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The karyotype of the North American Sorex
tundrensis (Mammalia, Insectivora)

A. MEYLAN1 AND J. HAUSSER2

Summary - MEYLAN A. and HAUSSER L, 1991. The karyotype of the North
American Sorex tundrensis. In: J. Hausser, ed. The cytogenetics of the Sorex araneus
group and related topics. Proceedings of the ISACC's Second International Meeting.
Mém. Soc. vaud. Sc. nat. 19.1: 125-129.
The karyotype of Sorex tundrensis from the Yukon territory is presented. With 2N
male 33, 2N female 32, NFa 54, it looks identical to some of the karyotypes
described for the same taxon in Eurasia and clearly different from those of S. arcticus.
The present data confirm that the Eurasian XY-Y2 shrews colonized America at least
twice.
Résumé - MEYLAN A. et HAUSSER L, 1991. Le caryotype de Sorex tundrensis
d'Amérique du Nord. In: J. Hausser, dir. The cytogenetics of the Sorex araneus group
and related topics. Proceedings of the ISACC's Second International Meeting. Mém.
Soc. vaud. Sc. nat. 19.1: 125-129.
Le caryotype de Sorex tundrensis du Territoire du Yukon est présenté. Avec 2N mâle
33, 2N femelle 32, NFa 54, il apparaît identique à certains des caryotypes décrits

pour le même taxon en Eurasie, et se distingue nettement de ceux de S. arcticus. Ces
données confirment que les musaraignes du groupe XY-Y2 ont colonisé l'Amérique à
deux reprises au moins.

Introduction

The history of mammal crossings from Asia to North America through
Beringian land bridges, their evolution and the present pattern of their
distribution are of great interest to biologists as well as to paleontologists.
Many publications deal with this important subject and, for shrews of the

genus Sorex, it is well known that their arrival in the Nearctic region occured
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during several successive connections (see Dannelid 1991). With regard to
the species of the Sorex araneus-arcticus group, characterized by the same
XY-Y2 trivalent, it is now admitted that two forms penetrated successively
into North America (see Volobouev 1989, 1991). The first one evolved into
the typical Sorex arcticus and the second is regarded as S. tundrensis, the only
species which may exist both sides of the Bering Strait.

Cytotaxonomy and biochemical taxonomy can provide valuable
information for a better understanding of present and past biogeographical
situations. Until now, the chromosome complement of S. tundrensis was
studied exclusively for Palearctic specimens (see Reumer and Meylan 1986,
Ivanitskaya et al. 1986, Aniskin 1987). According to Volobouev (1983), a
chromosome polymorphism concerning five autosome pairs characterizes S.

tundrensis and the process of chromosome diversification of this species is
probably not yet completed.

In North America, although S. tundrensis and S. arcticus have been
examined by allozymes analysis (George 1988), karyotypes were only
described for the latter species (Meylan and Hausser 1973, Volobouev and
Van Zyll de Jong 1988). The two different subspecies which have been
analysed, S. a. arcticus and S. a. maritimensis, have the same 2N but differ in
their NFa. The present note provides a first observation on the chromosomes
of S. tundrensis from the Nearctic region.

Material and methods

Three S. tundrensis, one male and two females, were caught alive in the
surroundings of the Tombstone Campground, south of the North Fork Pass,
Ogilvie Mountains, Yukon Territory. Two types of preparations were realized
directly after the shrews had been trapped: bone marrow cells suspension for
G-banding and spleen squashes. Spreading and staining were performed
afterward in the laboratory. Due to the conditions of field work (cold), only
the latter method proved to be successful, although rather old and out of date
(Meylan 1967).

The preserved animals may be found in the collections of the National
Museum of Natural History in Ottawa (male, field number YXY 31) and of
the Institute of Zoology and Animal Ecology in Lausanne (females, YXY 32
and YXY 39).

