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This study dealt with the life history and population 

dynamics of the pine vole, Microtus pinetorum. In the past 

there has been a void of ecological material concerning this 

small mammal in the southwestern region of its range. 

From November, 1969, through February, 1970, a survey 

was conducted in Marion County and Harrison County, Texas, 

to determine the most suitable habitat for an ecological 

study of Microtus pinetorum. A study was then initiated in 

March, 1970, and continued through March, 1971, on an un-

disturbed marsh five miles south of Marshall, Harrison 

County, Texas. 

The most preferable habitat of Microtus pinetorum in 

this area was found to be lowland areas where moisture was 

plentiful throughout the year. Small mammals were trapped in 

Sherman live traps and data recorded on each animal from each 

trapping. 

A total of 35 pxne voles (159 captures) was trapped 

on the study area from March, 1970 through March, 1971. Popu-

lation density was highest during the months of February, 
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March, April, and May. Population levels dropped during the 

warmer summer months, and during August, September, and 

October no pine voles were taken. 

Animals were classified in age groups based primarily 

on pelage and total length of body. From March, 1970 through 

July, 1970 no juveniles were recorded in the population. 

During this time the population was composed almost entirely 

of adults, with few subadults. During the months of December, 

1970 through February, 1971 all age classes were present in 

nearly equal numbers. 

Some of the more common vegetation in the study area.was 

little blue stem, Andropogon scoparius; Johnson grass, Sorghum 

halepense; sedge, Cyperus sp.; moneyworth, Hydrocotyle verti-

cillata; short leaf pine, Pinus echinata; black willow, Salix 

nigra. 

A mean litter size of 2.3 was established. Pregnant 

females were observed from December through May, with the 

highest frequency being in April. The reproductive season of 

the pine vole in this area seems to extend from November 

through May. 

Home ranges of adult males and females were found to be 

approximately equal in size^with males having larger activity 

areas. Juveniles had the largest home ranges, and subadults 

had slightly larger home ranges than adults. 
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Survival rates were estimated for 25 individuals within 

the population. A mean longevity of 17 weeks was indicated, 

with one animal living for 59 weeks. 

A drop in the population was noted during the summer 

of 1970. Several factors possibly caused this drop: 

Uneven ratio's of males to females in spring 1970 

(3:1 respectively); 

High frequencies of adults in the population, with no 

juveniles and few subadults in spring 1970; 

Increased predation (probably snakes) during the 

spring 1970; 

Reduction in reproductive levels during the summer 

1970. 
4 

Few ecological studies have been done on small mammals 

in North East Texas. In the past workers have found trapping 

success to be minimal on most occasions. Due to excessive 

agricultural usage of lands and massive converting of natural 

fields and woods into grazing area, few habitats remain un-

changed in this area. Future investigators should seek out 

these areas where the habitat has remained as close to 

natural as possible. In these areas natural population 

levels of small mammals still remain. 
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CHAPTER I 

INTRODUCTION 

The pine vole, Microtus pinetorum (Le Conte), occupies 

a range extending from the New England states south to Georgia 

and Alabama and west to Nebraska, Kansas, Oklahoma, and Texas 

(Hall and Kelson, 1959). Few studies have been done on natu-

ral populations of the pine vole. All previous studies were 

in the northern or eastern part of the range of this species. 

Hamilton (1938) reported life history notes on pine voles 

causing damage to root systems in fruit orchards in New York 

State. Benton (1955) made further observations on pine mice 

in orchard areas in New York State. Miller and Getz (1969) 

reported life history notes on pine voles in central Connecti-

cut, and were first to discuss wild populations of pine voles 

in natural habitats. 

The purpose of this study was to obtain information about 

the life history emd population dynamics of this small mammal 

in northeastern Texas. Due to limited available information 

on the pine vole in this area of the range, this study should 

provide a basis for future studies and add to the knowledge 

about wild populations of Microtus pinetorum. 



Habitat 

The habitat of Microtus pinetorum in Eastern Texas, as 

reviewed by McCarley (1959), is primarily damp grassland .and 

oak-hickory forests, where this species may occur at times in 

abundance. The habitat .in Southern New England is predomi-

nantly orchards arid woodland, where it burrows in soft humus 

or among the root systems of fruit trees (Miller and Getz, 

1969). As the range of this small rodent extends northward, 

the habitat is predominantly woodland in nature (Dr. Earl G. • 

Zimmerman, personal communication). 

