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Assessment of the state of natural populations of small mammals on territories with varying degrees of environmental 

and anthropogenic impact. — A. Kashtalian. — Results of research of micro populations of Bank Vole on three sites with 

differing degrees of anthropogenic influence are given. Non-metrical bilateral features, designated on the basis of skull and 

lower jaw apertures providing access for nerves and blood vessels were used for their assessment. Impact of weather-

climatic factors and nonhomogenous habitats on the level of asymmetry of these features in Bank Vole and Common Shrew 

is shown. A link was established between the frequency of asymmetrical features and the level of concentration of cesium 

isotopes in the animal’s body and gamma radiation exposure rate. 
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 (foramen basis processus zigomati-

cum), ;

3)  (foramen suprain-
fraorbitalis), 4)  (foramen suprainfraorbi-

talis anterior)  5)  (foramen suprainfraorbi-

talis posterior) , -

; 6)

 (foramen ethmoideum) ;

7)  (foramen squamosum)

; 8) -

 (foramen mastoideum)  9) 

 (foramen mastoideum ac-

cessories) ; -

: 10) -

 (foramen mentale accessories), 11) 

-

 (foramen mondibularis pars alveolaris), 12) -

 (foramen basis mandibu-

laris)  13)  (foramen man-

dibularis masseterica).

-

 8 

( . 2). : 1)

 (foramen basisphenoidalis

lateralis), ;

2)  (foramen parietale anteri-
or), 3)  (foramen parietale media)  4) -

 (foramen parietale posterior) -

, - -

; 5)  (fora-

men suprainfraorbitalis) ;

6–8)  (foramen ethmoideum)

 (foramen ethmoideum accessory ante-

rior)  (foramen ethmoideum accessory poste-
rior) .

. 1. 

, -

-

 ( . [1]).

Fig 1. Skull and lower jaw apertures of Bank Vole 

used to assess phenetical diversity in development 

homeostasis (According to Baranov et al. [1]).

 (Skull apertures):

1 – foramen diastemae;

2 – foramen basis processus zigomaticum;

3 – foramen suprainfraorbitalis;

4 – foramen suprainfraorbitalis anterior;

5 – foramen suprainfraorbitalis posterior;

6 – foramen ethmoideum;

7 – foramen squamosum;

8 – foramen mastoideum;

9 – foramen mastoideum accessories.

(Lower jaw apertures):

10 – foramen mentale accessories;

11 – foramen mondibularis pars alveolaris;

12 – foramen basis mandibularis;

13 – foramen mandibularis masseterica.
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-

 ( . [1]).

Fig 2. Skull apertures of Common Shrew used to 

assess phenetical diversity in development ho-

meostasis (According to Baranov et al. [1]).

1 – foramen basisphenoidalis lateralis;

2 – foramen parietale anterior;

3 – foramen parietale media;

4 – foramen parietale posterior;

5 – foramen suprainfraorbitalis;

6 – foramen ethmoideum accessory anterior;

7 – foramen ethmoideum;

8 – foramen ethmoideum accessory posterior. 
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32%).

-
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Table 1. Quantitative variability of certain skull and lower jaw apertures of Bank Vole (absolute data) 

0–0 0–1 0–2 0–3 1–1 1–2 1–3 1–4 2–2 2–3 2–4 2–5 3–3 3–4

foramen - 30 23 85 138

 diastemae - 16 9 24 49

14 28 29 71

foramen basis - 31 8 5 80 3 11 138

 processus - 12 3 5 24 5 49

 zygomaticum 20 8 2 31 4 6 71

foramen - 9 8 120 137

 suprainfraorbitalis - 6 13 1 29 49

5 8 58 71

foramen - 16 34 86 1 137

 supraorbitalis - 3 24 22 49

 anterior 11 45 2 13 71

foramen - 3 21 2 99 10 1 136

 supraorbitalis - 1 9 2 31 6 49

 posterior 3 28 1 34 4 1 1 72

foramen - 8 33 95 136

 ethmoideum - 2 20 27 49

3 44 22 69

foramen - 1 12 122 3 138

 squamosum - 12 36 48

1 18 51 1 71

foramen - 4 17 109 130

 mastoideum - 3 9 36 48

2 25 44 71

foramen - 66 18 1 45 130

 mastoideum - 23 14 11 48

 accessorius 31 10 30 71

foramen - 3 132 1 136

 mentale - 1 39 40

 accessorius 67 67

foramen - 4 12 2 67 12 3 29 3 2 134

 mandibularis - 6 2 25 1 6 40

 pars alveolaris 4 7 19 25 1 5 5 1 67

foramen - 8 19 3 1 63 8 5 23 4 1 1 136

 basis - 2 4 3 8 7 1 13 2 40

 mandibularis 1 20 4 1 26 9 3 1 1 1 67

foramen - 3 4 2 1 36 8 3 1 71 1 5 1 136

 mandibularis - 1 5 1 12 7 1 11 1 1 40

 masseterica 1 15 3 11 17 3 8 6 1 2 67
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Table 2. Quantitative variability of certain skull and lower jaw apertures of Bank Vole (percentage ratio) 

