, biomass density was moderate to high because of pocket
gophers, which constituted 60 to 90% of the biomass total of 2375.8 g/ha
live weight (=0.071 g/m2 dry weight) on the snap-trapped grid, and 358.1
g/ha live weight (=0.011 g/m2 dry weight) on the live-trapped grid. At
Bison, the montane vole (Microtus montanus) constituted 90% of the biomass

total of 397.4 g/ha live weight (=0.012 g/m2 dry weight).



INTRODUCT ION

The purpose of the studies reported herein was to survey the status of,
and provide estimates of, small mammal populations on second- and third-
order sites in the Comprehensive Network Program of the IBP Grassland Biome
project. In the period May 15 to September 2, 1970, field parties from the
University of Kansas studied and collected mammals on five Comprehensive
Network sites (see Fig. 1) in the northern and central plains as follows:
Osage (two collection periods), Cottonwood (two collection periods),
Dickinson (two collection periods), Bridger (one collection period), and
Bison (one collection period). Details of work accomplished at these sites
in 1970 is reported herein. The composition of field crews varied through-
out the summer, with the following persons involved: E. C. Birney,

A. Cadena, J. R. Choate, R. J. Cing-Mars, H. H. Genoways, R. S. Hoffman,

J. K. Jones, Jr., R. P. Lampe, and R. W. Turner. Mammals collected have
been catalogued in the Museum of Natural History at the University of Kansas.
Some amphibians and reptiles were collected on Comprehensive Network sites,

and also are catalogued in the Museum's collections (Appendix I).

METHODS

Grids
All grids excepting the live-trap grid at Dickinson were squares of
12 x 12 stations (144 total). The interval between each station in the rows
and columns was 15 m, giving the grid an area of 2.76 ha. Each grid
station was semipermanently marked with a wooden stake. Each stake was

numbered with its row and column position.



[ i
o T T T - o s e
ALE /| ‘. ggBISON - ‘
J e e p R
- f O\DAKWMLE
L. B cR{nson .
Y BRIDGER . .
; — = 1
\-‘...‘ '—--,_.___' ; ) H
_ iJ ; LONG P INES -
e = f COTTQNWOOD . _._ . ..
A B 4 T ' o
B HOPLAND i ;
/ ’ ._f T " |
\ —_——
{ \ ! | .
) i 0 PAWNF[[E
o N / '
N ! I u HAY S { L
. I~ I . PRAIRIE
\‘\ R f --------- -—!-J.-—-— P - -
% i 'r‘"--l OSAGE- —
i . i
. PANTEX !
----- : | :
4 r v
“. © i JORNRDA ! R
gl [ R s J N\
i W
; |
First order ;
CAMPANA

(intensive)
@® Sccond orde /

@ Third order

[J Proposed
(O Potential OAXACA
Other North Americag I

Grassland IBP Site .\ J

Fig. 1. |IBP Grassland Biome sites. Underlined sites (_) are reported
herein; sites with dashed underline (___) were studied by Texas
Tech. The Oaxaca and Long Pine sites are not IBP sites, but are
mentioned in connection with species diversity.




At Dickinson the live-trap grid was smaller than the normal grid
because it was placed within a four-acre ungrazed enclosure. The grid
consisted of nine rows and a varying number of columns. Two rows had
eight columns, two had seven columns, two had six columns, two had five

columns, and one had four columns.

Trapping

Two Animal Trap Company Museum Special snap-traps were placed at each
station on the snap-trap grids, and two aluminum Sherman live-traps were
placed at each station on the live-trap grids. A1l traps were prebaited for
five days before they were set to catch animals. Traps were baited with a
mixture of oatmeal and peanut butter. After the prebaiting period, all
traps were set for 10 consecutive days unless rainy weather interfered, in
which instance a night would be skipped. After five nights of trapping, the
traps were shifted one-half the diagonal distance between traps soO that most
traps were located in the centers of the squares of the original grid, in a
minimal effort to randomize trap placement.

Traps were set in the late afternoon (usually between 1700 and 1900)
each day. Snap-traps were checked in the evening about one hour after dark.
Any animals found in them at that time were removed from the traps and the
traps were left unset. Traps that were found to be sprung, but containing
no animals, were reset. Both live- and snap-traps were checked early in the
morning (usually between 0600 and 0700) and all were sprung at that time, to

be reset the same evening again.

Data Types
Four data types were recorded on small mammals from our grids. Examples

of data sheets are included with this report (Appendix II).



Information from the live-trap grids was recorded on a '"Wertebrate--Live
Trapping'' data sheet. Recorded on this sheet was the generic and specific
identity of the animal and its condition in the trap (normal, torpid, escaped,
or dead). All small mammals were marked by toe clipping and the code number
of each recorded. Four toes were used on each foot for clipping, starting
with the right hind foot. The relative age (juvenile, subadult, or adult)
and reproductive condition (females--inactive, cornified, vulva turgid,
or pregnant or lactating; males--non-breeding, questionably breeding, or
breeding) of each specimen was recorded. |If an animal was found to be
molting, the stage of molt was noted. Finally, the grid location where the
specimen was captured was recorded.

On the snap-trap grid a ''snap-trap effort' sheet was used to record
field observations. On this sheet the condition of each trap was noted as
to whether it was unsprung, contained an animal, or sprung and empty.

For each animal from the snap-trap grid and any dead animals from the
live-trap grid, additional information was recorded on two data sheets--
Mammal Collection and Mammal Reproductive. The Mammal Collection sheet
has information on grid location of capture, generic and specific identity,
field collector's number, external measurements, stage of molt, and type of
specimen prepared. Saved from most specimens were ectoparasites, stomachs
for analysis of contents, and eye lenses for use in age determination. On
the Mammal Reproductive sheets, reproductive condition and relative age
were noted as for the live-trapped animals. In addition, for males, the
length and width of the testes and the condition of the epididymis and the

seminal vesicles were noted. The condition of the mammary glands and pubic



symphysis were recorded for females, and, from internal study, the following
information: number and size of embryos, number of embryos being resorbed,
number of old and new scars, number of corpora lutea, presence or absence of
corpora albicantia, and weight of the reproductive tract if it contained

embryos.

Other Censusing Methods

One-mile long flushing transects were walked in an effort to census
jackrabbits at the various sites. However, these proved to be relatively
unsatisfactory inasmuch as jackrabbits were seen only at Cottonwood during
the first collection period.

Attempts to census pocket gophers utilized two methods. At sites where
the gopher populations were low, they were trapped from the grids, using
Macabee gopher traps to ascertain the total number actually present. At
Bridger, where the pocket gopher population was high, trapping was conducted
only on a part of the snap-trap grid and the number of fresh mounds was
counted after a rain on the grid.

For additional discussion of methods used in small mammal sampling, see

French (1971).

Statistical Techniques

The various methods for estimating population size gave fairly con-
cordant results at each site (Fig. 2). WEenever possible, the Jolly
stochastic procedure (Jolly 1965) was used to estimate population size on
the live-trap grid as recommended by French (1971), and the Hansson procedure
(Hansson 1969) was used for the snap-trap grid. However, when the assumptions

of these procedures could not be met and no population estimate could be
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obtained, the Craig-Eberhardt procedure (Eberhardt 1969) was used for live-
trap data, and the Zippin or regression method (Zippin 1956) was used for
snap-trap data.

All weights were adjusted by subtraction of stomach weight and weight
of reproductive tracts of pregnant females from total body weight. To
convert wet body weight to dry body weight, the wet weight was multiplied
by 0.3. The conversion of wet to dry weight is based upon results obtained

by Golley (1960) for Microtus pennsylvanicus.

STUDY AREAS

The Comprehensive Network Sites visited by field teams from the
University of Kansas included Osage, Cottonwood, Dickinson, Bridger, and
Bison; each of these sites is discussed briefly below. Information is
presented on types of grids used, location of grids, vegetation on grids,

and general climate and topography of the area.

Osage

The Osage Site is located on the K. S. Adams Ranch at a place 12 miles
north and five miles east of Shidler, Osage County, Oklahoma. Both live-trap
and snap-trap grids were studied at this site. The live-trap grid was
located in an ungrazed pasture just to the west of the ranch headquarters.
Rows 11 and 12 were located in an area that was cultivated 12 years ago but
has not been worked since; the successional vegetation in this area was
considerably different from the tallgrass on the remainder of the grid,
having a dense, tall growth of forbs. The snap-trap grid was located in the

same pasture, 250 m west of the live-trap grid. However, in winter a fence



is placed along the eastern edge of the snap-trap grid so that cattle may
reach a hay shelter. The grass in this area is somewhat shorter than the
grass on the live-trap grid, probably as a result of this light grazing.

To the north and west of the grids is a road beyond which is moderately
grazed pasture (north) and wheat land (west). About 150 m south of the grids
is a shelter-belt and beyond this about 250 m is a small lake. There
appeared to be little or no slope on the live-trap grid, but on the snap-
trap grid there was a gentle slope to the west and south.

The average January temperature at Osage is 36.9°F and the average July
temperature is 81.8°F. The average annual precipitation is 36.6 inches, with
25.0 inches being received from April to September. However, the summer of
1970 was unusually dry in northeastern Oklahoma.

This area of northeastern Oklahoma is characterized by tallgrass
prairie in uncultivated upland areas and deciduous trees along the canyons
and streams. Common grasses (Risser 1970) in the pasture where the grids
were placed included big bluestem (4ndropogon gerardi), little bluestem
(4. scoparius), switch grass (Pamicum virgatum), Scribner panicum (P.
seribnarianum), side oats grama (Bouteloua curtipendula), blue grama (B.
gracilis), Indian grass (Sorghastrum mutans), tall dropseed (Sporobolus
asper), and fall witchgrass (Leptoloma cognatum). Forbs in the area were
heath aster (dster ericoides), wild indigo (Baptisia leucophaea), dotted

gayfeather (Liatris punctata), and white prairie clover (Petalostemum eandidum) .

