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REPRODUCTION IN THE ARCTIC SHREW, SOREX ARCTICUS

The arctic shrew, Sorex arcticus, is found in northern boreal environments from the Northwest Territories
southeast to the north-central United States and eastern Canada. We consider S. arcticus specifically distinct
from the northern populations (Sorex tundrensis) in Alaska and northwestern Canada (see Youngman, 1975;
Nagorsen and Jones, 1981). Arctic shrews are found in a variety of habitats, but populations generally are
highest in nonforested areas, either marshes or grassy clearings within forests. The ecology and life history
of arctic shrews have been reported previously (Quimby, 1943; Clough, 1960, 1963; Buckner, 1964, 1966;
Whitaker and Pascal, 1971); however, data on reproduction are limited. The purpose of this report is to
present data on reproduction of Sorex arcticus.

The study area was located in the Carlos Avery Game Management Area, Anoka Co., approximately 45
km N of Minneapolis, Minnesota (45°15’N, 93°07’W). The area is characterized by generally flat topography
and poorly drained soils located on the Anoka Sand Plain, a region of glacial outwash sand. Trapping was
conducted from 1973 to 1977, in a wet, grass-sedge meadow. The vegetation was dominated by reed canary
grass (Phalaris arundinacea). Patches of reed grass (Calamagrostis canadensis) and sedges (Carex spp.)
grew with or replaced the dominant species. Litter provided dense cover throughout the year. Microtus
pennsylvanicus was the most common small mammal taken throughout the study. For details on the
vegetation, climate, soils, and other mammals of the management area, see Baird (1980) and Rand (1953).

Bait (oatmeal and peanut butter or oatmeal and anise oil), trapping dates (every three weeks from late
June to September, with occasional trapping during other months), and trap settings were designed for
studying dispersal in the population of M. pennsylvanicus (Baird and Birney, 1982). However, during this
study over 200 Sorex arcticus were captured and removed. Most S. arcticus were captured in Sherman live
traps, but other live traps and snap trapping also resulted in occasional captures. Because the study design
was not developed for describing dynamics of the shrew population, our data cannot be used to assess
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TaBLE 1.—Number of female and male Sorex arcticus examined (N) and number reproductively active
by month. Data from years 1973-1977 are pooled.

Females Males
N Reproductive N Reproductive
Mar! 0 — 0 —
Apr 1 1 1 1
May 12 12 6 6
Jun 6 6 7 2
Jul 38 14 28 5
Aug 23 5 25 1
Sep 12 2 13 0
Oct 20 0 15 0
Nov 0 — 0 —
Dec 1 0 0 —
Total 113 40 95 15

! No trapping was done in January or February.
2 Of the 15 reproductively active males, testes size ranged from 6 X 3 to 7 X 5 mm. Nonreproductive males had testes of 1 X 1 to 2 X 1 mm.

population parameters such as density or reproductive rate, and may include trap bias (e.g., larger shrews
may have been more likely to trip the trap mechanisms).

Standard external measurements (total length, length of tail vertebrae, length of hind foot, and height of
ear from notch) and weight were recorded for all arctic shrews removed from the study area. Most (187 of
208) shrews were classified as subadult or adult based on pelage (Clough, 1963). Clough (1963) reported
that young-of-the-year molted from bicolor to adult tricolor pelage in their first autumn and then maintained
adult pelage throughout their lives. Our data were consistent with this pattern. Testes length and width
were recorded for males. Those with testis lengths of at least 6 mm were considered reproductively active.
For females the following reproductive data were recorded: 1) mammae—small, large, or lactating; 2)
embryos—number left and right and crown-to-rump length in mm; 3) uterine scars—number left and right;
4) corpora lutea—number left and right; 5) condition of uterus—short and <1 mm in width, or long and
>1 mm in width. Females with embryos or corpora lutea and those lactating were considered reproductively
active. Reference specimens of arctic shrews from this locality are deposited in the Bell Museum of Natural
History, University of Minnesota, Minneapolis, and the Field Museum of Natural History, Chicago.

Our earliest record of breeding was found in two shrews captured during the first week of April (Table
1). One, an adult male, was in reproductive condition as indicated by a testis size of 6 X 3 mm. The other,
an adult female, was lactating. Adults of both sexes continued to be captured through the months of May,
June, and July. During these months adults usually were reproductively active when examined (30 of the
31 adult females and 11 of the 13 adult males). No adult males were captured in August. The single adult
male eaptured in September was not reproductively active and may have been a young-of-the-year that
had undergone the fall molt to adult pelage. Adult females continued to be captured in August and Sep-
tember. Of five adult females captured in August, all were reproductively active. Of four adult females
captured in-September, two were lactating and the other two were not reproductively active. No repro-
ductive activity was recorded for October.

The first young-of-the-year were recorded in June. Subadults rarely showed reproductive activity during
the summer months. Only one of the 47 subadult males captured in June-August had enlarged testes (6 X
5 mm). Of the 39 subadult females examined, two were reproductively active: one was pregnant and one
was lactating.

These data suggest a pattern of reproduction similar to that reported for a population in southern Wis-
consin (Clough, 1963). There, individuals were in breeding condition from February through August, and
most young-of-the-year did not breed. The only other extensive study of reproduction in S. arcticus was
conducted in southeastern Manitoba (Buckner, 1966). That population also bred from late winter through
summer, but young of the first litter of the year usually bred during the summer.

Females with embryos or corpora lutea from which litter size can be estimated are listed (Table 2). Ten
females exhibited visible implanted embryos. Their embryo counts ranged from 5 to 9 with an average of
7.7 (SE = 0.42). Counts of corpora lutea ranged from 5 to 9 with an average of 7.3 (SE = 0.36) for the 15
nonpregnant females with corpora. By combining embryo and corpora lutea data, the estimate of litter size
for these 25 females is 7.5.

