
P O L S K A A K A D E M I A N A U K Z A K Ł A D B A D A N I A S S A K Ó W 

A C T A T H E R I O L O G I C A 

Vol. V, 14. BIAŁOWIEŻA 20. XI. 1981 

T. P E S H E V & G. G E O R G I E V 

Studies in the Taxonomy oi Some Populations 
oi Apodemus sylvaticus (Linnaeus , 1758) in Bulgaria 

Hadauia nail taksonomiką niektórych populacji 
Apodemus sylvaticus ( L i n n a e u s , 1758) z Bultjarii 

[W ith 11 t ab le s and 1 m a p ! 

I. Objectives and method of work 185 
II. Brief data about the places f rom which the material was collected 186 

III. A systematic survey 187 
1. Review of l i terature 187 
2. A systematic elaboration 188 

a) Taxonomic characteristics of the population 190 
b) A variational-statistical comparison with Apodemus sylva-

ticus sylvaticus 192 
c) A comparison with A. sylvaticus dichrurus 194 

IV. Conclusions 200 
V. Summary 200 

References . 201 
Streszczenie 201 

I. OBJECTIVES AND METHOD OF WORK 

No studies on the taxonomy of Apodemus sylvaticus ( L i n n a e u s , 1758) 
in this country have been made up to the present. We find brief data about 
the biology of this rodent in the papers of P a s p a l e v , M a r t i n o & 
P e s h e v (1952), M a r k o v (1953; 1954) and P e t r o v (1954). 

The present work aims at giving the taxonomic characteristics of some 
populations of A. sylvaticus in Bulgaria and also at determining their exact 
systematic position. 
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Taxonomic description has been made according to the following somato-
m e t r y and craniological measurements: length of the hind foot, height of 
the ear, condylobasal length and zygomatic breadth of the skull. The indices 
fully characterize the given populations. 

Biometric methods have also been used for observations on the data on 
condylobasal length, zygomatic breadth of the skull and the hind foot. These 
three indices have also been used as diagnostic of A. sylvaticus. 

The following formulas have been used for comparison of the biometric 
characteristics: for the standard error of the difference between the two 

means — = nii^ + nio2 and for the maximal error of the difference 
— A — t m l l 2 . The values of t are calculated in all cases of the 5-per cent- 
level of significance. 

Studies were made of 214 specimens for the following places: „Sherba" 
State Game-Breeding Farm near the village of Grozdevo, District of Varna 
— 63; Cherepish Monastery (Balkan Mountains) — 18; ICotel Balkan Moun-
tains (town of Kotel) — 16; District of Sofia (Vitosha and Lozen Mountain) 
— 38; village of Sreburna, District of Silistra — 39, and Strandja Moun-
tain — 40. 

II. BRIEF DATA ABOUT THE PLACES FROM WHICH THE MATERIAL 
WAS COLLECTED 

1. „Sherba" State Game-Breeding Farm. It is located southwest of the 
village of Gorni Chiflik in the Eastern Balkan Mountains. Altitude above 
sea-level — 150 m. Rocks — sandstones and limestones (Lower Chalk and 
Upper Jura). Soil — light grey forest, deeply carbonate. 

2. Cherepish Monastery. (Western Balkan Mountains in the Isker Gorge). 
Altitude above sea-level — 240—260 m. Rocks — limestones (Lower Chalk). 

3. Town of Kotel. (Kotel Balkan Mountains). Altitude above sea-level — 
about 525 m. Rocks — limestones, marls, claystone (Trias), sandstones, 
quartzites (Jura). Soil — slightly podzol cinnamon forest; sandy and stony in 
places. 

4. District of Sofia. (Lozen Mountain and the vicinity of the village of 
Dragalevtsi — (Dragalevski Monastery). 

a) Lozen Mountain — Germanski Monastery. Altitude above sea-level — 
770 m. Rocks — clay-marl limestones, sandstones, conglomerates (Trias and 
Jura); andesyte and tuffs, clay limestones (Cenozoic); sands, clays and con-
glomerates (Tertiary). Soil — slightly washed cinnamon forest. 

b) Village of Dragalevski — Dragalevski Monastery. Altitude above sea-
level — 1040 m. Rocks — andesytes and tuffs (Cenozoic). Soil — slightly 
podzol cinnamon forest. 

