
ACTA THERIOLOGICA 
Vol. 27, 12: 149—160, 1982

Fragmenta Theriologica

Further Studies on Chromosome Polymorphism of the 
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D A L S Z E  B A D A N I A  N A D  PO LIM ORFIZM EM  CHROM OSOM ÓW  R Y JÓ W K I A K S A M IT N E J

Stanisław FEDYK

Fedyk S., 1982 Further studies on chromosome polymorphism in the 
common shrew. Acta theriol., 27, 12: 149—153 [With l Table]

This paper forms a continuation of studies carried out during the 
period 1968—1974. Examination was made of the chromosomes of 
20 shrews (Sorex araneus Linnaeus, 1758) caught in 1977 and 1980 in 
the Białowieża Primeval Forest. 17 homozygotes ,(A8—) and 3 hetero­
zygotes in respect of the fifth pair of chromosomes (A8H5—) were found 
in the study material. The results of earlier studies (Fedyk, 1980) have 
shown that gradual elimination of heterozygotes is taking place in the 
study population. This process has currently been inhibited, and the 
study population did not attain extreme frequencies.

[Mammals Res. Inst., Polish Acad. Sci., 17-230 Białowieża, Poland]

There is already abundant lite ra tu re  on the subject of Robertsonian 
polymorphism  in Sorex araneus. There are at least two reasons for 
the great in terest taken  by cytologists in the chromosomes of this 
species. In the firs t place in S. araneus six pairs of autosomes (pairs 
3— 8) are potentially  subject to polym orphism . In d ifferent populations 
these polymorphic pairs of chromosomes m ay form  different combinations 
of arm s (cf. Fredga & Nawrin, 1977). A sim ilar situation has been 
observed in mice (Mus) occurring in the valleys of the Alps and 
Appenines. In the case of mice the potential possibilities of form ation 
of Robertsonian combinations are even g rea ter than  in Sorex araneus 
(cf. Gropp et al., 1972; Capanna et al., 1973), bu t this phenomenon is 
lim ited to the Alpine and Appenine populations. The second reason for 
undertaking num erous studies on the chromosomes of S. araneus is 
the fact tha t polymorphism  in this species has a wide geographical 
range: polymorphic populations occur over alm ost all of the geographical 
range of Sorex araneus.

The m ajority  of studies on chromosomes of the common shrew  have 
been carried out from  the geographical aspect, and they contain 
comparisons of more or less distinct populations, or the status of given 
populations is quite sim ply described. The m ajority  of these studies 
are based on lim ited am ounts of m aterial.

The m ajority  of the populations so far described are polymorphic, 
bu t in some cases it proved impossible to find polym orphism  (e.g., 
Ford & Ham erton, 1970). Usually only sm all samples were taken from
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these populations, and it is therefore impossible to be certain  w hether 
it is a case only of failing to find heterozygotes, or w hether in fact 
we have to do w ith  m onomorphic populations. Some data (¡Ford & 
G raham , 1964; M eylan, 1965; Orlov & Alenin, 1968) suggest th a t 
m onom orphic populations of Sorex araneus do in fact exist, while 
o ther populations are polymorphic w ith differing proportions of given 
m orphs. It m ay be concluded from these facts th a t the given chrom o­
some m orphs have varying adaptational value under d ifferen t hab ita t 
conditions. In order to throw  light on the question of the stab ility  
of the polym orphic system  it is essential to study a population for 
several years.

Long-term  studies of a chosen S. araneus population have rare ly  
been carried  out, in fact up to the present this has' been done in the  
case of two populations only. The first of these was the population 
near the village of Chilton (Berkshire, England), where m ateria l was 
collected for th ree successive years starting  in 1956 (Ford et al., 1957; 
Ford & H am erton, 1970). A relatively  stable polym orphic system  was 
found in this population, which has recently  been re-exam ined after 
a lapse of over 20 years. (J. B. Searle, pers. inform.) bu t no detailed 
data are available as yet. The second instance relates to the Białowieża 
population, studied of which were m ade over the period from 1968 to 
1974 (Fedyk, 1980). G radual decrease in the presence of heterozygotes 
was found in this population. Since variation in this population tends 
in the direction of elim inating heterozygotes, it is useful to take 
samples from  this population at certain intervals of tim e in order to 
ascertain  if frequencies have attained extrem e values. The results of 
studies on the chromosomes of S. araneus from the Białowieża po­
pulation collected in 1977 and 1980 are presented in this paper.

