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ABSTRACT

Effects of removal on a population of nocturnal rodents were 

studied between 24 March and 13 April, 1971 in.a desert-scrub- 

grassland habitat in southeastern Arizona. Ten days of live-trapping 

and marking in a 1.69 hectare grid were followed by ten days of 

removal in the central hectare, while animals in the surrounding 0.69 

hectare continued to be live-trapped. Ten species were captured; 

most frequent were Dipodomys m erriami, Onychomys torridus, and 

Perognathus penicillatus.

Areas of activity occupied during the firs t ten days tended at 

first to include the point of removal, but with time the distance 

between removal and activity area tended to increase. Numbers of 

snap-trapped animals, marked after removal began, increased with 

time.

Part of the population was not removed, although the 

individuals were alive during removal and had been active in the 

removal area during live-trapping.

Species composition of animals snap-trapped during the firs t 

three days of removal was not significantly different from the 

composition of the population before removal. This contrasted with 

the significant difference found between species composition of new
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animals caught during removal and that of the population before 

removal.

Invaders were defined as those individuals initially trapped 

in the surrounding 0.69 hectare, and later trapped in the center 

hectare. The proportion of invaders during removal was significantly 

different from the proportion of invaders during the firs t ten days of 

live-trapping.

Male-female ratios were significantly different from 1:1 

during live trapping and removal, but these ratios in the two phases 

were not significantly different from each other.

Results indicate that live-traps restricted the normal activity 

patterns of some animals, and that neither snap-traps nor live-traps 

capture all individuals in the area.
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CHAPTER 1 

INTRODUCTION

If a population of rodents exists in nature at a given 

density, how does the population react when the density is disrupted ? 

Specifically, how does the population react to removal of a number of 

its members and to the subsequent availability of unoccupied habitat?

Are all animals in the area of removal equally susceptible to removal? 

Do sympatric, non-conspecific populations invade unoccupied 

territory  in proportions equal to those at which they co-existed in the 

removal area? Do males show a greater invading response than 

females? Many early studies (Elton, Davis and Findlay 1935;

Spencer 1941; Goodnight and Koestner 1942; Gray 1943; Storer, Evans 

and Palmer 1944; Stickel 1946a, 1946b) have indicated that, especially 

with prolonged removal of rodents in the area, there is indeed an 

influx of animals, generally inferred from the decrease of numbers 

trapped followed by an increase or levelling off to a constant number.

To determine the nature of rodent response to a de-populated 

area, animals initially in the area, as well as those appearing 

throughout the removal period, must be uniquely identifiable. An idea 

of an animal’s general area of activity before removal is also necessary.
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The most practical method of doing this is by live-trapping, marking, 

releasing, and attempting to recapture animals in the area to be studied. 

The often untenable assumptions integral to live-trap estimates using 

sampling methods have been well-discussed (Lincoln 1930; Schnabel 

1938; Dice 1941; Jolly 1965; Andrewartha and Birch 1954:630; Ricker 

1958). Ultimately, because of the limitations of live-trapping and 

marking, conclusions can be made only about those animals actually 

marked; however, because of the experimental design, certain 

inferences can be made about animals not marked, and about the 

effectiveness of live-trapping as a method of population estimation.

By firs t marking a large part of a population of nocturnal 

desert rodents, an idea of species composition of the population, sex 

ratios, and movements of animals in a presumably ’'filled" area was 

obtained. These results were then compared with data obtained during 

removal of animals from a central portion of the area initially 

live-trapped. By simultaneously continuing to live-trap around the 

removal area, knowledge was gained about: the source of snap-trapped 

animals; differences, before and after removal, in movements by new 

animals (invaders) toward the removal area; sex ratio differences 

between live-trapped and snap-trapped animals; differences in species 

composition among live-trapped animals, snap-trapped animals, and 

animals appearing during removal; and the effectiveness of live-traps 

in capturing individuals exposed to them.
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MATERIALS AND METHODS

Field work was done for 20 nights between 24 March and 

13 April, 1971, in the Santa Rita Experimental Range, about 10 miles 

east of Sahuarita, and 30 miles south of Tucson, Arizona. Exact 

location of the study area was in the SE quarter of the NW quarter of 

Section 25, Township 18 South, Range 14 East. Elevation is 3560 feet.