Cottonwood
Both grids at the Cottonwood Site were located on the Cottonwood Range

Field Station, which is two miles east of Cottonwood, Jackson County, South



Dakota. Live-trap and snap-trap grids were placed in summer pasture 3,
which has been lightly grazed since 1942.

Both grids were located on north- and south-facing slopes, which sloped
toward thé center of the grids and then drained toward the west. Cottonwood
Creek and a small dam and reservoir were about one-half mile to the northwest
of the grids. The average annual temperature on the station is about 47°F,
with the average daily temperature in January being 32.5°F and in July 90.8°F.
The average annual rainfall at the station is 15.22 inches, with May (2.78
inches) and June (2.99 inches) being the wettest months.

Under good range conditions, the vegetation of the field station is
dominated by midgrasses, especially western wheatgrass (dgropyron smithii)
and green needlegrass (Stipa viridula) with an understory of shortgrasses,
mainly consisting of blue grama (Bouteloua gracilis) and buffalo grass
(Buchloe dactyloides). Several forbs are conspicuous during the early part
of the year. For additional information on plants of the Cottonwood Site,

see Lewis (1970).

Dickinson

The Dickinson Site is located on the Dickinson Experiment Station, which
is one mile north and one mile west of Dickinson, Stark County, North Dakota.
A snap-trap grid and, although this is a third-order site, a partial live-trap
grid, were studied at Dickinson. The irregularly-shaped, 1.1 ha live-trap
grid was placed in an enclosure that has not been grazed since 1961, and
represented the only ungrazed area available to us on the site. The snap-
trap grid was in a pasture that had been heavily grazed in late autumn each

year.
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The entire site is located on a gentle ridge oriented northwest-southeast,
with two small prominences (one at the northwest end of the site and the
other near the center) that rise 50 to 100 ft above the remainder of the
ridge. Much of the slope has angles of approximately 5 to 15°. The live-
trap grid was located in the saddle between the prominences, with a part
of the grid on the northeast face of the slope and the other part on the
southwest slope. The snap-trap grid was located on the ridge to the south-
east of the central prominence. This grid had about two-thirds of the traps
on the northeast slope and the remainder on the southwest slope.

The average annual temperature at Dickinson is 40.7°F, with the average
temperature in January being 11.0°F and in July 69.0°F. The average annual
precipitation is 15.5 inches. June (average precipitation of 3.5 inches) is
the wettest month of the year; May (2.2 inches) and July (2.2 inches) also
receive relatively large amounts of precipitation. December (average
precipitation of 0.4 inch) is the driest month of the year.

The grassland vegetation of the site is fairly typical of northern
plains mixed grass prairie (see Whitman 1970). The grassland type has been
designated as needle and thread/blue grama/sedge type. Principal grasses
and sedges that composed 80% of the total cover are needle and thread (stipa
domata), blue grama (Bouteloua gracilis), western wheatgrass (4gropyron
emithii), threadleaf sedge (Carex filifolia), and needleleaf sedge (Carex
eleocharis). Important secondary grasses, making up about 15% of the total
cover, are prairie June grass (Koeleria cristata), green needlegrass (Stipa
viridula), plains reed grass (Calamagrostris montanensis), prairie sand reed
(Calamovilfa longifolia), and Sandberg bluegrass (Poa secunda). Numerous

species of broad-leaf plants account for about 5% of the total cover. On
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three sides of the site are cultivated fields that are cropped to small grain
or corn. On the south side of the site is the right-of-way for Interstate

94, which is mowed at least once a year.

Bridger

The Bridger Site is located on Bangtail Ridge in the Bridger Mountains
in southwestern Montana. Elevation of the site is about 7600 ft for the
live-trap grid and 7900 ft for the snap-trap grid. The live-trap grid
was located 6.5 miles north and 12 miles east of Bozeman, in Park County,
Montana.

The first nine rows of this grid were placed within an ungrazed
enclosure that is being used for other grassland studies; the last three
rows were located outside of the enclosure. When the grids were set, little
difference was noted between the vegetation inside and outside of the
enclosure; however, the area outside the enclosure was moderately grazed
by sheep during the last five days of the study. The vegetation of the
snap-trap grid, which was located about one mile north of the live-trap
grid, was somewhat similar to the area outside the enclosure on the live-
trap grid, but showed the effects of heavier grazing. The snap-trap grid
was also moderately grazed by sheep during the last part of the study.

The live-trap grid was located on a south-facing slope. The first six
rows of the grid were in a relatively level area, but the last six were
located on a fairly steep slope. The snap-trap grid sloped gently to the
southwest. Mean annual temperature at the Forsyth Ranch (located four miles
north-northwest of the experimental site) is 45.9°F, with a mean annual

minimum of 32.0°F and a maximum of 59.9°F. The average annual precipitation
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is 12.17 inches, with May and June (2.13 and 2.86 inches, respectively)
being the wettest months and December (0.32 inch) the driest.

Collins (1970) has classified the vegetation of the area as mountain
bunchgrass-forb type. Among the common grasses and forbs on the grid were
mountain timothy (Phleum alpinum), spiked wood rush (Luzula spicata), silvery

lupine (Lupinus argenteus), and Northwest cinquefoil (Potentilla gracilis) .

Bison

This site is located on the National Bison Range, which has its head-
quarters near Moiese, Lake County, Montana. The Bison Range is an 18,500~
acre area that supports herds of several large herbivores. Only a snap-trap
grid was studied at this site. The grid was located near the center of the
western edge of the range at a place one mile northeast of Agency, Sanders
County, Montana. The grid site was considered to be lightly grazed.

The grid was located on a steep northwest-facing slope (slope varying
from about 30 to 45°). The mean annual temperature at the Bison Range
headquarters is 45.1°F, with January being the coldest month (23.4°F
average) and July the warmest (66.9°F average). The average annual precip-
itation is 12.74 inches. May and June (1.78 and 1.99 inches, respectively)
are the wettest months of the year and February (0.66 inch) is the driest.

Morris (1970) has classified the grasslands of the National Bison Range
as a Palouse Prairie Grassland. Local vegetation types are strongly
influenced by topography, but on the grid the dominant grass was ldaho
fescue (Festuca idahoensis) and in areas of rock outcrops the forb, balsam

root (Balsamorrhiza sagittata), was abundant.
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RESULTS

Osage

Small mammals collected on the Osage Site during both sampling periods
included the following:

Snap-trap grid: Cryptotis parva, Blarina brevicauda, Spermophilus
tridecemlineatus, Reithrodontomys montanus, Peromyscus leucopus, Peromyscus
maniculatus, Microtus ochrogaster.

Live-trap grid: Blarina brevicauda, Reithrodontomys montanus, Sigmodon
hispidus, Microtus ochrogaster.

Other mammals taken or observed in the general vicinity of the site:
pidelphis marsupialis, Eptesicus fuscus, Lepus californicus, Sy lvilagus
floridanus, Canis latrans, Vulpes vulpes, Procyon lotor, Taxidea taxus.

The prairie vole (Microtus ochrogaster) was the dominant small mammal
on the site in both trapping periods (Fig. 3). Vole density was higher on
the live-trapping grid than on the snap-trapping grid, probably because of
greater plant density on the former. There is evidence (Eadie 1953) that
population densities of voles are directly related to density of the ground-
level vegetation in which they make their characteristic runways. At Osage,
density appears to be most strongly correlated with standing dead plant
biomass, rather than live biomass or total aboveground biomass (Fig. &4
through 6). The extremely low small mammal densities observed in the grazed
pastures to the north of the grids, and the virtual absence of Microtus
there, also may be related to the low density of standing dead plant biomass

in the grazed pasture (Fig. 4).
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Osage, Oklahoma First Period Second Period
Live Snap Live Snap
Mierotus ochrogaster 114 110 89 19
Reithrodontomys montanus 3 2 13 3
Sigmodon hispidus 6 0 2 0
Peromyscus leucopus 0 2 0 0
Peromyscus maniculatus 0 6 0 3
Blarina brevicauda L 5 2° 2
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Fig. 3. Comparison of total population density estimates based on
different estimating techniques, and total numbers of individual
small mammals captured, by species, at 0SAGE.
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The hispid cotton rat (Sigmodon hispidus) is a potentially important
contributer to small mammal standing crop density and biomass at the Osage
Site. However, it finds its optimum habitat in early stages of ecological
succession and on the grids we studied, was restricted to the southern
margins of the live-trap grid in an area of dense forbs resulting from prior
cultivation.

Thirteen-1ined ground squirrels (Spermophilus tridecemlineatus) were
rare at the Osage Site, and plains pocket gophers (Geomys bursarius) were
completely absent in 1970. Both of these species, when common, may be
important contributers to small mammal biomass.

The two species of Peromyscus on the site were restricted to the snap-
trap grid. |In particular, the deer mouse (Peromyscus mantculatus) prefers
more open habitats and was taken on the northeast quadrant of the grid where
vegetation was sparsest, in part as a result of intermittent winter cattle
grazing. The white-footed mouse (Peromyscus leucopus) is typically an
inhabitant of woodland and riparian shrubland. The few individuals observed
on the snap-trap grid may have moved on to it from the shelter belt to the
south. The only small mammals taken in the grazed pastures at Osage were
P. maniculatus and R. montanus; these species prefer open habitats.

Estimates of total numbers of small mammals on both grids, and of
biomass densities are given by species in Tables 1 through 4. The prairie
vole is the major component of biomass density at Osage.

A marked decline in numbers occurred on the snap-trap grid between the
first and second sampling periods and affected most or all of the species.

Inasmuch as a moderate decline also occurred in Microtus and Sigmodon (but
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Table 1. Snap-trap grid--Osage 1 (24 May through 2 June 1970).

