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Abstract:
Beginning in June 1966, a one year study of five species of rodents was conducted in the Bridger
Mountains of southwestern Montana. Live-trapping was performed each month, except during winter
(December through April). The main objectives were to study the home ranges, population sizes, and
habitat preferences of the following species: Microtus montanus, M. pennsylvanicus. Peromyscus
maniculatus, Zapus princeps, and Clethrionomys gapperi. The vegetation on the 9.6 acre study plot was
quantitatively sampled using 1.5 X 3 foot quadrats, and grass-forb, sedge, and clover communities
were described.

M. montanus and M. pennsylvanicus were lumped in the analysis because they could not be
distinguished in the field. Mean home range sizes for 29 males and 37 females were 0.32 and 0.18 acre
respectively. A marked population fluctuation was noted, and a peak density of 10.3 Microtus per acre
was estimated for early August. The breeding season was from July through September. Winter
survival was estimated to be 20.6 percent. The overall sex ratio was 1:1, but significantly more females
were present in August and significantly more males were present in October and November.

The grass-forb community was the preferred habitat.

Mean home range sizes for five male and seven female Peromyscus were 0.82 and 0.52 acres, but
differences between sexes were not significant.

The population remained small, with generally from five to eight individuals present. The more xeric
areas were the preferred habitats.

The mean home range of eight Zapus was 0.40 acre. Estimates of numbers were not made because few
recaptures occurred. A total of 55 individuals was captured. The last capture of 1966 occurred on
August 18; the earliest capture occurred on May 23, 1967. The possibility of animals moving away
from the study plot and returning at a later date was discussed. The more mesic areas were the
preferred habitats.

The mean home range of four Clethrionomys was 0.19 acre. The largest number of individuals known
to be present on the study plot was five during September. Old log piles were the preferred habitats. 
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ABSTRACT

Beginning in June 1966, a one year study of five species of rodents 
was conducted in the Bridger Mountains of southwestern Montana. Live- 
trapping was performed each month, except during winter (December through 
April). The main objectives were to study the home ranges, population 
sizes, and habitat preferences of the following species: Microtus montanus,
M. pennsylvanicus. Peromyscus maniculatus. Zapus princepff. and Clethrionomys 
gapperi. The vegetation on the 9.6 acre study plot was quantitatively 
sampled using 1.5 X 3 foot quadrats, and grass-forb, sedge, and clover 
communities were described.

M. montanus and M. pennsylvanicus were lumped in the analysis because 
they could not be distinguished in the field. Mean home range sizes for 
29 males and 37 females were 0.32 and 0.18 acre respectively. A marked 
population fluctuation was noted, and a peak.density of 10.3 Microtus per 
acre was estimated for early August. The breeding season was from July 
through September. Winter survival was estimated to be 20.6 percent. The 
overall sex ratio was 1:1, but significantly more females were present in 
August and significantly more males were present in October and November.
The grass-forb community was the preferred habitat.

Mean home range sizes for five male and seven female Peromyscus were 
0.82 and 0.52 acres, but differences between sexes were not significant.
The population remained small, with generally from five to eight individ
uals present. The more xeric areas were the preferred habitats.

The mean home range of eight Zapus was 0.40 acre. Estimates of 
numbers were not made because few recaptures occurred. A total of 55 
individuals was captured. The last capture of 1966 occurred on August 
18; the earliest capture occurred on May 23, 1967. The possibility of 
animals moving away from the study plot and returning at a later date 
was discussed. The more mesic areas,were the preferred habitats.

The mean home range of four Clethrionomys was 0.19 acre. The 
largest number, of individuals known to be present on the study plot was 
five during September. Old log piles were the preferred habitats.



-tt./' INTRODUCTION

One approach to the study of mammalian populations under natural
' ' I 'conditions is by using live-traps. Captured animals are marked indiyid-

Iually and returned to the population. Small mammals, and especially small

rodents, have been frequently and effectively studied in this manner.
■ ■--IcrT'Some of the first workers: to develop"live-trapping methods were Chitty 

(1937), Hamilton (1937), Dalke and Sime (1938), Dice (1938) and Blair 

(1940). Subsequently; there have been refinements in technique, although 

the methods are basically the same. Recent reviews by Brown (1962) and 

Sanderson (1966) contain discussions of methods and interpretations of 

results. Both papers have extensive bibliographies.