Study Area

The site chosen was about 0.5 mile north of a dirt road that 

runs east-west through Pasture 2N of the Santa Rita Experimental 

Range. Although the original labor involved in carrying traps this 

far from the road and the subsequent time used in reaching the site 

every night were relatively great, proximity to the road and any 

confounding influences were minimized. E arlier aerial observations 

indicated that this area was relatively uniform in its major vegetational 

cover and in the absence of any deep washes, as compared with other 

parts of the Experimental Range.

Vegetation

Vegetation included: mesquite, Prosopis s p . ; cholla and 

prickly pear cacti, Opuntia sp p .; hedgehog cactus, Echinocereus spp .;
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barrel cactus, Ferocactus sp p .; joint-fir Ephedra s p .; paloverde,

Cercidium spp .; Acacia sp p .; hack-berry, Celtis sp p .; bur-sage, 

Franceria spp .; small herbs, Zinnia spp .; Aplopappus sp p .; 

Allionia spp .; Euphorbia sp p .. As can be seen from Figure 1, the 

grass cover was dense. The area was being grazed, as cattle were 

seen in pasture 2N near the road, although none were noticed near 

the site.

The Grid

A square grid was established, 130 m eters on a side. A 

small wash ran through the northwest quarter of the grid for about 

forty m eters. Total grid area was 1.69 hectare. Trap stations were 

ten m eters apart; there were 14 rows of 14 trap stations each, or a 

total of 196 stations. A live-trap of a modified Fitch (1950) design 

was placed at each station. At each of the central 100 stations of the 

inner ten by ten rows, three Museum Special snap-traps were placed 

in addition to the live-trap. There were thus 496 traps so that 196 

live-traps covered the whole grid, and 300 snap-traps covered the 

central hectare.

Trapping Schedule

Trapping was divided into two phases. The initial marking 

phase, from 24 March to 3 April, involved only live-trapping; the



Figure 1. Photographs of vegetation on the grid



Figure 1, continued
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removal phase, from 3 April to 13 April, included snap-trapping of 

the central hectare, and live-trapping of the surrounding 0.69 hectare.

Initial Marking Phase

Between one and two hours before sunset, traps were opened 

and baited with a peanut butter-water-oats mixture. Traps were 

checked at 2300 hours and at 0600 hours, after which they were closed 

until the afternoon baiting. On the nights of 1 and 2 April, the traps 

were closed after the 2300 check to prevent an increasing trap 

mortality which seemed related to the cold nights.

Animals caught for the first time were marked with a unique 

toe-clip. Sex, breeding condition, and toe-clip number were recorded 

for all animals captured; weight was recorded for new animals. For 

males, testes were recorded as being in the scrotal or abdominal 

position. Lactation and vaginal swelling were recorded for females. 

Obvious abnormalities such as broken tails, bloody noses, and scars, 

were also recorded. A number of recaptured animals exhibited 

pronounced torpidity and could not move after being released. This 

was most frequent in the morning. These animals were taken to the 

laboratory and allowed to recover or die, the final result evident by 

that afternoon, when recovered animals were released in the area 

where they were captured. Trap mortalities were saved and frozen.



A note about toe-clipping is pertinent. A record of a toe-clip 

number is subject to at least four types of error. The recorder may 

call out the wrong number to be clipped, the person marking may clip 

the toes incorrectly, the number of a marked animal may be read 

incorrectly, or the number may be read correctly, but due to toe 

loss, ambiguity results. The number of e rro rs was a function of the 

many people necessarily involved in the study, but a method of 

marking such as ear-tagging (Brant 1962) would reduce all four 

sources of erro r.

Removal Phase

Baiting was sim ilar except that the three snap-traps per 

station in the inner hectare were baited and set. Live traps in this 

area were not set; the 96 live-traps in the two rings surrounding the 

removal area were set as before.