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers  for Class Estimate (g) (g/ha)
Hansson-Zippin Hansson-Zippin Hansson-Zippin
Mierotus 112.0
ochrogaster
oo adult 35.0 40.00 1400.0 432.1
subadult 10.0 33,94 339.4 104.8
juvenile 4.0 12,82 51.3 15.8
29 adult 43.0 L2 .45 1825. 563.4
subadult 11.0 31.16 342.8 105.8
juvenile 9.0 12.24 110.2 34.0
Total 4069.1 1255.9
Peromyscus 7.0
maniculatus :
J&* adult 3.0 18.15 54.5 16.8
subadult 2.0 13.90 27.8 8.6
ol undetermined 2.0 14,85 29.7 9,2
Total 112.0 34.6
Peromyscusg 3.0
Leucopus '
44" adult 3.0 27.30 81.9 25.3
Blarina 6.0
breviecauda :
adult L.o 14.63 58.5 18.0
subadult 1.0 14,20 14.2 L. 4
undetermined 1.0 14.80 14,8 4,6
Total 87.5 27.0
Reithrodontomys
3.0
montanus
oo adult 1.0 10.40 10.4 Fud
29 adult 2.0 11.30 22.6 7.0
Total 33.0 10.2

TOTAL 4383.5 1353.0
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Table 2. Snap-trap grid--Osage 2 (23 August through 1 September 1970).

Live Weight (g)

Species Estimate of Average  Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
Zippin Zippin Zippin
Microtus 20.0
ochrogaster
odo" adult 9.0 34,06 306.5 9L4.6
subadult 2.0 29.20 8.4 18.0
99 adult 7.0 33.80 236.6 3.0
juvenile 2.0 12.00 24 .0 7.4
Total 625.5 193.0
Peromyscus 3.0
maniculatus :
00" adult 2.0 17.80 35.6 11.0
9 adult 1.0 17.50 17.5 5.4
Total 53.1 16.4
Retlthrodontomys 3.0
montanus :
S adult T8 6.20 6.2 1.9
subadult 1.0 7.00 7.0 2.2
29 adult 1.0 10.20 10.2 3.1
Total 23.4 7.2
Spermophi lus 1.0
tridecemlineatus '
9 subadult 1.0 £9.70 59.7 18.4
Blarina 2.0
brevicauda '
Q9 adult 2.0 11.60 23.2 7.2
Cryptotis 1.0
parva '
undetermined 1.0 3.00 3.0 0.9

TOTAL 787.9 243 .1
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Table 3. Live-trap grid--Osage 1 (26 May through 5 June 1970).

Live Weight (g)

Species Estimate of Average  Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
Jolly  c-e¥/ soiiy 66  Jelty et
Microtus
ochrogaster 1966 Tt
go” adult 34.0 47.0 40.00 1360.0 1880.0 519.7 580.3
subadult 9.0 12.0 33.94 305.5  407.3 94.3 125.7
juvenile k.o 6.0 12.82 5143 76.9 15.8 23.7
0@ adult Lo.o 56.0 4o 45 1698.0 2377.2 5241 733.7
subadult 10.0 14,0 31.16 311.6 436.2 96.2 134,7
juvenile 9.0 12.0 12.24 110.2 146.9 34.0 43.3
Total 3836.5 5324.5 11841 1643. 4
Sigmodon
hispidus 2
o adult 3.0 160.37 481.1 148.5
subadult 0.0
juvenile 2.0 L6 .89 93.8 29.0
29 adult 1.0 153.17 153.2 47.3
subadult 1.8 88.15 88.2 272
juvenile 1.0 47.70 47.7 14.7
Total 864.0 266.7
Reithrodontomys L0
montanus '
¢ adult 2.0 10.40 20.8 6.4
adult 1.0 11.30 11.3 3.5
subadult 1.0 7.00 7.0 2.2
Total 39.1 12.1
Blarina
brevieauda 40
29 adult L,o 14,63 58,5 18.1
TOTAL L798.1 6286.1 1481.0 1940.3

a/ Craig-Eberhardt estimate.



-22-

Table 4. Live-trap grid--Osage 2 (23 August through 1 September 1970) .

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (qg) (g/ha)
Jolly c-e2/ Jolly -2/ Jolly c-e2/
Mierotus :
ochrogaster 79.0 110
oY adult 34,0 46.0 34,06 1158.0 1566.8  357.h4 483.6
subadult 8.0 12.0 29.20 233.6  350.6 72.:1 108.2
juvenile 0.0
22 adult 29.0 41.¢ 33.80 980.2 1385.8 302.5 L427.7
subadult 0.0
juvenile 8.0 12.0 12.00 96.0 144.0 29.6 Ly 4
Total 2468.8 3447.0  761.6 1064.9
Sigmodon
hispidus 240
J" adult 1.0 160.37 160. 4 49.5
1 153.2 47.3
00 0t 'l e
Total 313.6 96.8
Retthrodontomys
montanus 39.0
JY" adult 15.0 8.50 127.5 39.4
juvenile 3.0 6.40 19.2 5.9
Q9 adult 15.0 10.20 153.0 47.2
juvenile 6.0 6.40 38.4 11.9
Total 338.1 104, 4
Blarina
breviecauda 2.0
o9 adult 2.0 11.60 23.2 7o
TOTAL 3142.7 4121.9 970.0 1273.3
a/

2’ Craig-Eberhardt estimate.
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not Reithrodontomys) populations on the live-trap grid, part of the decline
on the snap-trap grid may be assignable to factors, probably climatic,
affecting both populations. The greater portion of the decline on the snap-
trap grid was, however, probably due to removal of the small mammals by
trapping, and failure of the populations to recover completely during the
nearly three months between sampling periods,

Summary . Our best estimate of the live weight biomass of small mammals
at Osage during the first trapping period is 1591.4 g/ha. Our best estimate
of the biomass of small mammals at Osage during the second trapping period
is 1121.7 g/ha.

Jackrabbit transects. Ten one-mile transects were walked in the
vicinity of the grids during the first collection period, and two were
walked during the second collection period. No jackrabbits were observed
on any of these transects. One Lepus californicus was observed along the
road approximately three miles west of the grids on the evening of 25 May
1970. A specimen of Sylvilagus floridanus was obtained just across the road

to the west of the snap-trap grid during the first collection periocd.

Cot tonwood

Small mammals collected on the Cottonwood Site during both sampling
periods include the following:

Snap-trap grid: Spermophilus tridecemlineatus, Thomomys talpoides,
Reithrodontomys montanus, Peromyscus leucopus, Peromyscus maniculatus.

Live-trap grid: OSpermophilus tridecemlineatus, Peromyscus leucopus,

Peromyscus maniculatus, Microtus ochrogaster.
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0ff-grid collections: GSorex cinereus, Spermophilus tridecemlineatus,
Thomomys talpoides, Reithrodontomys megalotis, Reithrodontomys montanus,
Peromyscus leucopus, Peromyscus maniculatus, Microtus ochrogaster, Microtus
pennsylvanicus.

Other mammals taken or obtained in the general vicinity of the site:
Myotis leibii, Eptesicus fuscus, Lepus townsendii, Cynomys ludovicianus,
Ondatra azibethicus, Mus musculus, Ervethizon dorsatum, Vulpes vulpes, Procyon
Lotor, Mephitis mephitie, Mustela frenata, Taxidea taxrus, Odocoileus hemionus.

The most striking feature of small mammal populations at the Cottonwood
Site in 1970 was their extremely low densities (Fig. 7). The dominant species
on both grids was the deer mouse (Peromyscus maniculatus), but densities
ranged from only about 0.25 to 1.0/ha in the spring sample, to about 1.0
to 2.5/ha in the late summer sample. Prairie voles (Microtus ochrogaster)
were captured only on the live-trap grid, and were scarce there, but vole
sign in the form of old runways was present in local areas on both grids.
0ff-grid collections verified the fact that small mammal populations were
at low levels in the vicinity of Cottonwood, and that Microtus, in particular,
had been more abundant in the recent past, probably in the autumn of 1969.

The well-drained grassland of the grids did not provide suitable habitat
for either the meadow vole (Microtus pennsylvanicus) or western harvest
mouse (Reithrodontomys megalotis). In contrast to their congeners (M.
ochrogaster, R. montanus), these species are restricted to mesic swale vege-
tation, and were taken in off-grid trapping of these habitats, although their
numbers appeared to be low also.

As was true at Osage, thirteen-1ined ground squirrels (Spermophilus

tridecemlineatus) were only transient on the grids and rare in the general
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Cottonwood, South Dakota First Period Second Period
Live Snap Live Snap

Peromyscus maniculatus
Peromyscus leucopus

Mierotus ochrogaster
Reithrodontomys montanus
Spermophilus tridecemlineatus
Thomomys talpoides
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Fig. 7. Comparison of total population density estimates based on
different estimating techniques, and total number of individual
small mammals captured, by species, at COTTONWOOD.
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area. This was also true of the northern pocket gopher (Thomomys talpoides) ;
only one individual was resident on the snap-trap grid, and active gopher
burrows were rare on the Cottonwood Site as a whole.

Estimates of total numbers of small mammals on both grids and of
biomass densities, are given by species in Tables 5 through 8. The deer
mouse and (on the live-trap grid) also the prairie vole are the principal
contributors to total small mammal biomass.

Normal seasonal increases in populations of these species occurred
between sampling periods and are reflected in the increase in population
estimates for the live-trap grid (Fig. 7). The pattern of removal of
individuals on the snap-trap grid was such that no realistic estimates of
population size could be obtained, but there is no reason to think that the
pattern differed from that found on the live-trap grid.

Summary. Our best estimate of the biomass of small mammals at Cotton-
wood during the first trapping period is 114.8 g/ha. Our best estimate of
the biomass of small mammals at Cottonwood during the second trapping
period is 181.2 g/ha.

Jackrabbit transects. Ten one-mile transects were walked during both
collection periods. Three white-tailed jackrabbits, Lepus townsendii, were
observed on these transects during the first period, giving a value of 0.3
jackrabbits per transect. No jackrabbits were observed on the transects

during the second collection period.