The m ateria l used in this study consisted of 13 shrew s caught in 
1977 and 6 shrew s caught in 1980. In  addition one shrew  was caught 
in 1976 and kept captive in the laboratory for nearly  a year. The 
shrew s were trapped in the Białowieża Prim eval Forest (Table 1). The 
num bers of the  trapping sites have been given in accordance w ith 
the num eration  used in the M ammals Research Institu te  (cf. also m ap 
in the previous paper — Fedyk, 1980), the greater p a rt of the m aterial 
coming from  area no. 132, which was also included in studies during 
the period 1968— 74.

Chromosome preparations were m ade from the spleen using colchi­
cine. The chromosomes were conventionally stained w ith Giemsa stain  
or orceine.

Results are given in Table 1. In all, out of 20 individuals examined, 
three heterozygotes were found in respect of the 5th pair of chrom o­
somes. One of the heterozygotes — no. 610 — was caught in the area 
tow ards the end of Septem ber 1976 and kept in the laboratory for 11 
m onths. The rem aining 17 shrew s were homozygotes.

Shrew  no. 610 was one of m any caught in 1976 and kept in the 
laboratory, b u t as one of a very few survived in captivity  to 1977. 
A sim ilar fact was observed in 1964 w hen Dr. Ted Evans (Harwell) 
made preparations from  three shrews caught in the Białowieża National 
Park  in 1963 and kept in the laboratory for several m onths. Of these
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th ree shrew s two were heterozygotes in respect of pair. no. 4. Taking 
the frequency of acrocentric chromosomes no. 4 from  1968— 1974 as 
a basis, it was found th a t the likelihood of obtaining 2 heterozygotes 
in a sample of three individuals is very  small. On these grounds it 
has been suggested (Fedyk, 1980) th a t in 1963 frequency a4 m ust have 
been far greater than  tha t found for the period 1968— 1974. The 
present observations point to the possibility of another explanation: 
it would seem probable tha t homozygotes (As—) have far poorer 
chances of surviving in captivity than  heterozygotes. It m ust, however, 
be emphasised tha t these two cases apply to d ifferent heterozygotes

Table 1
The common shrews used in the studies.

No. coll. Sex Age 2N Karyomorph Grid. no.

1 9 7 7
603 cT juv 24 a 8h 8- 93
604 cT juv 23 a 8— 132
605 $ juv 22 A 8- 132
607 $ ad 22 a 8— _i

608 cf juv 23 A s - 132
609 $ juv 23 a 8h 5- _i
610 cf ad 24 a 8h 5— 132®
611 cT juv 23 a 8— 132
613 $ juv 22 A 8- 132
614 cT juv 23 a 8— 132
615 cf juv 23 A 8- 132
618 d 1 juv 23 a 8— 132
619 cf juv 23 a 8- 132
620 cf juv 23 a 8— 132

1 9 8 0
687 ? juv 22 a 8— 193
688 $ juv 22 A 8- 193
702 ? juv 22 a 8- 150
707 cf ad 23 a 8- 150
731 cT juv 23 a 8- 197
733 d 1 juv 23 a 8— 197

1 Individual caught in the Castle Park; 2 Iindividual
caught in 1976.

(AsHł — in 1963 and AsHb — in the present m aterial) and probably the 
adaptational values of these heterozygotes also differ from  each other. 
D ifferentiating staining established th a t the  4th pair of autosomes is 
form ed of arm s lj in all the study populations (Halkka et al., 1974; 
K rai & Radjabli, 1974; Fredga & Nawrin, 1977; O lert & Schmid, 1978; 
Fedyk & Michalak, 1980; Fedyk, 1980; Searle, pers. communicat.). 
M orph AsH4 — nas a wide range but never attains high frequencies 
(Fredga & Nawrin, 1977; C. E. Ford, pers. commun.; Fedyk, 1980), and 
it m ay therefore be concluded th a t under na tu ra l conditions the hetero ­
zygotes AsH4 — are not favoured by selection.

