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AN ANALYSIS OF A SMALL MAMMAL POPULATION CENSUS 

I. INTRODUCTION 

The density and organization of small mammal communities has 

long interested man from both the practical and scientific aspects. 

When small mammal populations exceed the natural food supply, the 

seed eating rodents may invade croplands and enter into direct 

competition with man for food. Reseeding of forestland may be 

unsuccessful due to high populations of mice and chipmunks which 

consume the seeds before they have a chance to germinate. The 

herbivorous rodents consume grasses and herbs which are important 

browse plants for livestock and big game animals. Many small 

mammals can either directly transmit diseases to man, or may serve 

as hosts of parasitic vectors which transmit bubonic plague and 

other diseases. Rodents are known as key industry animals and 

serve as staple foods for many predators. Consequently, the density 

of these small mammals has a direct relationship to the abundance 

of hawks, owls, bobcats, coyotes, and other predators. When 

rodent numbers decline rapidly these predators must rely on other 

food sources, often man's domestic animals. An understanding of 

the present mammal population and yearly variations in that popula- 

tion, as well as a knowledge of the cyclic nature of natural 

populations is of scientific importance to man. Information 

regarding the change in small mammal populations which accompany 

plant succession is also needed, and can be obtained in part 

' 
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through the use of a small mammal census. 

The purpose of such a census is to obtain information which 

is accurate and valid. The census should be standardized in order 

that results from different observers in different areas can be 

directly compared. With this purpose in mind, John C. Calhoun 

established the North American Census of Small `Mammals (NACSM) in 

1948. The primary objective of this census was to ascertain cyclic 

changes in population densities. Calhoun hoped that through this 

standardized census he could accumulate a large body of data with 

the help of various "co- operators" throughout the United States 

and Canada. By placing the data on I,B.M. cards analysis was much 

simplified and the information was published and made available 

upon request. 

The census was readily received by many co- operators, and in 

1949 its scope was greatly enlarged (4, p. 3 -4). 

The census itself called for two straight parallel lines of 

trapping stations the lines being 400 feet apart. Each line had 

20 trapping stations; each trapping station had 3 traps. The co- 

operator had a choice of either 25, 50, or 100 foot intervals 

between stations, but it was strongly recommended that the 50 foot 

interval be used. Each line was given a Roman Numeral (Line I and 

Line II), and each station along the line was numbered from 1 

through 20. Thus there were 40 stations and 120 traps. The traps 

were set within a five foot radius of the trapping station. They 

were checked for three nights and all animals captured were 
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completely removed from the area. It was believed that by removing 

the animals for a three day period an accurate estimate of popula- 

tion density and species composition of a community could be 

obtained. 

From 1948 1948-1959 many persons throughout the United States and 

Canada co- operated with Calhoun, and the data was published in the 

North American Census of Small mammals, Releases 2 through 9 (4, 5, 

6, 7, 8, 9, 10, 11). The census was quite successful to the extent 

that a large body of information was accumulated through the efforts 

of many individuals, which could not possibly have been obtained 

through the efforts of one man alone. These data provided much 

information concerning population cycles, habitat preferences of 

small mammals, and community relationships. In addition, the data 

indicated a very remarkable social organization among genera within 

the small mammal community. This information led to the formula- 

tion of an interesting theory of social dominance within the 

community which will be discussed in detail later. On the other 

hand, investigators demonstrated that there were certain inadequacies 

in the procedure as it was originally set up. In view of suggestions 

submitted by various co- operators a revised sampling procedure was 

outlined in 1958, (12, p. 1 -4) which contained two major variations 

from the original census. The first alteration consisted merely of 

lengthening the trapping period from three to thirty days. The 

other important revision pertained to the arrangement of the 

trapping lines. Instead of two straight parallel lines, the re- 

vised procedure called for a circular trap line. This circle is 
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the result of joining the ends of the two original lines, and push- 

ing out the middle. (See plate 1). The number of stations, 40, 

the number of traps, 120, and the distance between stations remained 

the same. The northern -most station is the first station of the 

first line, and is designated as station I -1. The stations are 

then numbered clockwise up to station I -20. The station following 

I -20 is the southern -most station, and is the first station in line 

II, designated station II -1. The remaining stations are then also 

numbered clockwise to station II -20, which adjoins with station 

-1, completing the circle. When the fifty foot interval between 

stations is used, a circle with a circumference of 2,000 feet 

results. The radius is 318 feet, and covers an area of a little 

more than 29 acres. It is suggested that this area should not be 

trapped more than once every six months. 