Dickinson
Small mammals collected on the Dickinson Site during both sampling

periods included the following:
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Table 5. Snap-trap grid--Cottonwood 1 (13 June through 22 June 1970).

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
Zippin Zippin Zippin
Peromyscus 6
: .0
maniculatus
g adult 2.0 19.65 39.3 12.1
subadult 2.0 14,25 28.5 8.8
9@ adult 1.0 21.60 21.6 6.7
subadult 1.0 13.50 13.5 4,2
Total 102.9 31.8
Peromyscus 2.0
Leucopus
dG" subadult 1.0 16.10 16.1 5.0
29 adult 1.0 17.40 17.4 5.3
Total 33.5 10.3
Spermophilus 2.0
tridecemlineatus :
dd" adult 2.0 177.20 354 . 4 109. 4
Thomomys 1.0
talpoides )
&9’ subadult 1.0 60.80 60.8 18.8
Revthrodondomys 1.0
montanus '
dd" adult 1.0 9.70 9.7 3.0

TOTAL 561.3 173.3
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Table 6. Snap-trap grid--Cottonwood 2 (13 August through 22 August 1970) .

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers  for Class Estimate (g) (g/ha)
Zippin Zippin Zippin
Feromyscus 5.0
maniculatus :
dd' adult 1.0 20.20 20.2 6.2
juvenile 1.0 7.60 7.6 2.4
29 subadult 1.0 19.20 19.2 5.9
juvenile 2.0 7.50 15.0 4.6
TOTAL 62.0 19.1
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Table 7. Live-trap grid--Cottonwood 1 (14 June through 23 June 1970).

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
c-e2/ c-e2/ c-e2/
Microtus 3.0
ochrogaster :
d'd" subadult 1.0 33.94 33.9 10.5
29 adult 2.0 L4 .80 89.6 27.6
Total 123.5 38.1
Peromyscus 2.0
mantculatus )
d'g" subadult 2.0 14.73 29.5 9.1
Peromyscus
7 1.0
eucopus
d'd adult 1.0 29.29 29.3 9.0
TOTAL 182.3 56.2
a/

Craig-Eberhardt estimate.
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Table 8. Live-trap grid--Cottonwood 2 (14 August through 23 August 1970) .

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
c-e2/ c-e2/ c-e2/
Peromyscus
maniculatus 12.0
84 adult 5.0 21.80 109.0 33.6
subadult 1.0 20.20 20.2 6.2
29 adult 2.0 20.75 41.5 12.8
subadult 2.0 19.20 38.4 11.9
juvenile 2.0 7.50 15.0 4.6
Total 224 .1 69.1
Mierotus 6.0
ochrogaster '
g adult 2.0 32.73 65.5 30,2
subadult 2.0 29.20 58.4 18.0
Q9 subadult 2.0 31.16 62.3 19.2
Total 186.2 57.4
Spermophilus 1.0
tridecemlineatus ’
44" adult 1.0 177.20 i 54.7
TOTAL 587.5 181.2

2 Craig-Eberhardt estimate.
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Snap-trap grid: Spermophilus tridecemlineatus, Thomomys talpoides,
Perognathus fasciatus, Peromyscus manteulatus, Onychomys leucogaster,
Microtus pennsylvanicus, Zapus hudsonius.

Live-trap grid: Spermophilus tridecemlineatus, Perognathus fasctatus,
Peromyscus maniculatus, Onychomys leucogaster, Microtus pennsylvanicus.

0ff-grid collections: Lepus townsendit, Spermophilus tridecemlineatus,
Thomomys talpoides, Perognathus fasciatus, Peromyscus maniculatus, Microtus
pennsylvanicus.

Other mammals taken or observed in the general vicinity of the site:
Sorex cinereus, Lagurus curtatus, Vulpes vulpes, Mustela frenata,

Mephitis mephitis.

As was true at Cottonwood, the deer mouse (Peromyscus maniculatus)
dominated the catch at the Dickinson Site, with a species of vole (Mierotus)
also important (Fig. 8). However, on the Dickinson Site only the meadow
vole (M. permnsylvanicus) was found; moreover, no M. ochrogaster populations
were located in off-grid trapping operations. Given the nature of the
habitats on the grids (upland grassland), one would have expected the
prairie vole (M. ochrogaster), as was true at Cottonwood. On the other
hand, in the absence of M. ochrogaster, M. pennsylvanicus may occupy a more
xeric grassland habitat (Findley 1954 and Getz 1963). Further study of the
Dickinson Site will be required to determine whether or not the relative
frequencies of the two vole species change from year to year, and whether or
not such change may affect interspecific habitat segregation. Bailey (1926)
long ago noted that the subspecies occupying this portion of North Dakota
(M. p. insperatus) differed from typical pennsylvanicus in utilization of a

more arid habitat.
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Dickinson, North Dakota First Period Second Period
Live*  Snap Live* Snap
Peromyscus manticulatus 7 20 8 15
Spermophilus tridecemlineatus 6 3 7 6
Perognathus fasciatus 2 L 1 2
Microtus pennsylvanicus 15 2 0 5
Onychomys leucogaster 1 1 0 1
Zapus hudsonius 0 0 0 1
Thomomys talpoides 0 0 0 1
31 30 16 31
* Grid size, 1.1 h.
@ Jolly
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Fig. 8. Comparison of total population density estimates based on

different estimating technigues, and total numbers of individual

small mammals captured, by species, at DICKINSON.
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The Dickinson Site was also unique in that it supported a larger popu-
lation of the thirteen-lined ground squirrel o tridecemlineatus) than
did the other sites we investigated. The olive-backed pocket mouse
(Perognathus faseiatug) also occurred at Dickinson, although it was not taken
at Cottonwood, which is also within the species geographic range.

Pocket gophers (Thomomys talpoides) were, as at Cottonwood, rare. No
recent pocket gopher activity was observed on either the live-trap or snap-
trap grids, although some old sign was evident on the live-trap grid.

During the first collection period, one individual of T. talpoides was
trapped near the top of the prominence between the two IBP grids, and another
individual was taken in sandy soil along the road to the north of the grids.
During the second trapping period, one T. talpoides was taken in a grid
snap-trap following a rain; this trap was near the interstate right-of-way.
Also, during the second trapping period, 15 Thomomys talpoides were removed
from a vacant lot of approximately 1.5 ha at the northwestern edge of
Dickinson. We crudely estimated a density of 10 Thomomys per hectare in
disturbed grassland habitat in the vicinity of Dickinson.

Because the live-trap grid at this site was smaller (1.1 as opposed to
3,24 ha) than the standard |BP grid, and because Dickinson is a third-order
site, biomass estimates based on it are not reported here in detail. The
grid was located within an irregularly shaped, ungrazed exclosure of
approximately four acres. Also, toward the end of the second trapping
period, the live-traps were raided on several nights by a long-tailed
weasel, Mustela frenata, which killed and ate the occupants of the traps.

Total numbers of individuals of each species taken and population

estimates based on the live-trapping are shown in Fig. 8.



In the first trapping period at Dickinson, the species composition of
animals taken on the live-trap grid was exactly the same as that taken on
the snap-trap grid. One point of interest is that the population of Mierotus
pennsylvanicus was relatively high on the live-trap grid at the beginning of
the trapping period, and thereafter, it declined until no more Microtus were
taken on the ninth and tenth days of trapping (22 and 23 June). No Microtus
pennsylvanicus were taken until the eighth day (23 June) of trapping on the

snap-trap grid when the only two individuals were caught.

In the second trapping period at Dickinson, four species of small
rodents were taken on the snap-trap grid that were not recorded from the
live-trap grid. Species trapped on the snap-trap grid, but not on the
live-trap grid, were Microtus pennsy lvanicus (five specimens taken), Thomomys
talpoides (one), Zapus hudsonius (one), and Onychomys leucogaster (one).

Estimates of total numbers of small mammals on the snap-trap grid, and
of biomass densities, are given by species in Tables 9 and 10. Because
of its relatively large body size, S. tridecemlineatus is the greatest single
contributer to small mammal biomass density, with P. maniculatus next. A
relatively high population of ground squirrels was present on the live-trap
grid, and total biomass density was estimated as 2,464 g/ha in the first,
and 975.7 g/ha in the second sampling period.

Seasonal changes are difficult to interpret; little change between
sampling periods was apparent on the snap-trap grid, and the apparent
decrease on the live-trap grid in the second sample may be attributable to
the activities of the trap-robbing weasel (see above).

Summary. Our best estimate of the bjomass of small mammals at Dickinson

during the first trapping period is 295.0 g/ha. Our best estimate of the
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Table 9. Snap-trap grid--Dickinson 1 (16 June through 25 June 1970).

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
Zippin Zippin Zippin
Perowyscus 22.0
manteulatus
oo adult 7.0 19.93 139.5 43,1
subadult 5.0 14.45 72.3 22.3
juvenile 4.0 8.25 33.0 10.2
adult 2.0 19.40 . 38.8 12.0
j'Tini]e L.o 8.27 33.1 10.2
I
Total 316.7 97.8
Spermophilus 0
tridecemlineatus )
dd adult 3.0 122.90 368.7 113.8
) adult 1.0 128.20 128.2 39.6
Total L96.9 153.4
Perognathus 8.0
fasciatus :
dd" adult 2.0 12.50 25.0 Fodf
Q9 adult 2.0 9.70 19.4 6.0
subadult 4.0 6.90 27.6 8.5
Total 72.0 22.2
Mierotus 2.0
pennsylvanicus :
dd" adult 1.0 32.90 32.9 10.2
9 subadult 1.0 21.10 21.1 6.5
Total 54.0 16.7
Onychomys 1.0
leucogaster ’
Q9 adult 1.0 16.00 16.0 4.9
TOTAL 955.6 295.0
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Table 10. Snap-trap grid--Dickinson 2 (2 August through 11 August 1970) .

