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ABSTRACT                        Biocultural diversity of ancient Transcaucasian populations has not been studied 
extensively, therefore delineating some of the patterns of phenotypic variation may be use-
ful for understanding their ongoing evolution. Dental morphological traits were employed in 
this study as direct indicators of biological affinities among the populations that inhabited the 
Transcaucasian  peninsula from the Bronze Age to 20 century. Inter-group affinities were as-
sessed by means of a principal component and cluster analysis based on trait frequencies. The 
samples from Armenian highland and Georgia, is identified as possessing closer affinities to the 
samples from Kalmykia (Pit Grave culture), Ukraine (Tripolye culture), Ural (Sintashtinskaya, Tim-
ber Grave cultures), Volga region (Pit Grave, Balanovo, Fatianovo, Potapovsky cultures), Center 
Asia (Gonur-Depe, Kazibaba I /Sauromatians and Late Sarmatians/), Latvia (Kiwytkalnsk),  Don 
region (Mayackaya, Dmitrovskaya) and Lithuania (Dzemaiti). The biologically admixed group 
or “Mestizo” (Armenian highland: Beniamin-Vardbakh-Black Fortress I, Karmrakar) has a more 
complicated pattern of phenotypic relationships but from an evident European component. From 
an evolutionary point of view, gene flow probably is the most important factor that changed 
the original gene pool through Classical time (1st century BC - 3rd century AD). This group 
have a complex landscape of biocultural variation reflected by their different microevolution-
ary histories. It is, however, feasible to depict a scenario where processes of genetic mixture or 
replacement probably took place at different rates on a macro-regional level.
Acta Biol Szeged 57(1):59-82 (2013)

KEY WORDS

Armenian highland
Georgia
biological anthropology
archaeology
odontology
non-metric traits

ż



Prehistory and history of the Transcaucasian



Materials and Methods

Figure 1. Localization groups from Transcaucasian, Eastern Europe, 
Center Asia and Siberia.



Table 1. Transcaucasian, Eastern Europe, Central Asia and Siberia craniological samples.

Country Sample name Date, Culture Researchers

1 Armenian highland Landjik, Black Fortress c. 4000- 2000BC Khudaverdyan 2009
2 Armenian highland Lchashen, Shira kavan, Keti, Karchakhpyur c. 3BC – AD 3 Kashibadze 1990,  2006
3 Armenian highland Lchashen c. 3000  - 2000 BC Kashibadze 2006
4 Armenian highland Beniamin, Vardbakh, Black Fortress I, Karmracar c. 1 BC – AD 3 Khudaverdyan 2009
5 Armenian highland Bingel Dag 20 century Kashibadze 2006
6 Georgia Digomi, Mckheti c. 3000- 2000BC Kashibadze 1990
7 Georgia Chiaturia c. 1 BC – AD 3 Kashibadze 2006
8 Georgia Mckheti I c. 1 BC – AD 3 Kashibadze 2006
9 Georgia Mckheti  (total group) c. 1 BC – AD 3 Kashibadze 2006
10 Georgia Chiaturia, Mckheti I, Mckheti  (total group) c. 1 BC – AD 3 Kashibadze 2006
11 Georgia Dzinvali c. VI - X AD Kashibadze 2006
12 Georgia Samtavro c. VI - X AD Kashibadze 2006
13 Georgia Mckheti I c. VI - X AD Kashibadze 2006
14 Georgia Mckheti  (total group) c. VI - X AD Kashibadze 2006
15 Georgia Dzinvali, Samtavro, Mckheti I, Mckheti  (total group) c. VI - X AD Kashibadze 2006
16 Georgia Dzinvali, Adjaria, Shatili, Adigeya, Mckheti c. X - XII AD Kashibadze 2006
17 Georgia Dzinvali, Rustavi, Sioni, Shatili c. XIII – XIX AD Kashibadze 2006
18 Georgia Total group c. VI-XIX AD Kashibadze 2006
19 Georgia Dzinvali 20 century Kashibadze 2006
20 Volga region Total group Fatianovo Culture Gravere 1999
21 Volga region Total group Balanovo Culture Gravere 1999
22 Volga region Krivaya Luka Pit Grave Culture Zubova 2010
23 Volga region Taktalachuks c. 3000  - 2000 BC Rud 1978
24 Volga region Total group Potapovsky Culture Kitov 2011
25 Volga region Total group Pokrovkaya Culture Kitov 2011
26 Volga region Total group Petrovskaya Culture Kitov 2011
27 Volga region Bol`shaya Tarkhanskaya c. 1 BC – AD 3 Gravere 1999
28 Kalmykia Total group Pit Grave Culture Zubova 2010
29 Don region Dmit rovskaya (1), Mayackaya (2) c. 1 BC – AD 3 Gravere 1999
30 Ural Total group Alakul Culture Kitov 2011
31 Ural Total group Timber Grave Culture Kitov 2011
32 Ural Total group Timber Grave and Alakul Cultures Kitov 2011
33 Ural I: Total group Sintashtinskaya Culture Kitov 2011
34 Ural II: Total group Sintashtinskaya Culture Kitov 2011
35 Turkmenia Total group Painted Ceramics Culture Gravere 1999
36 Turkmenia Gonur-Depe c. 3000  - 2000 BC Rikushina et al. 2003
37 Turkmenia Altyn-Depe c. 3000  - 2000 BC Rikushina et al. 2003
38 Uzbekistan Sapalli tepe c. 3000  - 2000 BC Khodjaiov 1977
39 Center Asia Kazibaba I /Sauromatians/ c. V BC Bagdasarova 2000
40 Center Asia Kazibaba II /Late Sarmatians/ c. V BC Bagdasarova 2000
41 Ukraine Total group Dnieper-Donets Culture Gravere 1999
42 Ukraine Total group Cucuteni-Trypillian culture Gravere 1999
43 Ukraine Total group Pit Grave culture Gravere 1999
44 Dnepr region Total group Chernyakhov culture Gravere 1999
45 Karelia Oleni ostrov c. 5000-3000 BC Gravere 1999
46 Latvia Total group c. 5000-3000 BC Gravere 1999
47 Latvia Kiwytkalnsk c. 3000  - 2000 BC Gravere 1999
48 Latvia Total group Kurgan  Culture Gravere 1999
49 Latvia Latgali c. VII - XIII BC Gravere 1999
50 Latvia Livi c. X-XIII AD Gravere 1999
51 Latvia Zemgali c. VI-XIII AD Gravere 1999
52 Lithuania Dzemaiti c. III-VAD Gravere 1999
53 Siberia Forest-steppe Barabinskaya Culture Andronovo Zubova 2008
54 Altai Total group Culture Andronovo Tur 2009 
55 Siberia Total group Tagarskaya Culture Zubova 2008