During the preliminary trapping period, pine voles were 

taken from grassy lowland field areas only. Periodically 

traps were set in forested areas (723 trap nights) and an 

animal was taken from leaf litter on only one occasion. This 

habitat was on the: edge of a field surrounded by grasses. 

Pine voles seemed to prefer areas where moisture was 

plentiful throughout the year. They could be found along 

creeks or lowland marsh areas where grasses and low ground 

cover predominated, arid were rarely found on the more xeric 

tops of grassy hills. They were found in greatest, numbers 

in the grasses and sedges durrounding the banks of ponds 

and lakes. Even on man-made dams forming small lakes, pine 

voles were found in the lower areas near the edge of the 

water. 



CHAPTER II 

MATERIALS AND METHODS 

From November, 1969, through February, 1970, a survey 

was conducted in Marion County and Harrison County, Texas, 

to determine the most suitable habitat for an ecological 

study of Microtus pinetorum. A study was then initiated in 

March, 1970, and continued through March, 1971, on a rela-

tively undisturbed marsh five miles south of Marshall, 

Harrison County, Texas. The study area was 2.1 acres in 

size and was bounded on the east by a 25-acre lake, on the 

west, north and south by a pine thicket. The surrounding 

area is predominately pine-oak forest typical of north-

eastern Texas. Trapping revealed that the immediate area 

surrounding the study plot was practically void of rodents, 

except for a fringe area of sedges and grasses encircling the 

lake. The eastern half of the study area contained standing 

water from September through mid-June during the study period. 

The moisture levels and vegetation are represented in Figure 1. 

Small mammals were captured in Sherman live traps set on 

a grid measuring 240 feet by 240 feet. Sixty-four traps were 

set at 30 foot intervals. Traps were also set at intervals 

between stations when more than sixty-four traps were available, 
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When an animal was taken at a given station in two consecu-

tive nights, the trap from that station was moved from six 

to fifteen feet along the trap line to improve home range 

estimations. This increased space method made the estimate 

of home range size more accurate and eliminated excessive 

captures of animals at stations near nests. It also provided 

a method for movement of traps through the entire area based 

on animal movements. During the thirteen month period, 7425 

trap nights were sampled, with from 200 to 1300 trap nights 

per month. 

Throughout the study, the following information was 

recorded for each animal at e.ach trap station: species, sex, 

reproductive condition, total length, tail length, hind foot 

length, ear length, and estimated age (young, subadult, 

adult). All animals were marked by toe clipping and re-

captures were recorded. 



CHAPTER III 

RESULTS 

Population Density and Age Structure 

A total of 3 5 pine voles (159 captures) was trapped on 

the study area from March, 1970 through March, 19 71 (Table I). 

TABLE I 

CAPTURES OF MICROTUS PINETORUM ON A 2.1 ACRE PLOT 
IN HARRISON COUNTY, TEXAS FROM MARCH, 1970 

THROUGH MARCH, 1971 

M A M J J A S 0 N D J F M Total 
0 

Number of 
new females 2 1 1 1 2 3 1 2 13 

Number of 
new males 10 3 2 1 1 4 1 22 

Total 
captures 24 25 28 17 3 2 10 9 25 16 159 

Population density was highest from March, 1970 through May, 

1970/when from 12 to 14 animals were present. The population 

decreased rapidly after May, 1970, and no pine voles were 

caught during the months of August, September, October, and 

a major portion of November. A total of 1345 trap-nights were 

sampled during this 3.5 month period. By mid-December, 1970, 
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the population began to increase, with a total of 13 animals 

present by February, 1971. Trapping success ranged from 

4.5 per 100 trap nights in April, 1970 to 0 per 100 trap 

nights in August, September, and October, 1970. 

During no time were weather conditions severe enough to 

cause extermination of small mammals in the population. ' Trap-

pind did, at times, cause decimation of animals due to over-

exposure. When temperatures dropped below freezing, animals 

caught in late evening became wet and six males and two 

females died when left in traps until morning. If animals 

remained dry during this twelve-hour period, death did not 

result in most cases. These eight animals were lost over the 

full term of study, and it is not believed that their death 

contributed to the drop in the population. 

