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Introduction

Seasonal patterns of reproduction and age structure have been studied in several

individual species of shrew (Hamilton 1940, Pearson 1945, Conaway 1952, Jameson

1955, Clough 1963, Dapson 1968, French 1980a), but the relationship of these patterns

between species in the same geographical areas is poorly known. The purpose of this

study is to compare the seasonal patterns of reproduction and age structure of the

Southeastern Shrew (Sorex longirostris), Masked Shrew (5. cinereus) and Short-tailed

Shrew (Blarina brevicauda) in the vicinity of Terre Haute, Indiana.

Materials and Methods

A study of the Southeastern and Masked Shrews was conducted in Vigo County

between 1976 and 1979 (French 1980b). During this study 145 Southeastern, 214 Masked

and 216 Short-tailed Shrews were trapped. These specimens, plus previously existing

Vigo County museum specimens and 107 specimens of Blarina from adjacent Clay

County, were used to plot age structure. Reproductive data were gathered from these

specimens, and because of the natural scarcity of pregnant shrews (Jameson 1955,

Dapson 1968), the data were supplemented with data from 4 Masked and 14 Short-

tailed Shrew females from other parts of Indiana.

Four major age classes were recognized, and each class was broken into three

subgroups following the procedure of Rudd (1955). Each age class covered about four

months of life and was based on tooth wear rather than reproduction status. In Rudd's

study breeding was initiated in age class 2. In this study a representative specimen

of each species was selected from Vigo County to represent each age class. Subsequent

shrews were compared and assigned the number of the standard that they most closely

resembled. Plus or minus designations were used if tooth wear was more or less ad-

vanced than the standard. Thus, the youngest possible designation is 1 - and the oldest

4+.

Results

In Indiana, 13 pregnant Southeastern Shrews averaged 4.55 (4 to 6) embryos,

9 pregnant Masked Shrews averaged 6.10 (4 to 7) embryos, and 18 pregnant Short-

tailed Shrews averaged 5.39 (2 to 8) embryos. Dates of pregnancy ranged from 8 April

to 25 September, 28 April to 23 August, and 29 February to 11 September, respectively

(Table 1). Similar earliest dates of pregnancy, and first appearance of young of the

year suggested that the onset of breeding probably occurred at about the same time

in both species of Sorex, with the onset about 3 weeks earlier in S. longirostris in

this study (Figure 1). The onset of reproduction in Blarina, however, was 5 weeks

earlier than 5. longirostris and a full 8 weeks earlier than S. cinereus in this study.

*Current Address: Nongame and Endangered Species Program, Massachusetts Division of Fisheries and
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Table 1 . Monthly distribution of pregnant and lactating individuals of Sorex longirostris,

S. cinereus and Blarina brevicauda near Terre Haute, Indiana.

Feb Mar Apr May June July Aug Sept Oct Nov Dec Total

Sorex longirostris

pregnant 4 1 2 1 4 1 13

lactating 1 1 1

Sorex cinereus

1 4

pregnant 2 2 4 1 9

lactating 1 1

Blarina brevicauda

4 6

pregnant 1 1 8 5 1 1 1 18

lactating 2 4 2 3 3 4 1 2 21

Previously it has been shown that several species of shrews are capable of reaching

sexual maturity and reproducing during their first year of life (Pearson 1945, Con-

away 1952, Clothier 1955, Short 1961, Clough 1963, Dapson 1968, French 1980a, and

others). In this study, two S. longirostris in age class 1 were found to be pregnant,

three were lactating, and four other females showed signs of sexual maturity. No 5.

cinereus in age class 1 were pregnant or lactating, but 4 females had enlarged uteri,

indicating the approach of sexual maturity. At least one Blarina in age class 1 had

placental scars, one had enlarged teats but a small uterus and 4 had enlarged uteri.

Other specimens of each species in age class 2 also showed signs of reproduction in

their first year of life. Fifteen females of 5. longirostris and 20 females of S. cinereus

in age class 1 were examined, suggesting maturity of female 5. longirostris in their

first year is more common than in S. cinereus in Indiana. In Vigo County, S. longirostris

was trapped consistently with less frequency than 5. cinereus (1.02 and 5.65 per 100

trap nights in hardwood floodplain habitats, respectively), suggesting lower popula-

tion densities of S. longirostris. These results are consistent wi.th Stein's (1961) sugges-
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Figure 1 . Monthly changes in age class composition of Sorex longirostris (triangles)

and S. cinereus (circles) from Vigo County, Indiana.
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tion that reproduction in the first year of life is related to low population densities

in Sorex. Blarina population densities were intermediate with trap results yielding 1.20

per 100 trap nights when taken with S. longirosths and 1.16 per 100 trap nights when
taken with S. cinereus in floodplain hardwoods. Individuals of each of these shrew

species have previously been found, simultaneously pregnant and lactating (Hamilton

1949, French 1980a), indicating successive litters in rapid succession during part of

the breeding season.

Although most breeding occurs in the spring, Dapson (1968) reports that under

certain conditions Blarina can produce litters at any time of the year. Several authors

(Seton 1909, Hamilton 1929, Lyon 1936, Blair 1940) have suggested that there are

two breeding peaks in Blarina during the spring and fall with a reduction occurring

in mid-summer. In this study, however, there seemed to be only one major peak in

Blarina reproduction in the spring (late March to early June—Figure 2) which con-
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Figure 2. Monthly changes in age class composition of Blarina brevicauda (circles).

tinued to drop off through the late summer and fall. This is most evident when com-

paring the proportion of young shrews just entering the trappable population (age

class 1) to shrews in age class 2 (Table 2). The proportion of younger shrews is high

from April to July and then steadily drops to zero by December. Both species of Sorex

do appear to have two reproductive peaks, in the spring and again in the fall, with

a reduction of reproduction during the mid-summer (Table 2). The major peak in the

appearance of young in the population occurs in June and July, with the proportion

of younger shrews (age class 1) dropping to zero in August, and a lesser peak appear-

ing in October and November before again dropping to zero in December.
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Table 2. Monthly changes in the proportion of very young (age class 1) and older (age

class 2) shrews still in their first year of life from Vigo and Clay counties, Indiana.

May June July Aug. Sept. Oct. Nov. Dec.

age class 2

age class 1

percent in age 1

age class 2

age class 1

percent in age 1

age class 2

age class 1

percent in age 1

Sorex longirostris

1 13 4 9 1 3

1 6 9 1 14 3

100 100 90

Sorex cinereus

20 61 75

9 8 2 6 16 5

6 9 1 11 6

100 50 33 65 27

Blarina brevicauda

2 3 5 5 23 83 28 10

16 34 36 7 7 24 5

89 92 88 58 23 22 15
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