From the data received from the original census, and from data 

obtained using variations of this procedure, Calhoun was able to 

postulate a very impressive theory of social organization and inter- 

actions within the small mammal community. The size of the home 

range of an animal seems to have an important relationship to the 

relative position of the animal in the social hierarchy. Home range, 

as defined by Burt (3) is that area, usually around the home site, 

over which the animal normally travels in search of food and shelter, 

and in which mating and care of the young take place. According to 

Layne (23) the home range varies with the sex and age of the animal, 

the season, weather, breeding condition, habitat, population density, 

I 
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and available food. In addition to these variations, different 

investigators use different methods of determining the home range 

from the same data, and therefore reported home ranges may vary 

according to the method used. With these limitations in mind, I 

would like to make a short comparison of the relative sizes of the 

home range of the various genera involved in this study. 

The home range of Peromyscus has been reported as being 2.3 

acres by Blair (1), 1.67 by Morris (24), and 0.8 acres by Williams 

(25). Microtus has a reported home range of 0.6 acres by ILayne 

(16, p. 15 -17), and Sorex a range of 195 feet by Ingles (21). 

Eutamias, being a larger diurnal animal, has a home range of up to 

7.2 acres by Blair (1). Of the nocturnal animals, Peromyscus has 

the largest range of those mentioned. In a system of removal 

trapping, it is logical that the animals with a larger home range 

would find and enter the traps more quickly than would animals with 

smaller home ranges. In his analysis of trapping records submitted 

through the census, Calhoun found this to be a very typical 

phenomenon. For example, the first few days often demonstrated a 

very rapid input of Clethrionomys or Peromyscus, and a very slow 

input of certain genera such as Sorex and Blarina, although some 

genera such as Microtus entered the traps at a very regular rate. 

After trapping progressed for a few days, the capture rate of 

Peromyscus dropped sharply, and that of Sorex and Blarina increased 

rapidly. It seemed that although the shrews entered the traps at a 

slower rate, the total number of shrews captured was often twice 
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that of the mice. In areas where Peromyscus and Clethrionomys 

appeared together, 'Peromyscus entered the traps more slowly than 

the red- backed vole. In areas where shrews were found alone, there 

was no slow entry into the traps, but rather a rapid input from 

the first night. This information indicated that there is not a 

natural "trap shyness" of any one genu 4,but rather the "trap - 

shyness" seems to depend upon the other associated genera. In 

actuality this "trap- shyness" is more apparent than real. Calhoun 

believes that this is due to a social dominance of one genus over 

another, such that the dominant genus suppresses the activity of 

the subdominant genus or genera. In the case of the Peromyscus- 

Sorex relationship, the mice are dominant over the shrews, and this 

dominance is exemplified by the home range size being reduced for 

the shrews. The shrews are therefore forced to live in areas where 

they have the least number of contacts with the more dominant 

genera. This area is normally near the edge of the home ranges of 

the dominant genera, and often is under the ground litter and leaf 

mold. The arrangement of the home ranges indicates that there 

should be almost twice as many subordinate individuals as dominant 

members. 

The method of maintaining this social dominance appears to be 

through vocalization. Calhoun believes there is a filtering system 

which has evolved within the small mammal community. A particular 

species can detect the various calls made by individuals of other 

species as well as members of its own species, and filter out 

those vocalizations which are made by members higher in the social 
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hierarchy than himself. This animal will then alter its movements 

to avoid contact with the more dominant individual. Thus the 

dominant individuals can maintain their territory by emitting a series 

of calls. When an individual detects calls from a member of a species 

lower than itself, it will screen them out and will not be effected 

by those calls. This does not result in a territory completely 

exclusive of other members of the community, but the subordinate 

individuals will tend to range in areas where body contact is least 

likely to occur. 

There is one genus which does not seem to be effected by the 

presence or absence of other genera. In the analysis of trapping 

records, it seems that Microtus captures are not related to the 

removal of any other genera. This genus seems to have developed a 

very effective screening system which permits it to move about 

freely within the habitat, disregarding the calls of the other 

small mammals in the area. 

