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ABSTRACT

Results of the small mammal studies on the Jornada and Pantex Sites of
the Grassland Biome revealed populations of rodents markedly reduced in
1971 from 1970. Biomass estimates of rodents in grams per hectare on the
Jornada in 1971 as compared to 1970 revealed amounts that were 75% less
in the spring, 65% less in summer, and 56% less in the autumn, The rodent
biomass at Pantex was also less (except in autumn) in 1971 than in 1970:
spring, 33% less; summer, B4Z less; and autumn, 26% greater. Lagomorph
populations remained about the same or greater in 1971 than in 1970. Because
a different census technique was used in 1971 than in 1970, data were
difficult to compare. Studies of the impact heteromyid rodents have on the
desert grassland of the Jornada were assayed by excavating and mapping their
burrow systems. An aboveground index of belowground burrow extent was
developed.

Rodents, rabbits, and bats were also collected to obtain weight,
reproductive, food habit, and additlonal demographic data. A total of
300 specimens was taken, representing 19 different species. Considerable
effort was devoted to snap trapping since rodent populations were low.

The extended drought on both study plots, with resultant general
absence of aboveground forage and seeds, may have been the principal factor

in the low population densities of rodents.




INTRODUCTION

Studies of the blodynamics of small mammal populations were continued
on the Pantex and Jornada Sites in the Comprehensive Network Program of the
U.S. IBP Grassland Biome. The design of the small mammal study was set
forth in Technical Report No. 85 (French, 1971). Unless otherwise noted,
studies at Pantex and Jornada were conducted in accordance with this design.
Specific objectives of the studies in 1971 were (i) to estimate population
densities of rodents and lagomorphs using various techniques, (ii) to
convert population density estimates into biomass, (iil) to record reproduc-
tive condition and food habits from sacrificed specimens, and (iv) to
interpret functional impact of certain key species of rodents on areas of
intensive study.

Population estimates were based on four sampling periods (May, June,
August, and November} on both sites. Sampling was conducted concurrently at
both sites to generate comparable data. Demographic data were obtained
from live-trép grid p1ot§ in the same positions as those in 1970 (on a
lightly-grazed condition at the Jornada and on an ungrazed plot at Pantex).
All specimens sacrificed were preserved for future examination and are
housed in the museum at Texas Tech University, Lubbock. Graduate students
who assisted me in the field and laboratory were R, E. Martin, K. G. Matocha,

T. R. Mollhagen, and R. W. Wiley.

MATERIAL AND METHODS
Rodent populations were estimated by live-trapping, marking, and
releasing them on a grid quadrat on each site. These grids were identical

to live-trap grids utilized in the 1970 study (Packard, 1971)}. Each grid
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was identical in size (2.76 ha in area of coverage) and had 12 x 12 trap
stations (14h4 total) with two traps at each station. The trap stations
were located 15 m apart. The same method of marking live-trapped mammals
was employed as in the 1970 studies (toe-clipping, Packard, 1971). AlIl
"information obtained from live-trapped mammals was recorded on data form
NREL-10 as in 1970.
in contrast to the 1970 studies, there was no pre-baiting; and traps

were opened, baited, and checked for a 5-day period. Sherman live traps '
(aluminum 3 inches x 33 inches x 9 inches collapsible) were used on the
 Pantex quadrat, whereas wire-can traps (Fitch, 1950) were employed at the
Jornada Site. The latter type of trap was used at Jornada because of its
higher ratio of catch per trap in sandy soil areas in comparison to the
Sherman live traps {Packard, in press).

Museum Special mousetraps, four-way Victor rattraps, additional
Sherman (galvanized) live traps, and wire-can traps were all employed on
both sites to obtain samples of rodents to be sacrificed for weight, reproduc-
tive, and food habit information. These mammals were collected in various
habitat types on both sites.

Density of lagomorph populations was estimated using the technique
developed by Flinders and Hansen (1971a,b) and Hansson (1969). Census routes
were laid out through habitat comparable to the intensive guadrat plots
insofar as was possible. The routes did not follow any traveled roads (Fig.
1 and Fig. 2). Only Route 1 at the Jornada passed through an area somewhat
dissimilar to the quadrat site. The initial 3 miles of this route traversed
a mesquite {Progopis sp.) sand dune area. Observed jackrabbits and cottontails

were recorded on data form NREL-15 (French, 1971). sSufficient repetitions
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Fig. 1.

Map of Jornada Experimental Range showing location of study plots.
Westernmost plot was live-trap grid.
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were made to permit statistical analysis of data and estimates of density.
Additionally, black-tailed jackrabbits (Lepus califormnicus) and desert
cottontails (Sylvilague auduboni) were collected to obtain weight, reproductive,
and food habit information.

