
In tro duc tion

Great polytypic vari a tion of chro mo somes

ex ists in the com mon shrew Sorex araneus

Linnaeus, 1758 and eleven out of 68 chro mo -

some races have been found in Po land (Wójcik et

al. 2003). The autosomes show brachial homolo-

gies within the whole range of the spe cies, and

con se quently G-band ing pat terns per mit dis -

crim i na tion be tween each chro mo somal arm in

dif fer ent races (Searle et al. 1991). The big ger

arms (la beled by let ters a – l) can be eas ily

dis tin guished, con trary to the se ries of shorter

arms (m – s), which were er ro ne ously iden ti fied

in some races. For in stance, in Fin land the arms

m and o were con fused (Halkka et al. 1974,

1994). Like wise near Mos cow, two chro mo somal

races of the com mon shrew were de scribed:

Zvenigorod race (arm com bi na tions gm, hi, kp,

no, qr – Ivanitskaya 1986) and Mos cow race (gm, 

hi, kr, no, pq – Aniskin and Lukianova 1989).

Re-ex am i na tion of the shrews from Zvenigorod

showed the pres ence of the Mos cow race (Koz-

lovsky et al. 2000).

Two sim i lar races of S. araneus were found in 

cen tral Po land. Shrews caught in Stobnica were

the ba sis for de scrip tion of fu sions gm, hi, ko, np

(Wójcik 1986). This arm com po si tion – known as

the Stobnica race or race II – was found in some

sites in Po land: in Lidzbark and Marózek (Fedyk 

1986, Fedyk and Leniec 1987) in sev eral points
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of con tact be tween the West Eu ro pean (WEKG)

and the East Eu ro pean (EEKG) karyotypic

groups (Fedyk et al. 1991, 1993, Fedyk 1995,

Sza³aj et al. 1995), as well as in east edge of

WEKG range in Dziekanów Leœny, Pu³tusk,

Ko³odzi¹¿, Wilga and Wilczyska (Wójcik 1993).

The Drnholec race, first de scribed in Moravia

(Czech Re pub lic), is char ac ter ised by arm com bi -

na tion gm, hi, ko, nr (Zima and Král 1985). The

pres ence of the Drnholec race was con firmed in

five pop u la tions in south ern Po land (Wójcik

1993). The arms p, r and s (= Y1) have the main

dark band close to the centromere and can be

most dif fi cult to dis tin guish (Searle et al. 1991).

Mei otic study of hy brids that oc curred in four

places in east ern Po land along a 200 km of con -

tact zone showed be yond any doubt that the

Drnholec and not the Stobnica race come into

con tact with the races of EEKG (Fedyk et al.

2000). How ever, that study was in suf fi cient to

nul lify the Stobnica race in Po land. Some ear lier 

pub lished karyo types sug gested the pres ence of

the np fu sion (see, for ex am ple, Wójcik 1986,

1993). So, the pro vi sional range of the Stobnica

race, lim ited to the area close to the type lo cal -

ity, was main tained (Fedyk et al. 2000). On the

other hand, lack of np fu sion out of Pol ish/Ger -

man bor der-line, and pres ence of nr com bi na tion 

in the vi cin ity of Dresden (Brünner et al. 2002)

are fur ther ar gu ments against the pres ence of

Stobnica race in Po land.

The aim of the pres ent pa per is to ex am ine

chro mo somes of the com mon shrew trapped at

Stobnica vil lage, as well as those caught from

sev eral pop u la tions within the pro vi sional range 

of the Stobnica race. We also re-ex am ined the

ma te rial ear lier gath ered from pop u la tions for -

merly at trib uted to the Stobnica race.
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Ta ble 1. Data on karyo types of the com mon shrew ex am ined (and re-ex am ined) from dif fer ent lo cal i ties
in Po land. ? in di cates un cer tain at tri bu tion. * Shrews with n, p, r acrocentrics only were not taken into
ac count. ** Ma te rial from the pa pers by: a – Wójcik 1986, b – Wójcik 1993, c – Fedyk 1986, d – Fedyk and 
Leniec 1987, e – Fedyk et al. 1991, f – Sza³aj et al. 1995, g – Fedyk 1995, h – Fedyk et al. 1993.

Sites Geographic coordinates
Sample size*

Number of spreads
classified as

Homoz. Heteroz. nr  np ?