Considering now only the genera which seem to be influenced 

by this social order within the community, Calhoun has determined 

that under normal conditions the sequence of dominance from highest 

to lowest is as follows: Clethrionomys--Peromyscus--Blarina-- 

Pitymys- -Sorex Neurotrichus (12, p. 4). This sequence may not be 

strictly adhered to in the natural community, for such items as 

population density, habitat type, food, season, and breeding 

condition may alter the relative position of one or more genera. 

The position of a genus or species within a given community can be 

ascertained through the analysis of removal trapping data. Calhoun 
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found that by comparing the day on which 50% of the individuals 

of a particular species were removed the relative social position 

of that species could be determined. For example, in one study 

submitted from Mt. Desert Island, Maine (13, p. 78), the point of 

50% removal for Clethrionomys occurred on day 6, while that same 

point for Peromyscus was not attained until day 10. This indicated 

that Clethrionomys was dominant to Peromyscus in this area. 

The North American Census of Small Mammals is one method which 

can be used to determine the social positions of various genera. 

In this investigation, I have utilized this method to analyze the 

composition of a small mammal community as it varied over a two year 

period. 
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II. METHODS AND MATERIALS 

The method employed in this study followed the procedure as 

outlined in Release 10 of the North American Census of Small 

Mammals (12, p. 1 -4). This was the revised procedure which 

utilized a circular arrangement of trapping stations located at 50 

foot intervals along the circumference of a circle. The circle was 

set up using a compass and chain. Beginning at any given point, a 

compass reading was made, a fifty foot interval was marked off, 

and a stake driven at that point. This procedure was continued 

until the circle was completed. Each compass reading varied 9 

degrees from the previous one. 

Three Sherman live traps were placed at each station and baited 

with hulled oats (groats). The traps were placed near suitable 

cover within 5 -10 feet of the station marker. The traps were set 

on March 29 and were checked daily for 30 consecutive days, ending 

on April 29. The study was carried out over a two -year period, the 

procedure and dates being the same both in 1963 and 1964. 

When an animal was captured, the date, station number, and 

species were recorded. The animals were then either released about 

4 miles from the study area, or were used for museum specimens at 

Oregon State University. 

In order to test the efficiency of this method, 100 traps were 

placed in the very center of the circle for 4 days following the 

regular 30-day trapping period. In addition, in 1964 50 traps were 

set in the center for 2 days prior to the initiation of the 30-day 
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trapping period. The animals captured during this pre -trapping 

period were marked and released in order to determine the length 

of time it took for animals to disperse from the center to the 

edge of the trapping area. 
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III. DrSCRIPTION OF STUDY AREA 

The study was conducted in McDonald Forest, located about 7 

miles north of Corvallis, Oregon, being in that part of the forest 

known locally as "The Saddle ". Specifically, the area is located 

in the S.E. of Section 4, Township 11 South Range 5 west. The 

area had been logged in 1943 and is in a state of secondary 

succession, having a rather dense ground cover of grasses, herba- 

ceous plants, and shrubs, with a few scattered madrone, flowering 

dogwood, and maple, and a moderate number of Douglas Fir of sizes 

up to about 15 years. There are a large number of decaying stumps 

and rotting logs scattered throughout the habitat. Located on a 

hilltop, the area is surrounded by Douglas fir forests. 

The following is a list of a few of the more obvious plant 

species within the area: 

PARTIAL LIST CF PLANT SPECIES 

Pseudotsuga taxifolia (Lambert) Douglas fir 
Iris tenax (Dougl.) Purple iris 
Quercus garryana (Dougl.) Oregon oak 
Berberis aquifolium (Pursh.) Oregon grape 
Fragaria cuneifolia (Nutt.) Wild field strawberry 
Rubus sp Blackberry 
Rubus parviflorus (Nutt.) Thimbleberry 
Rhus diversiloba (T. and G.) Poison oak 
Acer macrophyllum (Pursh.) Large leafed maple 
Cornus nuttallii (Aud.) Common dogwood 