Excavation and mapping of heteromyid rodent burrows (Vorhies and Taylor,
1922) were conducted at the Jornada Site. Data generated from this study
were recorded on data form NREL-16. Attempts were made to save all materials
(seeds, grass leaves, and tubers) found in the burrows. After a number of
burrows were excavated and mapped an aboveground index system was developed.
Essentially, this index assumes that belowground activity in.the form of the
burrow system has relevance to the area disturbed on the surface. These
areas on the surface are readily recognized as they are without appreciable
surface vegetation and are permeated with openings into the burrow system
(Fig. 3). Surface areas were mapped using a walking planimeter which quickly
permits computation of the area of disturbance. The number of burrow systems
‘was counted on the gquadrats (the live-trap plot and the snap-trap plot of
the 1970 studies), and a percentage of area disturbed in these plots was
computed.

Preliminary studies were initiated to study the effect that small
mammals have on the utilization, dispersal, and germination of seeds. These
studies are currently being conducted in the laboratory under simulated
habitat conditions where certain measures of control can be enforced. Recovery
of food caches in burrow systems of heteromyids provided additional information
on seed preference and utilization.

The intent of the sacrifice-trapping program in the 1971 studies was

to provide weight, reproductive, and food habit information but only cursory



Fig., 3. Surface area indicating burrow systems,
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information .on population size and trends. A1l sacrificed mammals were
removed to the field laboratories where they were autopsied, weighed, and
measured. Autopsy data were recorded on data forms NREL-12A and NREL-14 as
in the 1970 study.

Most specimens (85%) were preserved in a 10% solution of formaldehyde
with the remainder being prepared as museum study skins. Stomachs were
removed at the time of autopsy and preserved in 70% alcohol for further
analysis. Pertinent data were recorded on data form NREL-60. All weights

were taken to the nearest 0.1 g on O'Haus Triple Beam Dial-a-gram scales.

METHODS OF ANALYSIS

Estimates of population density were made using several methods. These
permit comparisons since no density-estimator technique is wholly accurate.
The methods of Zibpin {1956, 1958) and Jolly (1965) we}e used to estimate
the density and the variance of the estimate. In addition, the Method B
grouping of Jolly and the minimum number of animals known to be alive on a
trapping day were also used in estimating density.

Density estimates were converted into small mammal biomass estimates,
This was done for each species and for all species together. Body weights
obtained from specimens collected in the kill-trapping program were used in
converting density figures into biomass estimates. Stomach weights were not
subtracted from total body weight. Conversion of wet body weight to dry
body weight followed the procedure of Golley (1960); i.e., wet weight was

multiplied by 0.3.
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STUDY AREAS

Jornada Site

The live-trap study plot was located in pasture no. 9 of the U.S.
Department of Agriculture Jornada Experimental Range, Dona Ana County,
New Mexico. The plot is in the exact position of the 1970 live-trap quadrat
(Packard, 1971). The principal vegetation of the plot was described in that
report. The snap-trap plot was abandoned in the 1971 study except for
analysis of burrow systems of heteromyids., The principal change in
vegetation on the live-trap plot was one of denudation resulting from the
extended drought of 1970-71 coupled with light-grazing pressure. Specimens
collected and sacrificed were obtained largely from pastures no. 2, 4, 5, 8, 9,
and 12. These areas vary somewhat from one another. Pasture no. 4 particularly
has sandy soil and extensive growth of mesquite (Prosopis sp.). Mammals were
also collected from areas peripheral to the Jornada Range (chiefly to the

west and southwest in the Dona Ana Mountains).

Pantex Site

The live-trap study plot was in the same position as that in the 1970
study. The spap-trap plot was abandoned as an intensive study site, but
this and surrounding areas were sampled with snap traps in the 1971 study.
Vegetation on the live-trap plot was less extensive in total ground cover
than in 1970 owing to the extended drought in 1970-71. In Ju}y 1971 marked
increases in precipitation occurred and blue grama (Bouteloua graecilic) and
other grasses and forbs grew rapidly. By August, the third census sampling,
the vegetation had become so luxuriant that it was difficult to locate trap

station stakes (which stand 18 inches to 24 inches high). Thus, the vegetation




_9_

pattern changed markedly from one of sparseness in spring and early summer

to extreme lushness and denseness in the late summer and early winter samples.

RESULTS OF CENSUS SAMPLING

Jornada Site

Ssampling dates were May 18-22, June 22-26, August 16-20, and November
25-29. The following species were collected in the four sampling periods by
(i) live-trapping: Dipodomys ordii, Dipodomye spectabilis, Dipodomys merriami,
Onchomye leucogaster, Spermophilus spilosoma, Neotoma mieropus, Perognathus
fZavus, Perognathus penieillatus, Perognathus apache; and (ii) snap-trapping
and collecting program: Lepus californicus, Sylvilagus auduboni, Dipodomys
ordii, Dipodomys merriami, Dipodomys spectabilis, Spermophilus spilosoma,
Neotoma mieropus, Perognathus penicillatus, Onychomys leucogaster, Antrozous
pallidus, Myotis californicus, Myotis thysanodes, Peromyscus eremicus.

The most abundant rodent species were D. ordii, D. spectabilis, and
8. spilosoma in the areas where black grama (Bouteloua eripoda) was dominant.
D. ordii and N. micropus were most abundant in the mesquite-sandhills

association. (For density estimates on the live-trap grid plot see Table 1).