1. Stobnica 52°42’N 16°36’E 2 3 16  0 5

2. Piotrowo 52°43’N 16°29’E – 3 11  0 1

3. Pop³awy 52°41’N 21°06’E 6 – 19  2 7

4. Ruda Tarnowska 51°41’N 21°27’E 2 – 7 0 0

5. Klonowo 53°14’N 19°45’E 1 5 13  0 3

6. Wlecz 53°15’N 19°43’E 1 1 5 1 1

7. Czarny Bryñsk 53°12’N 19°44’E – 3 9 0 4

8. £yna 53°26’N 20°24’E – 1 6 0 0

9. Selwa 53°31’N 20°26’E – 1 4 1 1

Subtotals 12  17  90  4 22  

Re-examined karyotypes**

  1. Stobnica
a, b

52°42’N 16°36’E 1 1 3 1 1

10. Dziekanów Leœny
b

52°20’N 20°50’E – 1 1 1 1

11. Lidzbark
c, d

53°16’N 19°49’E – 1 4 0 2

12. Mañki
e, f, g

53°39’N 20°15’E – 5 17  3 5

13. Mycyny
e, f, g

53°38’N 20°16’E – 2 7 2 3

14. Jagie³ek
e, f, g

53°36’N 20°13’E – 2 5 0 1

15. Soko³ówek
h

52°28’N 21°11’E 3 1 9 2 3

16. Drêszew
h

51°31’N 21°17’E 7 – 12  0 3

17. S³opsk
h

52°31’N 21°20’E 4 – 9 1 1

18. Niegów
h

52°30’N 21°23’E 1 – 3 0 0

Subtotals 16  13  70  10  20  

Totals 28  30  160    14  42  



Ma te rial and meth ods

Fifty-eight in di vid u als of the com mon shrew com ing from 

18 sites in Po land were used for chro mo some anal y sis.

Among these the np arm com bi na tion was ear lier found in 10 

sites (see re-ex am ined karyo types in Ta ble 1). Five shrews

were trapped again at Stobnica. These spec i mens, to gether

with 3 shrews from Piotrowo (8 km from Stobnica vil lage)

were the ba sic ma te rial for de ci sion whether np arm com bi -

na tion ac tu ally ex ists in west ern and cen tral Po land.

Di rect chro mo some prep a ra tions were made from spleen

cells us ing the G-band ing method af ter Seabright (1971).

Dis crim i na tion be tween nr and np metacentrics was per -

formed on the ba sis of two cri te ria: (a) – chro mo some arm p

is larger than arm r, and (b) – main dark band on p is stron -

ger, wider, and closer to the centromere than that found on r

(Searle et al. 1991). These pat terns are not al ways clearly ex -

pressed, par tic u larly in spreads with short ened chro mo -

somes. On the other hand, acrocentrics p and r may have

dif fer ent ap pear ance than arms p and r in metacentric chro -

mo somes. Ac cord ingly, we used com par a tive karyo types of

the shrews from north ern Moravia (Czech Re pub lic) and

from Valöy (Nor way), which rep re sent the Drnholec and

Sidensjö races, re spec tively (nr fu sion), as well as karyo types 

of shrews from Arendal (Nor way) (Arendal race np fu sion). 

Re sults and dis cus sion

Thirty-three metaphase spreads with chro -

mo somes of good qual ity and clear band ing pat -

tern com ing from eight spec i mens caught in

Stobnica and Piotrowo were se lected for anal y -

ses. In 27 cases, we found un equiv o cal nr com bi -

na tions, that is, the arm r was shorter than

the acrocentric p, and q chro mo some with the

dark band ac tu ally on the centromere point,

which eas ily per mit ted dis crim i na tion from r

and p (Fig. 1a). How ever, on other chro mo some
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Fig. 1. G-banded karyotype of the com mon shrew from Stobnica (a), and par tial karyotype of the same spec i men (b), dem on -
strat ing the dif fi cul ties to iden tify arms p and r.