5. Village of Sreburna. Situated not far from the town of Silistra. Alti-
tude above sea-level — about 40 m. Rocks — limestones and sandstones (Sar- 
mat); loess (Pleistocene). Soil — alluvial and deluvial meadowy; slightly 
washed and washed black earth. 
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6. Strandja. Altitude above sea-level — 250 to 450 m. Rocks — granodio-
rytes, granite, marbles, quartzites, sandstones, phyllites (Trias and Jura). 
Soil —• slightly washed and washed cinnamon forest1). 

III. A SYSTEMATIC SURVEY 

1. Review of literature 

It is necessary, though very briefly, to glance at the history of the prob-
lem formed by the study of systematization of forest mice. 

M i l l e r (1912) has accepted that A. sylvaticus and A. flavicollis exist 
as independent species. 

W e t t s t e i n (1925) expressed a doubt as to their independence (after 
M a r t i n o, 1933), and considered that flavicollis is only a variety of syl-
vaticus. Eight years later O. W e t t s t e i n renounced his former views 
( W e t t s t e i n , 1933). 

GREECE 

Fig. 1. The place of captures of A. sylvaticus. 1 — Dragalevsky 
Monastery, 2 — Lozen Mountain, 3 — Cherepish Monastery, 4, 5, 
6 — Strandja Mountain, 7 — „Sherba" State Game-Breeding Farm, 

8 — Village of Sreburna, 9 — Town of Kotel. 

M a r t i n o (1933), though cautiously, supported M i 11 e r's view by 
writing: „Nevertheless, it is more probable that M i l l e r is right that these 
are two species, since quite young and small specimens of A. flavicollis 
already have a comparatively big foot, which is characteristic of this spe-
cies". 

J) The places of the captures are marked in the map. Data on rock and 
soil composition are taken f rom the Soil Atlas of the People's Republic of 
Bulgaria, Sofia, 1956. 
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In 1935 S c h a e f f e r expressed W e t t s t e i n ' s view of 1925 by nam-
ing the unique species „sylvaticus" and accepted „flavicollis" as an „eco-
logical race". 

Later Z i m m e r m a n n (1936) and S t e i n (1938) — (after H e p t n e r , 
1940) unequivocally proved the independence of the two species. We have 
not heard discussions on this problem for a long time. All authors accept 
the two forms as separate species. 

In his work of 1940 H e p t n e r cites a number of authors who admit 
„transitional" forms between A. sylvatlcus and A. flavicollis and he himself 
reports such „transitional" forms in the Crimea. In our personal correspond-
ence which we had with H e p t n e r in 1959, he writes that he maintains 
his view of 1940. 

L o u k i n a (1957) also mentions that the identification of forest mice in 
the Caucasus presents great difficulty. 

We must mention that in our country specimens occur with combined in-
dices (Sofia District, Kotel, Strandja, etc.) which make it impossible for us 
to refer them categorically either to the one or to the other species. That is 
why we share the opinion expressed by H e p t n e r , L o u k i n a a.o. as to 
the existence of both species and the possibility of cross-breeding between 
them, thus producing mixed forms. 

The specimens with combined indices have not been taken into consider-
ation in the present work. 

The complexity of the problem set by the systematic situation of A. syl-
vatlcus is fur ther increased by the great plasticity displayed by this species. 
This is also borne out by the numerous subspecies and forms of this spe-
cies described ( M i l l e r , 1912; M a r t i n o, 1933; V i n o g r a d o v & G r o - 
m o v, 1952, a. o.). 