were used

Result and Discussion

Secular dental changes in the populations of 
the Transcaucasian

I1-I1 diastema



I2 crowding

Figure 2. Ranges of dental non-metric traits in samples from Armenian Highland (1) and Georgia (2) in Bronze Age: 1: I1-I1 diastema, 2: I2 crowding, 
3: I2 reduction (grades 2+3), 4: I2 reduction (grade 1), 5: double shoveling, 6: hypocone reduction on M2, 7: Carabelli cusp on M1, 8: four-cusped 
M1, 9: six-cusped M1, 10: four-cusped M2, 11: 1eo (3) M¹, 12: distal ridge of trigonid, 13: deflecting wrinkle of metaconid, 14: 2 med II M1.

Figure 3. Ranges of dental non-metric traits in samples from Armenian Highland (1) and Georgia (2) in Ancient Age: 1 – I1-I1 diastema, 2 - I2 
crowding, 3 - I2 reduction (grades 2+3), 4 - I2 reduction (grade 1), 5 - double shoveling, 6 - hypocone re duction on M2, 7 - Carabelli cusp on M1, 
8 - four-cusped M1, 9 - six-cusped M1, 10 - four-cusped M2, 11 – 1eo (3) M¹, 12 – distal ridge of trigonid, 13 – deflecting wrinkle of me ta conid, 
14 - 2 med II M1..



I2 reduction

Double shoveling

Molar shape

Table 2. Frequency of traits at Transcaucasian samples*. 

Traits Arme-
nia

Arme-
nia

Arme-
nia

Geor-
gia

Arme-
nia 

Geor-
gia

Geor-
gia

Geor-
gia

Geor-
gia

Arme-
nia

Geor-
gia

N groups 1 2 3 6 4 10 15 16 17 5 19
A/ O A A A A/ O A A A A A A

1 I1-I1 diastema 23.7 17 2.4 3.6  4.9 10.5 86 11.4   3.2  3.2  5.2  9.2  -
2 I2 crowding 62.5 16 1.2  1.8 1.7  78.5 79 0.0 4.6  1.2  1.7  3.0 -
3 I2 reduction 

(grades 2+3)
0 15 0 0.0 3.6 10.9 83 0.0 0.0 0.32 0.0 1.0  -

4 I2 reduction 
(grade 1)

67.5 15 12.9  0.0 8.2 65.1 83 - 0.0 0.0 0.0 19.4  -

5 Double shove ling 35.8 15 0 0.0 15.5 45.1 62 7.1  7.7  4.0  33.4  - -
6 Hypocone re-

duction on M2
37.5 14 34.2 32.7  10.3 30.5 69 23.8  25.7  20.6  32.9  40.6  33.3  

7 Carabelli cusp 
on M1

31.3 16 43.4 38.7 47.1 46.7 75 43.8   28.6  36.7 60.1  58.8  100.0  

8 Four-cusped M1 14.3 15 16.7 23.3  9.7 17.8 79 10.8  11.8  8.92  5.1  - 66.7  
9 Six-cusped M1 0 15 2.8 3.3  4.9 5.8 52 5.4  0.0 6.5  2.3  - 0.0
10 Form +5 on M1 26.8 15 - - - - - - - - - -
11 Four-cusped M2 64.7 17 - 72.4 - 71.3 66 93.0  83.6  93.3  95.0  - 100.0  
12 1 eo (3) on M1 21.5 16 43.4  38.4 78.6 41.94 31 33.3 25.0  38.8  40.5 41.7  -
13 Distal trigonid 

crest
42.5 18 7.1   10 8.9  50.9 57 0.0 0.0  6.6  2.1  - -

14 Deflecting 
wrinkle of me ta-
conid

42.5 18 16.7  16.7 18.5 38.1 42 28.5  8.3  7.5  0.0 - -

15 TAMI 10 18 - - - 17.6 57 - - - - - -
16 2 med II on M1 29.2 17 41.7 40.0 14.8  53.4 45 33.3  12.5  17.5  12.5  - -

* O: number of crania actually observed; A: number of crania showing trait (data of the author of the article), number of crania in the work of V. Kashibadze (1990, 
2006) are not listed.