An extra check of live-traps only was made at 0300 during 

the firs t night of removal to decrease exposure and, hopefully, trap 

mortality. Snap-traps were checked both at 2300 and 0600 on the 

first two nights of removal; thereafter, snap-traps were checked 

only in the morning. On 8 April at 2300, the live-traps were closed, 

again to prevent exposure, and only snap-traps were checked the 

next morning. All unmarked, snap-trapped animals were treated 

exactly as new live-trapped individuals, then saved and frozen.
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RESULTS AND DISCUSSION

Species captured over all 20 days were, in decreasing 

frequency: M erriam 's Kangaroo Rat, Dipodomys merriami; Southern 

Grasshopper Mouse, Onychomys torridus; Desert Pocket Mouse, 

Perognathus penicillatus; Bailey's Pocket Mouse, Perognathus baileyi; 

Harvest Mouse, Reithrodontomys fulvescens; Pack Rat, Neotoma 

albigula; Cotton Rat, Sigmodon hispidus; Cactus Mouse, Peromyscus 

eremicus; Arizona Pocket Mouse, Perognathus amplus, and the 

Silky Pocket Mouse, Perognathus flavus. Only one each of the last 

two species was caught and neither has been considered in any 

calculations. Table 1 shows the total number of each species marked 

in the live-trapping and snap-trapping phases. Also shown is the 

number of deaths for each species during live-trapping.

Origins of Animals Removed

Figures 2A-2L show the areas of activity before snap-trapping, 

and the points of removal, denoted by an "X", for all male and female 

D. m erriam i snap-trapped. If the point of removal was different from 

the point of capture immediately preceding removal, an arrow leads 

from that point to the point of removal; otherwise no arrow appears.
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TABLE 1

Numbers of animals marked during live-trapping and removal

Live-Trapping Removal
Species d % of 

species
$ % of

species
Total % of 

total 
caught

Number % of 
dead total

cT % of 
species

$ % of
species

Total % of 
total 
caught

D. m erriam i 52 60% 35 40% 87 51% 27 77% 24 56% 19 44% 43 58%

0. torridus 20 64% 11 36% 31 18% 0 0% 8 73% 3 27% 11 15%

P. . 16 73% 6 27% 22 13% 2 6% 10 77% 3 23% 13 18%-penicillatus

P. baileyi 6 75% 2 25% 8 5% 4 11% 4 100% 0 0% 4 5%

R. fulvescens 5 62% 3 38% 8 5% 0 0% 0 0% 0 0% 0 0%

S. hispidus 1 25% 3 75% 4 2% 0 0% 1 100% 0 0% 1 1%

P. eremicus 2 50% 2 50% 4 2% 2 6% 0 0% 0 0% 0 0%

N. albigula 2 33% 4 67% 6 4% 0 0% 1 50% 1 50% 2 3%

Total 61% 66 39% 170 100% 35 100% 48 65% 26 35% 74 100%



Figure 2. Origins and areas of activity for male and female 
Dipodomys merriami snap-trapped from 4/3 - 4/13

Date(s) d ?
4/3 2A 2D
4/4-4/B 2B 2E
4/6-4/7 2C 2F
4/8-4/9 2G 2J
4/10-4/11 2H 2K
4/12-4/13 21 2L

Shaded areas surround animals marked after removal began.
Arrows lead from point of capture immediately preceding removal 
to point of removal, unless these were the same point. Dotted lines 
connect disjunct areas of activity for the same animal. Dots within 
areas of activity indicate points of capture.
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Shaded areas surround animals initially captured after removal had 

begun. Figures 2A-2C and 2G-2I represent m erriam i and are in 

chronological order indicating the date of removal. Figures 2D-2F 

and 2J-2L sim ilarly represent female IX merriami. It is immediately 

clear that more male than female kangaroo rats were snap-trapped.

This held true for most species throughout trapping (Table 1), and can 

also be seen in Figures 3A-3F, where snap-trapped P. penicillatus 

are shown. The number of snap-trapped animals not marked before 

removal had begun, increases with time, as is seen in Figures 2A-2L 

for D. m erriami, and 3A-3C for male P. penicillatus. D. m erriam i 

removed after the firs t day of snap-trapping appear to have originated 

from the outside, although Figure 4 presents interesting anomalies to 

this picture. In this figure appear activity areas of all IX m erriam i 

known to be alive at least two days immediately preceding the snap

trapping period, which had been live-trapped in the inner hectare 

during the initial marking phase, but which had not been snap-trapped. 