4 

' 
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IV. RESULTS 

A relatively large number of small mammal species were trapped 

in the area. Table I is a listing of these animals in order of 

abundance. The five species which contributed the most animals in 

the area were Microtus oregoni, Eutamias townsendi, Peromyscus 

maniculatus, Sorex trowbridgei, and Sorex var;rans. The relative 

abundance of these animals varied a great deal from one year to the 

next. The Microtus population decreased from 1963 to 1964 by 10%, 

while Eutamias decreased 5 %. Sorex showed an increase of 0%, and 

Peromyscus an increase of 8% from 1963 to 1964. The other six 

species contributed approximately 5% to the total, and their numbers 

did not vary to any appreciable degree. Citellus and Sylvilagus 

were taken only the first year, while :'ustela and Zapus were taken 

only during the second year. The other two genera, Neotoma and 

Neurotrichus, were taken both years. The total number of animals 

varied a little over the two year period, with 222 animals being 

taken during the first year and 236 the second year, thus showing 

a slight increase from 1963 to 1964. 

The number and species of animals captured per day are 

summarized in Tables II and III. This information is presented 

graphically in Graphs 1 and 2. The graphs demonstrate the rapid 

input of Peromyscus during the first few days of trapping. This 

is especially well demonstrated in Graph 2. These graphs also show 

the rather slow influx of Sorex and Microtus and the gradual over- 

taking of Peromyscus by both of these genera. 



Table I. Species present and percentage of population. 

Species 
1963 1964 

No. % No. ñ 

Microtus oregoni (Oregon Vole) 83 

54 

37 

24.5 

63 

72 

27 

30.5 Sorex sp. (shrews) 

(S. trowbridgei) (33) (15) (26) (11) 

(S. vagrans) (21) (9.5) (46) (19.5) 

Eutamias townsendi (Townsend Chipmunk) 45 20 37 15.5 

Peromyscus maniculatus (Deer Mouse) 29 13 51 21.5 

Neurotrichus gibbsi (Shrew -mole) 7 3.1 8 3.8 

Neotoma fuscipes (Dusky -footed Woodrat) 2 .9 2 .8 

Citellus beecheyi (Calif. ground squirrel) 1 .4 0 0 

Sylvilagus bachmani (Brush Rabbit) 1 .4 0 0 

Mustela erminea (Short -tailed Weasel) 0 0 1 .4 

Zapus princeps (Jumping Mouse) 0 0 2 .8 

., , , 

. 

' 

---- aet. 
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Table II. Daily catch record - 1963 

Day Sorex M.o. P.m. E. N.g. Other Total 
Cum 
Total 

1 5 12 1 18 18 

2 4 4 3 11 29 
3 1 3 4 33 
4 7 2 2 3 S.b. 15 48 
5 2 3 4 9 57 

6 3 3 6 63 
7 3 7 1 2 13 76 
8 4 4 3 11 87 

9 2 4 3 9 96 
10 3 3 3 9 105 
11 3 3 3 1 10 115 

12 2 4 1 4 1 12 127 
13 1 3 1 1 1 7 134 
14 2 2 2 6 140 
15 3 7 1 11 151 

16 2 4 1 1 8 159 
17 2 2 1 2 7 166 
18 4 5 2 1 N.f. 13 179 
19 3 3 1 7 186 
20 2 1 2 2 C.b. 8 194 

21 1 2 1 4 198 
22 1 2 3 201 
23 3 1 4 205 
24 1 N.f. 2 207 
25 1 1 2 209 

26 2 2 211 
27 1 1 1 212 
28 2 1 3 215 
29 1 1 2 217 
30 2 2 1 5 222 

54 83 29 45 7 4 

Key: 
M.o. - Microtus oregoni 
P.m. - Peromyscus maniculatus 
E. - Eutamias townsendi 
N.g. - Neurotrichus gibbsi 
S.b. - Sylvilagus bachmani 

Neotoma fuscipes 
C.b. - Citellus beecheyi 

h 

. 

N.f. - 
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Table III. Daily catch record - 1964. 