Number of cusps on the lower molars

Carabelli cusp on the upper first molar

Accessory central cusp (TAMI)

Distal trigonid crest (DTC)

Deflecting wrinkle of metaconid (DW)

Table 3. The loadings of 10 dental traits in the first 3 dimensions 
for 11 groups.

Trait I II III

I1-I1 diastema 0.597  -0.324   0.745
I2 crowding 0.541   0.116   0.117
Hypocone re duction on M2 0.494  -0.746   0.351
Carabelli cusp on M1 -0.421   0.672   0.632
Four-cusped M1 0.979   0.501  -0.492
Four-cusped M2 -0.814  -0.134   0.541
Distal trigonid crest -0.158   0.689   0.221
Deflecting wrinkle of me ta conid 0.771   0.352   0.426
1eo (3) M¹ 0.686   0.511  -0.269
2 med II M1 0.501   0.203  -0.462
Values 54.561  28.671  20.352



Type 3 of the first eocone groove on the upper 
first molar (1 eo (3) on M1)

The analysis 1. 



Figure 4. Correspondance analysis.

Sample 1 2 3 4 5 6 10 15 16 11 12

1. Armenian highland (Bronze Age: Landjik, Black Fortress) -
2. Armenian highland (Bronze Age and Classical period: 
Lchashen, Shira kavan, Keti, Karchakhpyur)

1.65 -

3. Armenian highland (Bronze Age: Lchashen) 4.08 2.47 -
4. Armenian highland (Classical period: Beniamin, Vardbakh, 
Black Fortress I, Karmracar)

2.76 2.36 3.84 -

5. Moderm Armenians (Bingel Dag) 4.72 3.96 3.31 5.34 -
6. Georgia  (Bronze Age: Digomi, Mckheti) 7.09 5.76 4.08 5.64 4.59 -
10. Georgia (Classical period: Chiaturia, Mckheti I, Mckheti  /
total group/)

4.65 3.46 2.18 4.50 1.59 3.24 -

15. Georgia (Early Feudal Age: Dzinvali, Samtavro, Mckheti I, 
Mckheti  /total group/)

5.48 4.26 2.55 6.05 2.44 4.82 2.35 -

16. Georgia (Middle  Feudal Age: Dzinvali, Adjaria, Shatili, 
Adigeya, Mckheti)

5.92 4.64 2.77 5.78 2.17 3.11 1.41 1.90 -

17. Georgia (Late Feudal Age: Dzinvali, Rustavi, Sioni, Shatili) 7.22 6.41 5.31 7.06 2.89 3.95 3.17 4.38 2.93 -
18. Georgia (Feudal Age) 5.82 4.69 3.14 5.88 1.61 3.50 1.38 2.02 0.71 2.44 -

Figure 5. Cluster tree: 1 -  Armenian Highland (Landjik, Black Fortress), 
2 - (Lchashen, Shira kavan, Keti, Karchakhpyur), 3 - Armenian Highland 
(Lchashen), 4 - Armenian highland (Beniamin, Vardbakh, Black Fortress 
I), 5 - Armenian Highland (Bingel Dag), 6 - Georgia  (Digomi, Mckheti), 
10 - Georgia (Chiaturia, Mckheti I, Mckheti  /total group/), 15 - Georgia 
(Dzinvali, Samtavro, Mckheti I, Mckheti  /total group/), 16 - Georgia 
(Dzinvali, Adjaria, Shatili, Adigeya, Mckheti), 17 - Georgia (Dzinvali, 
Rustavi, Sioni, Shatili), 18 - Georgia (Feudal period).

Table 4. Matrix of distance, values for twelve Transcaucasian samples examined in this study.



The analysis 2.

Table 5. The loadings of 7 dental traits in the first 3 dimensions for 
11 groups.