Live Weight {g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
Zippin Zippin Zippin
Percomyscus 17.0
maniculatus '
3d adult 2.0 15.80 31.6 9.7
subadult 11.0 14.87 163.6 50.5
29 adult 1.0 19.00 19.0 5.9
subadult 2.0 17.00 34.0 10.5
juvenile 1.0 8.27 8.3 2.6
Total 256.5 79.2
Spermophilus 8.0
tridecemlineatus '
d'd adult 6.0 87.60 525.6 162.2
9@ subadult 2.0 78.90 78.9 244
Total 604.5 186.6
Microtus
: 5.0
pennsylvanteus
&g adult 3.0 29.80 89.4 27.6
juvenile 1.0 10,50 10.5 3.2
Qg Juvenile 1.0 12.80 12.8 4.0
Total 112.7 34.8
Thomomye 2.0
talpoides :
29 juvenile 2.0 84.40 168.8 52.1
Perognathus 2.0
fasciatus )
adult 1.0 11.40 11.4 3.5
juvenile 1.0 6.00 6.0 1.9
Total 17.4 5.4
Zapus
hudsonius 1.0
Jd¢ subadult 1.0 13.70 13.7 4.2
Onychomys 1.0
leucogaster )
J'd subadult 1.0 22.80 22.8 7.0

TOTAL 1196.4 369.3




biomass of small mammals at Dickinson during the second trapping period is
369.3 g/ha. On the exclosure, where Spermophilus were more abundant, total
biomass was considerably higher.

Jackrabbit transects. Ten one-mile transects were walked in the
vicinity of the grids during the first collection period, but none was
walked during the second period. No jackrabbits were observed on any of the
transects. Three Lepus townsendii were observed in the general area of the
Dickinson Site; one was approximately two miles north of the grids on 11
June 1970, another was found dead on the road one mile north of the grids
on the evening of 18 June 1970, and the third was seen dead on the road just

north of the IBP grids on the morning of 20 June 1970.

Bridger

Small mammals collected on the Bridger Site during the single mid-season
sample there included the following:

Snap-trap grid: Sorex cinereus, Thomomys talpoides, Microtus montanus.

Live-trap grid: Thomomys talpoides, Clethrionomys gapperi, Microtus
montarnus, Zapus princeps.

0ff-grid collections: Thomomys talpoides, Peromyscus manteulatus,
Microtus montanus.

Other mammals taken or observed in the general vicinity of the gite:
Lastonyeteris noctivagans, Lepus americanus, Eutamias amoenus,
Tamiaseiurus hudsonicus, Neotoma cinerea, Ursus americanus.

Small mammal populations of the Bridger Site differed drastically from
those of Osage, Cottonwood, and Dickinson in that they were typical of

montane meadows, rather than of the Great Plains. On the relatively
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undisturbed live-trap grid, the montane vole (Mierotus montanus) was the
dominant species, and northern pocket gophers, while present, were not
common (Fig. 9). |In contrast, on the more heavily grazed and disturbed
snap-trap grid, pocket gophers were much more abundant (Table 11 and 12)5
although montane voles were about as common as on the live-trap grid.

Summary. Our minimal estimate of the biomass of small mammals in
undisturbed grassland at Bridger during the mid-season trapping period is
358.1 g/ha; our best guess is that blomass density was about 800 g/ha.

On more disturbed grassliand, where gopher populations were high, our
minimal estimate is 2375.8 g/ha; our best guess is that biomass density was
about 3000 g/ha.

Jackrabbit transects. No transects were run at this site because
jackrabbits are not known to occur here, and because of the difficult cir-
cumstances involved with operations at the site. Five specimens of
snowshoe hare (Lepus americanus) were collected in forested areas in the
general vicinity of the grids.

Pocket gopher census. Extensive pocket gopher activity was noted on
the snap-trap grid at Bridger. Thirty-nine individuals, many of them
immature, were trapped aboveground in the snap-traps used in the regular
grid census. An attempt was made using Macabee gopher traps to catch all
individuals between rows one and five. This effort resulted in the capture
of 40 specimens. Finally, a fresh mound and plug count was made 48 hours
after a rain. The following are the results of the mound census: number of
mounds between rows 1 and 2, 15; 2 and 3, 16; 3 and 4, 8; 4 and 5, 27; 5 and

6, 43; 6 and 7, 47; 7 and 8, 32; 8 and 9, 40; 9 and 10, 36; 10 and 11, 32;



Bridger, Montana

Microtus montanus
Thomomys talpoides
Clethrionomys gappert
Zapus princeps

Sorex cinereus

Bison, Montana

Microtus montanus
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Fig. 9. Comparison of total population density estimates based on different

estimating techniques, and total number of individual small mammal s
captured, by species, at BRIDGER and BISON.
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Table 11. Snap-trap grid--Bridger (15 July through 26 July 1970).

Live Weight (g)

Species Estimate Average Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
Zippin Zippin Zippin
Thomomys a/
talpoides 120.0=
Jgo" adult 18.0 83.60 1504.8 Lék. b
subadult 24.0 L47.07 1129.7 348.7
juvenile 6.0 43.20 259.2 80.0
9 adult 29.0 69.80 2024 .2 624.7
subadult 37.0 L2 Ly 1570.3 484 .7
juvenile 6.0 34.40 206. 4 63.7
Total 6694 .6 2066.2
Microtus
montanius 49.0
g adult 7.0 39.57 277.0 85.5
subadult 9.0 14.62 131.6 L4o.6
juvenile 10.0 10.48 104.5 32.3
Q9 adult 11.0 30.37 334.1 103.1
subadult 6.0 14.96 89.8 27.7
juvenile 6.0 10.40 62.4 19.3
Total 999. 4 308.5
A 1.0
einereus
99 adult 1.0 3.60 3.6 1.1
TOTAL 7697.6 2375.8
a/

2/ Estimate based upon total number caught plus mound counting census
described by Reid, Hansen, and Ward (1966). This estimate is probably
low and could be as high as 175, with a corresponding biomass density
of 3013.5 g/ha for the gopher population. This in turn would increase
the total small mammal biomass density to 3323.1 g/ha.
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Table 12. Live-trap grid--Bridger (15 June through 26 July 1970).

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Biomass for Class Estimate (g) (g/ha)
-/ c-e2/ c-e2/
Microtus
montanus 43.0
g adult 7.0 39.57 2770 85.5
subadult 8.0 14.62 117.0 36.1
juvenile 9.0 10.48 94.3 29.1
29 adult 9.0 30.37 273.3 84 .4
subadult 5.0 14.96 74.8 23.1
juvenile 5.0 10.40 52.0 16.0
Total 888.4 274.2
Thomomys b/
talpoides 4.0=
oS subadult 1.0 47.07 47.1 14
1) adult 1.0 69.80 69.8 21
subadult 1.0 42 .44 42 .4 13.1
juvenile 1.0 34.40 344 10.6
Total 193.7 59.8
Clethrionomys 2.0
gapperi )
&'d subadult 1.0 21.00 6.5
Q9 subadult 1.0 21.00 6.5
Total 42.0 13.0
s 1.0
princeps
& adult 1.0 36.00 36.0 11.1
TOTAL 1160.1 358.1
a/ . .
B/ Craig-Eberhardt estimate.

Estimate based only on gophers entering live-traps. This estimate is
surely low, and could be as high as 20 to 40 with a corresponding biomass
density of 299.0 to 598.0 g/ha. This in turn would increase the total
small mammal biomass density to 597.3 to 896.3 g/ha.
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11 and 12, 43. Using the conversion of 8.2 signs per pocket gopher (Reid,
Hanson, and Ward 1966) an estimate of 41 gophers remaining on the grid is
obtained. Adding these estimates together, a result of 120 pocket gophers
is obtained for the IBP grid. However, the estimate of only 41 gophers
remaining on the grid appears somewhat low because this many animals were
taken between rows one and five.

1f the mound-count technique is used only for the data available from
between rows one and five, an estimate of eight individuals still remaining
in this area is obtained, giving an overall figure of 48 (not counting those
individuals taken in snap-traps). |If this area is representative of the
remainder of the grid, an estimate of 84 individuals is obtained for the
area from rows 5 to 12. Using these latter estimates plus the 39 individuals
taken in snap-traps, an estimate of 171 pocket gophers living on the grid is

obtained.

Bison

Small mammals collected on the Bison Site during the single mid-season
sample there included the following:

Snap-trap grid: Thomomys talpoides, Microtus montanus.

0ff-grid collection: Peromyscus maniculatus.

Other mammals taken or observed in the general vicinity of the site:
Sorex vagrans, Sylvilagus nuttallii, Microtus pennsylvanicus, Cants latrans,
Taxidea taxus, Mustela erminea.

Herds of several species of large herbivores are maintained on the
National Bison Range: Cervus canadensis, Odocoileus virginianus, Odocoileus

hemionus, Antilocapra americana, Bison bison, Ovis canadensis.



_43_

Because Bison is a third-order site, no live-trap grid was set up there.
As at the Bridger Site, the montane vole (M. montanus) is the principal
species in the undisturbed Palouse grassland of this intermontane valley
area, with 7. talpoides also present (Fig. 9, Table 13).

Several gopher mounds were observed on the snap-trap grid at the
beginning of the trapping period. Trapping with Macabee traps resulted in
the removal of two Thomomys talpoides, after which no fresh pocket gopher
activity was noted on the grid. It is therefore assumed that these gophers
represented the resident population on the grid.

Summary . Our best estimate of the biomass of small mammals at Bison is
397.4 g/ha.

Jackrabbit transects. Six one-mile transects were walked at this site,
but no jackrabbits were observed. Several specimens of the mountain cotton-
tail, Sylvilagus nuttallii, were observed at night along the roads on the

Bison Range.

DISCUSSION AND CONCLUSIONS

Numerical and Biomass Density

A great range of small mammal population densities was encountered at
the various sites, from a maximum which probably approached 3000 g/ha
(disturbed grassland, Bridger) to a minimum of 114.8 g/ha (lightly grazed
grassland, Cottonwood), a 30-fold difference.