Day S.v. S.t. M.o. P. E. N.g. Other Total 
Cum 
Total 

1 7 7 N.f. 15 15 
2 6 3 9 24 
3 2 6 8 32 
4 2 3 5 37 
5 3 2 2 7 44 

6 1 4 3 1 9 53 
7 3 1 5 3 2 14 67 
8 3 3 3 3 12 79 
9 1 5 1 1 2 10 89 

10 2 1 4 1 2 10 99 

11 1 1 5 3 1 11 110 
12 3 2 1 3 9 119 
13 2 2 2 2 N.f. 9 128 
14 3 1 1 2 7 135 
15 2 1 1 4 139 

16 2 1 1 1 5 144 
17 2 4 6 150 
18 6 4 6 2 18 168 
19 6 1 2 1 10 178 
20 1 3 1 5 1.83 

21 2 2 1 2 1 8 191 
22 1 2 1 4 195 
23 1 2 1 1 1 Weasel 7 202 
24 2 1 4 1 8 210 
25 2 2 2 1 1 8 218 

26 1 1 Zapus 3 221 
27 1 2 3 

224 
28 2 3 1 6 230 
29 1 1 Zapus 3 233 
30 2 1 236 

46 26 63 51 37 8 5 236 

S.v. = Sorex vagrans 
S.t. = Sorex trowbridgei 
M.o. = Microtus oregoni 

P. = Peromyscus maniculatus 
E. Eutamias townsendi 

N.g. = Neurotrichus gibbsi 
N.f. = Neotoma fuscipes 

. 

. 

, 

Key; 
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Graphs 3 and 4 present these same data, based on the percentage 

of animals removed plotted on the ordinate against the day of re- 

moval on the abscissa. Again this demonstrates that Peromyscus 

has a rapid rate of removal compared with the other species. The 

point of 50% removal for each year has been taken from these graphs 

and summarized in Table IV. In 1963, this point was reached first 

by Peromyscus on day 7, followed by Sorex on day 10, Microtus on day 

12, and Neurotrichus on day 17. In 1964 Peromyscus again was the 

first to reach this point on day 8. The other genera exhibited a 

different order of removal, however, with Microtus on day 11, 

Neurotrichus on day 12, and Sorex on day 19. 

Table IV. Point of 50% Removal 

Day 

Genera 1963 1964 

All 11 12 

Peromyscus 7 8 

Microtus 12 11 

Sorex 10 19 

Neurotrichua 17 12 

Eutamis 11 6 

The results of the 4-day trapping period in the center of the 

circle following the regular 30-day period are presented in Table V. 

This 4-day extension is compared with the last 4 days of the regular 

trapping period. In 1963 21 animals were taken in the center, as 

__ 

' 
4 
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Table V. A comparison of the 4-day trapping extension in the 

center and the last 4 days of regular trapping. 

Species 

3963 1964 

30 
day 
total 

last 

4 
days 

4 
day 
ext. 

30 
day 
total 

last 

4 
days 

4 
day 
ext. 

Microtus oregoni 83 6 11 63 8 12 

i'erou:yscus 29 - - 51 1 - 

Eutamias 45 3 - 37 - - 

Sorex app. 54 2 9 72 4 2 

Neurotrichus 7 - - 9 1 - 

Neotoma 2 - - 2 - - 

Citellus 1 - - - - - 

SylvalaEus 1 - - - - - 

Zapus - - 1 2 1 2 

kustelus - - - 1 - - 

Totals 222 11 21 236 15 16 
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compared with 16 in 1964. The last 4 days of the regular period 

gave 11 and 15 animals respectively. Only three genera were taken, 

and of these three, Microtus and Sorex accounted for most of the 

captures. In 1963, Zapus was taken in the center, but was not 

represented at all during the regular 30-day trapping period. 

During the two day pre -trapping period of 1964, 5 animals were 

captured, marked and released in the center of the circle. Of these 

animals, 4 were Peromyscus and one Microtus. All 4 Peromyscus were 

recaptured during the regular 30 day trapping period, but the 

Microtus did not return to any of the traps. This information is 

presented in Table VI. 

Table VI. Recapture of Animals Marked and Released 

1964 
Animal Recovered 

4 g:eromyscyus day 4 ---2 Peromyscus 
day 6---1 Peromyscus 
day 17 --1 Peromyscus 

1 Microtus not retaken 

There was a rather large variation in the number of animals 

taken at each station. The average animals taken per station in 

1963 was 5.5, and in 1964, 5.9. The minimum number of animals 

taken at any station was 1, and the maximum was 15. This informa- 

tion is found in Graph 5. 