Trait I II III

I1-I1 diastema 0.782  -0.455  -0.042
Double shoveling 0.698  -0.301   0.560
Hypocone re duction on M2 0.279  -0.113   0.742
Carabelli cusp on M1 -0.227   0.650   0.455
Four-cusped M1 0.853   0.079  -0.447
Form +5 on M1 0.440   0.827   0.190
Four-cusped M2 0.529   0.592  -0.310
Values 34.701  25.315  20.074  

Sample name 1 20 21 22 28 35 36 38 45 46 47

1. Armenian highland (Landjik, Black Fortress) -
20.Volga region (Fatianovo Culture) 4.20 -
21.Volga region (Balanovo Culture) 3.72 2.85
22.Volga region (Krivaya Luka - Pit Grave Culture) 3.41 2.98 4.64
28.Kalmykia (Pit Grave Culture) 1.20 3.78 4.11 2.31
35.Turkmenia (Painted Ceramics Culture) 3.47 1.59 1.30 3.63 3.51
36.Turkmenia (Altyn-Depe) 3.09 4.76 2.83 4.83 3.71 3.49
38. Uzbekistan (Sapallitepe) 4.46 4.01 3.99 3.45 4.11 3.80 3.25
45.Karelia (Oleni ostrov) 2.93 2.23 2.83 3.52 2.92 1.93 4.48 5.10
46. Latvia (c. 5000-3000 BC) 4.00 1.17 2.65 3.63 3.81 1.49 4.86 4.85 1.38
47. Latvia (Kiwytkalnsk) 3.23 1.27 1.82 3.00 3.08 0.63 3.54 3.48 1.85 1.46 -

Table 6. Matrix of distance, values for eleven Transcaucasian, Eastern Europe and Central Asia samples examined in this study.



The analysis 3.

Figure 6. Correspondance analysis.

Figure 7. Cluster tree: 1 -  Armenian highland (Landjik, Black Fortress), 
20 - Volga region (Fatianovo culture), 21 - Volga region (Balanovo cul-
ture), 22 - Volga region (Krivaya Luka - Pit Grave culture), 28 - Kalmykia 
(Pit Grave culture), 35 - Turkmenia (Painted Ceramics culture), 37 - Turk-
menia (Altyn-Depe), 38 - Uzbekistan (Sapallitepe), 45 - Karelia (Oleni 
ostrov), 46 - Latvia (c. 5000-3000 BC), 47 - Latvia (Kiwytkalnsk).

Table 7. Elements of three initial components for 20 groups.

Trait I II III

Hypocone reduction on M2 0.646 0.147 -0.284
Carabelli cusp on M1 0.269 0.621 0.483
Four-cusped M1 0.710 0.558 0.037
Four-cusped M2 -0.079 0.749 -0.444
Deflecting wrinkle of me ta conid 0.767 -0.446 -0.185
2med (II) 0.388 -0.118 0.755
Distal trigonid crest 0.747 -0.282 -0.214
Values 32.807 22.457 16.618



The analysis 4. 

Figure 8.  Correspondance analysis.

Figure 9. Cluster tree: 1 -  Armenian Highland (Landjik, Black Fortress),  
2 - Armenian Highland (Lchashen, Shira kavan, Keti, Karchakhpyur), 
6 - Georgia  (Digomi, Mckheti), 20 - Volga region (Fatianovo culture), 
21 - Volga region (Balanovo culture), 23 - Taktalachuks, 24 - Volga 
region (Potapovsky culture), 25 - Volga region (Pokrovkaya culture), 
30 - Ural (Alakul culture), 31 - Ural (Timber Grave culture), 35 - Turk-
menia (Painted Ceramics culture), 36 - Turkmenia (Gonur-Depe), 37 
- Turkmenia (Altyn-Depe), 41 - Ukraine (Dnieper-Donets culture), 42 
- Ukraine (Cucuteni-Trypillian culture), 43 - Ukraine (Pit Grave culture), 
45 - Karelia (Oleni ostrov), 46 - Latvia (c. 5000-3000 BC), 47 - Latvia 
(Kiwytkalnsk), 54 - Altai (Andronovo culture).

Figure 10.  Correspondance analysis.



Ta
b

le
 8

. M
at

ri
x 

o
f 

d
is

ta
n

ce
, v

al
u

es
 f

o
r 

tw
en

ty
 T

ra
n

sc
au

ca
si

an
, E

as
te

rn
 E

u
ro

p
e,

 C
en

tr
al

 A
si

a 
an

d
 S

ib
er

ia
 s

am
p

le
s 

ex
am

in
ed

 in
 t

h
is

 s
tu

d
y.

 

Sa
m

p
le

 n
am

e
1

2
6

20
21

23
24

25
30

31
35

36
37

41
42

43
45

46
47

54

1.
A

rm
en

ia
n

 h
ig

h
-

la
n

d
 (

La
n

d
jik

, B
la

ck
 

Fo
rt

re
ss

)

-

2.
 A

rm
en

ia
n

 h
ig

h
la

n
d

 
(L

ch
as

h
en

, S
h

ir
a k

av
an

, 
K

et
i, 

K
ar

ch
ak

h
p

yu
r)

3.
82

-

6.
 G

eo
rg

ia
  (

D
ig

o
m

i, 
M

ck
h

et
i)

4.
37

 
2.

26
-

20
. V

o
lg

a 
re

g
io

n
 (

Fa
-

ti
an

o
vo

 C
u

lt
u

re
)

5.
41

 
2.

89
1.

08
-

21
.V

o
lg

a 
re

g
io

n
 (

B
al

-
an

o
vo

 C
u

lt
u

re
)

5.
31

 
2.

42
1.