2. A systematic elaboration 

From the preliminary comparison of separate populations of 
Apodemus sylvaticus in Bulgaria with other subspecies of forest 
mouse, so far described, it has been established that our speci-
mens are closest to Apodemus sylvaticus sylvaticus ( L i n n a e u s , 
1788) and A. s. dichrurus ( R a f i n e s q u e , 1814). This closeness made 
it necessary to carry out more detailed investigations by comparing 
the material of A. sylvaticus studied with the subspecies A. s. 
sylvaticus and A. s. dichrurus. On the other hand, we must note 
that the ranges of these two forms are situated very close to our 
country. 

The comparisons were made on the basis of data supplied by 
M i l l e r (1912) and M a r t i n o (1933). The data on craniological 
measurements alone are taken from M i l l e r . He does not give 
somatometric indices. 
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a) Taxonomic characteristics of the population. 

In order to differentiate between the taxoncmic characteristics 
of the separate populations, we first established the mean dimen-
sion and the mean standard deviation with their respective stand-
ard errors (mM and mG ) on the basis of the indices: condylobasal 
length, zygomatic breadth, length of the hind foot and height of 
the ear (Table 1). 

While the standard deviation (a) gives us the absolute degree of 
dispersion, the coefficient of variation (V), whose values are given 
in table 2, indicates the relative degree of dispersion in percent-
ages, makes it possible for us to compare this dispersion in the va-
rious populations. In our case the lowest degree of dispersion is 
displayed by the Cherepish population on the basis of the zygo-
matic breadth and the highest — by the Kotel population on the 
basis of the hind foot. The reasons for the differences in the values 
of V in the various populations, as well as their explanation, are 
beyond the scope of our work. These values, however, can be used 
for comparison with other populations of A. sylvaticus. 

The values of P e a r s o n ' s coefficient of skewness (S) for the 
degree of asymmetry as given in table 3. Condylobasal length: 
Specimens of dimensions greater than the typical ones predomi-
nate in the populations of A. s. sylvaticus after M i l l e r , and A. s. 
dichrurus after M a r t i n o, from Kotel, the Sofia District and 
Strandja, while specimens of dimensions smaller than the typical 
ones predominate in the remaining populations. The Cherepish 
populations exhibit a tendency to symmetrical distribution round 
the typical dimensions. Zygomatic breadth: Specimens of dimen-
sions greater than typical predominate in the populations of A. 
s. dichrurus after M i l l e r and M a r t i n o from Cherepish 
and Sherba. Specimens of A. s. sylvaticus after M a r t i n o are 
symmetrically distributed in the populations of A. sylvaticus 
after M i l l e r from Kotel, the Sofia District, Strandja and Sre-
burna. 

The situation is analogical for data in respect of the following 
indices: length of the hind foot and height of the ear. 

The results in table 4 also show that we are dealing with po-
pulations in which the values of the coefficients of the correla-
tion between the condylobasal length and the zygomatic breadth 
of the skull are found with comparatively narrow limits (from 
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Table 2. 

Values of the coefficient of variation — V (in °/o). 
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A. s. 
sylva-
ticus 

A. s. 
dich-
rurus 

A. s. 
sylva-
ticus 

A.S. 
dich-
rurus 

Condylobasal 
length 3 70 2 46 3.53 3 78 3 .50 5 .50 3.10 4.20 2.80 2.95 

Zygomatic 
breadth 3 40 1 92 4. 08 3 94 4 .90 4 .48 3.70 3.83 2.80 3.90 

Length of the 
hind foot 10 70 5 25 5.36 3 41 2 .50 2 .77 - - - 3.56 

Height of the 
ear 4 .06 7 .04 6.42 6 .92 5 .70 7 .00 - - 4.60 4.65 

Table 3. 

A comparative table of the degree of asymmetry on the basis 
of the values of S. 
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length +0.42 -0. 58 -0.95 +1.00 +0.67 0.00 + 0.60 +0.33 -0.51 -1.13 

Zygomatic 
breadth -0. 64 +0.98 0.00 +0.19 -0.22 +0.40 -1.11 -0. 58 +0.80 -0.17 

Length of the 
hind foot - - - + 0.25 +0.29 -0.41 +0.17 +0.40 +0.36 -0.90 

Height c f the 
ear - - -0.72 +0.96 0.00 -0.26 -0.47 -0.09 +0. 53 -0.38 

Table 4. 