Pantex Site

Sampling dates were May 18-22, June 23-27, August 16-20, and November
19-23. Species collected in the four sampling perieods by (i) live-trapping:
Peromyscus maniculatus, Reithrodontomys montanus, Perognathus flavescens,
Onychomye leucogaster, Perognathus hispidus, Reithrodontomys megalctis; and
(ii) snap~trapping and collecting program: Peromygcus maniculatus, Onchomys
leucogaster, Reithrodontomys montanuo, Reithrodonmtomys megalotie, Mus musculus,

Sigmodon hispidug, Perognathus flavus, Perognathus flavescens.
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The most notable depafture from the 1970 data in species composition
in 1971 was the near absence of thirteen-lined ground squirrels (Spermophilus
tridecemlineatus). P. maniculatus continued as the most abundant species

(see Table 2 for density estimates on the live-trap grid).

RESULTS OF LAGOMORPH CENSUS

Jornada Site

Estimates of lagomorph populations were made and replicated as follows:
May (5), July (5), August (4), and November (2). The density of black-tailed
jackrabbits (Lepus califormicus) and cottontails (Sylvilagus auduboni) observed
per census was on a per acre basis. This figure was multiplied by the average
weight in grams of jackrabbits and cottontails collected in the census
sampling periods. As a result, biomass estimates were made first on a grams
per acre basis and then were converted to grams per hectare (Tables 3-5).

Considerable variance resulted among individual census runs primarily
as a result of the time of the run. A census conducted early in the morning
or at dusk usually revealed more individuals as a result of their activity
patterns. In spite of this, certain trends were evident. Populations of
jackrabbits declined from spring into early summer, then markedly increased
in the late summer and autumn. This is a result probably of recruitment to
the population (primarily in the summer) as well as increased weight of
individuals in the population resulting from the increase in the standing
live crop of vegetation. As a result of some precipitation in July and
August, additional ;ew vegetation became available as forage and may have

been one of the factors accounting for the increase in weight of the individuals

(Fig. 3).
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Tabie 3. Seasonal estimates of density and biomass of black-tailed
jackrabbits on the Jornada and Pantex Sites.

Density Biomass
Sample Period —_—
no./acre _ gfacre g/ha
Jornada Site
May L0474 108.38 43.89
July .0320 73.39 23.72
August .0701 171.77 69.57
November 0614 150. 34 60.89
Pantex Site
June .0517 118.83 48.12
August .0430 105.20 h2.60
October L0450 110.10 44,59
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Table 4. Seasonal estimates of density and biomass of cottontail rabbits
on the Jornada and Pantex Sites.

Density Biomass
Sample Period _—
no./acre g/acre g/ha
Jornada Site
May L0174 12.38 5.01
July .0151 9.98 4.0k
August .0129 8.50 3.44
November .0081 6.48 2.62
Pantex Site
June .0239 15.77 6.39
August .0210 5.73 2.32
October .0150 11.9 4.82
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Table 5. Seasonal estimates of biomass of lagomorphs (all species combined)
and rodents.

Sample Period

Total Biomass
of Lagomorphs

Lagomorph to
Rodent Biomass

Total Biomass
of Rodents
and Lagomorphs

(g/ha) (%) (g/ha wet wt) '
s
g_b&ﬁf
Jornada Site s o
LAY ] B
May 48.390 0756 695.90 i
SRRl K
June-July 33.76 0384 911.86
Oy
August 73.00 5367 202.50 k
November 63.51 1274 535.01 LB
Pantex Site
June 54.51 .2328 288.61
August hh.92 .2973 196.02 ¢
October 49. 41 .029%4 1730.01 |2
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Pantex Site

Lagomorph populations on this study site responded somewhat differently
to increased precipitation and aboveground growth of vegetation (Fig. 4-5, and
Tabies 3-5). Jackrabbits decreased slightly in biomass throughout the summer:
and showed a slight but not significant increase in the autumn; essentially
the population remained quite static. However, the cottontail population
(Table 4 and Fig. 5) increased notably in the autumn, perhaps in response to
increased primary productivity in late summer.

An analysis of biomass data of the lagomorph populations on the
respective study areas suggests that lagomorphs at Jornada may comprise
as much as 50% of the total small mammal biomass in late summer, but at
other times of the year may be rather insignificant. At Pantex lagomorph
biomass comprised as much as 30% of the total rodent biomass in the summer

(Table G).

POPULATION DYNAMICS AND BIOMASS ASéAY

Jornada Site

Density estimates of rodents in the 1971 studies revealed populations
considerably reduced from those in 1970 (Table 1 and Fig. 6-9). The most
useful density estimator for most species was the Zippin method. Use of
the other methods was limited because the assumptions of the procedures could
not be met by the few numbers of rodents taken. When the density estimators
were applied to all species, certain trends in the populations became evident.
The rodent population in the spring was somewhat reduced from the autumn
of 1970, but increased slight19 in the early summer sample (perhaps as a result