Results

Only the male provided numerous good metaphases. The 2N is 33, and the
sex trivalent XY- Y2 characteristic of the araneus-arcticus group is present.
As plain staining only was available, chromosomes have been paired
according to their size and morphology (Figure 1). The X is the largest
element of the karyotpye; Y- and Y2 are respectively acrocentric and
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subacrocentric, and differ slightly from autosomes of the same shape.
Autosomes can be matched into 15 pairs and divided into two groups. The
first one contains 12 pairs of meta- and submetacentric chromosomes of
regularly decreasing size. The third pair of this group has smaller short arms
and could be considered as subacrocentric. The second group comprises 3

pairs of small acrocentric autosomes. The NFa is therefore 54.

In the slides of one of the females, 32 chromosomes have been counted,
but the bad quality of the metaphases does not allow any further analysis of
the karyotype.

jU/U Oil »*** **
1 6

ft <* -** • • •• ft»
7 12

• m *• • •
13 15

X Y, Y2

Figure 1.-Karyotype of Sorex tundrensis male from Tombstone, Yukon Territory,
Canada.

Discussion

With the chromosome complement of S. tundrensis from the Yukon Territory,
the karyotypes of the Nearctic shrews belonging to the araneus-arcticus
group can be summarized as follows:

S. tundrensis 2N male 33, 2N female 32, NFa 54
S. arcticus arcticus 2N male 29, 2N female 28, NFa 34
S. arcticus maritimensis 2N male 29, 2N female 28, NFa 30

The karyotype of S. tundrensis described here clearly differs from those of
the two subspecies of S. arcticus (Meylan and Hausser 1973, Volobouev
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and Van Zyll de Jong 1988). Therefore, these data, together with the genetic
distances computed using allozymes data (Georges 1988), confirm that S.
tundrensis is a distinct species, an opinion now generally admitted by
taxonomists on the basis of morphological studies (Yougman 1975,
Okhotina 1983, Junge, Hoffmann and Debry 1983). Moreover, the
distributions of S. tundrensis and S. arcticus do not overlap: a gap seems to
exist in the dry belt of the Central Yukon, south of which the range of S.

arcticus appears to be discontinuous (Van Zyll de Jong 1983).
If S. tundrensis and S. arcticus are not conspecific in North America, the

situation is entirely different with the Sorex regarded as tundrensis and
inhabiting a large part of Asia. Named "arcticus" until recently, they are
morphologically very similar to North American S. tundrensis and must be
referred to the same taxon (Okhotina 1983, Junge, Hoffmann and Debry
1983). Chromosomes of these Asiatic shrews have been described for several
localities and different karyotypes have been found (see Reumer and Meylan
1986, Ivanitskaya et al. 1986, Aniskin 1987).

In his synthesis of the chromosome polymorphism occuring in the
Eurasian S. tundrensis, volobouev (1983) admits a basic karyotype with 14

autosome pairs of which only two are acrocentric. Polymorphism is of
Robertsonian type for 5 autosome pairs and additional variations exist in the
pair 4. In these conditions, the autosome number can potentially vary from 28
to 38 and the NFa from 52 to 54. But, in some of the karyotypes published by
Ivanitskaya et al. (1986), the basic chromosome complement contains 15

autosome pairs with 3 small acrocentric ones.
By comparing this last karyotype from Asia with the one described here, it

is possible to assume, even if according only to the general morphology of the
chromosomes, that they are very similar and probably identical. As the
taxonomie position of the Eurasian shrews related to S. tundrensis is not
always well established, the small differences observed in karyotypes from
fairly distant localities could be attributed to different subspecies -or even to
different, but nearly related species. One of those taxa could be holoarctic and
actually occur on both sides of the Bering Strait.

Further karyologic and biochemical studies of larger samples from several
S. tundrensis populations from North America and East Siberia are needed to
allow a better understanding of their relationship. Nevertheless, according to
the karyotype of S. tundrensis from the Yukon Territory presented in this
note, we can confirm that the Sorex of the araneus-arcticus group colonized
North America by at least two waves of shrews originating in Asia.
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