Coefficients of the co-variation between the condylobasal length 
and the zygomatic breadth. 
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0 . 8 2 0.90 0.78 0.72 0.85 0.70 0.90 0. 78 0.79 0.86 

0.70 to 0.90). These limits give us grounds for thinking that the 
populations with which we are working belong to one and the 
same species. The reason for the differences, which are neverthe-
less observed in the numerical values of the coefficient of the 
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correlation in the various populations is probably to be found in 
the unequal bio-ecological conditions, strictly specific for the indi-
vidual populations, which have influenced the development of the 
organisms in general and more particularly the development of 
the condylobasal and zygomatic bones. In some of the popula-
tions — Kotel, Sofia District, Sreburna and after M i l l e r , they 
have been more favourable and have strengthened the fundament-
al determinative dependence, and in others — Cherepish, Stran-
dja, Sherba and Yugoslavia, they have decreased it slightly. 

The data indicated in table 4 may be used as comparative in-
dices in the description of other populations of A. s. sylvaticus 
and A. dichrurus. Naturally, the reasons which condition the 
difference are of a complex character and we could not possibly 
determine them. This, however, may constitute a subject to be 
discussed in another work. 

The data presented in the preceding tables enable us to form 
a picture of the separate populations from a taxonomic aspect, on 
the other hand — to compare these populations according to the 
respective indices, and finally — to ascertain the purity of the 
population. 

b) A variational-statistical comparison with A. s. sylvaticus. 

As shown above, it became necessary to compare the popula-
tions studied with the basic form — A. s. sylvaticus, the more so 
as the preliminary comparisons brought some of our populations 
closer to it. It is necessary to note, however, that the data on A. 
s. sylvaticus found in the works of M i l l e r and M a r t i n o, 
according to some measurements (condylobasal length and zygo-
matic breadth) do not correspond to each other. The specimens 
from the representative material of M i l l e r show dimensions 
which are greater than those of M a r t i n o (Table 1). 

The differences observed are statistically significant (Table 5). 
We cannot possibly determine here who of the two authors is 
right, but these differences made us compare our populations 
separately with those of M i l l e r and M a r t i n o . 

The biometric analysis of material from the individual popu-
lations, and their comparison with A. s. sylvaticus after the two 
authors, gave results which divide our populations quite definitely 
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Table 5. 

A comparison of A. s. sylvaticus af ter M i l l e r (1912) and M a r t i n o (1933). 

Population Miller - Martino 

Measurement D A ni,2 Difference 

Co.iLlj'lobasal length 

Zygomatic oreadth 

0.60 

0.30 

0.32 

0.18 

0.16 

0. 09 

significant 

significant 

Table 6. 

A comparison of the Bulgarian populations material with 
A. s. sylvaticus af ter M i l l e r (1912). 

^ M e asur e me nt 

Population 

Condylobasal Length Zygomatic Breadth ^ M e asur e me nt 

Population M D A Difference M D A Difference 

After Miller 23. 1 12. 7 

Kotel 23. 8 0.70 0.45 significant 13. 3 0.60 0.24 significant 
Cherepish 23. 6 0.50 0.29 significant 13 0 0.30 0.14 significant 
Sofia District 23 5 0.40 0.27 significant 13 2 0.50 0.20 significant 
Strandja 23. 8 0.70 0.29 Significant 13 2 0.50 0.18 significant 
Sherba 22 7 0.40 0.24 significant 12 7 0. 00 0.18 insignificant 
Sreburna 23 0 0.10 0.40 insignificant 12 7 0. 00 0.20 insignificant 

Table 7. 

A comparison of our material with A. s. sylvaticus af ter M a r t i n o (1933). 