378 S. Fedyk et al. 

(a)                                                                (b)

Fig. 2. (a) Metaphase plate of a com mon shrew from Mycyny; ar row shows the chro mo some with band ing pat tern sug gest ing
np com bi na tion. (b) Metaphase plate with the chro mo somes too shortly ex posed to trypsin di ges tion; ar row in di cates the chro -
mo some of un cer tain at tri bu tion.
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Fig. 3. Up dated ranges of the ten chro mo some races of the com mon shrew pres ent in Po land (PL) and neigh bour ing coun tries:
Ger many (D) – af ter Brünner et al. (2002), Czech Re pub lic (CZ) and Slovakia (SL) – af ter Zima and Král (1985) and Zima et al. 
(2003). Num bers re fer to lo cal i ties as in Ta ble 1.



spreads com ing from even the same in di vid ual

(mainly in the case of more con tracted chro mo -

somes) acrocentric p ap peared to be smaller

than the arm r (Fig. 1b). Such chro mo some

spreads were clas si fied as un cer tain at tri bu tion

(?). How ever, in ma te rial from Stobnica and

Piotrowo, cells with un equiv o cal at tri bu tion to

nr dom i nated over those of ques tion able at tri bu -

tion (Ta ble 1). Anal y sis of five chro mo some

spreads com ing from two in di vid u als from Stob-

nica, which were used to de scribe the Stobnica

race (Wójcik 1986), showed nr com bi na tion in

three cases. The two re main ing cells were clas si -

fied as np and ? (Ta ble 1). There are, there fore,

nr in stead of np metacentrics in the type lo cal ity 

for the shrews of Stobnica race. 

In the re main ing pop u la tions fur ther east

from Stobnica, nr metacentrics were found most

fre quently too (Ta ble 1). Only 13, out of 178 cells

ana lysed were scored as np. Such a case rep re -

sents the metaphase spread of a com plex het ero- 

zy gote col lected from Mycyny (Fig. 2a). The

band ing pat tern on the chro mo some (see Fig. 2a) 

sug gests the np com bi na tion (com pare the karyo-

type of Arendal race in Fredga 2003). How ever,

we found nr com bi na tion in four other meta-

phase spreads of the same spec i men (two re -

main ing cells were of un cer tain at tri bu tion).

Like wise, the mei otic study showed be yond any

doubt that nr in stead of np com bi na tion oc curs

in Mycyny pop u la tion (Fedyk et al. 2000).

In 42 out of 216 cells stud ied, anal y sis was

not con clu sive. This mainly re fers to spreads

with more con tracted chro mo somes, but in some

cases ap plies to chro mo somes which were un der -

ex posed to trypsin di ges tion (Fig. 2b). Again, in

all stud ied pop u la tions, spreads of un cer tain at -

tri bu tion ap peared rarer than those of un equiv o -

cal nr (Ta ble 1). So, our anal y ses led us to

con clude that only nr com bi na tion ex ist in Po -

land. Con se quently, the Stobnica race (gm, hi,

ko, np) should not be con sid ered valid.

The out comes of chro mo some stud ies of shrews

in east ern Ger many are con cor dant with our

find ings. In Eberswalde (Brandenburg) the Las-

ka race (gm, hi, ko) was found, and Elbe River is

the limit be tween the Laska and Drnholec races

(Brünner et al. 2002). Oc cur rence of nr com bi na -

tion in the con tact zone be tween WEKG and

EEKG races in east ern Po land (Fedyk et al.

2000) pro vides ad di tional con fir ma tion for our

con clu sion.

For mer er ro ne ous as sump tions of np com bi -

na tion were based mainly on the karyo types of

poor qual ity. On the other hand, tak ing the law

of par si mony into ac count, all doubt ful cases

were at trib uted to np com bi na tion. As a re sult of 

the mei otic study of hy brids be tween WEKG and 

EEKG races in east ern Po land the pro vi sional

range of Stobnica race was lim ited to a slen der

area close to the type lo cal ity in west ern Po land

(Fedyk et al. 2000). Ratkiewicz et al. (2002) –

with out any proof – er ro ne ously in cluded the

pro vi sional area of the Stobnica race into the

range of the Laska race. Fig ure 3 shows ad justed 

ranges of all ten chro mo some races of S. araneus

in Po land. Ex ten sion of the ranges out side of the 

Pol ish bor der is based on the data by Brünner et

al. (2002) and Zima et al. (2003). 

Re sults of this study are im por tant to im -

prove our un der stand ing of post-gla cial his tory

and the evo lu tion of chro mo somes of the com -

mon shrew in central Eu rope. Now it is ob vi ous

that the shrews which pop u lated Po land from

south west (or west) dis play less chro mo some

vari a tion than those which col o nized north east -

ern Po land from east. 
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