These should have been exposed to the snap-trap; however, they were 

not removed. The areas in Figure 4 also line the outside of the grid. 

There were other kangaroo ra ts whose activity areas lay in the center 

of the grid; however, these were not known to be present during the two 

days before snap-trapping had begun, and may have died or emigrated 

from the area. The same crite ria  were used to draw activity areas of



Figure 3. Origins and areas of activity for male and female 
Perognathus penicillatus snap-trapped from 4/3 - 4/13

Date(s) cf $
4/3 3A 3D
4/4-4/S 3B 3E
4/6-4/13 3C 3F

No female P^ penicillatus were caught between 4/6 and 4/13. 
Shaded areas surround animals marked after removal began. Arrows 
lead from point of capture immediately preceding removal to point of 
removal, unless these were the same point. Dotted lines connect 
disjunct areas of activity for the same animal. Dots within areas of 
activity indicate points of capture.
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Figure "4: Activity areas of D. m erriam i which were not re 
moved, but were present during the removal phase.

I 2 3 4  5 6 7 8 9 1011 12 1314
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Figure 5: Activity areas for four species not removed, but present 
during removal. (1 and 2: R. fulvescens; 3: P. eremicus; 4: P. penicil
latus; 5: N. albigula)



animals in Figure 5. It is important to note that Figures 4 and 5 

indicate that 11 animals, present two days before snap-trapping, 

and whose activity areas were known to extend into the removal area, 

were not snap-trapped. This is evidence that at least some animals 

are not susceptible to snap-trapping.

It is evident from Figures 2A-2L that a large number of 

D. merriami were caught substantially outside of their areas of 

activity, and this displacement appears to increase with time.

Kangaroo rats removed on the firs t night were caught within, or 

very near, the area of activity (Figures 2A, 2D). This became less 

frequent as the removal phase progressed. Animals marked after 

the beginning of removal also show large movements from the 

border.

Table 1 shows that many (X torridus, and fewer numbers of 

P. baileyi, R. fulvescens, N. albigula, S. hispidus, and eremicus 

were caught. Activity areas for Onychomys were not drawn since 

they overlapped considerably and the graphical representation would 

be confusing. Activity areas for the last five species were not 

represented because the numbers are small and the areas, especially 

for R. fulvescens overlapped widely.
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Live-Trapping Compared With Removal 

Data from the initial trapping phase were used to estimate 

certain population param eters which were then compared with 

observed values from that part of the population removed by 

snap-trapping.

Differences in Species Composition

Of all the P. baileyi, R. fulvescens, S. hispidus, and 

P. eremicus snap-trapped, none were removed after the third day 

of snap-trapping. This is probably significant, and an attempt was 

made to quantify the significance. To these the hypothesis that 

species were susceptible to snap-trapping in proportions at which 

they co-existed before removal, an estimate was needed of the 

species composition of the population immediately before the removal 

began. For this estimate, the number of animals known alive for 

two days before snap-trapping began was added to the number of 

animals that had been marked before the two-day period and which 

later appeared during the removal phase. The numbers are shown 

for each species in Table 2. Also in Table 2 are  numbers of animals 

removed during the first three days of snap-trapping. The firs t 

three days are used since it was after this period that numbers of 

new animals appearing in the traps reached a minimum. Expected 

numbers are listed next to those based on the proportions of species
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TABLE 2

Comparisons of species composition for animals caught before and during removal 

Columns 2 and 3: Expected numbers based on proportions obtained from column 1

Species Estimate of numbers imme- Numbers removed New animals caught
diately before snap-trapping in firs t three days during removal

Observed Expected Observed Expected
D. m erriam i 46 25 31.5 43 32.4

0. torridus 24 19 16. 5 11 16.9

P. penicillatus 17 15 11.7 13 12.0

R. fulvescens .7 6 4.8 0 4.9

P. baileyi \ \
S. hispidus A 2\ A)n >7 7.5 >7 7.8
P. eremicus 7 7 7
N. albigula 2' 0' J
Total 105 72 72.0 • 74 74.0
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estimated before snap-trapping. A Chi-squared goodness-to-fit test 

shows no significance at the 0.05 level with four degrees of freedom 

(numbers for baileyi, S. hispidus, P. eremicus, and albigula 

were combined). The data do not indicate a difference in species 

composition of snap-trapped animals from that estimated to exist 

before snap-trapping had begun.