The repeated capture of the same individual provides information about 

the area over which an animal normally travels. Information on movements r 

is important in estimating the potential rate of gene dispersal through " 

a population and in estimating how rapidly new areas can be repopulated.

It is also useful in control measures where the animal is of economic 

importance. Certain population characteristics are also revealed by 

live-trapping studies. Fluctuations in population size can be measured, 

and information is usually available on survival, habitat preferences, 

breeding seasons, age classes, and sex ratios,

'' This paper presents the results of a field study in which live- 

trapping methods were used. The main objectives were to obtain estimates 

of home ranges, seasonal fluctuations in numbers, and habitat preferences 

of the following five species of rodents; Microtus pennsylvanicus pullatus

S, Anderson„ Microtus monfanus nanus (Merriam)„ Peromyscus maniculatus
- : T T ” .V-- • -



artetnisiae (Rhoads), Zapus princeps idahoensls Davis ? and Clethrionomys 

gapperi galei (Merriam)„ Considerably more data were gathered for the two 

species of Microtus owing to a marked population increase which began in 

early summer. By mid-summer, numbers of Microtus exceeded the combined 

numbers of the remaining species. All field work was done in one study 

area located in the Bridger Mountains of southwestern Montana approxi

mately 15 miles north of Bozeman. The duration of the study was from June, 

1966, through June, 1967.

-2-



METHODS

The study plot was a rectangular area 600. by 700 feet (9,6 acres). 

Trapping stations formed a 50-foot grid, and each station was marked by a 

numbered stake. All trapping was done with Sherman live-traps. Trapping 

periods consisted of four days a week during which time traps were set 

only along alternate rows. At the beginning of each trapping period, all 

traps were moved to adjacent rows. Trapping took place every week from 

mid-June through September, with the exception of the first week in 

September, One 4-day trapping period per month occurred in October and

November, 1966, and in May and June, 1967. No trapping took place from
' ; -

December through April because of snow conditions. Traps were always 

placed within 15 feet of a given stake, but an attempt was made to move 

each trap at least several feet from its position of the night before1. 

Traps were baited in the evenings with rolled oats and checked in the 

mornings. All traps were sprung in the mornings to prevent the animals 

from being killed by the heat of the sun (Blair, 1941). The time during 

which the traps remained set covered the times of greatest activity for 

the rodents studied. The peaks of activity for Micfotus are just after 

dawn and before dusk (Hamilton, 1937), and Peromyscus. Zapus and Clethri- 

onomys are largely nocturnal, although all are known to be active to some 

extent on cloudy days, (Brown, 1964; Quimby, 1951; and Morris 1955).

Captured animals were removed ,from the traps by shaking them into a 

plastic bag where they could be easily removed and examined. Each artimal 

was marked by toe clipping. Although some numerical combinations required 

that three and occasionally four toes be clipped, this procedure did not
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seem to.seriously .harm the .animals«
Sex, age, and reproductive condition were.noted at each capture.

Size was used as the criterion for classifying an ,animal as adult or 
immature. A reproductive condition was assumed in males if the testes 
were scrotal, .and in females if the mammary glands were conspicuous. 
Estimates of the numbers of reproductiveIy active animals, however, are 
conservative. In Microtus and Peromyscus the testes can be■ withdrawn 
into the abdomen of a sexually active animal (Jameson, 1950)  ̂and. the 
..mammary glands of a reproductively active female may go unnoticed.
These limitations, however, would not seriously affect estimates of the 

extent of breeding seasons.
Home ranges were estimated for those individuals.captured four or 

more, times, except for Zapus for which three or more captures were used 
because of small sample sizes. . Individuals captured only in traps along 

the boundary' of the study plot were excluded, from the data. The "exclusive 

boundary strip" method for. estimating home range size, was used, as recom

mended by Stickel (195*0 - Home range estimates were based on data, 
gathered over the entire 1966 season. Blair (l94l) recommended using 
shorter time periods, but in this study there were no indications that 

home ranges shifted, even in several instances of individuals recaptured 

the following spring„
A floristic .analysis was conducted during the ..last week of July at the 

time of maximum vegetational density. The study area was divided into 

eight equal-sized sample units, and in each' unit four plots (l«5 X 3 feet)
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were randomly positioned.. The various grasses and forbs within the plots 

were recorded as abundant, medium, or rare. Plants were also collected 

at the time of flowering to facilitate identification and to provide a 

list of the plants present on the study area. Manuals used for plant 

identification were those of Booth (1950) and Booth and Wright (1966).