92
1.

57
-

23
.T

ak
ta

la
ch

u
ks

3.
16

 
1.

30
1.

87
2.

83
3.

00
-

24
. V

o
lg

a 
re

g
io

n
 (

Po
-

ta
p

o
vs

ky
 C

u
lt

u
re

)
3.

37
 

2.
58

1.
55

2.
31

2.
40

2.
16

-

25
. V

o
lg

a 
re

g
io

n
 (

Po
k-

ro
vk

ay
a 

C
u

lt
u

re
)

3.
92

 
3.

49
1.

91
2.

44
2.

88
2.

95
0.

98
-

30
. U

ra
l (

A
la

ku
l 

C
u

lt
u

re
)

4.
62

 
4.

39
2.

41
2.

79
3.

76
3.

61
2.

14
1.

30
-

31
. U

ra
l (

Ti
m

b
er

 G
ra

ve
 

C
u

lt
u

re
)

5.
70

 
4.

52
2.

32
2.

10
3.

23
4.

03
2.

63
1.

93
1.

40
-

35
. T

u
rk

m
en

ia
 (

Pa
in

t-
ed

 C
er

am
ic

s 
C

u
lt

u
re

)
6.

11
 

3.
94

2.
12

1.
28

1.
97

3.
94

2.
76

2.
53

2.
79

1.
66

-

36
. T

u
rk

m
en

ia
 (

G
o

n
u

r-
D

ep
e)

4.
46

 
2.

32
1.

75
1.

89
1.

04
2.

66
1.

51
2.

08
3.

19
3.

00
2.

21
-

37
. T

u
rk

m
en

ia
 (

A
lt

yn
-

D
ep

e)
4.

02
 

3.
03

2.
72

3.
05

2.
26

3.
26

1.
62

2.
09

3.
37

3.
52

3.
10

1.
29

-

41
.U

kr
ai

n
e 

(D
n

ie
p

er
-

D
o

n
et

s 
C

u
lt

u
re

)
6.

70
 

4.
52

2.
52

1.
87

3.
36

4.
16

3.
77

3.
51

3.
10

2.
08

2.
03

3.
70

4.
73

-

42
. U

kr
ai

n
e 

(C
u

cu
te

n
i-

Tr
yp

ill
ia

n
 c

u
lt

u
re

)
5.

63
 

1.
99

2.
25

2.
02

1.
52

2.
76

3.
27

3.
89

4.
59

4.
10

2.
94

2.
29

3.
51

3.
50

-

43
. U

kr
ai

n
e 

(P
it

 G
ra

ve
 

cu
lt

u
re

)
6.

16
 

3.
68

1.
89

0.
85

1.
91

3.
68

2.
92

2.
83

3.
02

1.
95

0.
71

2.
35

3.
44

1.
59

2.
51

-

45
. K

ar
el

ia
 (

O
le

n
i 

o
st

ro
v)

4.
04

 
2.

39
1.

47
2.

33
3.

21
1.

38
2.

43
2.

82
2.

98
3.

28
3.

47
3.

05
3.

85
3.

10
2.

95
3.

11
-

46
.L

at
vi

a 
(c

. 5
00

0-
30

00
 B

C
)

5.
52

 
3.

25
1.

57
1.

55
2.

96
2.

75
3.

05
3.

13
3.

00
2.

61
2.

56
3.

18
4.

26
1.

58
2.

71
2.

02
1.

62
-

47
. L

at
vi

a 
(K

iw
yt

ka
-

ln
sk

)
4.

23
 

2.
27

0.
91

1.
36

1.
45

2.
18

1.
06

1.
56

2.
48

2.
39

1.
97

0.
91

1.
84

3.
07

2.
34

2.
01

2.
26

2.
42

54
.A

lt
ai

 (
C

u
lt

u
re

 
A

n
d

ro
n

o
vo

)
5.

63
4.

00
4.

24
4.

18
2.

80
4.

75
3.

58
4.

01
5.

22
5.

00
4.

01
2.

49
2.

04
5.

90
3.

97
4.

35
5.

47
5.

62
3.

38
-



Table 9. Elements of three initial components for 26 groups.

Trait I II III

Hypocone re duction on M2 0.821 0.192 0.168
Carabelli cusp on M1 -0.482 -0.254 0.833
Four-cusped M1 0.756 0.041 0.307
Four-cusped M2 -0.038 0.920 0.206
Deflecting wrinkle of me ta conid 0.681 -0.406 0.058
Values 38.865 22.297 17.245