Of the total animals caught during the study period, 13 

were females and a significantly larger number, 22, were 

males, a sex ratio of 63.6:36.4. From another study area 

twenty miles east of the plot, 16 animals were taken over a 

four month period, and, of these, 10 were males and 6 were 

females, a sex ratio of 62.5:37.5. Movements of females did 

not seem to be restricted during the earlier periods of 

pregnancy, but may have been restricted during final stages. 

When pregnant females were recorded during pregnancy, all but 

one was trapped two or more times. The bearing of young 

should not affect the total number of females captured over 
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a long term. A noticeable decrease in the population in 1970 

may have restilted from the disproportionate sex ratio (3 

males: 1 female), resulting in too few reproductive females. 

No reasonable hypothesis can be drawn at this time to explain 

these differences. 

Classification of age groups was based primarily on 

pelage (Hamilton, 19 38} and total length of body. The pelage 

of juvenile animals is darker overall, and tends to be dark • 

gray dorsally, and more silver-gray on the ventor; the body 

measures from 65 to 80 mm. As the animal matures, the dark 

gray remains only in the middle of the back, the sides become 

brown, and ventor turns creamy white; the body measures from 

80 to 95 mm. When the adult pelage is reached, at about seven « 

weeks, the back is dark brown, the sides are reddish brown 
A 

and lighten toward the ventor to a light tan; the body measures 

95 mm or greater. The smallest animal captured during this 

study had a body length of 65 mm, and the largest adult cap-

tured reached 111 mm before it died in a trap. The average 

body length for the entire population was 98 mm. 1 

• During spring, 1970, the population was made up of mostly 

adults, with relatively few subadults and no juveniles (Figure 

2). The absence of juveniles and the low frequency of sub-

adults in the population during the spring, 1970, may have 

been the major factor for the population decline during the 

summer months. If there were no young animals to 'replace 



death of older individuals in the population, extinction of 

the total population could result. When the population began 

to increase the following winter, all age classes were present 

in the population and in nearly equal numbers. Eight juveniles 
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Fig. 2—Age structure of population of Microtus pinetorum 
in Harrison County, Texas, from March 1970 through March, 1971. 

were taken from December, 1970, through February, 19 71. Juve-

niles were apparently very trap-succeptable, and were taken 

within 25 days after pregnant females had been examined from 

the same area. Juveniles and subadults continued to increase 

in numbers during January, February, and March. The adult popu-

lation reached a maximum in January and February, 19 71, as a 

result of maturation of younger animals taken the two previous 

months. By March, 1971, the juvenile population had declined. 

There was a drop in the number of adults, and the population, 
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at this time, was composed almost entirely of subadults. 

During the months of March and April, 1971, as subadults 

reached maturity, the population should have increased due 

to the relatively large number of males and females (seven 

and eight, respectively) reaching reproductive age. 

Reproduction 

Mean litter sizes of from 1.9 to 2.24 have been reported 

for the pine vole. Hamilton (1938) and Benton (1955) published 

field studies indicating mean litter sizes of 2.1. Laboratory 

studies such as those by Horsfall (1963), Paul (1966), and 

Valentine and Kirkpatrick (1970) found mean litter sizes 

ranging from 1.9 to 2.24. In'this study a total of 16 embryos 

were examined from 7 females, a mean litter size of 2.3. 

Three litters of animals from the study area were observed. 

Two animals were removed from the plot; one gave birth to two 

young in laboratory on 20 April 1970, and two young were born 

to the other female on 2 May 1970. On 25 April 1970, two young 

were born in a trap, toe-clipped, and replaced in the open trap 

without the mother. Within five minutes, the mother was ob-

served to return to the trap and depart with the young attached 

to the nipples. These marked young were never recaptured, but 

the mother was trapped again the following night. 

Two additional litters were born'in the laboratory. Two 

young were born on 20 March 1970, and a single animal was born 

on 18 April 1970. Additional pregnant females were taken from 
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other areas. Three embryos were removed from a female in 

November, 1969, and four were removed from a female in 

December, 1969. 

Pregnant females were observed on the plot from March, 

1970 through May, 19 70 and December, 1970 through March, 1971. 