Statistical procedures followed Tate and Clelland (1959), and Steel 

and Torrie (1960).



DESCRIPTION OF THE AREA

The area studied is located in the Bridger Mountains at an elevation 

of 6100 feet (S17, TlN9 R7E)„ A Douglas fir forest once occupied the area, 

but in 1952 portions of the forest were clear-cut. One of these clear-cut 

areas was chosen for study since it represents an extensive and relatively 

homogeneous habitat. Trees are sparsely distributed and from five to 15 

feet in height. The ground cover, however, is typically a dense grass-forb 

matrix. The most common trees are Pinus contorta and Abies lasiocarpa. 

but some Pseudotsuga menzlesii is also present.

Within the study plot, variations in topography and vegetation are of 

a lesser magnitude than in the clear-cut area as a whole. However, three 

plant communities were recognized, the "grass-forb community", the "sedge 

community", and the "clover community". A quantitative comparison of 

these is given in Tables V, VI and VII of the appendix. A list of plants 

present on the study area, but not eiicountered in the quantitative samples, 

is given in Table VIII of the appendix»

The grass-forb community (Figure I) is located on a north-facing slope 

of approximately three to six degrees and occupies 70 percent of the study 

area. Few trees are present, but in mid-summer the ground cover is dense 

and from one to two feet in height. The most abundant plants are Phleum 

pretense, Taraxacum spp., Achillea millifolium. Trifoliun; hybridum„ and 

Cirsium arvense.

The sedge community (Figure 2) occupies 12 percent of the study area 

and is located in the southwest corner. This location has an east-facing 

slope of approximately 10 to 15 degrees and is more xeric than the rest of
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the study area. Ground cover consists primarily of a contiguous distri

bution of dense mats of Carex geyeri. Between the mats are relatively 

bare areas supporting occasional grasses and forbs.

The clover community (Figure 3) occupies 18 percent of the study area 

and is located along the west margin. The distribution of the herbaceous 

ground cover is very heterogeneous. Some sites have a dense stand of 

Trifolium hybridum and T. pratensis; other sites have an almost pure 

stand of Bromus marginatus; and at other sites the ground is sparsely 

covered by various grasses, and forbs. Small trees are common.

Since the study plot is located well within a clear-cut area, there 

are no abrupt physical or vegetational changes near the perimeter restrict

ing movements of the animals. The nearest: s-thftd of mature forest is 300 

feet from the south boundary, and the county road is approximately 200 feet 

from the east boundary.

The study area is located on private land which is annually grazed by 

domestic sheep. Grazing generally occurs for several weeks beginning in 

late August. The first grazing on the study area in 1966. was on August 18.



•*8-

Figure I. The grass-forb community.

Figure 2. The sedge community.
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Figure 3. The clover community



RESULTS

Microtus

Mierotus montanus and Microtus pennsylvanicus could not be recog

nized as separate species in the field". Thirty-four specimens were 

identified in the laboratory using the osteological criteria of Hall and 

Kelson (1959); 55 percent were M„ montanus„ and 45 percent were M 0 pennsyl

vanicus » It is assumed that this approximates the proportions of the two 

species within the study area. There was no significant difference between 

the means of home ranges of five male M, montanus and six igale M, pennsyl

vanicus (t-testj, P-4.0,5), Alsoa there was no apparent difference in their 

habitat preferences. Because the field data on these two species- cannot 

be separated, both are lumped in the following analysis.