0–0 0–1 0–2 0–3 1–1 1–2 1–3 1–4 2–2 2–3 2–4 2–5 3–3 3–4 -

foramen - 21,7 16,7 61,6 100

 diastemae - 32,7 18,4 48,9 100

19,7 39,4 40,9 100

foramen basis - 22,5 5,8 3,6 58,0 2,2 7,9 100

 processus - 24,5 6,1 10,2 49,0 10,2 100

 zygomaticum 28,2 11,3 2,8 43,7 5,6 8,4 100

foramen - 6,6 5,8 87,6 100

 suprainfra- - 12,2 26,5 2,0 59,3 100

 orbitalis 7,0 11,3 81,7 100

foramen - 11,7 24,8 62,8 0,7 100

 supraorbitalis - 6,1 49,0 44,9 100

 anterior 15,5 63,4 2,8 18,3 100

foramen - 2,2 15,4 1,5 72,8 7,4 0,7 100

 supraorbitalis - 2,0 18,4 4,1 63,3 12,2 100

 posterior 4,2 38,9 1,4 47,1 5,6 1,4 1,4 100

foramen - 5,9 24,3 69,8 100

 ethmoideum - 4,1 40,8 55,1 100

4,3 63,8 31,9 100

foramen - 0,7 8,7 88,4 2,2 100

 squamosum - 25,0 75,0 100

1,4 23,4 71,8 3,4 100

foramen - 3,1 13,1 83,8 100

 mastoideum - 6,3 18,8 74,9 100

2,8 35,2 62,0 100

foramen - 50,8 13,8 0,8 34,6 100

 mastoideum - 47,9 29,2 22,9 100

 accessorius 43,7 14,1 42,2 100

foramen - 2,2 97,1 0,7 100

 mentale - 2,5 97,5 100

 accessorius 100,0 100

foramen man- - 3,0 9,0 1,5 50,0 9,0 2,2 21,6 2,2 1,5 100

 dibularis pars - 15,0 5,0 62,5 2,5 15,0 100

 alveolaris 6,0 10,4 28,4 37,2 1,5 7,5 7,5 1,5 100

foramen - 5,9 14,0 2,2 0,7 46,3 5,9 3,7 16,9 3,0 0,7 0,7 100

 basis - 5,0 10,0 7,5 20,0 17,5 2,5 32,5 5,0 100

 mandibularis 1,5 29,9 6,0 1,5 38,8 13,4 4,4 1,5 1,5 1,5 100

foramen - 2,2 2,9 1,5 0,7 26,5 5,9 2,2 0,7 52,2 0,7 3,8 0,7 100

 mandibularis - 2,5 12,5 2,5 30,0 17,5 2,5 27,5 2,5 2,5 100

masseterica 1,5 22,4 4,5 16,4 25,4 4,5 11,9 9,0 1,5 2,9 100

,
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 3. 

 ( )

Table 3. Quantitative variability of certain skull and lower jaw apertures of Common Shrew from the territory of 

Berezinsky reserve (absolute data) 

0–0 0–1 0–2 1–1 1–2 2–2 2–3 3–3

14 6 32 3 1 56

2 6 16 1 25

foramen

basisphenoidalis

 lateralis 7 8 37 3 55

52 4 56

25 25

foramen

 parietale

 anterior 52 3 55

53 3 56

23 1 1 25

foramen

 parietale

 media 52 2 1 55

45 7 4 56

22 1 2 25

foramen parietale posterior 

41 7 7 55

2 54 56

25 25

foramen

 suprainfraorbitalis 

55 55

4 10 1 38 3 56

3 3 19 25

foramen

ethmoideum

 accessory anterior 5 7 42 1 55

12 17 23 4 56

6 5 9 2 1 1 1 25

foramen

 ethmoideum

23 12 1 13 4 2 55

1 3 50 2 56

1 24 25

foramen

ethmoideum

 accessory posterior 4 49 2 55

 4. 

 ( )

Table 4. Quantitative variability of certain skull and lower jaw apertures of Common Shrew from the territory of 

Berezinsky reserve (percentage ratio) 

0–0 0–1 0–2 1–1 1–2 2–2 2–3 3–3

25 10,7 57,1 5,4 1,8 100

8 24 64 4 100

foramen

basisphenoidalis

 lateralis 12,7 14,5 67,3 5,5 100

92,9 7,1 100

100 100

foramen

 parietale

 anterior 94,5 5,5 100

94,6 5,4 100

92 4 4 100

foramen

 parietale

 media 94,5 3,6 1,9 100

80,4 12,5 7,1 100

88 4 8 100

foramen

 parietale

 posterior 74,5 12,7 12,8 100

3,6 96,4 100

100 100

foramen

 suprainfraorbitalis 

100 100

7,1 17,9 1,8 67,9 5,3 100

12 12 76 100

foramen

ethmoideum

 accessory anterior 9,1 12,7 76,4 1,8 100

21,4 30,4 41,1 7,1 100

24 20 36 8 4 4 4 100

foramen

 ethmoideum

41,8 21,8 1,8 23,6 7,2 3,8 100

1,8 5,4 89,3 3,5 100

4 96 100

foramen

ethmoideum

 accessory posterior 7,2 89,1 3,7 100
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Fig. 3. Dependence of asymmetric features frequency (according to 13 indices) from the level of concentration of cesium

isotopes in the body of Bank Vole at the “Sinicheno” permanent plot (Berezinsky Biosphere Reserve) (n=37). 
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. 4.  (  13 )

 (n = 15). 

Fig. 4. Dependence of asymmetric features frequency (according to 13 indices) from the level of concentration of cesium

isotopes in the body of Bank Vole at the permanent plot in Priluksky reserve (n=15). 
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Fig. 5. Connection between mean asymmetry per feature and gamma radiation exposure rate for permanent plots in

Babchin, Priluksky reserve and Berezinsky reserve (“Sinicheno” and “Nivky”).
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