The incidence of pregnant females appeared to be highest in 

April, 1970, Januciry, 1971, and February, 1971, with two 

pregnant females during each of these months. No juveniles 

were trapped in the population in 19 70, although four pregnant 

females were recorded. From March through May, 1970, eight 

very young subadults were captured, showing an average of two 

subadults per adult female in the population. The, ratio of 

emerging juveniles and subadults to pregnant females observed 

in the population from January, 1971 to March, 1971 was 11:6, 

respectively, or 1.8 per female. 

Home Range and Activity 

Home ranges were estimated for six males and five females, 

using the modified minimum area method similar to that used 
1 

by Harvey and Barbour • (196 5). The home ranges of individuals 

captured five or more times and the areas where most of the 

captures occurred are illustrated in Figure 3 and in Figure 4. 

The home range for males averaged 1167 square feet, and the 

home range for females averaged 1720 square feet. Pine voles 

tend to utilize runways, thus minimizing the total area of 

the home range. There appeared to be a relationship between 
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Animal No. 
Age and Sex 

SA 13 male 

A 20 female 

A 7 male 

A 27 female 

SA 5 male 

SA 45 female 

Trap Period 
Home Range 
in Sq. Ft. Key 

March 70--June 70 900 

March 70—June 70 ' 2300 

March 70—May 70 1500 

April 70—May 70 800 

March 70—June 70 600 

June 70—July 70 1300 

^ Fig. 3 -Home ranges of selected males and females of 

July°tll'7"Qinet0r— ° n 3 2 , 1 a C r e p l 0 t f r o m M a r c h' 1 9 7 0 through 
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Age 
Animal No. 
and Sex Trap Period 

Home Range 
in Sq. Ft. Key 

SA 8.6 female Jan. 71—March 71 2400 

J 70 male Dec. 70—March 71 3400 

A 1 male March 70—Feb. 71 500 

A 12 male March 70—Dec. 70 1100 

J 71 female Dec. 70—Feb. 71 1800 EKsas WXM 

Fig. 4—Home ranges of selected males and females of 
Microtus pinetorum on a 2.1 acre plot from March, 1970 through 
March, 1971. 
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the density of the cover and the region of an individual's 

home range. Home ranges appeared smallest in areas where ' 

ground cover was heaviest. Differences in movement related 

to cover may tend to obscure any real differences in home 

range size between the sexes. The extent of overlap in home 

ranges of. males and females may have resulted from the ex-

tensive use of runways. Female 20 and male 13 occupied 

overlapping home range areas. Male 7 and female 27 also 

occupied mutual areas, and on two occasions were caught in 

traps less than 15 feet apart on the same trap night. Al-

though male 7 and male 5 appear to occupy similar areas, 

male 7 moved across the plot and occupied another area near 

female 27. Male 1 was the oldest animal recorded and his 

home range was smaller than that of any other pine vole. 

Male 12 occupied cireas that came in contact with all other 

pine voles recorded during hi.s survival period. 

During the study, no more than one pine vole was taken 

at a given station in a single trap, nor were two pine voles 

taken at a given station containing two traps. Pine voles 

were taken within 15 feet of each other during the same trap-

ping period on 10 occasions. The combinations for these 10 

captures were as follows: juvenile male and adult female, 

juvenile female and adult female, adult female and adult 

female, and on seven occasions an adult male and adult female. 

Thus it would seem that males might show some territoriality 

toward other males. 
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Young pxne voles aiopeared to become active as early as 

25 days of age, as evidenced by an aniraal trapped with a 

body length of 65 mm. Home ranges appeared highest for juve-

niles (2 individuals averaged 2600 square feet). Subadults 

and adults had approximately equal mean home range sizes, 

1300 and 1260 square feet, respectively. 

Survival Rates 

Survival rates for Microtus pinetorum were estimated 

from aging the animals at the time of first capture, using 

body length. This was accomplished by designating one month 

for the age of an animal if the body length fell within that 

of a juvenile, six weeks for a subadult, and two months or 

older if the Body length fell within the range of a mature 

adult. These are minimal survival estimates since it is 

quite probable that many of the individuals survived for 

longer periods without being recaptured. The longest period 

of survival after an initial capture was 52 weeks. When 

first captured this pine vole had a body length of.110 mm, 

thus classifying it as an adult. Since pine voles mature to 

adult size in approximately seven weeks, and the animal was 

recorded for 52 weeks after initial capture, the estimated 

age of this animal would be 59 weeks. The survival curve 

(Figure 5) plotted for 25 members of the population indicates 

that 50 percent lived for five months, 12 percent for six 
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months, and 5 percent for ten months. The mean longevity 

was estimated to be 4.1 months or 17 weeks. 