Although 319 Microtus were captured, home ranges could'be estimated 

for only 29 males and 37 females. Males were captured an average'of 6,7 

times, and females 7,2 times. The home ranges of males ranged from 0,14 

to 0,66 acre with a mean of 0,32 acre. The home ranges of'females ranged 

from 0,06 to 0,40 acre with a mean of 0,18 acre. Differences between 

sexes were statistically significant (t-fcest, P^.0,001)„ -Etering the height 

of the breeding season (July and August), three of the 17 home ranges of 

breeding females overlapped, whereas 12 of the 19 home ranges-of sexually 

active males overlapped. The size distribution of the home -ranges of males 

and females is presented in Table I,

The population of Microtus was small in June, 1966, when trapping 

began. In two weeks of trappingor eight trapping days, only three 

individuals were captured. Numbers increased to an apparent, high during.
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the second week of August when 147 animals were captured in one 4-day 

period. After this date, the number captured declined steadily.

Table I, Size distribution for the 66 home ranges of male and female 
Microtus,.

Size of Home.Range (Acres) Numbers
Male Female

0.0 - 0.09 - 4'

0.10 - 0.19 6 20
0.20 - 0.29 11 9

0.30 - 0.39 4 2

0.40 - 0,49 6 2

0.50 - 0.59 I -

0.60 - 0.69 I -

Total. 29 37

Estimations of numbers were made using two different methods. The 

first was simply that of counting the number of marked individuals known 

to be present in the population on a given day. If an individual was 

captured on a given day, or if it was captured before as well as after 

this day, it was counted as a member of the population. The values 

obtained, therefore, are minimal estimates. These daily estimates were 

averaged for each 4-day trapping period and are shown in. Figure 4. The 

sharp increase in numbers which occurred in July and the subsequent 

decline which continued into the fall are Clqarly evident.
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Figure 4. Numbers of marked Microtus in the study area. Each point is a mean for a 4-day 
trapping period. An animal was considered present if it was captured either on 
a given day, or before as well as after that day.
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The second method is a modification of the Lincoln index (Haynes 

1949)o The method requires that estimates be made over a period of 

several days. In this study, two trapping periods (eight trapping days) 

were used. The advantage of Hayne8s method over the Lincoln index is that 

a test can be made to detect departures from certain necessary assumptions, 

for example, immigration or a disproportionate-amount.of recaptures be

tween marked and unmarked animals. Based on,this test, only two estimates 

could be considered reliable, both for the month of August, The population 

apparently reached its peak during the first two weeks of August with an 

estimated 140 animals present., The estimate 'fm? the second two weeks of 

August dropped to 127.

■ The crude density of the MlIcrotus population was'10.3 animals per acre 

when the population was at its peak. This density calculation includes 

the area of the study plot plus a border strip.. onie-hal f the width of the 

average home range,as recommended by Blair (1941),
I. ’

Table II shows the breeding-status of adult females. Numbers and 

percentages of those females considered to be reprpduetively active were 

estimated for each four-day trapping period. The main' breeding season 

was from early July through August, but a small percentage of females was 

breeding in September,

Survival of marked animals from the end of the 1966 breeding season 

to the spring of the following year was estimated'to be 20,6 percent. This 

was based on the recapture of seven individuals in the spring that were 

marked prior to September 30.
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Table II, Breeding status of adult female Microtus»

Period Total Females Females in
Caught , Reproductive Condition

' Numbers Percent

June ' 20-23 0 0
27-30 0 0 -

July 4-7 10 3 30
■ 12-15 11 4 36
18-21 23 8 35
25-28 36 8 , 22

August 3-6 35 7 20
8-11 51 5 ''IQ

15-18 38 10 '26
21.-24 .25 4 16

September 7-10 21 I 5
15-18 25 I 4
27-30 23 I 4

October 25-28 7 0 -

November 17-20 3 © -

May 20-23 2 0 -

June 5-8 9 0

The sex ratio l̂. based on all animals captured' during the study, did. not 

differ significantly from the expected Isl ratio (167 males s '152"females). 

However, when the data are considered for Shorter time periods,6 'a seasonal 

,change in the sex composition is indicated (Table'III), A' significantly, 

larger number of' .females than males were captured in August (chi' s,quare 

test, P4.O,01), and a ,significantly larger number of males than females 

were■ captured ,in October and November (c,hi square test, P ^ 0,005'), For 

the other time periods differences are not significant.
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Table III. Sex composition of the Microtus population. All animals 
captured during each given time period were recorded.