High densities were associated with a dominance of a single abundant
species, either pocket gopher (Thomomys), ground squirrel (Spermophilus), or
vole (Microtus). Such high densities occurred on either ungrazed, undisturbed

sites (0Osage, Dickinson), or on grazed, disturbed sites (snap-trap grid,
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Table 13. Snap-trap grid--Bison (27 June through 7 July 1970) .

Live Weight (g)

Species Estimate of Average Total Biomass Biomass Density
Sex-Age Class Total Numbers for Class Estimate (g) (g/ha)
Zippin Zippin Zippin
Mierotus
montanius 550
gd' adult 7.0 28.07 196.5 60.6
subadult 19.0 16.89 320.9 99.0
) adult 12.0 29.29 351.5 108.5
subadult 15.0 16.58 248.7 76.8
juvenile 2.0 13.05 26.1 8.1
Total 1143.7 353.0
Thomomy & 2.0
talpoides ’
8" adult 1.0 85.60 85.6 26.4
99 adult 1.0 58.20 58.2 18.0
Total 143.8 4y 4

TOTAL 1287.5 397.4




_hs-

Bridger) (Table 14). This suggests that annual changes in population density
may greatly influence small mammal standing crop biomass. Vole populations
are known to fluctuate greatly ("cycle'') from year to year in many places
(Hoffman 1958), and there was field evidence (see above) that voles in the
vicinity of Cottonwood, and perhaps Dickinson, had been abundant a short

time earlier; this was also true in southeastern Montana, at a non-|BP site
in Carter County. The high density of voles at Osage may also be interpreted
as a ''cyclic' peak, and the decline observed there between the first and
second sampling periods may continue.

Pocket gophers and thirteen-1ined ground squirrel densities also may
change markedly in the course of several years, in response to vegetational
succession or land use patterns, and it would be unsafe to assume that the
densities observed at the various sites in 1970 are typical and stable.

Regardless of these variables, small mammal standing crop biomass
density on the Comprehensive Network Sites studied probably never exceeded
0.1 g/m2 dry weight, and in most cases was much less (Table 15). This
represents a small proportion, compared to producer biomass at the sites,
although it is of the same order of magnitude as other classes of consumer

organisms in the grasslands.

Effect of Shifting Traps on Capture

In no case did shifting of traps after five days appear to have any
influence on captures. We conclude that shifting traps did not expose any
new animals to capture, probably because the magnitude of the shift in
location was small relative to the daily range of movements of individual

small mammals.
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Table 15. Average small mammal standing crop biomass density by site and

date.
Site feite Wet Weight Dry Weight Dry Ngight
g/ha g/ha g/m

Osage May 24-June 5 1591.4 L77.4 0.048
Osage August 23-September 1 1121.7 336.5 0.034
Cottonwood June 13-June 23 114.8 34.4 0.003
Cottonwood August 14-August 23 181.2 ShL.4 0.005
Dickinson June 16-June 25 295.0 88.5 0.009
Dickinson August 2-August 11 369.3 110.8 0.011
Bridger snap- _ a/

trap grid July 15-July 26 2375.8 712.7 0.071
Bridger live- - a/

trap grid July 15-July 26 358.1= 107.4 0.011
Bison June 27-July 7 397 .4 119.2 0.012

a/

2/ Minimal estimate; see text.
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Effect of Grazing on Small Mammal Populations

Due to manpower and time limitations, it was not possible to sample
both heavily-grazed and lightly-grazed (or ungrazed) treatments at the sites,
and we decided to concentrate on the latter treatment. However, observations
and limited trapping indicate that on most sites small mammal populations
are at much lower densities on grazed areas, compared to ungrazed or lightly-
grazed areas. The only exception to this may occur when grazing results in

vegetational changes that favor pocket gophers or ground squirrels.

Species Diversity

The use of uniform live- and snap-trap grids at the various Comprehensive
Network sites from Jornada, in the south, to Dickinson and Bison in the north,
provided an opportunity to examine latitudinal variation in species diversity
within the Grassland Biome. Species diversity indices were calculated from
the approximation of the Shannon formula proposed by Lloyd, Zar, and Karr
(1968): H' = %(Nlog10N = Znilog10ni), where ¢ = 3.3219, so that the diver-
sity index is expressed in bits per individual. In addition to the
Comprehensive Network Sites, data from two other areas were included. These
include a site in the Long Pine Hills, 5 miles north and 3.5 miles west of
Camp Crook, in Carter County, Montana, and Llano de las Flores, Oaxaca,
Mexico. Both were sampled by IBP-type grid trapping, and the results are
thus comparable to the Comprehensive Network Sites.

A great deal of variation is apparent in the diversity indices calcu-
lated for various live- and snap-trap grids (Fig. 10), but two points may
be made. The first is that diversity indices for grassland small mammals

are low, with a range from zero (one species only) to 2.64 (11 species).
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10. Species diversity indices for small mammal populations at |BP
Grassland Biome Sites (and other sites) plotted against latitude.
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They are similar, however, to those for grassland birds (Tramer 1969).
Secondly, there is no indication of a trend of increasing species diversity
towards lower latitudes, as has often been reported for various groups
(Udvardy 1969). In terms of the correlation between diversity and complex-
ity or spatial heterogeneity of habitat, this is understandable; the
grassland habitat occupied by small mammals is essentially two-d imensional
and of much the same structural complexity regardless of latitude. Additional
attention to species diversity in all of the various groups inhabiting the
Comprehensive Network Sites ought to prove of interest.

The effect of high density of a single species at a site is also of
interest. As noted above, high numerical and biomass densities at Osage,
Bridger, and Dickinson were associated with dominance of a single species
(vole, gopher, ground squirrel). Such single species dominance reduces the

species diversity index for the sample, as shown in Fig. 11.
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Fig. 11. Species diversity indices for small mammal populations at [BP

Grassland Biome sites (and other sites) plotted against total
numbers of small mammals captured at each site. Solid symbols
indicate sites where heteromyid rodents predominated (Pantex
and Jornada).
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APPENDIX I
AMPHIBIANS AND REPTILES COLLECTED ON OR NEAR
IBP GRASSLAND COMPREHENSIVE NETWORK SITES

IN SUMMER 1970

Osage

Rana pipiens (Leopard Frog)

Bufo cognatus (Plains Toad)

Eumeces obsoletus (Sonoran Skink)

Lampropeltis gegulus holbrooki (Speckled King Snake)
Sistrurus catenatus tergeminus (Massasagua)

Sistrurus catenatus tergeminus (Massasagua)

Sistrurus catenatus tergeminus (Massasagua)

Thamnophis sirtalis parietalis (Red-sided Garter Snake)
Terrapene ormata ornata (Ornate Box Turtle)

Terrapene ormata ornata (Ornate Box Turtle)

Cottonwood
Thammophie radix haydeni (Plafns Garter Snake)
Dickinson

Ambystoma tigrinum melanostictum (Tiger Salamander)
Pseudacrie triseriata maculata (Western Striped Frog)
Rana pipiens (Leopard Frog)

Rana pipiens (Leopard Frog)

Rana pipiens (Leopard Frog)

Seaphiopus bombifrons (Plains Spadefoot Toad)
Seaphiopus bombifrons (Plains Spadefoot Toad)
Seaphiopus bombifrons (Plains Spadefoot Toad)

Bison

Ambystoma macrodactylum columbianum (Long-tailed Salamander)
Thamnophis sirtalis parietalie (Red-sided Garter Snake)
Crotalus viridis viridis (Prairie Rattlesnake)

Crotalus viridis viridis (Prairie Rattlesnake)



_55_

APPENDIX II

Field Data Sheets

Live-Trap Data

Small mammal 1live-trapping data were collected in 1970 at the Bridger,
Cottonwood, Dickinson, and Osage Sites. These data are stored as Grassland
Biome data sets A2U1003, A2U1004, A2U1005, and A2U1009. Data were collected

on Form NREL-10. A sample data form and an example of the data follow.
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+++ EXAMPILE OF DATA +++

1 2 3 7 5 e
1234567890123456789012345678931&3&56189&%

& 7 i
"_§23&5675?0123456789012345678%

1005AC 1306701 PEMA 0 1 0001 9 0 01 07
MIPE 3 1 2 6 01 05

PEFA 0 1 0002 3 . 0061 05

MIPE 31 3 0 04 92

MIPE ©0 1 0003 3 064 02

SPTR 0 1 0004 0 0 07 05

41PE 3 1 9 6 0B 04

MIPE 0 1 0010 & 0 08 02

SPTR 0 1 0020 6 D 08 02

PEMA 0 ] 0030 3 9 09 01

CMIPE 2 1 0040 2 0 09 02

MIPE 0 1 0011 3 3 09 02

MIPE 0 1 0912 2 0 09 03

MIPE 0 1 0013 9 3 09 04

100SAC 1406701 PEMA ¢ 3 0001 9 ¢ 01 07
SPTR 0 1 00l4 6 @ 02 01

PEMA 0 30630 3 F 04 01

MIPE 3 3 0010 6 0 08 02

SPTR 0 1 0021 ¢ 0 08 02

MIPE 0 1 0040 2 009 02

MIPE 3 3 0003 6 ' 0 08 04

MIPEF 0 3 0013 3 3 09 04

1005HHG1606701 PEMA 0 3 0001 0 0 07 07
PEMA 0 3 0020 A 0 01 07

SPTR 0 3 0021 3 0 04 07

MIPE 0 3 0013 3 3 02 04

MIPE 0 1 0022 2 0 09 02

1005HHG1 706701 MIPE 0 1 0023 2 0 01 08
PEMA 0 3 0001 3 0 01 07

MIPE 31 2 0 01 06

MIPFE 3 1 2 0 01 06

PEFA 0 3 0002 6 0 01 05

ONLE 0 1 0024 6 0 03 04

MIPE 0 3 0040 1 0 03 05

MIPE 0 3 0013 3 0 04 04

MIPE 0 1 0031 7 0 07 03

SPTR 0 3 0011 13 0 09 04



1U08AC

1005AC

1005AC

1005AC

]UOSAC

1005AC

1806701

1906701

2006701

2losinl

2206701

2306701

PEMA
BEMA
PFMA
MIPE
DFMA
MTiPE
PEMA
PEMA
MIPE
MIPE
SPTR
MIPF
DE WA
MIPE
PEMA
PEMA
PEMA
MIPE
PEMA
MIPE
DEMA
PEMA
PEMA
PEMA
PEMA
PEMA
SPTR
PEMA
PFMA
SPTR
PEMA
PEMA
PEMA
SPTR
PFMA
DEYA
SPTH
SPTR
PEFA