Species Composition of New Animals 
During the Second Phase

After removal has begun, species may appear in proportions 

different from those present before removal. Numbers of new animals 

caught during removal are listed in Table 2. Expected numbers are 

again based on the estimated proportions before removal. The 

Chi-squared test for goodness-of-fit is significant at the 0.05 level. 

The conclusion is that the species composition of animals appearing 

after snap-trapping was different from that of animals in the plot 

before snap-trapping. The absence of new R, fulvescens, the 

relatively sm aller number of torridus, and the larger number of 

D. merriami are the sources of largest deviations from expected 

values.

Numbers of Invaders Before and 
After Snap-Trapping

If the removal of animals caused greater centrally directed 

movement from new animals, then the proportion of animals initially
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caught in one of the outer rings and later caught in the central 

hectare should be larger during removal than during the firs t phase.

The figures for these "invaders” are shown in Table 3, listed by 

species and sex. Eliminated from consideration during both phases 

were animals trapped during the last trapping period of that phase, 

since new animals on these occasions could not have displayed 

central movement during that phase. Furthermore, in this firs t 

phase it was necessary to consider, so far as possible, only 

invasions, and to eliminate any centrally directed movements which 

were merely expressions of normal activity patterns by residents.

For this reason, all animals caught during the firs t three days were 

not considered in calculating the proportions of invaders during the 

first phase, since a large part of those marked in the firs t three 

days were probably residents. This is indicated in Table 4 by the 

rapid decrease, in the firs t three days, of unmarked individuals 

which were live-trapped, and by the reciprocal rise  in the number 

of marked animals during the same period. A certain number of 

animals caught in the f irs t three days were undoubtedly invaders; 

however, these could not be separated from the residents. Additionally, 

because proportions, and not absolute numbers, of invaders during 

the two phases were to be compared, the elimination of the animals 

caught in the firs t three days of the firs t phase was believed to be



TABLE 3

Animals initially caught on outer two rings

(Animals from days 4-9 of the first phase, and animals from days 1-9 of the removal phase included.)

Live-trapping Removal
Species Moved to 

center
% of 

species
Did not move 
to center

7o of 
species

Moved to 7o of 
center species

Did not move 
to center

% of 
species

D. m erriam i 2 n% 17 89% 14 43% 19 58%

0. torridus 1 17% 5 83% 2 29% 5 71%

P. penicillatus 1 14% 6 86% 1 14% 6 86%

P. baileyi 1 100% 0 0% 0 0% 3 100%

R. fulvescens 0 0% 1 100% 0 0% 0 0%

S. hispidus 0 0% 3 100% . 0 0% 1 100%

P. eremicus 0 0% 0 0% 0 0% 0 0%

N. albigula 0 0% 3 100% 0 0% 2 100%

Total 5 12% 35 88% 17 32% 36 68%

to



TABLE 4

Numbers of new, marked and dead animals in the initial ten days of live-trapping

1
Month Day Time New animals Marked animals Deaths

Within central On outer Total Within central On outer Total
hectare two rings hectare two rings

March 24 2300 29 22 51 0 0 0 0
25 0600 13 13 26 4 1 5 1

2300 5 10 15 18 9 27 1
26 0600 2 8 10 17 11 28 2

2300 3 2 5 19 23 37 0
27 0600 1 6 7 23 27 43 0

2300 1 3 4 15 29 44 1
28 0600 3 7 10 19 22 41 0

2300 2 2 4 19 37 56 2
29 0600 1 4 5 21 32 53 3

2300 2 4 6 15 33 48 0
30 0600 3 6 9 16 28 44 0

2300 0 3 3 19 30 49 0
31 0600 0 1 1 19 39 58 4

2300 0 • 4 4 25 32 57 4
April 1 0600 1 4 4 19 27 46 7

2300 0 2 2 13 31 44 9
2 2300 0 2 2 11 20 31 1

toto
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justified. This reasoning allows inclusion of all animals initially 

appearing in the outer two rings during the removal phase, since most 

of these were probably not residents.