Period Both Sexes Males Females

June 1966, May & June 1967 35 18 17

July 1966 137 71 66
August 1966 180 72 108

September 1966 108 53 55

October & November 1966 35 27 8

The 66 Microtus for which home range values were obtained were used 

for a consideration of habitat preference. The three plant communities 

previously described were used as a basis for correlation. When a home 

range overlapped two communities, the community in which more than 50 

percent of the captures occurred was considered to be the preferred 

habitat. There were but nine home ranges out of 66 which overlapped 

communities; in eight of these, at least 80 percent of the home range 

area was in a single community. There was, therefore, but one case where 

the assigning of a home range to a given community was not convincingly 

made. The preferred habitat of Microtus was the grass-forb community. 

Fifty-eight home ranges occurred here, whereas 46.2 would be expected on 

the basis of home ranges distributed at random over the study area. This 

deviation from the expected distribution was statistically significant, 

(chi square test, P<.0,05).



—16“

Peromyscus

Thirty-four individual Peromyseus were captured throughout the duration 

of the study, but home ranges could be estimated for only 12. Results are 

given in Table IV. Males and females a ire presented separately; differences 

between males and females, however, are not !statistically significant 

(t-test, P<0.3).

Table IV. Home ranges of Peromyscus.

Sex Sample Size Average Number of 
Times Captured

Area
Mean

(acres)
Range

Males 5 12.8 0.82 .51 - 1.5'
Females 7 13L0 0.52 .17 - 1.0
Both sexes 12 12.9 0.65 .17 - 1,5

In comparison to Microtus» the population of Peromyscus was small and 

relatively stable. Daily counts of individuals known to be present ranged 

from one to 10, but throughout most of the 1966 season five to eight in

dividuals were present. In the spring of 1967, only two Peromyscus were 

captured. One of these was captured the year before.

Because there were relatively few home ranges, a test of habitat 

preference was made using locations of all points of capture. Ninety-four 

captures occurred in the grass-forb community, 80 in the sedge community, 

and 19 in the clover community. A significant habitat preference was shown 

for the sedge community (chi square test, P<-0.005), but this was due 

primarily to several individuals repeatedly captured in this area. Qn a 

subjective basis, it appeared that the Peromyscus preferred the more xeric 

areas, and especially those having numerous logs and stumps.
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Zapus

Zapus were frequently captured in the spring and early summer.

Fifty-five individuals were captured in all, but only one was captured as 

many as four times during 1966. The estimate of mean home range, based 

on eight individuals captured £hr.ee or more times, was 0.40 acre (range,. 

zO.17 ™ 0.63 acre).

Fifty-four individuals were captured in the spring and summer of 1966. 

Population estimates are difficult since few were recaptured; however, _2-2 

individuals were captured in June, 26 in July, ahd 16 in August. The last 

Zapus captured in 1966 was taken on August 18.

In the spring of 1967, nine Zapus were captured, eight of which were 

individuals that had been marked the year before. All were males, and 

eight were sexually active. The first capture occurred on May 23.

Aabitat preference was tested in the same manner as for Peromyscus-. 

Eighty captures occurred in .the grass-forb community, none in the-sedge'1 

community, and six in the clover community. A significant preference was
V .  '

shown.for the grass-forb community (P2L0.005), but the locations of ther 

captures appeared to correlate more closely with moisture conditions

than with any type of ground cover. Most captures occurred in the more
,mesic' locations.
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Clethrionpmyg

Only 13 Clethffiohomys were .captured., and only four of these were taken 

four or more times, A home range estimate, based on these four individuals 

was 0,19 acre (range, .0,11 - O<>34 acre).

About as many animals were taken in early summer as in late fall. 

Apparently the population remained low but relatively stable. The 

largest'number of animals known to be present on any one day was five on 

September 15, No Clethriohomys were captured in June of either year.

The.reproductive season was apparently in mid-summer. Two immature 

animals were taken in August, and one female, while in a trap, gave birth 

to four young on July 14,

Habitat preference was tested in the same manner as for Peromyseus 

Six captures occurred in the grass-forb community, three in the sedge ‘ 

community, and 27 in the clover community. While a significant preference 

was shown for the clover community.(P</ 0,005), all animals appeared to 

restrict their activities to areas having old piles of logs apd stumps.