The different trapping stations showed interesting variations 
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from 1963 to 1964 in the species captured. A selected list of 

five stations (Table VII) demonstrates this variation. 



Table VII. A comparison of animals captured at selected stations. 

1963 1964 
Station S.v. S.t. P.m. M.o. E.t. Total S.v. S.t. M.o. P.m. E.t. N.g. Total 

I -4 7 7 2 2 1 1 1 7 

I-18 1 13 14 3 2 2 1 8 

II-6 5 5 2 4 5 1 2 1 15 

II-7 1 5 6 2 1 1 4 

II-18 2 4 6 12 2 1 4 7 

Key: 
S.v. - Sorex vagrans 
S.t. - Sorex trowbridgei 
P.m. - Peromyscus maniculatus 
M.o. - Microtus 0,regoni 
F.t. - Eutamias townsendi 
N.g. - Neurotrichus gibbsi 
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V. DISCUSSION 

There was considerable variation in the relative densities of 

the major genera between 1963 and 1964. In a short term study of 

this type it is difficult to determine the exact reason for this 

variation. Certain factors could be involved which would result 

in a normal population fluctuation of this magnitude. This may be 

a normal yearly variation due to the cyclic nature of these small 

mammals. Since the trapping occurred at the sane time of the year, 

seasonal variations are not likely. The one factor which I feel 

needs detailed investigation concerns the length of time necessary 

for complete recovery of a small mammal population after being 

disrupted by removal trapping. The fact that Peromyscus made the 

largest increase in numbers would indicate that this animal, being 

somewhat more aggressive, re- established the area much more quickly 

than did the other genera. Once Peromyscus was established, the 

other genera would have a more difficult time displacing these 

individuals. It is quite possible that the competition for avail- 

able space had not reached equilibrium by the time trapping began 

the second year. The increase of Sorex and Peromyscus at the 

expense of Microtus could perhaps be due to a difference in the 

reproductive rates of these animals. Although there is a rather 

high variation in the relative density of the component species, 

it is interesting to note that the overall density did not vary a 

great deal. Fourteen more animals were captured in 1964 than in 

1963. This indicates that small mammals have a very quick recovery 
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rate, although normal social equilibrium may not be attained within 

this period. 

By applying Calhoun's theory to these data, it seems that 

Peromyscus is the dominant genus in this community. Peromyscus 

demonstrated a rapid input during the first few days, and reached 

the point of 505 removal at least 3 days before any other genera 

present. Looking again at Graph 2, it is observed that Peromyscus 

rapidly entered the traps, and the total number of mice taken out- 

numbered any other genus until day 18. The final result, however, 

was that the voles and shrews both demonstrated a higher population 

than did the mice. In 1964, when 50% of the mice were removed, less 

than 10% of the shrews had been taken. Thus it would seem that 

the shrews were somehow inhibited until a large number of mice had 

been removed. After the mice were taken from the area, the shrews 

were free to enlarge their home ranges, and thus encounter the 

traps. Although only a few Neurotrichus were taken each year some 

interpretations can be made from these data. A copy of the 1963 

results were sent to Dr. Calhoun by Ar. Hugh Black, and Calhoun had 

this to say regarding Neurotrichus: 

"Although only seven Neurotrichus were captured, the 
time of their capture is particularly instructive. 
None were captured during the first 10 days, and five 
of the seven were taken between days 11 and 18. This 
is the most cryptic of all species present; nearly 
fifty percent of their associates had been removed 
before any Neurotrichus were taken. This is a typical 
picture for cryptic species; a large number of their 
dominant associates must be removed before their 
cryptic behavior is sufficiently altered for many of 
them to become exposed to traps." 

. 
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In 1964 the results were not quite as dramatic for Neurotrichus, 

but this species again did not enter the traps until almost 35% of 

its associates were removed. 

The shrew population consisted of two species, and these 

species demonstrated a dominant relationship within the genus. 

Calhoun interpreted the 1963 data as follows: 

"With regard to Sorex it is to be noted that S.t. 
entered traps more rapidly than S.v. Seventy nine 
percent of the 30-day total for S.t. occurred by day 
15, but only 53% of S.v. by this date. My suspicion 
is that in the social organization of the community 
S.t. is dominant to S.v." 

In 1964 this relationship was not demonstrated as clearly, but 

rather both species of shrews reached the point of 50% removal on 

about the same day. 