Do Wo oo

T o B o O e [ Pl e i [ - J o

—

2001
0030
0032

¢033
0013
0001
0032
0040
0023
0ozl
0013
0001
0040
O34
0032
0033
0031
ooonil
0040
0n034
0032
0033
0001
0041
0033
0042
0032
0034
0604
0043
0001
0034
0044
0n33
00372
0004
0014
0100

ot
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01
01
03
03
04
08
01
02
03

08
01
U1
01
02
02
04
07
01
01
03
02
o
01
01
02
03
04
04
06
08
01
02
02
03
04
04
06
08

03
07
04
05
05
01

07
04
05
05
05
03
(1
06
01
04
06
02
07
06
01
013
04
07
0z
01
01
0z
01

06
03
0K
07
08
01

01
o/
07
04
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Snap-Trap Grid Data

Small mammal snap-trap grid data were collected in 1370 at the Bison,
Bridger, Cottonwood, Dickinson, and Osage Sites. These data are stored as
Grassland Biome data sets A2U1012, A2U1013, A2U1014, A2U1015, and A2U1013.
Data were collected on Forms NREL-12A, NREL-13, and NREL-14. Samples of

these forms and an example of the data follow.
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+++ FXAMPLF OF DATA +++

1 2 3 4 5 6 7
1234q678Q012345678901234%67890123456789012345678901234567890123456?890123456!8@

1304PWT 1308702 2.76 2300
1304RWT 1308762 2.76 2300
1304RWT130R702 2.70 2300 2
1304RWT 13087027 2.760 2300
1304RWT130R702 2.7 2300
1304RWT 1308702 P, f6 2300
13040WT130R702 2,76 2300
13040RWT1308702 2,75 230U
1304RPWT1308702 2.76 2300
1304RWT1308702 2.76 2300 2
1304RWT1308702 P.76 2300
1304RWT1I3I0R7072 2,76 2300 2
1304RWTI1408707 P2.76 0630 P
1304RWT140R702 2.,/ UbB3U 2
1304RWT1408702 2.76 0630 Pl 2
1304RWT140R7072 P.T6 0630 2
1304RWT1408702 2.76 06730
1304RWT14NRT02 2,76 0630
1304RWT1a0RTHZ 2.1H Ub3) I

J04RWT L40RT02 2,76 1630

L304RWT 1408702 2.76 0630
1304RWT1408702 2.70 0630 22

1304RWT1408702 2.76 0630 2

1304RWT 1408702 2,76 0630 2

1304RPWT140R8702 2.76 2300

1304RWT 14087072 2,76 2300

1304RWT 1408702 2,76 2300 2
1304RWT1408702 2,76 2300 2

1304RWT 1408702 2.76 2300 2

1304RWT140RT702 2. 76 230U

1304RWT1408702 2.76 2300

1304RPWT140HT7UZ2 2.76 2300 2
1304RWT140R702 2,76 2300 2 2 2
1304RPWT 1408702 2,76 2300

1304RWT1408702 2.76 2300

1304RPWT 1408702 2,76 2300

1304RWTIS0RT702 2,76 0830 22 ?
1304RWTIH0ART02 2,76 01830

1304RWT1508702 2.7 0830

1304RPWT1IG08702 2,76 0830 2 2
1304RWT1508702 2,76 0830

13042WT1IGBNRT702 2. 76 0840 2
1304RWT15087/02 2.76 0830 2
1304RPWT1I50K7072 276 08334 ped
1304RWTIS08702 2,76 0830 2

J04RWT1S0R702 2.76 0830 2
1304RWT15NBT02 2.76 083U z
13I04RWT1S0R702 2,70 0830 1

[AVIRAVIRAY]



=il

LR JCTIH0RTI2 2ofn 20530081 2PEMA PICOLASL 139 56 19 L7 20.?100.%11301810E81
14604R JCISURTIE Felt D20R30G081ZPEMA B COIMS 4 090622 1
1304RWT150R7U2 P. 76 233U
1304RWT 1508702 2.76 2330
1304RWT1IS0RTIN2 270 2330
1304RWTISUR702 2.70 23740
1304RWTIS0ARTHA 2,76 23730
1304PWT ISURZOA P, 7n 2330 2
1304RWTI00R702 2. 76 2330
1304BWT1508702 P2.76 2334 2
1304RWT1IS0RTH2 2,76 23130
1304RWTISORINZ? 2,76 2340
1304RWT1IS0N702 2.7/ 2330
1304RWT1H0R702 2.76 2330
1304RWT1608702 2.76 0300
1304PWT 1608702 2.7 0900
1304RWT1608702 2,76 0900
1304RWT1AORTIUZ 2.7 0900
1304RPWT 10K Pl 0900 Ved
1304RWT1R0RT7V2 Pl 090V
1304RWT1608BTU2 2.76 0900 2 2.
1304RWT1608702 2.76 0900 2 2
1304RWT16087072 2.76 (0900 2 2 2 2 ’
1304RWT160RB7LG2 2,76 090U
1304RWT1ARORBT7U2 2,76 U30U P 2 7
TA04RWTIAORTS 2.6 0800 2
L304RWT1608702 2.76 2245
1304RWT1608702 2.76 2245 2 ’
1304RWT1608702 2.76 2245 2 ' 2
1304RWT 1608702 2.7 2245 2 z
1304RWTLIAORTOZ 2,76 2245 e
1304RWT1AVRTOZ P.T6 2245
1304RWT 1608702 2.76 2245
1304RWT1IA0RTUZ 2.76 2245 2
1304RWT1A0BT02 2476 2249
1304RWT1IARORTNZ 2,76 2245
1304RWTI6URINZ P00 2245
1304RWT1IAROBIG2 2. 2245

1304RJC1708702 2.76 0815 1 2 2 2

1304RJC17087072 2.7/6 0815 &

1304RJCIT0R702 2,76 0815 ° 2
1304RJC17087072 2.7/6 0815 2 2 27 2
1304RJC1708702 2.76 U815 g ¢ 27
1304RJC1708702 2.76 DRLS 2 7
1304RJC1708702 2.76 08IS 2 2 2 2
1304RJC1708702 2.76 081> 2 2 2 2 22
1304RJCITORT0?2 2.76 0815 2 22 722 2 z fad
1304RJCITORT0Z P76 ORLS 2 2 2 2 2 2 2

2
1304RJCITURTNZ 2,76 0815 z - 2
1304RJC1IT70RAT702 2,76 0815 2 e 2 Vs
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L204RAWTLI70R702 P.T76 N40R1501012FMA R ICOLRABL 124 52 18 14 4,9101.411301S19¢k21
04RWT1/0B702 2.76 0408150101PEMA RUCOLAR8 21100 00000000 01