Figure 11. Cluster tree: 1 -  Armenian highland (Landjik, Black Fortress),  
2 - Armenian highland (Lchashen, Shira kavan, Keti, Karchakhpyur), 
6 - Georgia  (Digomi, Mckheti), 20 - Volga region (Fatianovo culture), 
21 - Volga region (Balanovo culture), 23 - Taktalachuks, 24 - Volga 
region (Potapovsky culture), 25 - Volga region (Pokrovkaya culture), 
26 - Volga region (Petrovskaya culture), 28 - Kalmykia (Pit Grave 
culture), 30 - Ural (Alakul culture), 31 - Ural (Timber Grave culture), 
32 - Ural (Timber Grave and Alakul cultures), 33 - Ural (total group 
I: Sintashtinskaya culture), 34 - Ural (total group II: Sintashtinskaya 
culture), 36 - Turkmenia (Gonur-Depe), 37 - Turkmenia (Altyn-Depe), 
41 - Ukraine (Dnieper-Donets culture), 42 - Ukraine (Cucuteni-Trypillian 
culture), 43 - Ukraine (Pit Grave culture), 45 - Karelia (Oleni ostrov), 46 
- Latvia (c. 5000-3000 BC), 47 - Latvia (Kiwytkalnsk), 53 - Forest-steppe 
Barabinskaya (culture Andronovo), 54 - Altai (culture Andronovo), 
55 - Siberia (Tagarskaya culture).



Table 10. Matrix of distance, values for 26 Transcaucasian, Eastern Europe, Central Asia and Siberia samples examined in this study.

Sample name 1 2 6 20 21 23 24 25 26 28 30 31 32

1. Armenian highland (Landjik, 
Black Fortress)

-

2. Armenian highland (Lchashen, 
Shira kavan, Keti, Karchakhpyur)

1.56 -

6. Georgia  (Digomi, Mckheti) 2.81 1.60 -
20. Volga region (Fatianovo 
Culture)

4.04 2.95 2.84 -

21. Volga region (Balanovo 
Culture)

3.52 2.08 2.35 1.95 -

23. Taktalachuks 1.69 1.02 1.82 2.37 2.26 -
24. Volga region (Potapovsky 
Culture)

2.09 1.07 1.96 2.02 1.67 0.66 -

25. Volga region (Pokrovkaya 
Culture)

3.04 2.77 3.77 2.37 2.76 2.14 1.86 -

26.Volga region (Petrovskaya 
Culture)

2.54 3.09 4.31 3.66 3.91 2.49 2.56 1.51 -

28. Kalmykia (Pit Grave Culture) 2.88 2.91 3.85 2.65 3.27 2.11 2.06 0.73 1.10 -
30. Ural (Alakul Culture) 2.43 2.44 3.08 2.44 3.18 1.45 1.70 1.56 1.70 1.09 -
31. Ural (Timber Grave Culture) 3.79 2.67 2.28 0.68 2.00 2.10 1.89 2.69 3.80 2.86 2.38 -
32. Ural (Timber Grave and Alakul 
Cultures)

2.28 1.73 2.59 1.94 2.15 0.97 0.76 1.20 1.96 1.31 1.09 1.96 -

33. Ural (I: Sintashtin skaya 
Culture)

2.13 2.58 2.57 4.07 4.29 2.19 2.84 3.95 3.61 3.56 2.56 3.59 2.96

34. Ural (II: Sintashtinskaya 
Culture)

1.70 3.11 4.49 5.21 4.78 3.09 3.37 3.48 2.33 3.22 3.20 5.11 3.27

36. Turkmenia (Gonur-Depe) 2.50 1.30 2.26 2.14 1.12 1.40 0.77 1.99 2.88 2.41 2.34 2.15 1.26
37. Turkmenia (Altyn-Depe) 3.06 2.03 3.03 2.42 1.24 2.15 1.52 1.98 3.01 2.58 2.82 2.63 1.75
41. Ukraine (Dnieper-Donets 
Culture)

5.00 3.80 2.49 2.59 3.28 3.52 3.50 4.71 5.66 4.80 4.08 2.05 3.80

42. Ukraine (Cucuteni-Trypillian 
Culture)

2.57 1.10 0.75 2.75 1.81 1.63 1.57 3.42 4.02 3.61 3.03 2.34 2.31

43. Ukraine (Pit Grave Culture) 4.09 2.79 2.49 0.71 1.52 2.44 2.04 2.82 4.09 3.16 2.88 0.76 2.22
45. Karelia (Oleni ostrov) 2.47 1.70 1.06 2.58 2.73 1.32 1.72 3.27 3.66 3.17 2.25 2.01 2.09
46. Latvia (c. 5000-3000 BC) 3.49 2.43 1.34 2.06 2.58 2.04 2.16 3.56 4.29 3.57 2.74 1.38 2.49
47. Latvia (Kiwytkalnsk) 2.99 1.59 1.66 1.53 0.98 1.48 1.03 2.50 3.50 2.81 2.45 1.32 1.56
53. Forest-steppe Barabins kaya 
(Culture Andronovo)

3.48 3.15 4.02 2.28 2.90 2.47 2.17 0.46 1.82 0.93 1.78 2.68 1.51

54. Altai (Culture Andronovo) 3.14 2.15 3.19 3.79 2.01 2.90 2.46 3.44 4.04 3.93 4.01 3.81 2.98
55. Siberia (Tagarskaya Culture) 1.96 1.33 2.65 2.55 1.95 1.21 0.82 1.55 2.11 1.86 1.89 2.58 0.94



The analysis 5. 