The removal of Microtus very closely followed that of the 

total for all animals, This is what would be expected for a 

species which is uninfluenced by the other members of the community. 

Calhoun feels that their pattern of continuous input may be 

accounted for by their slow response to the intra- social changes 

within the community, and thus they have a slow gradual shifting 

of home ranges only as space is provided by the removal of members 

of their own genus. 

Eutamias demonstrated two very different removal rates during 

this two year study. The first -year chipmunks entered the traps 

in a very steady continuous manner over the 30-day period. In 

the second year there was a very rapid input of animals during the 

first part of the trapping period, followed by a small secondary 
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increase about day 23. This pattern could be due in part to the 

different weather conditions of the second year. In 1963, the 

weather was very rainy and cool for the first 24 days of trapping. 

This may have somewhat limited the daily movements of the diurnal 

chipmunk. This would account for a slow dispersal as indicated by 

a continuous removal of these animals. The second year, the weather 

was much warmer during the day, with many more sunny days during 

the trapping period. This type of weather would favor daily 

movements of a larger magnitude than would cloudy and rainy weather, 

and the chipmunks would range more widely during the day and locate 

the traps sooner under these more favorable conditions. Since the 

chipmunk is a diurnal mammal, it does not seem to enter into the 

hierarchy of dominance with the mice and shrews. 

It would seem from this information that Peromyscus is the 

dominant nocturnal small mammal in this community, and that this 

species exerts a domineering effect over Sorex vagrans, Sorex 

trowbridgei, and Neurotrichus. Microtus, although a nocturnal 

animal, and Eutamias, a diurnal animal, do not seem to enter into 

this social hierarchy. 

An analysis of the rate of capture for all animals in 1964 

(Graph 6) indicates a rather large increase in the capture rate on 

about day 17. This increased rate continued until day 22. Part 

of this increase was due to a replacement of about 30 traps on day 

18. However, these traps alone did not account for the large 

increase; in fact the increase had begun the day before replacement 

of the traps. This increase is typical of removal trappings. 

. 
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Calhoun (12, p. 3 -9) has found this to be a rather consistent 

phenomenon, and has determined that this occurs about every fifteen 

days. At this time there seems to be a rather simultaneous range 

expansion resulting in an increased rate of capture. The fact 

that in this study the majority of the animals responsible for the 

increase were shrews would indicate that the subdominant species 

were actively expanding their ranges. 

Although the habitat seemed rather uniform throughout the 

trapping area, it was observed that certain trapping stations had 

a much higher catch than others. Also, certain stations often 

captured almost entirely individuals of one species. It was 

expected that this same trend would be exhibited the second year, 

with the same species being taken at the same stations. However, 

this was not demonstrated to be the case. A selected list of five 

stations at which this variation was most prominent is found in 

Table VII. Station I -4 in 1963 captured nothing but Sorex 

trowbridgei, producing a total of 7 individuals. In 1964, 7 

individuals were also taken at this station, but only 2 of them were 

S. trowbridgei. Four other genera were represented at this station 

which were not there the first year. Station II -6 also shows this 

same trend, where in 1963 five individuals, all Microtus, were 

captured, while in 1964, 15 animals were taken, representing six 

genera. The exact meaning of this variation is hard to determine. 

This short -term study does not provide enough data to make any 

lengthy comparisons. It does indicate that the placement of the 

genera within the community does vary with tine and space. It 
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seems that one genus does not capitalize the space for a long 

period of tine. However, this community was under the influence 

of an outside force, i.e. the removal- trapping of the previous 

year. There is a possibility that the community had not completely 

recovered socially from the previous trapping. Perhaps if recovery 

were complete, the trapping records would demonstrate the same 

genera at the same stations. This is pure speculation, but this 

may be the reason for the high variation in the relative densities 

of the various species, especially the increase in the dominant 

Peromyscus. 