^--^Measurement 

Population 

Condylobasal Length Zygomatic Breadth ^--^Measurement 

Population M D A Difference M D A Difference 

After Martino 22. 5 12. 4 

Kotel 23.8 1.30 0.55 significant 13. 3 0.90 0.29 significant 
Cherepish 23.6 1.10 0.43 significant 13. 0 0. 60 0.20 significant 
Sofia District 23.5 1.00 0.27 significant 13. 2 0.80 0.24 significant 
Strandja 23.8 1.30 0.42 significant 13. 2 0.80 0.72 significant 
Sherba 22. 7 0.20 0.36 insignificant 12. 7 0.30 0.22 significant 
Sreburna 23. 0 0. 50 0.50 insignificant 12. 7 0.30 0.24 significant 

in two. As shown in table 1 (regarding the values of M and a), 
the specimens in the populations of Kotel, Cherepish, Sofia Dis-
trict and Strandja are bigger than the subspecies A. s. sylvati-
cus, and the specimens from Sherba and Sreburna are consider-
ably smaller than the compared from after M i l l e r and insigni-
ficantly smaller than the Yugoslav ones. According to the indices 
of condylobasal length and zygomatic breadth of the skull, the 
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differences between the materials from Kotel, Cherepish, Sofia 
District and Strandja, compared with the subspecies A. s. sylvati-
cus after M i l l e r , are statistically significant (Table 6). The 
Sherba specimens display a significant difference according to the 
condylobasal length, and an insignificant one — according to the 
zygomatic breadth, and those of Sreburna show an insignificant 
difference according to both measurements. 

The results are almost the same also from the comparison of 
our populations with A. s. sylvaticus of Yugoslavia according to 
data reported by M a r t i n o (1933). The variational-statistical 
indices (M and G) in table 1 show that the specimens taken from 
our populations exceed, in their dimensions, those of Yugoslavia. 
The materials from the populations of Kotel, Cherepish, Sofia 
District and Strandja, compared to A. s. sylvaticus of Yugoslavia, 
according to the condylobasal length and zygomatic breadth of the 
skull, display differences which are great enough to be considered 
significant, and the materials from Sherba and Sreburna point to 
insignificant differences according to the index of condylobasal 
length and to significant ones according to the zygomatic breadth 
(Table 7). 

Comparison of the biometric indices of the central tendency (M) 
and the degree of dispersion (a ) , as well as the results obtained 
from the comparison of our populations with the subspecies A. s. 
sylvaticus after M i l l e r and M a r t i n o , shows that the Sher-
ba and Sreburna specimens are medium size, between the two 
already mentioned, and those in the Kotel, Cherepish, Sofia Dis-
trict and Strandja populations are bigger than these two (Tables 1, 
6 and 7). 

c) A comparison with A. s. dichrurus. 

Our Kotel, Cherepish, Sofia District and Strandja populations, in 
their dimensions, most closely approach A. s. dichrurus, and this 
fact necessitated their detailed comparison with this subspecies. 

Table 1 itself shows that according to the central tendency (M) 
and the degree of dispersion (a), the Kotel, Cherepish, Sofia Dis-
trict and Strandja populations approach the subspecies A. s. dich-
rurus whereas the Sherba and Sreburna representatives point to 
differences. 
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The above differences between the materials from our popula-
tions and A. s. dichrurus after M i l l e r and M a r t i n o prove 
to be significant for some and insignificant for other populations. 
Table 8 indicates that the materials from Kotel, Cherepish, Sofia 
District and Strandja, compared to A. s. dichrurus of Yugoslavia 
as regards condvlobasal length, zygomatic breadth and length of 
the hind foot, display insignificant differences. The materials 
from the two remaining populations — Sherba and Sreburna — 
show significant differences in all these dimensions with the 
length of the hind foot, according to which the Sherba material 
has proved to be insignificant. 

The values which, in their dimensions, are close to M and 3 — 
of the Kotel, Cherepish, Sofia District and Strandja representa-
tives on the one hand and those of A. s. dichrurus after M a r t i -
n o on the other hand (Table 1), point to the subspecific closeness 
of these populations. Conversely, the significance of the differences 
in the above indices with respect to the Sherba and Sreburna 
extractions clearly shows their subspecific difference as compared 
to A. s. dichrurus (Tables 1 and 8). 