A chi-squared test for homogeneity on the totals of 

D. merriami in Table 3 leads to a rejection, at the 0.05 level, of the 

hypothesis that the proportions were different between the two phases.

A sim ilar test using totals of all species shows significance between 

the 0.05 and 0.10 levels. The evidence indicates a significant 

difference between the two phases in the proportion of invaders.

Influences of Trapping

In Tables 4 and 5 are listed the total number of animals caught 

with subdivisions of new and marked animals appearing in the central 

hectare, and in the surrounding 0. 69 hectare. The number of deaths 

in live traps is also shown.

Effectiveness of Marking

As seen in Table 5, eight new individuals were caught 

within the removal area, and thirteen outside, during the firs t day 

of snap-trapping. These animals may have moved in, responding 

to the substantial number of live-trap mortalities during the three 

days preceding snap-trapping (Table 4). Due to cold weather, the 

traps were closed for part of the two nights prior to removal, and



TABLE 5

Numbers of new, marked, and dead (in live-traps) animals during removal

Month Day Time New animals
—  

Marked animals Live-
Within removal On outer Total Within removal On outer Total trap
i area two rings area two rings deaths

; April 3 2300 3 6 9 24 22 46 0
* 4 0300 0 2 2 0 26 26 0

0600 5 5 10 16 7 23 0
2300 0 2 2 2 13 15 0

5 0600 4 4 8 12 20 32 0
* 2300 0 1 1 0 13 13 0

1 6 0600 0 8 8 6 26 32 0
* 2300 0 1 1 0 12 12 0

7 0600 1 2 3 6 25 31 0
* 2300 i o 0 0 0 14 14 0

8 0600 1 3 4 2 22 24 0
* * 2300 0 1 1 0 24 24 1
* * * 9 0600 2 0 2 ! 11 0 11 0
* 2300 i 0 2 2 0 16 16 0

10 0600 0 2 2 0 17 17 0
* 2300 0 1 1 0 13 13 0

11 0600 0 5 5 3 12 15 0
* 2300 0 3 3 0 10 10 0

12 0600 0 2 2 5 13 18 1
* 2300 0 2 2 0 13 13 0

13 0600 2 4 6 4 10 14 1

( * Live-traps only checked) (** Live-traps closed due to cold) (*** Snap-traps only checked)
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movement may have occurred then. It is also possible that these 

animals had been present during much of the initial marking phase, 

and simply were not trapped. (

Possible Restriction of Activity 
By Live-Traps

Because of cold weather, the outer two rings of live-traps 

were closed on the night of 8 April, and snap-traps only were checked 

in the morning. As can be seen from Table 5, a large number of 

marked individuals were snap-trapped at 0600 on 9 April. The 

apparent increase of numbers is largely due to these captures since 

ten of eleven marked individuals snap-trapped at 0600 were kangaroo 

ra ts. Time spent in a live-trap certainly results in a restriction of 

the animal’s normal activity pattern. It is possible that on this 

particular night when this restriction was eliminated, the animals 

extended their activity into an area previously not open, and were 

subsequently trapped.

Sex Ratios

In a study sim ilar to this one, but covering a much wider 

area (17 acres), Stickel (1946a) found the sex ratio of males to females 

captured in the central snap-traps to be 2:1, while the ratio for live- 

trap captures was 1:1. In another work patterned after Stickel’s,

Van Vleck (1968) found that the live-trapping resulted in a significantly



greater ratio of females to males, while snap-trapping produced the 

assumed 1:1 ratio. The studies were done under very different 

conditions. Stickel worked with Peromyscus leucopus and Van Vleck 

worked with Microtus pennsylvanicus. Their results do show, however, 

that response to trapping can differ with sex.