Literature reports of litter size in S. arcticus consist of data on 25 females with embryos. Buckner (1966)
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TaBLE 2.—Reproductive data for female Sorex arcticus with embryos or corpora lutea! Number of
embryos and corpora on the left (L) and right (R) are indicated. Crown-rump length (CR) of embryos is
given in mm.

Embryos Corpora
Date Pelage L R (CR) L R Lactation
02 Apr 1976 adult 0 0 1 8 lactating
15 May 1974 adult 0 0 6 2 lactating
16 May 1974 adult 0 0 0 6 lactating
16 May 1974 adult 0 0 5 1 not lactating
16 May 1974 adult 0 0 5 2 lactating
16 May 1974 adult 0 0 4 5 lactating
16 May 1974 adult 0 0 3 3 lactating
17 May 1974 adult 0 0 6 3 lactating
17 May 1974 adult 4 4 (02) 5 3 not lactating
20 May 1974 adult 0 0 5 3 lactating
22 May 1974 adult 0 0 6 3 lactating
22 May 1974 adult 3 4 (11) 0 0 not lactating
23 May 1974 adult 4 4 (11) no record not lactating
09 Jun 1977 adult 0 0 4 4 lactating
25 Jun 1974 adult 5 3 17) 0 0 not lactating
26 Jun 1974 adult 0 0 1 5 lactating
02 Jul 1974 adult 4 5 (12) 0 0 not lactating
03 Jul 1974 adult 0 0 2 6 lactating
15 Jul 1974 adult 0 0 2 3 lactating
15 Jul 1974 adult 0 0 4 2 lactating
18 Jul 1974 adult 4 5 (11) no record not lactating
23 Jul 1974 adult 2 3 (12) 0 0 not lactating
24 Jul 1975 no record 3 5 (11) no record not lactating
25 Jul 1975 subadult 5 4 (08) number not lactating
uncertain
21 Aug 1974 adult 3 3 (18) no record not lactating

! Three lactating females with no embryos and an uncertain number of corpora lutea are not included in the table.

reported a mean litter size of 6 for 12 females from a population in Manitoba. Clough (1963) reported
embryo counts of 4, 5, 7, and 8 for females from a population in Wisconsin as well as one female with 6
embryos from another Wisconsin population. Jackson (1961) reported counts of 6, 6, 8, and 9 for females
from still another Wisconsin population. Bailey (1929) reported counts of 9 and 6 for females from Min-
nesota. Smith (1940) reported two pregnant females from Nova Scotia with 5 and 7 embryos.

An additional four specimens not previously reported have been found. Three females in the Bell Museum
collection, (specimens 3882 and 14192 from Minnesota and 9783 from North Dakota) have embryo counts
of 7, 3, and 9, respectively. A female collected in Minnesota had 6 embryos (Kirkland, pers. comm.). The
average litter size for the combined 29 females is 6.3 (SE = 0.25), significantly fewer (¢3; = 2.84; P < 0.01)
than the 7.7 reported here for 10 pregnant females or the 7.3 (t,, = 2.36; P < 0.05) reported here for the
15 females with corpora lutea but no embryos. The potential bias in our trapping techniques for larger
females may account for some of this difference.

Only two females exhibited both embryos and corpora lutea; one was an adult female with embryos 2
mm in length, and the other a subadult female with embryos 3 mm in length. Thus, the corpora lutea must
usually degenerate very early after development begins. Uterine scars were rarely observed, even in lactating
females, indicating that scars cannot be used as a reliable measure of previous pregnancy. Fifteen females
exhibited corpora lutea but no embryos or scars, suggesting the association of corpora with unimplanted
embryos. This is further substantiated by the following seasonal pattern in lactating females. All but one of
the 14 lactating females captured in April, May, and June had corpora lutea (this includes 11 lactating
females in Table 2 and two females with an undetermined number of corpora lutea not shown in Table 2).
Four of the eight lactating females captured in July had corpora lutea (this includes three lactating females
in Table 2 and one female with an undetermined number of corpora lutea not listed in Table 2). None of
the five lactating females captured in August or September had corpora lutea. If corpora lutea in lactating
females were associated with the previous pregnancy, no seasonal pattern would be expected. If corpora
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lutea were associated with a future litter, this seasonal pattern would be expected because late in the breeding
season lactating females would not be expected to have an immediately subsequent litter.

The pattern of occurrence of corpora lutea among females in this study raises questions about the repro-
ductive biology of S. arcticus. Many lactating females exhibited corpora lutea, probably associated with
unimplanted embryos of a subsequent litter. Yet, no female we examined showed visible embryos while
lactating. This suggests implantation may be delayed until lactation has ceased. Delayed implantation during
lactation has been reported for Sorex araneus (Brambell, 1935) and Neomys fodiens (Asdell, 1964).

An alternative explanation also must be considered. What we have identified to be corpora lutea under
a binocular scope may have been mature follicles. If so, ovulation rather than implantation may be delayed
until lactation ceases. Blarina brevicauda apparently exhibits this alternative pattern. Estrus occurs after the
previous litter is weaned, some 20 or more days after parturition, and ovulation is induced by copulation
(Pearson, 1944).

These alternative hypotheses can be tested by histological analysis of the ovarian structures that look like
corpora lutea under low magnification. Behavioral data on timing of estrus and breeding in relation to
lactation also would provide relevant evidence.

The staff at Carlos Avery Game Farm provided assistance throughout the trapping periods. We thank E.
C. Birney, G. N. Cameron, B. L. Clauson, L. R. Heaney, B. D. Patterson, and a very conscientious anonymous
reviewer for their constructive comments on the manuscript.
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