In the present m aterial th ree heterozygotes were found in respect 
of pair no. 5 (AsHs—), and thus polym orphism  is still m aintained in 
the Białowieża population. The am ount of m ateria l is too small, and 
in addition originates from two non-successive years, to be able to
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test is statistically but it would seem th a t degree of heterozygosity 
does not differ from the range found for the period 1968— 74.

In the previous paper (Fedyk, 1980) heterozygosity was found to 
be gradually  decreasing in the Białowieża population, connected w ith 
the existence of transien t polymorphism . Homozygotes distinctly  p re­
dom inated (86.09°/o) from  1968— 1974, and in addition frequency of 
homozygotes regu larly  increased in successive years. The Białowieża 
population is thus evolving in the direction of complete elim ination 
fo heterozygotes. T ransient polym orphism  does not, however, necessari­
ly  continue to the end, i.e. to complete elim ination of heterozygotes 
(Ford, 1967). The present studies suggest th a t m aintenance of hetero­
zygote frequency in a population on an exceptionally low level may 
prove favourable. This agrees w ith other observation of genetic poly­
m orphism  in the transien t stage. Several examples of this have been 
convincingly docum ented (Ford, 1967).
_ Average frequency of tw in  acrocentric chromosomes of pair no. 4 

(a<) was lowest (0.011) during the previous period (1968—74). Out of 
230 individuals there were only 5 heterozygotes AsHi—, 4 of which 
were found during the firs t study year (Fedyk, 1980). Thus the 
absence of heterozygotes of the fourth  pair of chromosomes in the 
present m aterial would appear normal. Average frequencies of a? and 
as were far higher and sim ilar to each other (0.026 and 0.033 respect­
ively, which corresponds to th irteen  and fifteen individuals in a sample 
of 230 shrews). From  1968— 74 frequencies of as decreased to a greater 
ex ten t than  frequencies of a7 (Fedyk, 1980). In view of the foregoing 
the fact would appear astonishing th a t in the present m aterial hetero- 
zygotes occurred only in respect of the fifth  pair of chromosomes. It 
is thus possible th a t in 1976 and 1977 there was some increase in the 
frequency of ab. No opinion can be form ed on the basis of the present 
sample as to the stab ility  of polym orphism  in pair no. 7.

The sample at present exam ined does not perm it of concluding that 
the polymorphic system  has undergone stabilization in the Białowieża 
population. The conclusion th a t the ra te  of elim ination of heterozygotes 
has only slowed down would appear closer to the tru th . Taking 
a successive sample several years later would certainly contribute to 
a clearer explanation of this problem.

Acknowledgments: My thanks are due to Miss Iwona Michalak and Miss Halina 
Bajko for their assistance with laboratory work.

REFERENCES

Capanna E., Civitelli M. V. & Cristaldi M., 1973: Chromosomal polymorphism  
in an Alpine population of Mus musculus L. Boll. Zool., 40: 379—383. — Fedyk S., 
1980: Chromosome polymorphism in a population of Sorex araneus  L. at. Biało­
wieża. Folia biol. (Kraków), 28: 83—120. — Fedyk S. & Michalak I., 1980: 
Description of chromosomes in a population of Sorex araneus L. living in the 
Biebrza valley. Folia biol. (Kraków), 28: 237—244. — Ford C. E., Hamerton J. L. 
& Sharman G. B., 1957: Chromosome polymorphism in the common shrew. Nature, 
180: 392—393. — Ford C. E. & Hamerton J. L., 1970: Chromosome polymorphism  
in the common shrew, Sorex araneus. Symp. zool., London, 26: 223—236. — 
Ford E. B., 1967: Genetyka ekologiczna. Państw. Wyd. Roln. Leśne: 1—340. War­
szawa. — Ford P. J. & Graham C. F., 1964: The chromosome number in the