of the recruitment of young to the population on the part of heteromyids and
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Trends in biomass of black-tailed jackrabbits on the Jornada and
Pantex Sites.
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1971, based on the Minimum-Numbers-Known-Alive method of estimation.
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Density estimates of rodents on the live-trap plot, Jornada Site,
1971, based on the Jolly method of estimation. Ranges indicated are
2/SE on either side of the mean.
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the increasing activity of ground squirrels and pocket mice). The late
summer sample produced few animals. This may have resulted from extreme food
shortage and drought (less than 2 inches of precipitation was recorded on
our study plot in a period of 16 months). When we initiated our population
study in April 1970 on the live-trap plot, considerable aboveground herbage
and seeds were availabie. These resources seemed gradually reduced by July
1971. In late July 1971 precipitation began, and approximately 6 inches

was recorded on our plot by late August. This rainfall had a pronounced
effect on the growth of black grama, causing it to set seed. Other species
of grass and forbs grew markedly. When populations were sampled in November
1971, they were still extremely low. Although they were slightly greater in
numbers than the August sample, the differences were not significant. Seem-
ingly, this largely granivorous population of rodents had not had sufficient
time to respond to the increased food supply.

In terms of biomass, Ord's kangaroo rat was the most significant species
uﬁti! November when the spotted ground squirrel and the banner-tailed kangaroo
rat replaced it in importance (see Table 6 for biomass estimates by species).
when all species were considered (Table 7), the greatly reduced biomass by
late summer was evident. The late autumn-early winter sample shows a
significant increase in biomass even though total numbers were not much
greater. This resulted from the increase in ground squirrels and banner-
talled kangaroo rats; both are larger and heavier rodents than Ord's kangaroo
rat. Biomass in 1971 as a percentage of 1970 was as follows: 21% as much In
the spring (or 79% less), 36% in the summer, and 44% In the autumn (all

percentages reflect wet weights in g/ha).




-2h-

££¢ 0Z6 8 L9t 9% n i nil L vuoso]ids snyiydoudads
S gl l 1 1l t gngpg1iotuad snyzpuboasd
£ 8 ! £ 8 L gnapyf snyzouboasd
L I l ayordp snyoubodsd
gt 01 U] a318pboona; sRuoyofus
88 13 T4 L 98 oz L sndoadiu Due3o2y
Sql 00k 4 9l 60z z 122 419 S gl 09% Y s171qp30eds sAucpodlg
0z 95 I FA] L1t z 96€ oot £2 ££€ 9Z6 6L 11pao sRucpodid
oz 95 t up o fAuopodig
{ea1e Apnas/6) {esae Apnis/B) (eose Apnis/b} {eole Apnis/6)
ey /b SSPWO (g uc|ie|ndod ey/b ssewo)g uojie(ndogd ey/b sSewo | g uo|ie|ndog ey/b ssewolg uojlejndog so)09dg
AIQUIAON Isnbny sunp Aey
ey g2 uo eaJe Apnis € Joj seydeds yoes jo ybBiom weud jo Junocwe (€30}
2yl si (Es1e Apnis/6) ssewo|q 3yl 91§ Ppeudor ‘eiep des3-an]| wOJj peIEW|ISS s@|1]suap uo peseq (eys6 pue ewue Apniss/6) sjuapoJ jo ssewo|g "9 3|q°)



_25-.

Table 7. Average small mammal (rodents) standing crop biomass density
by site and date.

Sample Period Y:;h:? ?;;hgg ?;;mEF
Jornada Site
May 647 194.1 .019
June 878.1 263.4 .026
August 129.5 38.8 .004
November 498.5 149.5 .015

R T S o e S N A A M S NN W T M N S R G R S e e SR A SR A S R RS Em Pw R R

Pantex Site

May 392.1 117.6 .012
June 234.1 70.3 .007
August 151.1 ' 4g .3 .004

November _ 1680.6 504.2 .050
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Pantex Site
Population trends on the Pantex Site were similar to those at Jornada.
All density estimators showed a population of rodents in the spring that

was reduced in numbers from the autumn 1970 estimates (Fig. 10-13).

The rodent population became extremely sparse in June as a long-extended
drought persisted (less than 2 inches of precipitation was recorded on our
study plot in the 15-month period where normally 20 inches of rain falls per
annum). There was little aboveground herbage, and a severe food shortage
seemed evident. In July precipitation increased markedly, and by August blue
grama and other grasses and forbs on the area had grown considerably. The
August sample was taken in almost continuous rainfall, and | think this may
have reduced the live-trap catch (although not significantly). The November
sample revealed an increased population (Fig. 10-13) suggesting that this
largely cricetid-herbivorous population was responding to the increased food
supply.

The Zippin method of population density estimation proved to be the
most useful for individual species biomass estimates (Table 8). There was
insufficient data for the other methods to provide estimates in all instances.

The deer mouse (Peromyscus maniculatus) was the most important species
in terms of numbers and biomass. Biomass in 1971 expressed as a percentage
of that in 1970 by seasons was: spring, 67%; summer, 16%; and autumn, 2600%.

The snap-trapping program was conducted primarily to obtain weight,
reproductive, and food habit data. Because rodents were extremely scarce on
both study areas, considerable trapping effort was required to obtain samples.
The results of this program are summarized in Table 9. All lagomorphs were

shot late in the afternoon or early evening.
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Fig. 10.

