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Zdzisław PUCEK & Georgi MARKOV 

SEASONAL CHANGES IN THE SKULL OF THE COMMON SHREW 
FROM BULGARIA 

S E Z O N O W A ZMIENNOŚĆ CZASZKI R Y J Ó W K I A K S A M I T N E J Z B U Ł G A R I I 

Seasonal changes in the skull of the common shrew were described for the 
f i rs t t ime by D e h n e 1 (1949) in three species: Sorex araneus L i n n a e u s , 
1758, S. minutus L i n n a e u s , 1766 and S. caecutiens L a x m a n n, 1788. The 
existence of changes in the skull was next confirmed in the case of several 
populations of S. araneus f rom the Palaearctic and also of other species of the 
genus Sorex L. (for references—see P u c e k , 1963). 

The aim of the present article is to trace the course taken by seasonal changes 
in the skull of S. araneus f rom Bulgaria and to compare amplitudes of f luc tuat -
ions in the height of the braincase of shrews in populations geographically 
dis tant f rom each other: southern — from Bulgaria, and nor thern — from Bia- 
łowieża (Poland). 

The mater ia l studied was composed of 156 skulls of S. araneus L i n n a e u s , 
1758 from Bulgaria (Vitoshya Mts. — 89, Balkan Mts. — 27, Rila Mts. — 27 l), 
Rhodope Mts. — 6, Osogovo — 6, Średnia Gora Mts. — 1). The major i ty of the 
mater ia l came f rom the collection in the Zoological Insti tute of the Bulgarian 
Academy of Sciences (133), and the remainder f rom collections in the Zoological 
Inst i tute of the USSR Academy of Sciences in Leningrad (15) and the National 
Museum in Prague (6). 

In connection with the state of preservation of the specimens the number of 
different craniometrical measurements is smaller than the sum total of specimens 
examined (Tab. 1). The age of the animals was determined on the basis of the 
extent to which the teeth were worn (chiefly unicuspid teeth), the state of the 
fu r and the su tures of the skull. This made it possible to distinguish accurately 
between the subadul t and old adult specimens. Simultaneously with the cranio-
logical examinations, a series of histological preparat ions were made f rom 
8 specimens collected during the period f rom February to May 1964 in the 
Vitoshya Mts. The sections were stained both with haematoxylin and eosyne 
and also by Mallory's method, as .modified by C a s o n (1950). 

Table 1 presents the results of our craniometrical measurements . The present 
investigations confirm that the condylobasal length does not exhibit seasonal 
f luctuations (cf. also D e h n e 1, 1949 and others). In the shrews f rom Bulgaria 
this dimension varies within limits of 18.2—20.0 mm, although 80% of the spe-
cimens come within narrower limits of 18.8—19.6 mm. These divisions, and also 
the arithmetical means, are slightly shif ted in plus in comparison with the 
shrews f rom the Białowieża Primaeval Forest (18.1—19.7 mm; x = 18.93;  
n = 275, according to P u c e k , 1955). 

The maximum breadth of the braincase varies f rom 9.1 to 10.0 mm. Divi-
sions of variation for 95% of the specimens come within limits of 9.3—9.9 mm.  

/ 
l) Measurements were also included of small winter specimens which had 

previously been described ( M a r k o v , 1957) as Sorex macropygmaeus araneoi-
des O g n e v , 1921 ( = S. a. petrovi M a r t i no , 1839). (Cf. also — M a r k o v 
& T a t a r i n o v , 1963). 
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Table 1. 
Variations in some craniological measurements of S. araneus f rom Bulgaria. 

Messurement Season Age N Min. Max. Avg. 

Cb . - len th Whole 
material S + A 147 18.2 20.0 19.09 

VI—X S 48 9.3 9.9 9.58 

Maximal breadth 
of the braincase 

XI—II 
III—X 

s 
A 

17 
63 

9.1 
9.3 

9.6 
10.0 

9.41 
9.67 

Total S + A 128 9.1 10.0 9.60 

VI—VIII S 29 5.6 6.4 5 96 
IX—Xl S 31 5.5 6.1 5.76 
XII—II S 18 5.0 5.6(5.8) 5.37 

Depth of the III—V A 28 5.4 6.0 5.69 
braincase VI—VIII A 35 5.5 6.1 5.75 

IX—X A 12 5.4 5.9 5.58 

Total S + A 153 5.0 6.4 — 

S—subadult (—young animals), A—old adult 

mm 

Fig. 1. Changes in the depth of the braincase in shrews f rom Bulgaria and 
Białowieża. 

The skulls of shrews f rom the Białowieża population are slightly broader (9.2—  
10.3 mm, x = 9.75). In the mater ial analysed here the maximum breadth of 
the braincase exhibits slight seasonal changes. In specimens f rom the winter 
months the skull is about 2% narrower than in the summer. Differences be-
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tween the winter and old adults f rom the summer months are greater . In both 
cases these differences are statistically significant, with a probability, respecti-
vely, of P<0.01 and P<0.001. Similar differences have also been demonstrated 
by certain other authors ( e .g . D e h n e 1, 1949; S c h u b a r t h , 1953; 
P u c e k, 1963). 