DISCUSSION

The estimated mean home ranges of male and female Microtus of 0,32.and 

0,18 acre are in general agreement with the estimates of others. Compari

sons, however, are difficult since estimates will vary depending on the 

methods used as well as ecological factors, Blair (1940), for example, 

estimated the home ranges of. M„ pennsylvanicus in a "moist grassland" and 

in a "dry grassland" of southern Michigan to be 0.31 and Q.19 acre, and 

0.50 and 0.28 acre for each habitat and for males and females, respectively. 

These differences were attributed to habitat differences. The results of. 

this study are similar to the "moist grassland" habitat, but each study 

employed methods which prevent the results from being completely compar

able. When Blair's "quadrat" method was used for estimating the home 

ranges in this study, estimates were increased to 0,44 ahd 0.19 acre.

Enough data were available on Mierotus to present a size distribution 

of home ranges. Size distributions of home ranges overlap, but males occupy 
larger areas and show less uniformity than females.

There were five Microtus (four males5 one female) with records of one 
'capture occurring at a trapping station 250 to 500 feet outside of the area 

in which the rest of their captures occurred. These points of capture Were 

not considered as being within the animal's normal area of movement (Sticfeel9 
1954) .

The degree to which home ranges of males and females overlap was 

mentioned by Blair (1940) to be an indication of social toletance. He 

observed that breeding female Microtus typically occupied home ranges 

which were in part exclusive, while a greater degree of social tolerance on 

the part of the males was indicated by broadly overlapping home ranges.
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The results of this study are consistent with Blair's observations and 

could be similarly interpreted. Inferences regarding these behavioral 

differences, however, are questionable since results are not amenable 

to an objective analysis. Furthermore, more home range overlap would be 

expected on the part of the males owing to their larger home range size.

The population of Microtus is estimated to have reached a peak density 

of 10.3 animals per acre during early August. Blair (1948) in one study 

area of southern Michigan reported peak densities of 14.6 M. pennsylvanicus 

per acre in 1938, 1.7 per acre for the highest peak occurring in the follow

ing three years, and 29.8 per acre in 1942. His methods differed from those 

used here in that he assumed he had marked nearly all of the resident popu

lation. He also omitted from the estimates those individuals captured 

once which he considered to be transients. Once-captured individuals were 

included in this study. Because generally 20 or 30 percent of the Microtus 

population captured in a trapping period were "new” individuals, it could 

not be assumed that the resident population ha,d been marked. A large 

portion of these "new" individuals were captured only once, but they were 

included in the population estimates because their presence was considered 

significant, even if it is assumed that they represented only unestablished, 

temporary members.

The extent of the breeding season, as estimated by reproductively 

active females, was approximately 100 days. The small sample size before 

and after the indicated breeding season could have affected the results, 

but there was also little evidence that males were sexually active at these



-21-

times, There was also no indication that reproduction occurred during 

the winter, since no juveniles were captured in May of 1966 or in June 

of 1966 arid 1967, Hoffmann (1958) estimated the breeding season of M, 

montamis in California (elevation 6600 feet) to be 140-155 days (May 

through September)„ He also found ho evidence of winter breeding,

Hamilton (1937), working with M, pennsylvanicus in New York, reported that 

winter breeding occurred when population densities were high.

The Change in the sex ratio, from a predominantly female population 

in August to a predominantly male population in the fall, can be variously 

interpreted. Blair (1940) maintains that a larger proportion of males is 

often an artifact due to larger home ranges which increase the probability 

of capture, but this does not explain a seasonal variation in sex composi

tion. Hoffmann (1958) reported male M. montanus to become less abundant 

as the breeding season progressed, and attributed this to higher male 

mortality rates. The differential mortality was thought to be.a result 

of increased vulnerability to predation since males, especially the 

juveniles, are more active than females. An additional possibility is 

that under stress conditions, males are physiologically inferior to 

females (Christian and Davis, 1964),

Home ranges'of Peromyscus have been extensively studied. The estimates 

of this study lie within the range of estimates which can be found in the 

literature (soe especially Blair, 1953 and Brown, 1962). Most studies 

show larger home ranges for males, but generally differences are not 

significant. The number of individuals which could be used for home range
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estimates was small in comparison to Microtus, but they were captured 