Microtus pinetorum is probably one of the primary prey 

species of snakes and other predators in this area. This may 

be one reason for the decrease in numbers of pine voles during 

the warmer months. Pine voles have also been noted as a food 

source for owls, even though none were sighted on the study 

area. Parmalee (1954) found 172 pine vole skulls in owl 
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Fig. 5—Survival curve of 25 male and female Microtus 
pinetorum from Harrison County, Texas. 
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pellets in Panola County, Texas, which is only ten miles 

south of the study area. Other potential predators seen on 

the plot were raccoons (Procyon lotor), coachwhip snakes . 

(Masticophis flagellum), cotton mouths (Akistrodon picivorus), 

rat snakes (Elaphe guttata), and several varieties of water 

snakes. 

Mammalian Associates 

Nine additional species of small mammals were trapped in 

association with Microtus pinetorus (Table II). The fulvous 

harvest mouse (Reithrodontomys fulvescens) was the second 

most abundant species in the study area. From December, 1970 

through March, 1971, fifteen specimens of Reithrodontomys 

fulvescens, as well as Microtus pinetorum, were taken. The 

habitat requirements of Reithrodontomys fulvescens seem to be 

somewhat broader than those of the pine vole. During the study 

period, Reithrodontomys fulvescens were trappped in each seg-

ment of the plot at least one time. Additional specimens were • 

taken in areas that were void of cover except for iclumps of 

grass, Andropogon scoparius. On several occasions, this 

species was also taken from woodland areas with sparse grass 

cover. Though their density was similar to that of the pine 

vole, the mean captures per individual were somewhat lower 

(2.35 to 4.7). The short-tailed shrew (Blarina brevicauda) 

was third in abundance, and was more common in are,as of heavy 
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TABLE II 

ABUNDANCE OF SMALL MAMMALS, EXCLUDING MICROTUS 
PINETORUM, ON A 2.1 ACRE PLOT IN HARRISON 

COUNTY, TEXAS FROM MARCH, 19 70 
THROUGH MARCH, 1971 

Species No. M A M J J A S 0 N D J F M 

Reithrodontomys 
fulvescens 33 10 10 2 2 2 5 2 11 22 14 

Blarina 
brevicauda 27 6 1 1 • * * * 1 * • 1 2 3 11 10 5 

Cryptois 
parva 13 2 3 2 1 1 1 4 • * 1 • • 

Reithrodontomys 
humulis 8 4 7 7 

Oryzomys 
palustris 5 1 3 2 6 2 

Sigmodon 
hispidus 3 8 2 

Mus 
musculus 3 1 1 3 2 

Rattus 
rattus 1 1 

ground cover. On twelve different occasions, this species was 

trapped in heavy pine needles within the study area. It was 

also taken on open ground, (possibly foraging for insects). 

The least shrew (Cryptois parva) occupied approximately the 

same portions of the study area as Blarina. Being somewhat 

smaller in size, the least shrew appears to be more difficult 
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to catch in Sherman live traps, accounting for fewer numbers 

of this species being taken. On two occasions Cryptois parva 

was taken from beneath the trigger mechanism of open traps. 

Both animals were dead. Other small mammals, rice rats 

(Oryzomys palustris), eastern harvest mice (Reithrodontomys 

humulis), cotton rats (Sigmodon hispidus), house mice (Mus 

musculus), and black rats (Rattus rattus) were also present 

on the plot in small numbers. Oryzomys palustris was first . 

taken during late March, 1970, and only one additional animal 

of this species was taken through May, 1970. On 4 October 

1 9 7 0' Qryzomys palustris appeared and, from this date through 

27 November 1970, constituted 62 percent of all new animals 

captured. Oryzomys palustris was trapped only at the edge « 

of the lake. In late November, 1970, Oryzomys palustris dis-

appeared from the plot. During this same time period. 