Sample name 33 34 36 37 41 42 43 45 46 47 53 54 55

1. Armenian highland (Landjik, Black 
Fortress)

2. Armenian highland (Lchashen, Shira-
kavan, Keti, Karchakhpyur)

6. Georgia  (Digomi, Mckheti)
20. Volga region (Fatianovo Culture)
21. Volga region (Balanovo Culture)
23. Taktalachuks
24. Volga region (Potapovsky Culture)
25. Volga region (Pokrovkaya Culture)
26.Volga region (Petrovskaya Culture)
28. Kalmykia (Pit Grave Culture)
30. Ural (Alakul Culture)
31. Ural (Timber Grave Culture)
32. Ural (Timber Grave and Alakul 
Cultures)

33. Ural (I: Sintashtin skaya Culture) -
34. Ural (II: Sintashtinskaya Culture) 3.36 -
36. Turkmenia (Gonur-Depe) 3.55 3.67 -
37. Turkmenia (Altyn-Depe) 4.32 3.95 0.82 -
41. Ukraine (Dnieper-Donets Culture) 4.16 6.57 3.74 4.31 -
42. Ukraine (Cucuteni-Trypillian Cul-
ture)

2.91 4.19 1.68 2.40 2.95 -

43. Ukraine (Pit Grave Culture) 4.17 5.39 2.02 2.33 2.25 2.37 -
45. Karelia (Oleni ostrov) 1.79 4.06 2.33 3.14 2.60 1.49 2.49 -
46. Latvia (c. 5000-3000 BC) 2.77 5.05 2.60 3.32 1.53 1.82 1.86 1.10 -
47. Latvia (Kiwytkalnsk) 3.40 4.38 1.02 1.64 2.73 1.31 1.22 1.80 1.71 -
53. Forest-steppe Barabins kaya (Culture 
Andronovo)

4.26 3.91 2.27 2.20 4.73 3.71 2.79 3.52 3.69 2.67 -

54. Altai (Culture Andronovo) 4.70 4.05 1.83 1.65 5.00 2.44 3.49 3.68 4.03 2.53 3.75 -
55. Siberia (Tagarskaya Culture) 3.27 2.91 0.83 1.21 4.29 2.15 2.63 2.46 2.98 1.68 1.95 2.15

Table 10. Continued.



Table 11. Elements of three initial components for 16 groups.

Trait I II III

I1-I1 diastema 0.348   0.646  -0.138
Hypocone re duction on M2 0.824   0.093  -0.295
Carabelli cusp on M1 0.700  -0.107   0.340
Four-cusped M1 0.303  -0.731  -0.083
Four-cusped M2 -0.637   0.672  -0.001
Deflecting wrinkle of me ta conid 0.089   0.105   0.945
2med (II) 0.699   0.593  -0.010
Values 32.643  25.524  16.024

Figure 12.  Correspondance analysis.

Figure 13. Cluster tree: 4 -  Armenian highland (Beniamin, Vardbakh, 
Black Fortress I, Karmrakar), 7 - Georgia (Chiaturia: Classical period), 
8 - Georgia (Mckheti I: Classical period), 9 - Georgia (Mckheti I /total 
group: Classical period), 11 – Georgia (Dzinvali /Early Feudal period/), 12 
- Georgia (Samtavro /Early Feudal period/), 13 - Georgia (Mckheti I /Early 
Feudal period/), 14 - Georgia (Mckheti /Early Feudal period/), 27 - Volga 
region (Bol`shaya Tarkhanskaya), 29/1 - Don region (Dmit rovskaya), 29/2 
- Don region (Mayackaya), 39 - Center Asia (Kazibaba I /Sauromatians/), 
40 - Center Asia (Kazibaba II /Late Sarmatians/),  48 - Latvia (Kurgan 
culture), 51 - Latvia (Zemgali), 52 - Lithuania (Dzemaiti).



The analysis 6. 

Table 12. Matrix of distance, values for 16 Transcaucasian, Eastern Europe and Central Asia samples examined in this study.

Sample name 4 7 8 9 11 12 13 14 27 29/1 29/2 39 40 48 51 52

4.Armenian highland (Be-
niamin, Vardbakh, Black 
Fortress I, Karmrakar)

-

7. Georgia (Chiaturia) 1.92 -
8.Georgia (Mckheti I) 2.85 0.99 -
9. Georgia (Mckheti I /total 
group/)

2.47 1.08 1.20 -

11. Georgia (Dzinvali /Early 
Feudal period/)

5.06 3.32 2.49 2.65 -

12. Georgia (Samtavro /
Early Feudal period/)

3.19 2.82 3.43 2.74 4.64 -

13. Georgia (Mckheti I /
Early Feudal period/)

5.80 5.35 5.33 4.32 4.53 5.18 -

14. Georgia (Mckheti /Early 
Feudal period/)

3.68 3.18 3.56 2.50 4.00 1.73 3.47 -

27. Volga region 
(Bol`shaya Tarkhanskaya)

3.88 2.81 2.69 1.74 2.39 3.15 2.78 1.92 -

29/1. Don region (Dmit-
rovskaya) 

3.95 2.56 2.37 1.69 2.16 2.64 3.71 1.89 1.09 -

29/2.Don region (Mayac-
kaya) 