TRAPPING DAYS

Density estimates of rodents on the live-trap plot, Pantex Site,
1971, based on the Minimum=-Numbers-Known-Alive method of estimation.



- -28-

60
MAY
__ 50F
g NOV
3
>
s 40r
Z
&
&
w 30
=
=
£
|_
= 20+
2
w
a ————0JUN
1O
4
o
[ ] 1 I 1
0 | 2 3 4 5

TRAPPING DAYS

Fig. 11. Denslty estimates of rodents on the live-trap plot, Pantex Site,
1971, based on the Zippin method of estimation.



_. 50
)
-
-
(=
>

5 40
<
&
]

W 30
=
-
£
-

= 20
=
L
O

10

0

Fig. 12.

_29_

MAY
NOV

T~ JuN

] !

a 5

TRAPPING DAYS

Density estimates on the live-trap plot, Pantex Site, 1971,

based on Method B estimation.
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Fig. 13. Density estimates of rodents on ljive-trap plot, Pantex §Itg,
1971, based on the Jolly method of estimation. Ranges indicated
are 2/SE on either side of the mean.
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Table 9. Numbers of animals taken by sacrifice trapping.

Species May June August November
Jornada Sitegf

bipodomys merriami 1 : 5

Dipodomys ordit 25 29 22

Dipodomys spectabilis 5 6

Lepus ealifornicus 2 5

Neotoma micropus ' 1 1

Onychomys leucogaster 2 2

Perognathus penicillatus 2 1

Spermophilus spilosoma 11 23 8

Syvilagus auduboni i 1 6
Totals 47 63 b3 6

_.._-_—-._-----p.-———_—_-_...p——-——---..——--—---___...--—_--._-_-—-__-_——---——--_——_-—

Pantex Site

Mus musculus _ 1 | 5
Onychomys leucogaster 2 2
Perognathus flavescens 1

Perognathus flavus 1

Peromyscus maniculatus 29 9 9 64
Reithrodontomys megalotis 7
Reithrodontomys montanus 2 | 1
Sigmodon hispidus 2
Totals 33 12 9 81
a/

fn July Packard collected on the Jornada to obtain living animals for
seed studies In the laboratory. Certain specimens, including lagomorphs,
were prepared as museum study skins at that time.
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SUMMARY

Population density and biomass of rodents were less on both study sites
in 1971 when compared to 1970, with the exception of the late autumn sample
at Pantex which revealed the greatest biomass on that site since the initiation
of the study. It is thought that an extended drought on both study sites
adversely affected the rodent populations. fncreased precipitation in mid-
to late summer on the Pantex Site resulted in an increase of aboveground
standing crop. This increase seems closely related to the increase in rodent
biomass in late autumn.

Biomass of lagomorphs was approximately 50% that of rodents at the
Jornada Site in the summer and about 30% that of rodent biomass on the
Pantex Site in spring and late summer. At other sampling times, biomass
of lagomorphs was considerably less. An increase in cottontail biomass
on the Pantex Site was detected in the autumn. This may also be a result

of the increase of forage ‘in mid-and late summer on that site.
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APPENDIX I
FIELD DATA

Jornada Small Mammal Live-trapping Data, 1970
Small mammal live-trapping data collected at the Jornada Site in 1970

constitute Grassland Biome data set A2U1008. Data were collected on Form

NREL-10. A copy of the form and an example of the data follow.
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Jornada Small Mammal Snap-trap Gfid Data, 1970

Small mammal shap-trap grid data collected at the Jornada Site in
1970 constitute Grassland Biome.data set A2U1018. Data were collected on
Fofms_NREL—lZA, NREL-13, and NREL-14. Copies of these forms and an

example of the data follow.
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Jornada Small Mammal O0ff-grid Trapping Data, 1970

Small mammal off-grid trapping data collected at the Jornada Site
in 1970 and 1971 constitute Grassland Biome data set A2U1028, Data were
collected on Forms NREL-12A and NREL-14. Copies of these forms and an

example of the data follow.
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Jornada Small Mammal Live~trapping Data, 1971

Small mammal live-trapping data collected at the Jornada Site in

1971 constitute Grassland Biome data set A2U10B8. Data were collected

on Form NREL-10. A copy of this form and an example of the data follow.