The height of the braincase measured per bullae tympanici exhibits distinct 
seasonal changes. Table 1 gives the limits of variation and ari thmetical means 
for d i f ferent seasons of the cycle of these animals, and the course taken by 
changes in these dimensions is il lustrated in greater detail in fig. 1. It can be 
seen f rom these data that the height of the braincase is greatest in young 
specimens in the summer (5.6—6.4 mm). In the autumn and winter up to Feb ru -

Table 2. 
Comparison of the seasonal changes in the depth of braincase in shrews f rom 
Bulgaria and Białowieża (Data for Białowieża according to P u c e k , 1955). 

Season Bulgaria 
n x " 

Białowieża 
n x a Difference 

1. Summer (VII—VIII)*  
subadult 

2. Winter (I—II), 
subadult 

3. Summer (VI—VIII),  
old adult 

27 5.95 0.1912 

12 5.33 0.1679 

35 5.75 0.1465 

45 6.11 0.1784 

35 5.40 0.1917 

81 5.88 0.1387 

significant 
PC0.001 

insignificant 

significant, 
P<0.001 

Difference: 
1—2 

2—3 

—0.62 (—10.4%) 

-1-0.42 (-1-7.9$) 

—0.71 (—13.1%) 

+0.48 ( + 8.91) 

* Only two animals were caught in June. . 

ary inclusively the skull f lat tens and during the period f rom December-Febru-
ary this dimension varies within limits of 5.0—5.6 mm (exceptionally 5.8, in one 
specimen only from December). In old adults as f rom March the height of the 
braincase increases, attaining a second maximum in the life of the shrews in 
June (x = 5.81, n = 15). Both the limits of variation and the ari thmetical means 
of this dimension again decrease at the end of summer and in the autumn. This 
process continues until the animals' death. In the case of our mater ia l it proved 
possible to trace it only up to October (x = 5.58, n = 12). 

Variations in the microscopical s t ructure of the bone can be considered both 
as a criterion of occurrence or absence of seasonal changes in the skull of the 
shrew. Material as abundant as is necessary in craniometrical examinat ions is 
not necessary for observations of this type. In our material no changes were 
observed in the microscopical s t ructure of the sutures in specimens f rom Feb-
ruary. In individuals caught in the spring period (April, May) distinct new-
growths of cartilage and new bone tissue were visible on the margins of ossa 
parietalia and occipito-interparietale. Histological observations, like the d i f fe -
rences in the macroscopical appearance of the sutures and bones of the arch of 
the skull in subadults and old adults, provide complete confirmation of the 
changes found in this species in the Białowieża population ( P u c e k , 1957), 
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Initial material on the geographical differences in the course taken by seaso-
nal changes in the skull of the shrew was presented in an earlier paper (P u-
c e k, 1963). The new mater ial discussed in the present paper enabled a more 
detailed comparison of fairly ext reme populations f rom Bulgaria and Białowieża  
to be made. Table 2 contains a comparison of the mean values at three princi-
pal points of the curve of changes in the skull. In order to increase the num-
ber of specimens in each of the groups compared, comparison was made not of 
single months but of seasons. In the first case the differences were appropriately 
greater. It is clear from the table referred to above that the arithmetical means 
in the height of the braincase dur ing the summer period, both in subadul t and 
in old adults, are smaller in Bulgaria than at Białowieża. These differences are 
statistically significant on the level of P<0.001 (t-Student test). During the win-
ter no statistically significant differences were revealed between the groups 
compared. 

The amplitude of seasonal variat ions is also different . As shown by Table 2,  
f la t tening of the skull before the winter is less marked in Bulgaria (— 10.4%))  
than at Białowieża (— 13.1%). Analogical differences are observed in the arching 
of the skull during the spring period. These two regions are separated f rom each 
other by 100 of geographical longitude, but lie in more or less the same east 
geographical longitude — 23—24 Bearing in mind, however, that shrews in 
Bulgaria were caught only in mountain regions (1300—1800 m above sea level) 
very great climatic differences between the territories compared should not be 
expected. If, for instance, we examine the monthly means of atmospheric tem-
pera ture it will be seen that they are about 2 °C higher in January and about 
3 °C lower in July, in Bulgaria than in Białowieża. Differences of this order 
may in our opinion affect the shif t in curves of variation in di f ferent areas (cf.  
also N i e t h a m m e r , 1956). This may also apply to certain periods only in 
the life cycle of the shrew. Even so in both the areas compared here, dur ing the 
summer, autumn and winter, both in subadults and in old adults, curves of 
variation in the height of the skull take almost parallel courses, and also at ± 
the same rate. During the spring period the two curves overlapped and 
therefore the spring arching in the skull of shrews from Bulgaria takes 
place at the same time (March-April) and more intensively. It is not until the 
later period (May) that this process slows down, while in shrews from Białowie- 
ża it continues to progress intensively. 
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