Microtus and other small mammals became more prevalent. 

Oryzomys palustris were not active when temperatures fell 

below freezing. Reithrodontomys humulis (1 speciman) was 

first taken on 2 January 1971. Four additional specimens 

were taken during the remainder of the trapping period. The 

number of recaptures of Reithrodontomys humulis were higher 

than that of Reithrodontomys fulvescens. This species was 

restricted to areas of the plot with abundant moisture, but 

did not appear to be common in these areas during the survey. 

Only three Sigmodon hispidus were captured on the plot during 
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the study period, and they were taken in March and April, 

1970. Three individuals of Mus musculus were trapped a total 

of seven times. One Rattus rattus was taken but was not re-

captured. Mounds of Geomys bursarius were common in drier 

areas inside the study area and the surrounding pine thickets, 

Two Geomys bursarius were taken in gopher traps set in under-

ground runways, to assure proper identification. All of the 

major mammals mentioned were less abundant from June, 1970, 

through September, 1970. 



CHAPTER IV 

DISCUSSION 

The pine vole, in the northern and eastern portion of its 

range, occurs primarily in well drained forested regions with 

high moisture levels. In northern regions pine voles have 

been found in marsh areas and in each instance at high popu-

lation levels (Hamilton, 1938; Miller and Getz, 1969). Pine 

voles in eastern Texas appear to occupy and prefer moist low-

land areas and are found in forested areas on rare occasions. 

Perhaps this is due to the lack of abundant, low vegetation 

caused by deep leaf layers in the pine-oak forest. In flood-« 

bottom areas, typical of northeast Texas, periodic flooding 

causes complete removal of leaf layers and humus. Such areas 

would provide little microhabitat necessary for pine voles; 

therefore, the pine vole has perhaps adapted to the'lowland, 

marsh areas, and become a surface and semi-surface dweller 

instead of being predominantly a subterranean dweller. 

. Greater numbers of males than females were recorded in 

the population from March through June, 1970 (16:4 re-

spectively) . Uneven sex ratios have not been reported by 

previous investigators. These uneven ratios could have con-

tributed to the drop in the population during the summer of 

21 
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19 70. During the following fall and winter, a closer ratio 

of males to females was found (7:8 respectively). 

Litter sizes reported in this study coincide closely with 

those found by other investigators (Hamilton, 1938; Benton, 

1955). A mean litter size of 2.3 with a range of from one to 

four was determined from 7 females having 16 embryos. Pregnant 

females were recorded from March through May, 1970, and from 

December, 1970, through March, 1971. The reproductive season 

in the north and east extends from mid-February through 

October (Miller and Getz, 1969). The reproductive season in 

eastern Texas seems to extend from November through May, with 

individual females having one, or two litters per reproductive 

season. The reversal in reproductive seasons is probably due 

to temperature differences in the different regions of the 

pine voles range. Previous studies have found pine voles to 

be less active during higher temperatures (Hamilton, 1938). 

This could' account for the lack of pregnant pine voles found 

during the warmer dry periods in eastern Texas. 

The home ranges of adult males and females were found 

to be approximately equal in sizefwith males having larger 

activity areas, i. e., they moved over many areas. An increase 

in activity areas by males could have resulted from the es-

tablishment of individual territories. Trapping data revealed 

that males, although they occupied similar areas with other 

males, avoided contact with each other. Juveniles had the 
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largest home ranges. As the young pine vole reaches juvenile 

size, it begins to leave the nest and probably moves to sur-

rounding areas in search of an area it will occupy ag a$ 

adult. Subadults show a slight increase in home range size 

over adults, due primarily to the continued search for-

suitable habitat. In most instances a dispersal of the young 

around the home range of the mother occurs. 

Survival rates for 25 individuals indicated a mean 

longevity of 17 weeks. This rate, if compared to those <gf 

other studies, is somewhat longer; however, other worker-̂  

have not attempted to age their animals. The oldest pine 

vole lived 59 weeks, agreeing with data from Miller and Qet^ 

(1969). Mortality, due to predation, is possibly highest 

during the summer when snakes are most active. The drop in 

the population during the summer of 1970 may have been caused 

by increased predation during this time, but no concrete 

evidence was obtained to explain the extreme population 

fluctuations. 
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