B HRASSLANG ‘SioMvE

LS INTERNATIONAL auommm. PROBNAM

FIELD DATA SHEET - VERTEBBATE LWE TRAPNNG

L i
'siel = Slalezlalsle IR E
AEREE miylo :sz m. E |7 jLEcATION] |
F | pare 121l lS 5|8 Il O
3 A DA?E El=l 5 PO B N« f 1 a.f
m = | m F m | ks
m “imp U ps “ _— * ,'"Z"',E
DW m Yr . : Y “:‘I' . . , _- BE
|.’?‘" : f.& ST 6 TR TR 1l . # ik i = Y Ly
DATA TYPE . B LN L k)
01 Aboveground Blomass - ‘ SRR
02 Litter L R y ki : / s
03 Belowground Biomass : : ’ - L B
H) Vertsbrate - Live Trappiag i
Il Vertebrate - Snap Trapping :
12 Verebrate - Collection” ; ki e > FRUa o
20 Avian Flush Census - Ea mnaa
21 Avian Road Count : . I 1 i .
12 Avian Road Count Summary ot g L, s i Bl s T g i 25— I
23 Avian Collection - Internal - B LT P ARS8 e i 5. ;
24 Avian Colection - External 1
25  Avian Collection - Plumage . R e :
30 Invertebrate T e } ] i 3
40 Microbiology - Decomposition ) R i N
41 Microbiology - Nitrogen . e S — . - . F o
42 Microbiology - Biomass D e A by B CRIR, (  ER i
43 Mlcroblq_logy Root D“Qﬂ'lpo!{um . 3 ol f'é 2P 3 WL NGRS N IR N B ‘J iR
44 Microbiology - Resprrﬂwn ' 1. '
SITE FEMALE -
01 Ale 0 Adutt, vilva Inwtlvo
02 Bison I Subaduit, vuvta inactive -
03 Bridger 2 Juvenile, vilva inactive
04 Cottonwood * 3 pdyye, vuiva turgid
05 Dickinson 4 SQM“' vulva turgid
06 Hays 5 Juvenile, vulva turgid
07 Hopiand 6 Adult, vuiva cornified
08 Jornada T Subadult, vulva cornified
09 Osage 8  Juvenile, vuiva cornified
10 Pantex 9 Preg“.ﬂt
i1 Pawnee
CONDITION.
TREATMENT 0 - Normal
: | Ungrazed ! " Escaped
{2 Lightly grazed 1 Torpid
Yo Mederately grazed 3 Dead
4 Heavily grazed - ’
5 Grazed 1969, MOLT
ungrazed 1970 0  No evidence
& : t Past-juvenile
7 2 . Post-subadult
8 3 Adult (vernal)
g 4 At (autumnal)
5  Molt of unknown stage
MALE 6 Undetermined
0 Adutt, non-breeding \
4 Subaduit, non-hreeding .
2 Juvenile, non-breeding -
3 Adult breeding ? MARK
4 Subadult breeding ? g Normal
5 Juvenile breeding 7 | Unmarked
6 Adult bredding 1 Esrtag
7 Subadult breeding 3 Toe Clip
8 Juvenile breeding 4 Ear tag and tog elip
?  Undetermined - 5  Natural amputation

NREL-10 NATURAL REGOURCE ECGLOGY LABORATORY - COLORADD STAtE UNIVERSITY - PHONE 1303} 491-5871 - FORT CaLLING, COLORAOD 8052}
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12345678901234567890133436789012345ﬁ7ﬂ9012305678901?345

1008RLP2206712 2,70 ninr ¢ 3 003 ¢ 3 91 01
1008RLP2206712 2,70 NInr o 3 0101 & 0 02 01
1008RLP2206712 2,70 nloR 0 3 1011 0 0 07 o>
1008RLP2206712 2,70 DIgR o 3 0012 6 3 05 o>
1008RLP2206712 2,70 DInR | ' 0 01 o2
10082, P2206712 2,70 NInR o 3 4030 & 0 05 na
1008RLP2206712 2,70 ninr ¢ 1 0042 3 0r 04
1008RLP2206712 2,70 pigp 01 0043 B -0 09 04
1008RLP2206712 2,70 NIor o 3 0032 6 3 12 05
1008RLP2206712 2,70 PEFL 01 004 ¢ 3 10 05
1008RLP2206712 2,70 ninn 0 3 1101 5 3 04 05
1008RLP2206712 2,70 niop ¢ 3 3104 0 03 na
1008RLP2206712 2,70 nior 0 1 0102 % 0 01 0s
1008RLP2206712 2,70 spgp 1 12 93
1008RLP2206712 2,70 DISP @ 3 3044 ¢ 0 12 1n
1008RLP2206712 2,70 nrnR 0 3 3033 6 0 11 09
1008RLP2206712 2,70 n1ge 0 3 2332 9 0 0> ga
1008RLP2206712 2,70 spgp 0 3 2330 0 0 01 10
1008RLP2206712 2,79 NINR 0 3 3014 & 301 15
1008RLP22067]12 2.70 DIOR ¢ 13 0024 & J os 17
1008RLP2206712 2,70 nIng 0 3 1224 ¢ 3 08 1>
1008PLP2206712 2,70 nInR 1 6 311 1>
1008RLP23067] DIOR 0 3 0101 & 301 01
1008RLP230671 NIOR 0 3 4030 6 3 05 01
1008BRLP23067] PIOR 0 3 2313 & 3172 0y
100RRLP230671 DISP ¢ 3 2312 3 3 09 o1
1008RLP23067) -DISP 0 3 0043 ¢ 3 09 04
1008RLP23067) DINR 0 3 2444 6 3 01 04
1008RLP23067) NIOR 0 3 0032 & 0 12 o7
1008RLP23067) NINR 0 3 0102 & 301 07
1008RLP23067) DISP 0 3 2332 g 3 04 09
1008RLP23067) NISP "0 3 3044 312 11
100RRLP230671 NI 1 _ 1?2 17
100RRLP23067] DIOR 0 3 00P4 & 3 05 1>
1008RLP23067] NINR 0 3 0033 3 072 12
1008RLP23067] PINR 0 1 0103 6 301 1>
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10082 P24067) NIOR 0 3 2444 6 3 01 0«
100RRLP2406T DISP 0 13 2312 ¢ '3 08 ¢s
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IDOHDL9240¢71 : NIOR 0 3 »N13 & 312 g
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1008BRI.P26067]2
100RRLP260KT] 2
100RPL PR6067]12
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Pantex Small Mammal Live-trapping data, 1970
Small mammal live-trapping data collected at the Pantex Site in
1970 constitute Grassland Biome data set A2U100A. Data were collected on