The above mentioned double tendency to the subspecific posi-
tion of our populations is also confirmed by the results obtained 
from their comparison with A. s. dichrurus after M i l l e r 
(Table 9). 

We suppose that the differences which are observed between 
the mean dimensions of some of the measurements in our popula-
tions from Cherepish, Sofia District and Strandja are related to 
the ecological biogeographical rules of H i n t o n and Miss B a t e . 
In accordance with Hinton's rule, which applies to the dependence 
between the duration of the growth period and the development 
of the offspring and the dimension of the body measurements, it 
might be assumed that the specimens of our populations are smal-
ler (and that is why they display significant differences), due to 
their shorter growth and development period, than the specimens 
of the population under comparison, which M i l l e r caught in 
warmer areas in conditions allowing a longer growth period. 

Moreover, it is well known that the specimens born early in 
spring, which have reached sexual maturity, are greater than the 
specimens also sexually mature but born toward the end of the 
summer. It is quite possible that in our representative material of 
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A. sylvaticus there is a greater number of specimens born one or one 
and a half months before their capture. It is then quite natural that 
these specimens, though sexually mature, should be smaller than 
those born two or three months prior to their capture. 

Miss B a t e's rule about the isolation of the area and the body 
measurements, according to which the specimens in the smaller 
area are also of smaller dimensions, may perhaps be applied here 
to explain the smaller dimensions of the specimens in our popula-
tions. 

In order to demonstrate that our populations from Cherepish, 
Sofia District and Strandja belong to the subspecies A. s. dichru-
rus, despite the significant differences displayed by the respective 
representatives as compared to the same subspecies after M i l l e r , 
we must draw attention to table 10, which gives the ' r esu l t s ob-
tained from the comparison between the A. s. dichrurus materials 
of both authors. As shown in the table, the Yugoslav representative 

Table 10. 

A comparison of A. s. dichrurus populations after M i l l e r and M a r t i n o. 

Mea sureme nt 

Popula 

Condyl obasal Length Zygomatic Breadth Mea sureme nt 

Popula M D A Difference M D A Difference 

After Miller 

After Martlno 

24. 3 

23.7 0.60 0.35 significant 

13. J 

13.1 0.20 0.24 insignificant 

material displays a significant difference in the condylobasal 
length of the skull and an insignificant one in the zygomatic breadth, 
i. e. here again there is no evidence of a complete correspond-
ence between the two populations. These results, however, have 
not prevented M a r t i n o from referring his specimens to the 
subspecies dichrurus. It is quite evident that this has been influ-
enced by the specific bio-ecologic conditions of the two popula-
tions. 

Due to the fact that the populations of Cherepish, Sofia District 
and Strandja display an evident closeness to the subspecies A. s. 
dichrurus of Yugoslavia, we accept them as being this subspecies. 
In this case we attach greater importance and significance to the 
results from the comparisons of our material with that of Yugo-
slavia, since our ecological conditions are closer to the Yugoslav 
ones than to those of the specimens after M i l l e r . M i 11 e r's 
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data here are used by us as a third, likewise very important di-
mension, taken as a basis in our comparison as also explaining the 
inevitable factor in the shape formation — the specificity of the 
geographic and bio-ecological conditions. 

Table 11. 

A comparison of representative material f rom the separate A. sylvaticus 
populations with that of Kotel (A), Cherepish (B), Sofia District (C), 

Strandja (D) and Sherba (E). 

Me a s ur e m e 111 Condylobasal Length Zygomatic Breadth 

Population^-». M D A Difference M D A Difference 

A 

Kotel 23 8 13.3 

Cherepish 23 6 0.20 0. 53 insignificant 13.0 0.30 0.26 significant 
Sofia District 23 5 0.30 0.50 insignificant 13.2 0.10 0.28 insignificant 
Strandja 23 8 0. 00 0. 52 insignificant 13.2 0.10 0.86 Insignificant 
Sherba 22 7 1.10 0.48 significant 12.7 0.60' 0.28 significant. 
Sreburna 23 0 0.80 0. 60 significant 12. 7 0.60 0.28 significant 