Acta Theriotogica, 27, 12: 153—156, 1982 153

common shrew, Sorex araneus L. Bull. Mammal. Soc. Br. Isl., 22: 10—11. — 
Fredga K. & Nawrin J., 1977: Karyotype variability in Sorex araneus L. (Insect­
ívora, Mammalia). [In: “Chromosomes Today”, vol. 6, A. de la Chapelle and 
M. Sorsa, edsj. Elsevier, North-Holand Press, 153—161. Amsterdam. — Gropp A., 
Winking H., Zech L. & Müller H., 1972: Robertsonian chromosomal variation and 
identification of metacentric chromosomes in feral mice. Chromosoma, 39: 265—288.
— Halkka I., Halkka O., Skarén U. & Soderlund V., 1974: Chromosome banding 
pattern in a polymorphic population of Sorex araneus from northeastern Finland. 
Hereditas, 76: 305—314. — Král B. & Radjabli S. J.. 1974: Banding pattern and 
Robertsonian fusion in the western Siberian population of Sorex araneus {Insect­
ívora, Soricidae). Zool. Listy, 23: 217—227. — Meylan A., 1965: Répartition 
géographique des races chromosomiques de Sorex araneus L. en Europe. (Mamm.
— Insectívora). Rev. suisse Zool., 72: 636—646. — Olert J. & Schmid M., 1978: 
Comparative analysis of karyotypes in European shrew species. I. The sibling 
species Sorex araneus and S. gemellus: Q-bands, G-bands and position of NORs. 
Cytogenet. Cell Genet., 20: 308—322. — Orlov V. N. & Alenin V. P., 1968: Karyo­
types of some species of shrews of the genus Sorex (Insectívora, Soricidae). Zool. 
Zurn., 67: 1071—1074. [In Russian]

Accepted, November 12, 1981.

Maternal Behavior of a Short-Tailed Shrew (Blarina brevicauda)

B EH AW IO R M A CIE R Z Y ttSK I U B L A R I N A  B R E V I C A U D A

Irwin G. MARTIN

Martin I. G., 1982: Materal behavior of a short-tailed shrew (Bla­
rina brevicauda). Acta theriol., 27, 12: 153—156 [With 1 Fig.]

The maternal behavior of a short-tailed shrew (Blarina brevicauda) 
in simulated natural conditions was described. The female shrew was 
seen to constrict the nest openings during lactation as well as reinforce 
the nesting material. Her activity, measured as time out of the nest, 
increased during pregnancy and increased greatly during lacation. The 
shrew retrieved her pups both by dragging and with a behavior similar 
to caravanning. Maternal behavior ceased completely on day 22, the 
time of weaning.

[Dept. Zool., Univ. Massachusetts, Amherst and Monell Chemical 
Senses Center, 3500 Market Street, Philadelphia, Pennsylvania 19104,
USA]

I. INTRODUCTION

Descriptions of m aternal behavior in shrew s are rare. M aternal 
behavior has been described for captive Suncus etruscus (Fons, 1974), 
and pup retrieval has been detailed in Crocidura bicolor (Dippenaar, 
1979). Pearson (1944) described partu rition  and care of neonatal Blarina. 
Caravanning, a line of shrew  pups led by their m other, has been known 
in crocidurine species for some tim e (e.g., H erter, 1957; Zippelius, 1972). 
These species form  a caravan in which shrew s actually  bite onto the 
rum p of the shrew  in front of them . Recently, caravanning has been 
described in two soricine species. H arper (1977) observed a caravan of 
Sorex araneus in the field and Goodwin (1979) noted caravanning in