The effectiveness of this method of removal trapping is based 

on removing all animals, with equal probability of their entering 

the traps. This method was expected to remove all animals from 

the center of the circle outward to the traps on the periphery 

of the circle. Since the circle seemed quite large, a check was 

made to determine whether or not the animals in the center had 

actually dispersed to the edge. This was accomplished by setting 

the traps in the center of the circle for four days following the 

regular trapping and the results from this 4-day period compared 

with the last four days of the regular period. This trapping 

indicated that in both years animals were still in the center of 

the circle, and had not dispersed to the traps on the edge. In 

fact, in 1963 almost twice as many animals were taken during the 

4-day extension as were taken the last 4 days of regular trapping 

(Table V). This would suggest that the method is not removing all 
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animals from the study area. It is interesting to note which genera 

were not completely removed. Microtus and Sorex were the most common 

genera taken, along with a few Zapus. The fact that Microtus and 

Sorex have quite small home ranges would account for this fact. 

Peromyscus and Eutamias have the largest ranges, and were con- 

sequently completely removed. In this particular habitat, it would 

seem that a 50 -foot spacing of traps around the circle results in 

a circle too large to completely remove the animals with small home 

ranges. 

The Peromyscus which were marked and released prior to the 

1964 trapping period (Table VI) were all recaptured before the end 

of the 30-day period. Three of the four animals were taken by the 

sixth day of trapping, and the fourth one did not show up until the 

17th day. This would indicate that the animals with the largest 

home range within the species would be captured first, and the 

animals with smaller home ranges expanded their ranges only after 

the more dominant individuals of the same species had been removed. 

The other revision of the North American Census of Small 

Mammals mentioned earlier was that of extending the trapping period 

from three to thirty days. Table VIII is a comparison of the 

results of the thirty day total, compared with the results of the 

first three days of trapping. The first three days represent the 

results as they would have been reported had the census been carried 

out for only three days. The results are obvious; a three day 

trapping period does not at all give an accurate picture of the true 

composition of the mammal community. For example, in 1964 the three 



Table VIII. 3-day versus 30-day totals 

Sorex hic. P.m. Eutazrias N.f. Misc. Total 

1963 

3-day 5 12 12 4 0 0 33 

15% 36% 36% 13% 

30-day 54 83 29 45 2 11 222 

24% 37% 13% 20% 1% 6% 

1964 

3-day 0 2 13 16 1 0 32 

0 6% 40% 50% 3% 

30-day 72 63 51 37 2 11 236 

30% 27% 21% 16% .8% 5% 

35 
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day total indicated that there were no shrews present, while the 

30-day census demonstrated that there were actually at least 72 

shrews and that they contributed 30% of the total number of animals. 

The reverse is true for Eutamias, where the three day total 

indicated that 50% of the population consisted of chipmunks, while 

the 30-day total dropped to a more modest 16%. This same mislead- 

ing information is obtained for almost all animals when only three 

days of trapping are used. The extension of the trapping period 

is an obvious improvement, making the census a more accurate and 

reliable method of determining small mammal populations. 
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VI. CONCLUSIONS 

It was concluded that in this small mammal community 

consisting of four major genera, Sorex, Microtus, Peromyscus, 

and Eutamias, a social dominance existed whereby Peromyscus 

dominated sorex to the point of inhibiting movement of the 

shrews. Microtus and Eutamias seemed to be uneffected by this 

social order within the community. Neurotrichus, a consistant 

member of the community with smaller numbers, was dominated by 

both Peromyscus and Sorex. 

Although this method did not remove all animals from the 

entire trapping area, it is a useful and effective method of 

sampling small mammal communities. If complete removal of all 

animals is desired, a smaller spacing between trapping stations 

would reduce the diameter of the circle and increase the 

possibility of removing all animals. 

The extension of the trapping period from three to thirty 

days is a definite improvement over the old method. 
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VII. SUMMARY 

During the spring of 1963 and 1964 an investigation of a 

small mammal community was made in McDonald Forest, near Corvallis, 

Oregon. The revised North American Census of Small ¿animals 

procedure was used, and from this census the species composition 

of the community was determined. The relationships of several 

genera indicated a social dominance within the community. 

The population density remained rather constant over the two 

year period, but the composition of this population varied a great 

deal. Peromyscus and Sorex demonstrated a rather large increase 

from 1963 to 1964, while Microtus and Eutamias numbers dropped. 

The effeciency of this method was tested by trapping for four 

additional days in the center of the circle after the regular 

trapping period. This additional trapping demonstrated that the 

animals with larger home ranges were completely removed, while 

animals with small home ranges were still in the area. 
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