B 

Cherepish 23 6 13.0 

Sofia District 23 5 0.10 0.38 insignificant 13.2 0.20 0.22 insignifloant 
Strandja 23.8 0.20 0.40 inslgnlfioont 13.2 0.20 0.20 insignificant 
Sherba 22 7 0.90 0.34 significant 12.2 0.30 0.20 significant 
Sreburna 23 0 0. 60 0.48 significant 12.7 0.30 0.22 significant 

C 

Sofia District 23. 5 13.2 

Strandja 23. 8 0.30 0.39 insignificant 13.2 0. 00 0.24 insignificant 
Sherba 22. 7 0.80 0.34 significant 12.7 0.50 0.24 significant 
Sreburna 23. 0 0.50 0. 4S significant 12.7 0.50 0.26 significant 

D 

Strandja 23. 8 13.2 

Sherba 22. 7 1.10 0.34 significant 12.7 0.50 0.22 significant 
Sreburna 23. 0 0.80 0.49 significant 12.7 0.50 0.24 significant 

£ 

Sherba 22. 7 12.7 

Sreburna 23. 0 0.30 0.46 insignificant 12. 7 0. 00 0.24 insignificant 

All results obtained up till now in the comparison of our ma-
terials with the subspecies A. s. sylvaticus and A. s. dichrurus after 
M i l l e r and M a r t i n o clearly show that the populations from 
Kotel, Cherepish, Sofia District and Strandja are undoubtedly close 
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to the dichrurus subspecies and differ from the sylvaticus sub-
species, whereas the Sherba and Sreburna populations more closely 
approach A s. sylvaticus and differ from A. s. dichrurus. This 
clear differentiation of our populations into two groups — one of 
which coincides with A. s. dichrurus and the other approaches A. 
s. sylvaticus — is confirmed by the results obtained from the com-
parison between our populations themselves. Table 11 (A, B, C 
and D) show that materials from Kotel, Cherepish, Sofia District 
and Strandja do not differ essentially from each other, and that 
they display significant differences as compared with those of 
Sherba and Sreburna. 

The Sherba and Sreburna materials, when compared in respect 
of the condylobasal length and zygomatic breadth of the skull, 
show insignificant differences (Table 11 E). 

On the basis of all results so far obtained and indicated in the 
respective places, we accept that the Kotel, Sofia District and 
Strandja specimens are one and the same subspecies vis. the sub-
species Apodemus sylvaticus dichrurus (R a f i n e s q u e, 1814). 

C h a r a c t e r i s t i c s . The dimensions are larger than those 
of A. s. sylvaticus; the hind foot is one the average about 22.3 mm 
(22.2—22.7); the condylobasal length of the skull is usually about 
23.6 mm or more (23.5—23.8); the zygomatic breadth is on the 
average about 13.1 mm (13.0—13.3). The basic tone of the colour is 
dark yellow and grey with a predominance of a yellow-rusty shade. 

D i s t r i b u t i o n . At present, this subspecies is established in 
the following places in Bulgaria: Balkan Mountains (Kotel, Chere-
pish), Sofia District (Vitosha and Lozen Mountain) and Strandja 
Mountain. 

The distribution of A. s. dichrurus in the Balkan Mountains can 
be explained by the tectonic relation of this massif across Vitosha 
and Lyulin Mountain with Kraeshtidité and Ossogovo Mountain, in 
the eastern parts of which M a r t i n o caught specimens of this sub-
species. On the other hand, the relation between the Balkan 
Mountains and Strandja, through the Bakadjitsité, the St. Ilia and 
the Monastery Heights explains the distribution of A. s. dichrurus 
also in Strandja, its range thus acquiring a definite geographic 
outline. We are impressed by the fact that our A. s. dichrurus po-
pulations are encountered at higher altitudes and those of Sherba 
and Sreburna — in lower places. 
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The Sherba and Sreburna populations display a systematic close-
ness to the subspecies A. s. sylvaticus. It is necessary, however, 
to deal with populations from other parts of cur country also — 
mainly from the Danube Plain, as well as populations for compa-
rison, coming from neighbouring countries, in order definitely 
to solve the problem connected with the systematic situation of 
the two other populations mentioned (Sherba and Sreburna). For 
the present, we have proved their undoubted closeness to A. s. 
sylvaticus. 