roughly twice as many times. Unlike Microtus„ half the Peromyscus had 

irregular or widely spaced points of capture, and consequently the areas 

of their home ranges were difficult to evaluate. The individual with the 

largest home range was captured 36 times, but five points of capture 

occurred in a small area 250 feet from the others. These points of cap- 

'turfe were included in the estimated home range. Apparently this was not 

a case of home range having shifted, since'the animal was,:taken a,t this 

distant location at various times throughout the season^

The mean home range estimate for Zapus of 0u40 acre is questionable 

because the estimate was based on only eight individuals captured an aver

age of 3,5 times, Quimby (1951) estimated the home range of Z, ..hudsonjus 

to be 2,70 and 1.57 acres for males and females respectively, but he also 

reported home ranges of 0,43 and 0.38 acre for a habitat with a more dense 

ground cover. The failure to capture any Zapus after August 18 could be 

due to trap avoidance, but this seems unlikely in view of four individuals 

captured two nights in a row. The presence of eight individual's recaptured 

in the spring of 1967, which were present on the study.plot the year before, 

suggests they moved from the plot and returned at a later date. Sudden 

disappearances of Z. hudsonius were, observed by Quimby (1951), who sug

gested their home ranges to be unstable and to shift from place to place.

The Zapus captured on May 23, 1967, was probably one of the first to emerge 

from hibernation; none were captured in the three preceding days, and 

numerous patches of snow still remained on the study area. Preferences
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for moist areas were pointed out by Krutzsch (1954) who stated that 

prineeps occurs most commonly adjacent to streams where grasses and herbs 

are in lush growth.

The mean home range estimate for Clethrionomys of 0,19 acre is con

siderably smaller than the value given by Morris (1955) of 0,60 acres 

for the same species in eastern Canada, The smaller estimate obtained 

in this study may be due to home ranges located near the edge of the 

plot or to the few recaptures, Chitty (1937) stated that C, glareolus 

were rarely taken in the same trap twice. This was not the case with 

C» gapperi, The record of one individual shows seven successive captures 

in the same trap, and several others were captured in the same trap two 

nights in a row. The tendency for Clethrionomys to frequent areas with 

old logs was also observed by Morris (1955),

The habitat preferences of each of the species under observation 

could only be described in a general way* The recurrence of each species 

in certain locations suggested relationships which were considered in 

terms of the three plant communities and on a subjective basis. The 

increase in the Microtus population resulted in the occupancy of new 

areas, but these were floristically similar and corresponded closely to 

the grass-forb community. Locations where Perdmyscus, Zapus„ and 

Clethrionomys were captured correlated with noticeable habitat differ

ences, but these differences did not coincide with the boundaries of the

three plant communties.
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a.

Table V„ Analysis of the vegetation in the grass-forb .community,—I/

■r,
Species 2/Plots of Frequency Abundant Medium Rare— ', 

Occurrence ( p e r c e n t ) ______ • ____________ _

Grass-Iike Plants

Phleum pratense 21 . 95 X
Bromus margihatus 12 55 X
Pda pratensis 9 41 X
Carex sop. 5 23 X
,Panthonia intermedia 3 14 X
Melica spectabilis I 5 X
Calamagrostis purpurascens I 5 X

Forbs

Taraxacum spp„ 20 91 X
Achillea, millefolium. 19 86 X
Trifolium hybridum ' 16 73 X
Cirsium arvense 16 73 X
,Galium boreale ' 11 50 X
Ranunculus uncinatus 11 50 X
Compositae 8 36 X
Collomia linearis 6 27 X
Thalictrum spp, 5 23 X
Geranium richardsonii 4 18 X
Thlaspi arvense- 4 18 X
Trifolium pratensis • 3 14 ' X ■
Aster hesperius 3 14 X
Campanula rotundifolia 3 14 X
Iris, missouriettsis 3 14 X
Fragaria vesca 3 14 X
Equisetum arvense 3 14 X
Potentilla flabellifolia 2 9 X
Media glomerata 2 9 X

:. Rumex acetosella 2 9 X
Anaphalis margaritacea 2 9 X
Lupinus argenteus I 5 X
Viola spp, I 5 X
Capsella bursa-pastoris I 5 X
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Table V« Continued,

Species Plots of Frequency Abundant Medium Rare
Occurrence (percent)

Woody Shrubs

Spiraea spp* I 5 X
Berberis repens I 5 X
Symphoricarpos spp„ I 5 X

Litter 16 73 X

Bare ground 0 0

JV Data are for 22 I„ 5 X 3  foot plots.