Form NREL-10. A copy of the form and an example of the data follow.
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FIELD DATA SHEET VERTEBRATE:- LIVE TRAPPING et

X
-]
»

x
>

(™

2o |-

NUMBER

$3123dS

| 'mumno:

$3103d54n$

A w
.
4

™
By

WEIGHT

LI0KW

LOCATIG

Al Ean A sl

DATA TYPE

40
41
42
43

44

SITE

ol
02
03

Aboveground anus L

Licter ’

Belowground Biomass

Vertebrate - Live Trappisng "

Vertebrate - Snap Trapping e

Vertebrate - Collectign :

Avian Flush Census
" Avian Road Count
Avian Read Count Summisry
Avian Collection - }atemal
Avian Collection. - External
Avian Collection - Plumage o
Invertebrate
Microbiology - Decomposition . -
Microbiology - Nitrogen - *
Microbiology - Biomass &
Microbiology - Root Decomposition
Microbiology - Respi{iﬁbﬂ\

FEHALE

Adult, vuiva inactive
Subaduit, vuvla inactive
.lunmia, vlvs mactwc
'Adult, vulva turgid

" Subadult, vulva turgid
Juivgnite, vulva turgid
Adylt, vulva cornified

Ale

Bison
Bridger
Cottonwond
Dickinson
Hays
Hopland

Jarnada
Osage
Pantex
Pawnee

Subadult, vulva cornified
Juvenile, vulva cornified
Pra'gﬂam

COHDITIGN

bl B RV N YR Y

TREATMENT 97
Ungrazed |
Lightly grazed
Moderately grazed 3
Heavily grazed
Grazed 1969,
ungrazed 970 ?

2
3\

4
S

LY BN FURY N R

~o 0~ O~

AL
Adult non- breedmg

. Norm3l
Escaped .
Torpid -

. Diead
!'!OLT

No evidence
Pastrjyvenile
Pust—suhadult

Aﬂult {vernat)

‘Adult (autumnal)
Helt of unknowa stage
ﬂndetermmcd

Subaduit, nan-breeding
Juvenile, non-breeding

Adult breeding ?
Subadult breeding ? ]
Juvenile breeding 7 |
Adutt breeding 2
Subadult breeding 3
Juvenile breeding 4

M
Q
|
2
3
4
5
&
1
8
9  Undetermined 5

MARK
~ Normal
-~ Unmarked
Ear tag
- Toe Clip
Ear tag and toe clip

Natu_ral amputation

NREL~1Q

NATURAL RESOURCE ECOLOG

Y LABORATORY - COLORADO STATE UNIVERS|TY - PHONE

{303} 491-5571 - FORT COLL NS, GOLORADE BOSZ] .
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1 2 3 4 5 6
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CPEFLC 0 3 1040 0 98 1o

SYAUU 6 1 1 11

BEFLS 6 2 1002 ] 3] 21>

REMO 0 2 1004 0 L/

ONLF 0 21003 0 0 317

10109LP1305705 .74 PFua N 21100 0 Y o4 o4
' PEFLC 0 3 1400 0 " g9 &

BFMA 4 3 1008 p n 12 1>

PEFLEC N 3 1040 0 5 10

1010PwwWl405705 2474 PEUA D 3 1100 o Y a4
' PEFI.CC 0 3 2000 3 ¢ 4

PEFILC 0 73 130D ] D 1 “

PEFLC 9 3 3000 0 0 1 3

REMO 0 3 4000 0 SR TS

DEFLC ¢ 3 100 o T2 01

BEFLC 0 Y1 100372 N 0 -3 1)

1010RWw1505705 2.74 PEFLC 0 3 0200 ] o2
REMO 0 3 0300 0 Y 1 3

REMO D 3 0400 | g 1 1

PEFILC 0 3 1300 0 1 4

DEFLC 2 T 1000 ] J 3 Kl

PEMA 2 3 1100 0 i 4w

REMO D 3 p0l10 O T B

PEFLLC 0 3 3000 0 9 2 2

PEMA 0 3 1020 ¢ a 3 7

SYAHD 0] - 1r 7

RFEun 01 np=20 o 0 =5 1»

10100WwwW1605705 .74 2Fu 3 3 app2 i} L T |
- BEua 0N 3 1200 o AU B S
QFEMO 3 3 4000 0 ? A