IV. CONCLUSIONS 

1. It has been established that in Bulgaria „transitory'' forms 
occur between Apodemus sylvaticus ( L i n n a e u s , 1758) and 
Apodemus flavicollis (M e 1 c h i o r, 1834). 

2. It has also been established that the A. sylvaticus populations 
of the Balkan Mountains [Kotel and Cherepish, Sofia District (Vi- 
tosha and Lozen Mountain)] and Strandja Mountain belong to the 
Apodemus sylvaticus dichrurus ( R a f i n e s q u e , 1814) subspe-
cies. 

3. The systematic closeness of the populations of the „Sherba" 
State Game-Breeding Farm near the village of Grozdevo, Varna 
District, and of the village of Sreburna, Silistra District, to the 
basic Apodemus sylvaticus sylvaticus ( L i n n a e u s . 1759) form 
has been proved. 

V. S U M M A R Y 

The authors have established that in Bulgaria, as well as in some other 
countries, „transitory" forms occur between A. sylvaticus ( L i n n a e u s , 
1758) and A. flavicollis ( M e l c h i o r , 1834). 

Employing the methods of variation statistics, the authors have elaborated 
systematically A. sylvaticus populations of the nine places in Bulgaria (sec 
Fig. 1). 

Preliminary comparisons made according to the indices of the taxonomic 
characteristics of the individual populations show that some of them (Ko-
tel, Cherepish. Sofia District and Strandja) approach the subspecies A. s. 
dichrurus and others (Sherba and Sreburna) — the basic A. s. sylvaticus 
form. On this account the populations of Bulgaria under study were com-
pared in detail with the two subspecies indicated. The comparisons were 
made af ter M i l l e r (1912) and M a r t i n o (1933) on the basis of the con-
dylobasal length, zygomatic breadth and length of the hind foot — indices 
which are accepted as being diagnostic of A. sylvaticus. 
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The comparisons show that the A. sylvaticus populations of Kotel, Che-
repish, Sofia District and S t r a n d j a belong to the subspecies Apodemus syl-
vaticus dichrurus ( R a f i n e s q u e , 1814) and those of Sherba and S rebur -
na approach Apodemus sylvaticus sylvaticus ( L i n n a e u s , 1758). The au-
thors do not specify the exact systematic position of the specimens of the 
last two populat ions since there is no avai lab 'e mater ia l f rom the r e m a i i i n * 
part of North Bulgaria (the Danube Plain). 

Sofia Sta te University, 
Sofia, 49, Moskovska Street 
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S T R E S Z C Z E N I E 

W Bułgarii , podobnie jak i w innych k ra j ach , wys tępu ją fo rmy „przej -
ściowe" między Apodemus sylvaticus ( L i n n a e u s , 1758) a Apodemus fla- 
vicollis ( M e l c h i o r , 1834). 
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Autorzy przebadali 214 okazów A. sylvaticus pochodzących z 9 populacji 
(patrz mapa — Ryc. 1) pod kątem różnic w niektórych wymiarach czaszki 
(dł. Cb., szerokość jarzmowa) i ciała (długość tylnej stopy), uważanych po-
wszechnie za cechy diagnostyczne dla tego gatunku. W wyniku badań au-
torzy stwierdzili, że A. sylvaticus łowione w miejscowościach Kotel, Czere-
pisz i Strandja — należą do podgatunku Apodemus sylvaticus dichrurus 
( R a f i n e s ą u e , 1814) zaś łowione w Szerba i Sreburna są prawdopodobnie 
przedstawicielami formy nominantnej, Apodemus sylvaticus sylvaticus 
(L i n n a e u s, 1758). Zbyt mały materiał z tych miejscowości i wogóle z Pół-
nocnej Bułgarii nie pozwala na stwierdzenie tego z całą pewnością. 
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