2/ Abundant = 75-100 percent canopy coverage.
Medium = 5-75 percent canopy coverage.
Rare = 0?5 percent canopy coverage.
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Table VI, Analysis of the vegetation in the sedge community,3./

Species Plots of Frequency Abundant Medium Rare^/ 
Occurrence (percent)_____________ ■

Grass-like Plants

Carex geyeri 5 100 X
Phleum pratense 2 40 X
Poa pratensis I 20 X

Forbs

Trifolium hybridum 2 40 X
Galium boreale 2 40 X
Hieracium cynoglossoides 2 40 X
Lupinus argenteus 2 40 X
Compositae 2 40 X
Taraxacum spp. I 20 X
Campanula rotundifolia I 20 X
Viola ■ spp. I 20 X

Woody shrubs

Symphoricarpos spp. 3
Berberls repens 2
Vaccinium spp, 2

Litter 5

Bare ground 2

60 X
40 X
40 X

100 X

40

I/ Data are for five 1,5 X 3 foot plots,

2/ Abundant = 75-100 percent canopy coverage. 
Medium = 5-75 percent canopy coverage. 
. Rare ' = 0-5 percent canopy coverage^
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Table VII. Analysis of the vegetation in the clover community,— ^

Species Plots of Frequency Abundant Medium Rare^ 
Occurrence (percent) ____________________

Grass-like Plants

Phleum pratense 4 80 X
Bromus marginatus 3 60 X
Carex geyeri 2 40 X

. Poa pratensis 2 40 X
Banthonia intermedia I 20 X
Calamagrostis purpurascens I 20 X

Forbs

Trifolium hybridum 4 80 X
Taraxacum spp, 3 60 X
Galium boreale 3 60 X
Achillea millefolium'. 3 60 X
Compositae 3 60 X
Trifolium pratensis 2 40 . X
Lupinus argenteus 2 40 X
Fragaria vesca 2 40 X
Ranunculus Gncinatus 2 40 X
Campanula rotundifolia I 20 X
Thalictrum spp, I 20 X
Viola spp, I .20 X
Anaphalis margaritacea I 20 X
Rumex acetosella I 20 X
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Table VII. Continued.

Species Plots of 
Occurrence

Frequency Abundant Medium 
(percent)

Rare

Woody Shrubs

Symphoricarpos spp. I 20 X
Vaccinium spp. I 20 x

Litter 3 60 X

Bare ground 2 40

\J Data are for five 1.5 X 3 foot plots„

2./ Abundant = 75-100 percent canopy coverage. 
Medium = 5-75 percent canopy coverage.
Rare = 0-5 percent canopy coverage.
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Table VXIIc Plants found in the,study area, but not in the community 
r analyses„

Grass-like Plants Woody Shrubs

Agrostis scabra Rosa woodsii
Cafex nebraskensis 
.Danthonia californica

Forbs
Agoseris aurantiaca 
Allium brevistylum 
A. spp,
Arttennaria rosea 
Aquilegia flavescens 
Arabis spp.
Arnica cordifolia 
As ter hesperius 
Barbarea orthoceras 
Castilleja miniata 
Cerastium arvense 
Cicuta douglasii 
Dodecatheon pauciflorum 
Epilobium paniculatum 
Geranium viscosissimum 
Geum rivale 
Habenaria dilatata 
Heracleum lanatum 
Lomatium simplex 
Lychnis alba 
Mertensia spp.
Myosotis sylyatica 
Phacelia lutea 
Pedicularis paysoniana

Potentilla gracilis 
P. spp.
Prunela vulgaris 
Rudbeckia occidentalis 
Rumex crispus ,
Senecio crassulus 
S. triangularis 
Smilacina racemosa

num bistortoides
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