In this study, 104 males and 66 females were live-trapped 

during the initial marking phase (proportion of males = 0. 612), while 

72 males and 36 females were snap-trapped (proportion of males =

0. 667). Both proportions are significantly different from 0. 50 at the 

0.05 level; hov/ever, while it may appear that the proportion of males 

caught in the snap-traps was greater than the proportion live-trapped, 

the difference is not significant at the 0.05 level.

26



SUMMARY

Nightly trapping, from 24 March to 13 April, 1971, produced 

246 nocturnal desert rodents in ten species on a 1.69 hectare grid in 

a southeastern Arizona desert-scrub-grassland habitat. In the initial 

ten-night live-trapping and marking phase, 170 animals were marked. 

During the next ten nights, the central hectare was intensively 

snap-trapped, and the surrounding 0.69 hectare was live-trapped. 

During this removal phase, 76 new animals appeared. Numbers of 

different individuals caught over the twenty nights were: Dipodomys 

m erriami (130), Onychomys torridus (42), Perognathus penicillatus 

(35), Perognathus baileyi (12), Reithrodontomys fulvescens (8), 

Neotoma albigula (8), Sigmodon hispidus (5), Peromyscus eremicus 

(4), Perognathus amplus (1), Perognathus flavus (1). A total of 2676 

live-trap-nights, and 3000 snap-trap-nights were included.

There were significantly more males than females during both 

phases, and the proportion during removal was higher than that during 

the firs t phase, although not significantly so.

During the first two to three days of removal, most animals, 

especially D. m erriam i, were snap-trapped in or near their areas of 

activity. Although the area trapped was probably too small to include

27
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entirely many areas of activity, it appears that, for animals that 

were eventually snap-trapped, distances from the points of removal 

to the general activity areas were greater for animals trapped later 

in the removal program.

At least eleven animals, known to be alive during removal 

and which had been active in the removal area during the firs t 

phase, were not snap-trapped, implying that the snap-traps were 

ineffective in catching all animals exposed to them. The capture 

of twelve unmarked rodents in the snap-traps during the firs t night 

of removal indicates that the live-traps sim ilarly did not catch all 

animals in the area, although the appearance of the new animals 

may have been a response to area vacated by a large number of 

animals that died in the live-traps immediately before removal 

began. Live-traps may also restric t normal movements of the 

rodents, since a large number of marked animals was snap-trapped on 

a night during which the live-traps surrounding the removal area 

were closed. The consequences are  obvious for home-range determi

nation inferred from points of capture in live-traps.

Species composition of animals snap-trapped during the 

firs t three days of removal was not significantly different from that of 

animals live-trapped during the initial marking phase. Assuming that 

most of the animals caught during these three days were residents,



it would appear that one obtains a relatively accurate idea of species 

proportions through an intensive use of snap-traps in a grid pattern.

Species composition of new animals appearing during 

removal was significantly different from that during the initial 

marking phase. Coincident with this was the significantly different 

proportion of invaders between the two phases of trapping, where an 

invader was defined as an animal initially appearing in the outer 0.69 

hectare and later appearing in the central hectare. IX m erriami 

appeared during removal in proportions greater than expected; 

moreover, the proportion of IX m erriam i invading was also greater 

than that during the first phase. A number of new (X torridus 

sm aller than expected appeared during removal; no new IX fulvescens 

were caught during the second phase, although five were expected.

That there was a greater degree of invasion during removal is 

fairly evident. This may indicate that a differenttype of animal 

invades unoccupied territory. Within a population may be individuals 

constantly searching for unfilled space, so that when a large area 

becomes available, these individuals appear in proportions different 

from that of the surrounding "settled” population. Just as plausible 

is the possibility that D. m erriam i has a quicker response to an 

empty habitat than other species, while R. fulvescens may have a 

very slow reaction, thus producing the difference in proportions.

29



The design of this experiment should lend itself well to studying 

differences of all kinds in the resident population and in the 

animals which replace the residents after they have been removed.
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