1304RPwWT1708702 2.76 2300

1304RWTLT70R7I07 2,76 2300

1304RWTLI7NRT707 2.70 230U

1304RWTI708702 P. b 2300

1304RWTIT08B702 2.76 2300 2

1304RWT1708702 2.76 2300

1304RWT1708702 2.76 2300

1304RWI 1708702 2,76 230U 2

1304RWTITORTIZ Pai6 2300

1304RWTL70RINZ 2.76 2304 2

1304RWT1708702 2.7 2300

1304RWT1708702 2.76 2300

1304RWT1KOBT702 2.75 0OKOU

1304RWT1R0R702 2. 76 0K0O0

1304RWTIHORTIODZ? 2.6 ORNOE

1304RWT1IB0R702 2.70 080U

1304RWT1R08B702 2.76 0800

1304RWT1IHB08702 2,76 0800

1304RWT1808702 2.7b 0800

1304RWTIBORT02 P76 080U Z

1304RWTLIRORT02 2,76 0800 e

1304RWTLIRURBRT(0Z 2,76 0800 7

1304RWT1RVRBT02 2.76 0800

1304RWT1RORT70Z2 2. 7o UBOO
J04RWT1IROAT02 2. 76 2330 1

L304RATIAOHTO? 2.76 2330

1304RWT 1808702 2.76 2330

1304RWT1RUBT702 2.76 2330

1304RWT1808702 2.7 2330

1304RWT1808702 2.76 2330

1304RWT1808702 2.76 2330

1304RWTIRORTO? 2,76 2330

1304RWTIROBTOZ2 2.7 2330

1304RPWTLHORTOZ P. M6 2330

1304RWT 1808702 2.76 2330

1304RWT18087072 2,76 2330

1304RWT1908702 P.76 083U 2

1304RWT1Q0RTNZ 2. 7H DB30

1304RPWT1I90870,2 2,76 0H30

1304RWT190R702 2.76 031U

1304RWT1908702 2.76 0830

1304RWT1908702 2,76 0830 2

1304RWT1908702 2.76 0830 2

1304RWT1908702 2.76 0R30 7

1304RWT1908B702 2.7 0830 2

1304RWT190R7072 2.76 N&I0 22

1304RWT1908702 2.76 0830 2

1304RWT1908702 2,76 0R30 2 2 2

12040WT 1808702 2.70 0623300R01PEMA RICOLIBY1 162 58 17 18 20,9011.711301S19¢E21

I G04RWTIHRORTINZ 2.76 0623300801PFMA 2 JC0OLRY allon 000000GUL 01
304RWTI9NRTOL Pol6 2300

1304RPWT190RT02 P76 230U 2

1304RWT1908702 2.76 2300

1304RWT190N8B702 2,76 2300



-66~-

04RWT 1908702 P.fh 2300
L3NG AT1I90R 02 Poifo 2300 2
1304BWTIO90RT02 2 760 2300
1304RPWT1WORTOZ 2ol 2300
1304RWT1908702 2.76 2300
1304RWT190R7U2 2,76 2300
1304RWT190R702 2.76 2300
13042WT1908702 2.76 2300
1304RWT2008/7u?2 2,76 0830 2 2
13042WT2P00R702 2.76 0830
1304RWT200R702 2.76 0830
1304RWT200RB702 P.76 0830
1304RWT200R702 2.76 0830
1304RWT20NRT702 2. f6 0830
1304RWT200R702 2,76 0830 &2 7 2
1304RWT200R702 2,76 0830
1304RWT200R702 2.76 DR3L
1304RWT20087072 276 083U 2 b
1304RWT2008702 2.76 0830
1304RWT20087072 2,76 0430 ’ l
1304RWT20NRT702 2,76 2245
1304RWT200R8707 2,76 2245 s
1304RWT2008702 2.76 2245
1304RWT2008702 2.76 2245 2 2
1304RWT2008702 2.7b 2245
T304RWT200HTUZ2 P.T6 2245 22
C304RWT200B702 2,76 2245
1304RWT2008702 2.76 2245 2
1304RWT2008702 2.76 2245
1304RWT2008702 2.76 2245
1304RWT2008702 2.76 2245
1304RWTPN0ATUZ 2.76 2245
1304RWT2108702 2.76 0Onlb 2
1304RWT2108702 2.76 0815 Pl
1304RPWT2108702 2.76 0815 c 27
1304RPWT21087072 P.16 DRBIS ¢
1304RWT2108702 2.7/6 NHB1S
1304RWTP10R702 2.7 DK1Y 2
1304RWT2P10RT707 P76 OHIS 2
1304RWTPL0BT02 2.T6 0815 2
1304RWT2108B702 2.76 0815 2 2 2
1304RWT2108702 P.76 0815 2 p
1304RWT2108702 2.76 0815 22 27
1304RWT210R7072 2. 76 0815 2
12040 JCP1I0R702 Pelb DBOAISTIOLIPFMA R JCOL9Y] 122 51 18 13 8.,9011.311301S16k27!
1404RJC2108702 2.76 HKOSISTIOIPEMA K)ICOLIY9 2 2 110 1
1304RWT2108702 2.76 2300
1304RWT2108702 2.76 2300
1304RWT2108702 2,76 2300
1304RWT2108702 2.76 2300 P
1304RWT210RT02 2. 76 2300

N
U
N

™~

n
N ~—



304PWTRPIORTUS 2.0 2400
1304RWT21087072 2,76 2300
1304RWT210R7G2 2,76 2300
1304RWT21087072 2,76 2300 2?
1304RWT2I0RIL? 2ol 2300
1304RPWT2I0RTI0Z2 2.7 23010
1304RWT2108702 2,76 230U
1304RJCP208702 2.76 0800 2
1304RJC2208702 2.76 0800
1304R JC220R702 2.76 0800
13040 JC2208702 2,76 (0800 ’
1304RUCPAORBI0? P, 76 0BND
1304P JCP20R712 2.6 O800

1304RJUC22087C2 2,76 0800 2 2 2 2 2
1304RJC2208702 2.76 080U 2
1304RJC2208R702 2.76 0800 2

1304RJC2P20RT02 2,76 08300

1304RJC220870¢2 P.f6 080U 2 ? P 2

1304RJCP20RBT702 2.6 N800

1304PWT220R702 2.76 2300

1304RWT2208707 2.76 2300 2

1304RWT 2208702 2.76 2300

1304RWTR20R762 2.76 2300 2 2

1304RWTLPORTO? 2,76 2300 2

1304RWT2208702 2.6 2306 72 2 27
J04RWT 2208702 2.76 2300 Pod

1304RWT2208702 2.76 2300 Z’ ’

1304RWT2208702 2.76 2300 ’ ’2 27

1304RWT2208702 2,76 2300 z2 Vet

1304RWT2208702 2,76 2300 7

1304RWT2208B702 2,76 2360 2 22 22 2?

1304RWT2308702 2.76 0700 2

1304RWT2308702 2.76 0700

1304RWT2308707 2.76 0700

1304RWT23NRTU, 2,76 0700 2

1304RWT2308702 2,76 0700 2

1304°WT230K8702 2.6 000

1304RWT2308702 2.76 0700

1304RWT23087072 2.76 0700 Pt Ved

1304RWT2308B702 2.76 0700

1304RWT2408702 2,76 0700 2 |

1304RWT23NKIO2 2.6 0701

1304WT 2308702 2,76 D760

1204RPWT2308702 2,76 100/001003PEMA RwT20733 125 54 18 1R 11,900 0020 1S19EZ21

1404RWT2308702 2.76 1007001003PFMA BWT2073 21100 00000000 02

™
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Miscellaneous Trapping

Small mammal miscellaneous trapping data were collected in 1970 at the
Bridger, Cottonwood, Dickinson, and Osage Sites. These data are stored as
Grassland Biome data sets A2U1023, A2U1024, A2U1025, and A2U1029. Data were

collécted on Forms NREL-12A and NREL-14. An example of the data follows.



1

+++ FXAMPLE

3

-69-

4

OF DATA +++

5

6

7

123456 7890123456789012345678301234567R90123456789012345678901234567890123456/7RG

1209RPL2008701
1209RPL2008701
1209AC 2608701
1209AC 2608701
1209AC 2608701
1209RJC2808701
1209RJC2808701
1209RJC2808701
1209RJC2808701
1209RJC2908701
1205RJC2908701
1209RJ4C2908701
1209RJUC2908701
1209R4C2908701
1209RJC2508701
12068RJC2908701
1209RJC2908701
1209RJC3008701
P09RJC3008701
--09RJC3008701
1209RJC3008701
1409RPL2008B701
1409RPL2008701
1409AC 2608701
14C9AC 2608701
1409AC 2608701
1409R.JC2808701
1409RJC28B08701
1409RJC2808701
1409RJC2808701
1409RJC2908701
1406RJC2908701
1409R JC2908701
1409R JC2908 701
1409RJC2908701
1409RJC2908701
1409RJC2908701
1409RJC2908701
1409RJC3008701
1409RJC3008701
1409RJC300R701
1409RJC3008701

2e76
el
2.76
2.lb
2.76
2.176
2.76
2.16
2.16
?.orb
2.76
2.76
2.76
2.76
Zﬂ?b
2elb
2.76
2476
2.76
2.76
2.76
2.76
2.10
2.70
2.76
2.76
2.6
2elb
2.76
2.76
2.6
2.706
2elb
2.76
P
276
2al6
2.76
2.76
Pe 6
2.706
2476

17000709M10C
17000107MIOC
407301001MINC
10730 Hl [k
1030 BLBR
MIOC

MINC

MTI0C

MINC
709000909MINC
709001211M10C
T09001212M10C
709001210MI0C
709000608M1I0C
709000608MIOC
f09001205M1I0C
709000909MINC
MIDC

MIDC

MIDC

MINC
17000709MI0C
17001107M10C
407301001MI0C
1030 BLBK
1030 BLBR
MINC

MINC

MIOC

MIOC
709000909M10C
705001211M1I0C
709001212M1I0C
709001210MIOC
709000608M1I0C
709000608M10C
709001205MI10C
709000909M10C
MIOC

MTIOC

MINC

MIOC

RPILO0OS934
RPL. 00944
RPI_O1034
RPILOL1OSS
AC 09328
R.IC02045
R.JCO2055
RJCO2065
LJCco207s
P IC0O2084
RJC02094
RIC02104
RJCO2113
AC 09334
AC 09344
AC 09353
aAC 09364
RJC02145
RJC02155
RJCO02165
R.JC02175
RPLOO93
RPILO09%4
RPILLOLO3
RPL.OL1DS
AC 0932
RICOZ204
P ICOZ205
R IC0206
R.JC0207
rRJC0208
RJCO0209
R.ICOZ210
R.ICO211
AC 0933
AC 0934
AC 0935
AC 0936
RICOZ214
RICOZ15
RJCO216
RICO2Y7

129 35
127 33
110 31
102 22
115 18
131 28
153 28
164 32
143 30
132 28
160 32
128 32
135 37
147 32
147 29
141 30
169 33
132 31
151 31
148 31
129 32

19
19
20
12
14
21
20
20
20
19
19
20
21
19
20
19
20
16
18
18
14

12
10
1e

fé

4
8
12
14
13
10
12
10
10
13
12
12
14
14
16
13
10

32,700
32.800

00202900833
00202900833

28,2213,511302900833
11,0000.,811302900833
13.50104511302900833
21.2610.,411302900833
38,0611,011302900833
47,0614,711302900833
31,6611.111302900833

6 8 511
0l200
11100
01100
6 090533
41100
5 61200
3 12 833
31200
61200
31200
31100
31200
31300
61300
31100
61300
& 9 622
61200
31100
1 4 311

26,040 01302900833
34,900 01302900833
23,700 01302900833
26,400 01302900833
35,800 01302900833
30,000 01302900833
32.500 01302900833
34,500 01302900833
27,901 1302900833
44,951 1302900833
37,501 1302900833
23,361 1302900833

2

00000000 02

00000000 62

00000026 03

3

00000000 03

00110021 03

.3

00000000 03

00000012 12

00332233 12

00000010 02

00000022 02

00003311 12

00001200 12

00000000 02

00003300 12

4

00003300 14

00002203 14

4
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