2.21 2.07 2.56 1.44 3.72 2.78 3.62 2.12 1.87 2.38 -

39. Center Asia (Kazibaba I 
/Sauromatians/)

3.10 1.75 1.90 1.29 2.85 1.82 4.51 1.86 1.86 1.14 2.13 -

40. Center Asia (Kazibaba 
II /Late Sarmatians/)

4.01 3.42 3.67 2.59 3.79 2.28 2.95 0.57 1.60 1.77 2.19 2.07 -

48. Latvia (Kurgan Culture) 3.80 3.72 4.24 3.16 4.87 1.85 3.73 0.87 2.69 2.76 2.47 2.59 1.22 -
51. Latvia (Zemgali) 3.10 2.04 2.45 2.16 3.80 1.31 5.52 2.38 2.99 2.21 2.87 1.16 2.78 2.86 -
52. Lithuania (Dzemaiti) 6.66 5.00 4.48 4.37 2.88 4.69 5.24 4.17 3.58 2.85 5.22 3.60 3.97 4.94 4.13 -

Table 13. Elements of three initial components for 16 groups.

Trait I II III

I2 crowding 0.872   0.269   0.024
Hypocone re duction on M2 0.401   0.591   0.279  
Carabelli cusp on M1 -0.076   0.478   0.816
Four-cusped M1 0.899  -0.354  -0.004  
Six-cusped M1 -0.439   0.748  -0.163  
Four-cusped M2 -0.905   0.134  -0.025
Deflecting wrinkle of me ta conid 0.291   0.621  -0.262  
Distal trigonid crest 0.216   0.705  -0.389
Values 35.989  27.942  12.386  



Table 14. Matrix of distance, values for 16 Transcaucasian, Eastern Europe and Central Asia samples examined in this study.

Figure 14. Correspondance analysis.

Sample name 4 8 9 11 13 27 29/1 29/2 39 40 44 48 49 50 51 52

4.Armenian highland (Be-
niamin, Vardbakh, Black 
Fortress I, Karmrakar)

-

8.Georgia (Mckheti I: Clas-
sical period)

4.16 -

9.Georgia (Mckheti I / 
Classical period: total 
group/)

3.94 0.96 -

11.Georgia (Dzinvali /
Early Feudal period/)

6.51 3.52 4.14 -

13.Georgia (Mckheti I /
Early Feudal period/)

4.47 4.04 3.23 5.79 -

27. Volga region 
(Bol`shaya Tarkhanskaya)

3.04 2.14 1.68 4.25 2.36 -

29/1Don region (Dmit-
rovskaya) 

3.92 1.78 0.83 4.76 2.60 1.65 -

29/2Don region (Mayac-
kaya) 

2.60 2.41 1.78 5.60 3.10 1.84 1.52 -

39. Center Asia (Kazibaba 
I /Sauromatians/)

3.68 3.13 2.27 5.49 1.17 1.61 1.59 1.94 -

40. Center Asia (Kazibaba 
II /Late Sarmatians/)

3.85 4.05 3.22 6.10 0.77 2.23 2.57 2.68 0.98 -

44. Dnepr region 
(Chernyakhov Culture)

6.29 3.77 3.04 5.77 3.06 3.77 2.53 3.86 2.90 3.49 -

48. Latvia (Kurgan 
Culture)

4.04 3.64 2.81 6.92 3.30 3.27 2.18 1.84 2.37 2.94 3.29 -

49. Latvia (Latgali) 6.70 4.13 3.48 5.49 3.01 3.94 3.06 4.45 3.16 3.61 1.03 4.13 -
50. Latvia (Livi) 3.56 1.66 0.99 4.16 2.42 0.79 0.95 1.72 1.54 2.41 3.12 2.91 3.38 -
51.Latvia (Zemgali) 4.49 3.17 2.24 5.61 1.51 2.25 1.46 2.33 0.97 1.66 1.96 2.18 2.37 1.84
52. Lithuania (Dzemaiti) 6.68 2.65 2.79 4.12 5.14 4.24 3.15 4.42 4.53 5.44 3.09 4.69 3.39 3.51 3.98 -



Conclusions

Figure 15. Cluster tree: 4 - Armenian Highland (total group: Beniamin, 
Vardbakh, Black Fortress I), 8 - Georgia (Mckheti I: Classical period), 
9 - Georgia (Mckheti I / Classical period: total group/), 11 - Georgia 
(Dzinvali /Early Feudal period/), 13 - Georgia (Mckheti I /Early Feudal 
period/), 27 - Volga region (Bol`shaya Tarkhanskaya), 29/1 - Don re-
gion (Dmit rovskaya), 29/2 - Don region (Mayackaya), 39 - Center Asia 
(Kazibaba I /Sauromatians/), 40 - Center Asia (Kazibaba II /Late Sarma-
tians/), 44 - Dnepr region (Chernyakhov culture), 48 - Latvia (Kurgan 
culture), 49 - Latvia (Latgali), 50 - Latvia (Livi), 51 - Latvia (Zemgali), 
52 - Lithuania (Dzemaiti).
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