PEMA 0 3 19020 ¢ 5 1 4

PEFL” 0 3 2000 G (3 B~ B

REMO 2 2 1010 ¢ AR I B

RBFun a0 2 1000 0 o1 14

1010RLPY705705 274 OFFIr 0 3 Aqp3 2 ey
lOlanw180570§-9.74 BEFLC 0 3 0004 i} 0 In ]
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Pantex Small Mammal Snap-trap Grid Data, 1970

Smalllmammal snap-trap grid data collected at the Pantex Site in
1370 constitute Grassland Biome data set A2U101A. Data were collected
on Forms NREL-12A, NREL-13, and NREL-1}4, Copies of these forms and an

example of the data follow.
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Pantex Small Mammal 0ff-grid Trapping Data, 1970

Small mammal off-grid trapping data collected at the Pantex Site in
1971 constitute Grassland Biome data set A2U102A. Data were collected on
Forms NREL-12A and NREL-14. Copies of these forms and an example of the

data folliow,
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Pantex Small Mammal Live-trapping Data, 1971

Small mammal live-trapping data collected at the Pantex Site in 1971

constitute Grassland Bjome data set A2U10BA. Data were collected on Form

NREL-10. A copy of the form and an exampie of the data follow.
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" BIELD DATA' SHEET - VERTEBRATE -

‘GﬁASSLANﬁ

u.s HITERNATIONAL momrc-c PRO SRAM

= LIVE. TRAFWHG S
- : . ] " : g 1
FeTeT = 22283 23 RN 1z
o] m = . mijwo 3 ¥ n lwiZl: fr; § _l:
4 [ DATE x |0 81 w [ Big m !mcuf
' =z f,l i . B . M
m o ~“fml ; ("3 i R o
: Day | Mo Yr - : & | . = A
IR £ # = 4 N 3" 2 .
12134 %Y ] %, b A 6 ki
A0 i 2
DATA TYPE _
01 Aboveground Biomass a1
02 Litter . 2y BA, 5 s . 5 i
03 Belowground Biomass o onas & AT TS s IR e A A 5
10 Vertebrate - Live Trapping ‘ j ]
Il Vertebrate - Spap Trapping o L .
!2 Vertebrate - Collection ; % 4@: iy N ; 3 . ;
20 Avian Flush Census . ]
2t Avian Road Count ¥ ‘
21 Avian Road Count Summafy % B Ty 2 S i ;
23 Avian Coliection - Internal AT B S s O ) 5
24  Aviap Collection - External 1 . .
25  Avian Collection - Plumage - _ -
30 Invertebrate ;fﬂr T L N ¢ St ’ ~—'5i_, o £E 28
40 Microbiology - Decomposition s -
4t Microbiolegy - Nitrogen ', - o : _
42 Microbiolegy - Biomass ' A A 2 00 SIS, - o>
43 Microbiology - Ront Decompesition ‘ O SN s e ‘ : i -
44 Microbiology - Resplrlﬂon 4 3
SITE FEMALE " . - kR Jé"i % SIAESE TP ;;fkf LS - GRS
Gl Ale 0 Adulf, \mi'va inactive . '
02 Bison i Suludult. vuvia ipactive .
03 Bridger 2" Juvenile, wilvainactive - iy
04 Cottonwood 3 Adilt, vulva tyrgid : g, e
05 Dickinson 4 Subaduit, velva wrgid
06 Hays 3 Juventie, vulva turgid e .4_
07  Hopland 6 Adult, vulva cornified. a1 “F -
08 Jomada 7 Subadult, vulva comified
09 Osage 8 Juvenile, vulva cornified
i0 Pantex 9 Pg.‘n‘nt 0 S
(1 Pawnee Y
CONDIT!D% )
TREATMENT 0 :Normal
| Ungrazed i Elca_pcd id
2 Lightly grazed 2 Torpid -
3 Moderately grazed 3 Dead
4  Heavily grazed . T B oy
5 Grazed 1949, MOLT Bs o S
ungrazed 1970 0 No evidence
5 I Postsjuvenile ‘ _
7 2 Post-subadult K T
8 3 Adult (vernal} 7 v
9 4 Adult (sutumnal) ‘
5 Molt of usknown stage : . A A :
MALE 6 Undetermined *‘*Er g»,k\_:é} "" éﬁ;‘“ — 5‘ i :;'ze.- -if"‘;‘ Y g
0 Aduit, non-breading - -
I Suhadult, Mn-bf«dlﬂg LY
2 fuvenile, non-breeding . g S
3 Adult breeding ?  MARK _ e 3
4 Subadylt breeding ? g - Nermal )
5 Juvenile breeding ? | Unmarkad™. .
6 Aduit treeding 2 Eartag o B
7 Subadult breeding 3 Tge Eiip
8 Juvenile breeding 4 Ear tag and toe clip
9 Undetermined 5  Natyral amputation g i
NREL-10"  NATURAL RESOURCE ECDLOGY LABORATORY - COLORADO STATE UNIVERS) Ty - FPHONE (303} 491-5571 - FORT COLLINS, COLORADO 80521
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